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A HSI'Rt\C:T 
It is shown that for the 196-62 season, the numher o l  ;~tlults a t  

thc hreetling colony on Somcs Island, Wellington Harbour, 1,eg;m to 
increase in July 1961, and that nest building con~n~enced about the 
same time. Pair-forming behaviour is described and some evidence is 
produced which indicates that established pairs probably re-form before 
winter, and some pairs do not effectively part at all after breeding. T h e  
~ u a l e  builds the nest practically alone, most ;~ctivity occurring in the 
late :tfternoon. T h e  nest is made oE wha~cvcr material is handy and 
plentiful, and preferred nest sites include bare rock or soil, and amongst 
long grass and rushes. No strange gulls or other vcrtebr;ttes are 
tolerated near the nest. Maximum and mininlun~ nesting densities were 
respectively 10'3 ;mtl 65 nests/acrc; average nesting density was 84 
nestslacre. Laying started 18th Octol~er and continued for 99 days 
until 21th ,Janu;~ry. Peak laying occurred in the second week of 
iVovcmlxr. T h e  hying ol two- and thrcc-egg clutches was spread over 
two to eight, and lour to nine tl;~ys respectively. ? ' l ~  average clutch 
size w;ts 2.3 eggs, and the numl~er  o f  onc- ancl two-egg clutches increi~sed 
;IS the scason progressed. Wcights, mc;isirrcnients ;uid colours of eggs 
h;~vc bcen tlcscribed and renesting occurrences summ;trisetl. 

INTRODUCTION 
T h i s  paper is an account of the breeding cycle of the Southern 

I3lack-backed Gull (Lnrtis rlornitricn~rzis) recorded during the 1961-62 
breeding season on Sonles Island in Wellington Harbour, a d  includes 
descriptions of the ;trrival of breeding birds at  the colony, nest building 
and the egg stage (In a second paper on the brceding cycle (Fordham, 
1964) there are descriptions of incubation and the chick stage, the 
Ixeetling success of the colony is outlined, and mention is made of 
breeding adult mortality and the behaviour of non-breeding birds.) 
'The colony on Sonies Island was chosen for the study because of its 
size (more than 1400 lxtirs) and I~ecaust the island is closed to un- 
nuthorisecl persons in its capacity as the New Ze;tland Stock Qu:lr;tntine 
Station, so the birtls are not often disturhetl by people. Also there 
;Ire n o  mi~mm;~liitn pretli~tors prcsent, cxcept prolxihly onc leral cat. 

No tletailetl work has hccn published on the hreeding biology 
of the Southcrn Black-back up  to the present time, hut general accounts 
Imve I~ecn supplied by Stead (1932), Fnlla (1937), Wilkinson (1952) and 
Oliver (1955). T h e  remainder 31' thc literature exists in brief notes 
mainly ;~ppearing in " Notornis." Calls and postures that are mentioned 
have Ixcn defined in ;In earlier paper (Fordham, I!)63). On the 
first occ;tsion in which an anin-ial or plant is introduced into the text, 
the accepted common name (il in existence) 21s well :IS the scientific 
name is given, but on subsequent occasions, except where ambiguity 
may arise, only the common name is used. In addition the word 
" gull " rclers to the Southern H h c k - l ~ c k  unless otherwise stated. 
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SOMES ISLAND AND T H E  COLONY 

Sotncs Island is an approxin~ately pendant-shaped mass of 
weathered greywacke with an area of a little over 61 acres (see Fig. 1) .  
I t  is roughly two-thirds of a .mile long, has a niaxinlunl width of one- 
third of a mile, and rises 247 feet in height. Cliffs averaging 50 feet 
in height, but reaching 100 leet in some areas of the south end, exist 
on the north, south and west sicks, and stecp grassy slopes form the 
east side of the island. l ' he  cliffs and slopes arise from rocky beaches 
and pass into more gently graded upper slopes. T h e  uplilt caused by 
the 1855 Wellington earthquake has formed many beach terraces, off- 
shore peninsulas and islets, while numerous caves have appeared and 
now dissect the coast linc. T h e  N.W. - S.E. strike of the greywacke 
strata has encouraged the formation of many small bays. T h e  soil 
layer over the bed-rock is pebbly, crumblcs readily, and is usually about 
one foot in depth. In  several exposed areas, especially on the south 
and west slopes, all soil has crocled away to leave bare rock. One 
small stream which drains the island at the southern cncl Mows strongly 
after rain, but is reduced to a trickle during summer. Various other 
secpagcs exist, mainly a1 the north antl south ends at  the bascs of 
cliffs and slopes. 

Maori shell-midtlcns are visible in several placcs antl Hest (1918) 
records the presence of bird bones (which may have been those of 
gulls) as well as fish boncs and shells, possibly dcpositcd between 3825 
ancl 1840. Southern Black-backed Gulls were a food itcnl o f  the early 
Maori, and their bones have been recorded in Maori middens elsewhere 
in New Zealand e.g. Smart et nl. (1962). T h e  housc belonging to the 
Stock Quarantine Officer, and various builtlings concerned with the 
c1uar;intine anit-n;lls, stand more or less together on the central flat area 
of the island. At the south end is an automatic Il;~shing lighthouse. 
Seventy-five yards off the northern tip lies the much snl;~llcr Leper 
Island, which is ;I bird sanctuary, i ~ n d  thc site of a small roosting and 
breeding colony of gulls. 

T h e  climate o l  the island is Ix~sically mild, but is nlodifiecl by 
exposure. West to N.W. winds prevail, and relatively frequent gales 
strike from the N.W. and the south. Few p!aces are sheltered from the 
wind, and salt spray flies over parts during storms. During the 1961-62 
brcctling season the birds experienced ;I fairly typicid Wellington sum- 
mer. T h e  usual unsettled equinocti;d weather gave cool, sometimes 
cold and rainy days from late October to nearly mid November, but 
the distribution of laying was unaffected, since peak laying occurred 
during that time. Most of the island is under sown pasture, and niuch 
of the land is fcnced off into paddocks. Rows o l  Pinu.r sp.,Cu@ressus 
~nncroctirpti, taupata Coprosrna repens, B;n-o Pitiosporuni crtl.ssifolii~m and 
Oleccria pnniculal'a lorn1 shelter belts for sonlc cxposctl paddocks. In 
the inter-tidal zone U171a and H o r m o s i r ~  Danksii are present, and these 
specics plus portions of Cnr$ophyllurn nzaschnlocnrpz~m ancl Mecrocystis 
pyrifertc cast ashore during storms, are usccl by sonic gulls in nest 
building. On beach terraces the dominant plants are sand poppy 
Glaz~ci~irn flavum, Srclicuriain rcu~ltcrlis, rushes Scit-pus noclosus, Carex 
spp., fiax Phormiurn colensoi and toe-toc A ~ u n d o  con.rpicun, while Mueh- 
benbeckin coinf)lexn, flax and rushcs are prominent on the coastal 
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cliffs >uid slopes. T h e  main cover on  the upper  slopes is provided by 
tauhinu Cnssitrici le /~to/~hyl ln ,  liorellountl i\/lnrrubizcin vztlgcii.e, rushes ant1 
~~lt~ehlei111ec1~icc. A stand o l  Olet~rin together with some ngaio M Y O / I O ~ U ~ I L  
luetunl antl poliutukawa i\/lelrosirle~oits / ~ e r f o ~ n l ~  forms 21 wide belt o l  
scrub u p  to  12 feet in height extending round the top of the island. 

Apar t  l rom sheep which roan1 the island tlic gulls come in to  
contact with very lew vertebrates ocher h ~ n  I~irtls. T h e  frog Hyln ctzcren, 
skinks Leiolo/>isnlrc zelnndicr~, gcckos Ho/>lorloclyl~ts prrci/icirs ant1 Field 
Mice Mli.s 1171is~ziIi~s are present, :ind Elephant  Seals Miroicnga leo~ritrtl 
pay occ;ision;~l visits. Northern Klue Penguin Ei~riyptuln minor  and 
various passerines breed on  the island, while many Red-billed Gulls 
L. S C O / I U ~ ~ ~ I L S  and  Starlings Slu~.nzts v~dgar i s  roost there dur ing the non- 
breeding season. 

MEI 'HODS O F  STUDY 

? - I l i r o u g l ~ o u t  the breeding sc;lso~r, i.c. between I(it11 October 1961 
; r ~ ~ t l  17th , Janu;~ry 190'2, the rluthor lived on  S o n m  I s l a~~ t l .  71'herc;~ftcr 
visits o l  s c ~ w x l  tlays' du r ;~ t ion  wcrc I I I ; I ~ C  a t  i~ lx>ut  wcekly iutervals u p  
to  17th R3;1rch, alter wliicli time sllort visits were ni:~tle once ;I 1nont11 
until  J u n e .  Following ;I prelin~i~r;n-y survey ol the island dur ing 
numerous trips before the brcccling sc;~son, six arcas werc pegged ou t  
(Fig. 2) wliicli, tliougli varying in size because o l  the topograpliy, p lve  
a thorough s a n ~ p l e  o f  the colony with respect t o  nesting tlcnsity, ;tspect, 
slope, alt i tude antl vegetative cover. l ' h e  high title mark was t;lken 
;IS one  bountlary for beach areas. T h e  a r c x  werc ~x~ t ro l l e t l  daily, new 
nests being marked with a numl)erctl peg ant1 sul~sequently plotted on 
a m;lp of the area. N o  nest was market1 until  it contained an  egg, since 
;I number  o f  nests ;Ire built, but never laid in. As e ; d i  egg. was 1 ; d  
in a nest it was numbered with linic-yellow BALM 1)UCO Ixilnt wliicli 
dried insti~ntly but  d id  not  wear off. kIarking ink was also trictl, I ~ u t  
Count1 to be unsatisfactory, ;IS it quickly rubbed off. Coniplctc recortls 
werc kept  of the 328 ncsts so m;irkecl. T w o  liitlcs wcrc erected; one 
for tlie observation o l  an  entire marked arcs ant1 tlic "club" (tlic 
group O F  non-breeding ;tclults), anti another lor  the close study o l  the 
bc11;tviour of a sm;~l l r r  number  ol' pairs. Specimens of I~reecling, non- 
breeding. antl juvenile birtls werc captured under  specii~l permit i ~ t  
fortnightly intervals lor  measurement, and  to provide data on  lootl, 
plumage, and  gonad tlevelopment. Numerous birds tlc;~tl o r  dying f rom 
natural  causes were collected lor similar purposes, ant1 specimens of  
chicks wcre taken a t  about  wcekly intervals for growth studies. 7'wo 
breeding I~ircls wcre trapped o n  tlie nest to test the durability o l  ;I 

pigment stain, and  574 chicks were colour-l~andcd in continu;~tion oC ;I 

Ix~ntling programme st;lrtetl in the winter ol' I9lil. 

A count o l  tlie total number  ol nests o n  tlie islantl and  oll-shore 
peninsulas was niacle in early January (i.e. tow;lrt!s the end of the 
breeding season). Hy dividing the whole island into smilll sections, it 
.was possil~le to count  almost every nest that either I~a t l  I ~ c c n  usctl, or  
was well formed and unused. T h e  result (!I this census was 1,11!) ncsts, 
which indicates that probably no more than 1,450 I~reetling pairs nlatlc 
u p  the colony dur ing tlie l!)(il-(Z season. 1)istribution o f  the nests is 
shown in Fig. 311. 
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PKE-EGG S T A G E  
81.l-ivnl rrl llte Colo~ry 

T h e  number  of adul t  birtls prescllt on  or  ;trountl Somcs Isl;nrtl 
[luring the day ste;ttlily increased over the nionths before tlie start o l  
laying (Fig. 3a ) .  t\ clear distinction was ~n i tde  between ;ttlults present 
dur ing the whole clay, and  juvenile anti non-breeding birds which arrive 
from late afternoon onw;lrtls to roost for tlie night. Before J u l y  Sew 
adults were present, but  by the end  of July the first build-up in 
numbers was noted, and the first nest-scrapes were found. Nest-scrapes 
are partly shaped !,owls in the e a r h  or  grass, which usu;~lly contain 
nest material, but  d o  not ;rlw:~ys indicate the site of the final nest. 
It was noticeable a t  this stage that adul t  birtls occupying ;I certain 
area on the island dur ing the day did not ;rlwiiys roost in that place a t  
night. Th i s  rcniainctl true for birds with almost completecl nests, but  
n o  eggs, alter laying had begun in the colony. Following tlie initial 
formation of scrapes, there was a lull, in both, gcner;tl activity i111d 
numbers of ;ttlults present a t  tire island, until  late August and early 
September when ste:ttlily inc reas iq  numbers ol' scrxpes and re-exc;tvatetl 
old nests were found. 

I n  other New Zea1;tntl colonies tlie n u n ~ b e r s  ol adult  birtls present 
begin to rise appreciably a t  least one  or  two n ~ o n t l ~ s  bcloru laying 
commences. Stead (1932) mentions that gulls take up  their positions 
on  tlie nesting grounds in C;tnterbury a t  the beginning of Septenibcr, 
and  Mr. C. P. Gallop told the author that  gulls liacl begun to congregate 
a t  the Haring Head colony, ~ 1 s t  of Wellington H;irbour mouth, by 
the middle o l  August. Also an i~t lu l t  gull lxintlecl by the ;tuthor o n  
Somes Isl;~ntl was recovered in the M'airitu River, M;irlborougli, near a 
breeding colony on  the 25th Septemlxr.  I'resun~;tl~ly this gull had been 
making its way to tlie colony lor  tlie breeding seiison. With  rcgarcl to 
colonies outside New Ze:il;tntl, h4urphy (1!)3(i) states th;it ncst I~uilt l ing 
a t  South Georgia Iiittl started in Octo!~er,  ; ~ n d  a t  the So~itl i  Orkneys gtdls 
had arrived in n u ~ n b e r s  by tlie end ol Septcn~bcr ,  the first eggs being 
laid on November 15th. Th i s  is ;I m o t ~ t h  later than the start o l  laying 
a t  Son~es  Isl;~ntl, and is esplainii l~lc by the kict t11:tt I~ircls in higher 
Iatitutles usu;illy start breeding later in the season than those in lower 
latitudes (Lack, 1954) . 

By early October ncst I~uilt l ing was ;~tlvancctl and some gulls 
were sitting on nests. U p  until late Septcniber any clisturlxince in the 
colony h;td c;tusccI the adults to fly o u t  and sit on the water where 
they could be counted, bu t  by early October, ;I week before laying 
began, ;I number  o l  adults woultl, al ter k i n g  tlisturbctl, remain circling 
overhead giving the al;lrrn call and return to their places ;I Sew minutes 
later. As laying progressed, fewer and lewer I~irtls woultl ;rlxintlon their 
nesting areas when clisturbccl; instead, they woultl remain wheeling 
overliead; so that by late October it became impossible to estiniatc the 
numbers present. 

Pair Fol-rt1cilio7r c~titl Tel-riloql L;,stcrDlisl~~rien 1 
'This can I x  separated into two types: the re-l'orm;~tion of estab- 

lished pairs, and  the formation of new pairs. l 'here is ;~buucl;rnt evidence 
that in the Herring Gull  (L. cr~gentcrtlis) individuals arc n l o n o p m o u s  
(Paluclan, 195 1 ; Tinbergen,  1953) and  i~ is re;tsonal~le to assume that 
this is also the case in the closely rcl;~tctl  Southern Black-backcd Gull. 
l ' inbcrgen (1953) consitlcrccl tl~;tt l o r  the Herr ing Gul l  cstal~lishetl 
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pairs separated in autumn m d  recombined in spring. Wliile there is 
lormation of loose flocks of Southern Black-backs of all ages alter 
breeding (i.e. from February onwards) , bond-forruing displays such as 
head-tossing, mewing arid choking can be seen between pairs of gulls 
in a Hock from at least i\pril onwards. During regular trips round 
Wellington Harbour the author continually noted pairs of adults stantl- 
ing apart from the flock (antl head-tossing) from J u n e  onwards, i.e. 
winter. By Ju ly  pairs were beginning to arrive at Sotnes Island, and 
the first (unsuccessful) copulation was seen on 221x1 September. 011 

Somes Island a pair of banded adults was consistently found roosting 
together in the same place from 9th June onwards, and during winter 
several other pairs were c.aught at night, roosting apart from other 
birds. While it is realised tliat the exhibition o l  breeding behaviour 
early in the year need not indicate a cemented pair-bond, these data 
suggest tliat if establishetl pairs do break up  after breeding many ;Ire 
probably relormecl before winter. Moreover it seems probable that 
m:uiy p i r s  clo not etfectively part a t  all. 

Formation of new pairs is less obvious but in most cases must 
occur during the time that the number o l  birds is building up  at the 
colony belore breeding. T h e  main resting ~ h c c  at the colony for 
imi-mated a t l ~ ~ l t s  a n d  a very lew in~mature gulls was found to be the 
grassy slopes by the liglitl~ouse at the southern end of the island. This 
group and area is equivalent to the area in Herring Gull colonies 
named the " neutral area " by D:trling (1'338) , " where any or  all the 
birtls sit an~icably within a few inches o l  ci~ch other "; ant1 the " club " 
by 'Tinbergen (1953), which is the group of (as yet) non-breetling birtls, 
and also the ground they occupy. l ' l ie " club " grows in numlxrs before 
breeding starts and is the place where pair formation can be most 
readily seen. 

'The complete series o l  postures which lead to copulation and 
wl~ich are ;~ssociatetl with cementing the bond between the new pair 
may be seen only during the early stages of the pair's association, since 
sliorter~ctl displays become more common as the season progresses. When 
one member of a new pair lands beside tlie other or when both birtls 
My in and land together they may immediately break into the long 
call and/or  assume the upright posture quickly followed by the face- 
away attitude. Both birtls then face the front and begin to mew while 
walking together. T h e  n ide  appears to direct his walking to some 
particular spot, i.e. lie seems LO take the lead in choosing an area which 
rlien becomes the site of vigorous, scnietinies prolonged choking. Follow- 
ing choking there may be a slight pause, but sooner or later the female 
begins head-tossing, which becomes m o r ~  intense if  the male res~~ont l s  by 
lieatl-tossing. T h ~ s  activity culminates in copulation. I f  the male does 
not begin liead-tossing in reoponse ro the female, or if he begins heatl- 
tossing antl then stops, tlie activity usually results in the female being 
led by the male. Probably the best explanation of such cases is that 
the threshold of intensity necessary to bring about copulation is not 
.reached. Pair-forming displays as outlined rarely if ever evoke interest 
Crom neighbouring birtls. T h e  sequence of postures le;iding to copu- 
lation is then: long call, upright, face-away, mew call, choking, head- 
tossing, copulation. Tinbergen (1960 a) has described the series of 
~lispl;~ys involved in t l ~ e  .formation of Ixlm in the Herring Gull. 'I'his 
sequence is: long c;lll, mew call, choking, face-away, ant1 is similar lor 
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a11 the large gulls so far as is known (I ' inbcrgcn I!)(iOb). T h e  only 
tlin'ercnce betwecri the two scqucnccs is that in thc Southcrn Hli~ck-back 
che lace-away att i tude is usually assumctl bcfore mewing itntl choking, 
not  alter. Variation in  pair-formation displays can be intraspccific ;IS 

well as inter-specific since Moynihan (1958) states that pair-forming 
t1ispl:cys it1 the N. i\merican Herring Cul l  tcntl to bc somewhat tliflcrent 
from those o l  t!ic Europcan Herring Gull .  

Once pairs are cst;~ljlishetl they eventu;tlly settle into an  area 
and  take u p  territories. I t  is not known lor certain if Ijotli ~ n e ~ n l x r s  
o l  thc pair  choose thc territory together, bu t  it seems likely that the 
~ n a l c  takes thc Ic;~tl a t  least in choice o l  tlic actual nest-site. T o  begin 
with nests arc scattcrctl and the territories are Iargc in s i x .  However, 
;IS more pairs arrive in  an area the gulls are forced to withtlri~w thcir 
Im~undarics until  cvcntui~lly they have ;I minimum territory a t  the 
licight o l  the breeding seaso~i. T h e  mitlinium territory s i x  varics with 
thc ;~ggrcssivcncss o l  each malt. From ol~scrvations over ;I period o l  
weeks thc bountlarics of scvcral tcrritories wcre progressively marked ou t  
a ~ i t l  it was possible to discover the approximate area of three territories 
which Iiappenetl to be in line. l ' l ~ c y  wcre respectively 28, 33 a~ntl 154 
s q w r e  y;~rtls in extent. Tinbergen (1952) nicntiotls that, al'ter mating, 
n Herring Gul l  pair  sclects a tcrritory and l'ron~ then on fights ;dnlost 
exclusively i n  tlelence ol  this tcrritory. Further,  Tinbergen (1953) st ;~tcs 
c.llat each gull has 21 terltlency to cl;tini ;I tcrritory about  30 - 50 yards 
111 t l ixneter.  Territories of  s~1c11 size itre l'ar I q c r  than those of 
Southern Hlack-lmcketl Gulls arid must have been p r t  ol :I widespread 
colony. Nesting densities in the nlarkctl arc;ts varied greatly, so that 
some pairs which nested far away from most other birds licltl tcrritories 
larger than those mcasured, but  the vast ~ii ;~jority of pairs did not  hold 
rerritorics smaller than 28 s q u x e  yards. Nesting densities will be 
discussed in more dct;~il  h w r .  

Noble (1939) defined tcrritory 21s "any  tlelentlctl ;trca." t\t thc 
beginning of the season the tcrritory comprises the nest itntl surround- 
ings, but  s!iortly after the eggs hatch thc ncst loses its significance ;IS 

the centre of territory and  it is only the chicks that arc tlcfentletl. 
Ilcfcncc of the nesting area and tlefencc 01' the brood involve largcly 
tlic same actior~s, but  they tlilf'er basically in that qui te  different circuni- 
stances arise from the  tlelcncc o l  wi~nt lcr i~lg  chicks as opposed to the 
static ncst antl eggs. Defence ol' thc brootl will be tlescribetl in the 
section dealing with chicks (see Fortll~;um, 1964) . l ' hc re  are two types 
of territorial tlelencc intra-specific and inter-specific. 

1 .  Intra-sfxci / ic .  Male birds rcpeatetlly spiw with thcir neigh- 
I~ours.  Th i s  sparring ranges croni thc idopt ion o l  ; ~ g ~ r c s s i v e  posturcs 
such ;IS choking o r  grass pulling, to actual combi~ t  invo lv~ng  pecking antl 
wing blows delivered by thc region o l  thc junction of the bri~chiuni itntl 
:u~i te-br ;~chiu~~l .  Sparring between owners of long--established neighbour- 
ing territories occurs less frequently as the season ;idvances and most 
attacks are directed against strange gulls. Yet strange gulls arc not  
often involvctl i n  ;I fight I~ecause, provided they sec the territory owner 
I~ehaving it~gressively itntl starting to chirge,  they are usu;tlly able to 
csc;tpe in t1111c. Sucll I~irtls h a y ,  howcvcr, Ijc rh;~setl in Iligllt lor  u p  
LO 100 yartls. Usu;tlly s t r inge gulls, Ijotli young and  old, arc very 
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w a ~ y  wuen they land in a group of inculxlting gulls, and start a t  the 
slightest display o l  aggression. But some walk slowly among the nests 
inspecting them c;trefully, and on occasions approach very close to 
sitting birds whose mates are absent. I t  is likely that these gulls are 
searching for stray eggs, or chicks incompletely covered by the sitting 
birds, who rapidly become intolerant of the strangers near them. 

When breeding gulls are disturbed by the presence of a human 
they wheel antl hover overhead and rrpeatedly attack one another. Some 
of these attacks arc between neighbouring gulls and are thus part of 
intra-specific territorial defence. I f  one gull dives at another in the 
air the attacking bird does not give the charge call, which is used only 
~nter-specifically. Detailed descriptions of aerial hostile behaviour in 
six species of N. American gulls have been given by hloynihan (1956). 
He considers the range of such behaviour probably to be essentially 
similar in a11 gulls, but rccognises that different species have different 
patterns o l  display. 

11 ;i territory is deserted lor some reason, neighbouring gulls very 
boon occupy it. T h e  following observation illustrates how completely 
the nest loses importance alter eggs or small chicks have been destroyed. 
Four days after a single six-clay-old chick disappeared from nest 313, 
the male bird was observed sitting three feet from the nest. A second- 
year bird (non-breeding) al)proachccl, stepped on to the edge of the 
nest and looked steadily into it two or three times. I t  then moved to 
the opposite side and  repeated the action. After about three minutes 
male 313 walked slowly to the nest and looked in while the second year 
bird moved away. Four clays previously male 313 would not have 
to1er;ttccl ;I strange bird in his territory, let alone irr the nest. 

2. Inter-specific. Metl~ods o l  defence against predators other than 
p l l s  are variecl. T h e  gulls will always circle close overhead giving the 
alarm call antl so~net in~es swoop down on the intruder giving the charge 
call. In general the charge call is not given by a bird until incubation 
is well advanced. Sonic birds never dive at an intruder but merely 
hover overhead giving the anxiety call. When swooping, one or both 
feet may be lowered so that the intrutler may be struck with the feet as 
well as the beak or a wing. A blow from the beak is often sufficient 
to  break the skin of the human scalp. T h e  appearance of a predator 
in the flock will put  all birds to flight ;end bring a light rain of faeces 
Iron1 those circling above. These discharges appear at first sight to be 
unintentional, but some birds will fly low down and from close range 
defecate directly on the intruder. Other unpleasant defensive actions 
include the occasional dropping on the intruder of food from the crop, 
as well 21s stones or hits of earth. Diving attacks at a predator con- 
stitute defence by  the individual, but social attacks by a group of adults 
d o  occur when, lor instance, a Harrier (C. al~proxirnans) is driven off. 

No birds are tolerated near the ncst and animals such as sheep 
arc driven away. A n  extraordinary happening between a Blackbird 
(T. rne~.ula) antl ;I gull was olxcrved on Somes Island by Mr. R. blander, 
and is to the author's knowledge the first account of a small bird 
showing aggression towards ;I Southern Black-back. T h e  gull was sitting 
on a ncst under trees, and a Blackl~ircl was seen making repeated runs 
at  it. T h e  g ~ ~ l l  half rose each time to repulse the " attack," but did not 
itsell attack the Bl;tckl~irtl. Whcn sheep have approached too close to 
;I nest or chicks, gulls have been observed to adopt the grass-pulling 
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illreat posture, before attacking in the manner usually adopted against 
;I predator. T h e  sheep's habit of cropping grass and raising its head 
may have been interpreted ;is grass-pulling by the gull. A case of lack 
of aggression towards a potentially dangerous predator was. provided 
by the reaction of the gulls to the sheep dogs on the island which 
hiltl been trained not to touch gulls, their eggs, or chicks. On one 
occasion :I clog walked through part of the colony where chicks were 
running, whereupon the adults showed some concern but did not 
join in a social attack on the dog, as is drscrilml hy Tinbergen (1953) 
in Herring Gulls. 

In the early stages of nest building the male collects beakfuls of 
nest material from various places, carries them to the female mewing 
as he does so, and together they move to some place where, with 
v i ~ o r o u s  choking, the material is strewn around. T h e  next load he 
Imngs may be dropped somewhere else close by, but eventually over 
a period of days or weeks one spot begins to receive all the material, 
and this is the site of the final nest. T h e  other places which may have 
received some material early in the season may be partially formed 
into nests in the way described below and are called scrapes. In one 
scrape more than a pound weight of fresh grass plants was used to 
form the bowl. While the female does bring occasional loads of materi;d 
to the nest, the male builds the nest practically alone. During ;I Imut 
of vigorous nest-building activity lie hurries around collecting lox1 after 
load of material while the lem;~le nlakcs little or no contribution 
(Plate I A) . In general the I~irds  select the nearest awi la l~ le  material. 

so that pairs nesting on bei~chcs usually have nests made of seaweed, 
sticks, orcasional mollusc sl~clls and debris from the sea, whilc nests on 
the slopes of the island arc made of grass, sticks, leaves, fresh shoots of 
Iierlnccous plants such as horehound, or succulents, as well as bits of 
wool, leathers and old bones. However nests have been found composed 
almost entirely of one material such as pine needles or moss, far away 
from the nearest supply of pine needles and moss. One nest in a 
bare rocky outcrop near the sea was formed largely from sprigs of 
cut tauhinu up to 15 inches in length, which must htve been carried 
in Hight for about 50 yards. Other birds have been seen flying at  
least several hundred yards with beakfuls of nest material. Occasionally 
a nest-building gull removes material from nearby nests while the 
owners are absent. Such a bird is sometimes seen eagerly gathering a 
huge heakful oE grass, only to lose a11 but a lew wisps on the way back 
LO his own nest because he treads on the stalks trailing from his beak. 
This  I~ehaviour is not intention;tl " stealing," lor the bird usu;tlly does 
not return to the readily available supply and any further searching is 
undirected. 

Collection of material can become a strenuous activity when a 
gull chooses to tug out small, whole grass plants, o r  to drag an 
awkw;~rclly shaped twig backwards and forwards in attempts to turn it 
over so that it can he carried directly to  the nest. As the male 
;~pproachcs the nest with a load o l  material in his beak he mews 
loudly and, when the nest site is reached, he either drops or carefully 
places the material on the edge of the bowl. H e  then chokes, and i f  
his mate is nearby she may join him and begin choking. Usually it is 
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the male who then steps in to  tlic nest, sometimes choking as he docs 
so, antl after squatting down begins to pat  his lcet alternately against 
the sidcs of the bowl. T h c  patt ing comprcsscs the material lorming the 
sidcs of the nest and  tends to work it ~~pwar t l s ,  depending on  how high 
the lect are raisctl. Often ~na te r i a l  is pl;rced on the nest edge d t e r  
the bird has stepped in to  thc bowl so that, on  sitting tlown, the I~irt l  
I'aces the material it has just brought, ;ind thc ~ x ~ t t i t l g  which then 
begins does not  mould this new material into the old I ~ u t  helps I~uilt l  
in to  the ncst thc 1natcri;11 I~ rough t  on  mrl ier  trips. It is common thcrc- 
lorc to sce ;I gull patt ing in the ncst with his chin resting on  a hci111 
o l  loosc m;ttcrial just droppctl. W!lile sitting in tlic ncst the gull may 
further distribute the matcrial in front of it by listing and  placing 
pieces of grass antl twigs with its beak. T h e  body is kept cornp;iratively 
still wliile the feet pa t  the ncst material into place, i.e. the bird does 
not  turn  in the nest, bu t  some slight tilting movements o l  the liead may 
accompany the rcarr;ungement of twigs with tlic beak. T h e  sequence o[ 
events outlined is nearly always modified in many small ways Ily 
repetit ion o r  e ~ ~ i p h a s i s  of one or  more of the activities. 

O n e  afternoon t!nc very beginning of a nest was ol~scrvctl (l'latc 
1 1  A) .  Ik twcen 2 p.m. and  7.30 p.111. (i.e. till just I~elorc  t l ;~rk) ,  ;I 
m;tle bird was scen plucking leaves antl shoots from ;I srn;~ll horc l~ount l  
plant ;mtl dropping them near its l m e ,  where previously there hat1 
Ixcn n o  sign of ;I nest. H e  tugged a t  the p h n t  qui te  strenuously, sitting 
tlown in the small pile of material cvcry now and thcn, and choking 
occxionally;  bu t  he d id  not  pat. At intervals throughout the altcrnoon 
thcrc wcre I~ursts of activity dur ing which more material was collcctetl, 
so that ;I sm;~l l  lopsitlctl r ing I'ortnctl, ant1 after ;~pproxirnately lour  
1no11rs he  was secn to pat  with his Sect lor thc first time. T h e  l'emak 
nccasionally pickctl u p  odd twigs, but  simply t l r o p ~ ~ c t l  tlncm, and tlitl 
not  ,join in the choking :it any stage. T l i c  fo,llowing morning the m d e  
was i~lreacly picking u p  bits o l  grass around the nest by 5.30 a.m. and 
there was sporadic activity until  mitltlay. Further material was ;~tlcIccl 
to this nest in the course of the following weeks until, 21 days after 
I>uilding started, thc First egg was laid (Plate I 1  H ) .  T h e  majority of 
nests arc coml~lc ted before tlie first egg appears, but  sometimes eggs arc 
laid in what appear  to bc untidy, incomplete nests. In these cases tlie 
nest is tidied u p  dur ing the following days ;und is often :~cldetl to. O n e  
nest was found with fresh moss ;rddetl to it after the eggs liad pipped; 
howevcr, any material ;rdtletl to the nest dur ing incul~at ion is connected 
with nest reliel, which will be tliscussctl in thc section dealing with 
inculx~tion. After tlie chicks have lii~tclietl n o  m;~teri;tl is ever ;~tltlctl 
1.0 the ncst, which r ;~pidly  Ixconics lordccl ; ~ n d  ~icglcctcd, CVCII I~cl'orc 
the chicks liavc lelt it. 

A nest is built  general!y in thrce main stagcs. T h c r c  is an  
initial, ;~ctivc stage dur ing which a large par t  of the ncst is lormccl; 
this is I'ollowetl by a pause in I~ui ld ing;  then there is ;I fin;rl burst o l  
activity dur ing which tlie ~ e s t  takes shape and  tlie first egg is laid. 
Imposed on this In-o;~tl p l i ~ n  is the d iurnal  rhythm of the I~irtls in which 
nest I~uilt l ing, as with most o ther  breeding activities, occurs with grcatcst 
intensity a t  certain times of tlie thy. In gencral the first nest-building 
activity of the day is no t  seen until about  an  hour  after sunrisc, and  
hs t s  with moderate intensity lor approximately thrce h a ~ ~ r s ,  so that 
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iron1 mid-morning till sometime in mid-afternoon practically n o  nest 
building occurs, and  the birds are mainly preening o r  sleeping. However, 
21fter this time a steady increase in nest I~uilt l ing activity is witnessed 
until  well in to  dusk, which is followed by a sudden d rop  in activity. 
Althougli there is some morning activity, most ncst I~uilt l ing is clone in 
the period of late afternoon m t l  early evening and,  21s is the case with 
a11 other  breeding behaviour, nest I~u i ld ing  Iliity occur a t  night, especially 
dur ing the phase of full moon. T h e  increase of nest-l~uiltling activity 
dur ing tlie afternoon is shown clearly by the following irl~ritlged set o l  
olxervations from the hide: 

1.15 p.m. In the hide, weather fine and  warm, birds preening or 
doring. 

3.00 11.111. T h e r e  hirs Ixcn virtwrlly n o  ncst building u p  till now. 
3.50 11.111. Since 3 p.m. one o r  two birds have been sitting in empty 

nests o r  ~ ~ i c k i n g  u p  bits of grass from the ground. 
1.30 p.m. A male (later the male of nest 313) pickctl u p  ;I load of 

gr;iss and  choked in response to  the female who was standing in 
tlie nest choking. Shortly after this male 313 sat in the nest 
drowsing, and  choking gently. 

5.30 p.m. Othcr  birds are now sitting on cnlpty nests, occasionally 
chcking and  picking u p  bits o l  tn:rtcrial; general activity has in- 
cre;rsetl. 

5.4.5 ~ . I I I .  Numlxr s  of birds arc bringing lo;~tls o l  m:rtcri;rl to their 
nests. 

6.00 p.m. M;lle 313 Inas now st;~rtetl building. Fie 11-gan walking 
quietly around pecking a t  grass and  twigs and  bringing the bits 
bark to the nest. His mxte :~ppe;rretl besic!e him and choked, and  
a little later lie was i~tt;rcked by ;I neigli l~ouring m;lle. 

6.30 11.111. Sh;~c!ows are lengthening and ncst I1uiltling is now lairly 
common cvcrywherc. 

6.40 p.m. h,I;rle 313 is now working hard,  bu t  tlic Icmale is taking n o  
1xrrt; she walks about,  preens, or  makes short  Higlnts. 

6.50 11.111. Male 313 is making trip after tr ip for material; he collects 
huge I~eakluls  o l  l~orehountl ,  etc., brings it to tlic ncst mewing 
q ~ ~ i e t l y ,  drops it, then pats in the nest; patt ing finished, he  leaves 
str:right i~wily for anotlicr load. 

6.55 p.ni. T h e  sun has tlis;~ppe;rrecl 11-hind the hills, but  ncst 1~~1ilcI- 
ing, mewing. choking and head-tossing ;Ire conlt-non everywhere. 

'i.OO p.m. Male 313 is working 11;1rtl, unaided by his mate. Sonletimcs, 
aEter he  1i;ls g:~tlnerctl a loirtl hc :rlmost runs 11:1ck to the nest to 
d rop  it. 

7.10 p.m. Dusk. Malc 313 and another male arc standing in their  re- 
spective nests preening. 

7.20 p.m. Rf;rlc 313 is standing wit!i slioultlers hunclletl a n d  eyes shut 
near  the nest; a little nest building is going ~ I I  in o ther  nests, 
b u t  the intense activity is over. 

7.35 p.m. Ih rkness  approaching. Male and fcm;rle 313 1n;lve been 
hc;~tl-tossing by tlie ncst and  the male is now on the nest; there is 
w r y  little nest building now occurring; left the hide. 
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T H E  NEST 
1 .  A'esl Sites. Nests were found all over the beaches and slopes 

where disturbances caused by n u n  (i.e. the quarantine staff) were a t  a 
minimum (Plate 1 B) . In general, cliffs were not favoured by the 
birds and caves were very rarely used. Only one nest was found in a 
cawlike place just inside the mouth of a disused concrete gun- 
shelter, but in subsequent seasons nests werc built well inside the 
concrete gun-shelters. (c.L Stevens (1950) who relers to a Herring 
Gull nest situated 18 inchcs lrom the entrance of a hole in the side of a 
disused clay pit.) Favourite nest sites were on open grassy ground, 
m o n g  rushes and small shrubs, on beaches and be;~ch terraces, under 
over-hanging plants such as flax or toe-toe, or in sheltered nooks in 
the rocks. A few nests occurred under trees (Plate I 1  c ) ,  e.g. at the 
lx~se of clunlps o l  Oleccrin. T o  reach these nests, the birds h;td to land 
outside the area of hush and walk under the trees on leaf-covered 
ground for many yards. No nests were found in trees, as has been 
tlescribed for the Common Gull Lnrils cc~nus (,jourdain, 1935; and 
Hos, 1!)47). In thc Antarctic, nests of moss havc been built upon a 
lounclation of snow (Murphy, 1936). Preferred nest sites have been 
determined from the mnrked areas and are presented in Fig. 4. T h e  
gulls make little or no attempt to scek ;I sheltcretl nest site for, out of 
!)5 nests, only 8yo wcre well shelterctl. 21% h ; ~ l  p ~ r t i a l  .shelter lor the 
sitting 1)irtl I ~ u t  67%, wcre in exposed positions. Some nests were I~u l t  
without any speci;11 constr~ct ion in precarious places on slopes, or on 
rhe high title mark, so that storms or spring titlcs destroyed tllcnl. 
'Whcn tl;~tn;!gctl some o l  these nests wcre strengthened by ;~ddition of 
more nlatcrt;tl, 11ut this r;~rely prevented thc eventual destruction of the 
ncst. l 'llc following is ;I typical ex;~tnple of ;I ncst built in an unsafe 
position. A rn;irketl nest containing one egg and built with insecure 
lotrntlations on the uppermost slopes of the island collapsed d t e r  the 
pair had I~ccn sitting for 19 clays. Twcnty-two clays later, with two 
new cggs, the nest collapsed :ignin. A I'urthcr two eggs wcrc then laid 
hut did not hatch. 

2 .  Are.st Str~rclirre. A typical nest is a rather loose collection of 
grass, leathers, sticks and oddments whicl~ are partly intertwined more 
by accident than intention, but which in many cases form a strong, 
well bound nest. T h e  dimensions ol 280 nests were determined b y  
thrcc measurements when the first egg appeared in e;~ch. 
(a) Diameter o l  conll~lete ncst: This  meiisurement o l  the greatest 

spre;~tl of ncst matcrial was ride :moss thc centre of the nest. 

(I,) Diameter of thc bowl: This  measured the width of the bowl from 
edge to cdgc. 

(c) 1)epth: This mcasurctl the greatest tlcptlr of thc howl. 
T h e  results of these measurements are presented below in inches. 

.,\vcragc vi~lues ;Ire lx~setl on the measurements of 115 nests. 
llicrwcto. of Complete Nett l l inmcter of the no7111 Deptir 

M;~ximum .... . .  30.0 10.5 7.0 
Rfinimum - - ~  . .  10.0 7.0 2.5 
Average .... . .  17.5 9.0 5.0 

Nests in beach areas tenclcd to be slightly larger, i.e. contain 
more materinl than those -on the slopes: the diameter of complete beach 
nests (19.0 inches) avcr;~gcd two and a half inches greater than the 
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diameter of complete nests on the slopes (16.5 inches). There was n o  
difference between the average depth of beach and slope nests. I t  is 
seen that nests vary considerably in size, which is dictated in part by 
the site chosen antl the material used, but in similar circumstances 
size is probably a measure of the nest-building drive of the birds con- 
cerned. After the eggs have been incubated for a week or so the nest 
material sometimes beco~nes slightly flattened and spread so that the 
diameter of the Imwl may increase, and a11 nests flatten out alter the 
chicks hatch. 

3. Doublc Nests .  Divided or tlouble nests were occasionally found 
in late October, i.e. the early part of the breeding season. These were 
two almost full-sized nests placed side by sidc so that they seemed to 
be part of each other. Eventually one nest would be cho6en by the 
birds and the eggs incubated in it, but the fate of the twin nest was 
variable. Tn some cases the unused nests were simply ignored and dis- 
integrated, but later in the season others were found containing eggs 
or chicks, with ;I partly formctl nest beside each one. It was thought 
likely that the partly formed nests were tnade from material brought 
by the non-sitting bird during nest-relief, and then moulded into a 
nest shape as a displacement activity i f  the incubating bird refused to be 
relieved. (When describing nest-relief in the Herring Gull, Tinbergen 
(1953) states that in cases of frustration, nest building appears as a 

displacement activity.) A double nest was under obser~at ion for vary- 
ing lengths o l  time over a period of a week, but only one addition of 

7 7 material to the nest was seen. I h e  male of the pair was sitting on 
three' eggs while the female stood by the twin ncst. A strange gull 
approached and kept walking close by the two nests, whereupon the 
resident' female choked a little as a sign of aggression, picked up  some 
grass, iund patted it into thc twin nest. Finally the male sprang from 
the nest and drove the strange bird away. In  this case, however, addition 
of grass to the twin nest was prompted not by frustrated nest-relief 
but  by the appro;~ch of a strange gull. 

4. Secondnry hTests. No mention has been found in the literature 
of what have lxen cirlled "secondary nests" (Plate I1 D) . These nests 
were found in the latter part of the season, associated with at  least 
four of the m:n-ked nests, and it is considered they arose in the follow- 
ing way. Eggs sometimes Fall out of nests antl come to rest a few feet 
away, where they are usui~lly ignored. Howcvcr, it was found that, when 
the eggs in the original nest were broken or lost, the lone eggs would 
shortly after become the site of nest building, and new (secondary) 
nests would be constructed around and beneath then]. A good illus- 
tration of this was provided by one of the marked nests which contained 
two eggs. T h e  second egg disappeared 23 days after it had been laid 
and, 18 days after that, the now addled first egg was found outside, but 
near the nest. Four days later a nest was built around this egg, which 
was then looked after for xbout five days. In  another secondary nest 
the egg was kept warm for 19 days before it was finally abandoned. 

5. Objects in hTc.sts. Nests with or without eggs were often found 
containing one or two smi~ll objects other than eggs. These objects 
ranged from rough or smooth stones of various sizes, to clods of earth, 
pellets of sheep dung and round shells of marine gastropods. I t  is clear 
that in most cases the objccts had been placed in thc ncst by the pair 
concerned, but the reason for this was not apparent. In  grass pulling 
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and  aggressive choking birtls have often I~ccn  seen to pick u p  bits of 
c m h  o r  ;t pebble, l~olcl them for a few seconds, then d r o p  them. 
It seems likely that on somc occasions these objects may then be carried 
to the nest antl dropped in it. Davis (1942) states that gulls " commonly 
roll stones o r  sticks in to  the ncst from ncarby." Garden snails 11;lve 
also been lountl alter very wet weather in some nests, where they have 
probably sought sllclter under  the sitting bird. 

NESTING DENSl1'Y 
I n  Fig. 311 it is seen that nesting occurred practically ;1l1 over the 

land outside the main farm and q u a r m t i n e  area. Only the activities 
o l  people and  stock prevented thc birtls from nesting over the wllole 
isli~nd. i\s previously mentioned the number  of nests in an  ;rrea in- 
creased as the season progressed, so that maximunr density of nesting 
occurred iifter the rnitlclle of thc season. Towards  the end  o l  breeding, 
when the number  of birtls in the colony 11x1 been maximum lo r  some 
time, the nests i n  each area were plotted on  nlaps antl the nesting 
tlensities tlctertninetl. These  arc shown in Tab le  1. 

< -  > 1ABL.E I - NESTING DENSITY IN T H E  SIX MAKI<ED i\KEAS 
N o .  Sqzrnre 

Size oj Yr1s.l 
A ~ e a  Tol(11 N o .  Nests/ Aresling 

Area ill. Acres Nesls Acre Pair 
i\ (lower slope) --.. 0.46 37 80 60 
B (beach) ........ 0.55 47 86 56 
11 (upper  slope) .... 0.97 106 109 44 
1; (upper  slope) .... 0.79 5 1 6 5 76 
G (beach) ........ 0.42 3 7 88 55 
H (beach) A4;1inl;1nd 0.36 1 0013 271 3 I  75 64 

Islet .... 0.07 ) 4 j 57 86 
- - - 

Averclges .... 0.60 5 1 84 59 
(Only the tnitinl;~nd portion of area F1 was consitleretl in tlctermin- 

ing the averages of the two right-h;lntl columns.) It will be noted that 
the average density of nests was 83 nests/acrc. N o  significant dilference 
WIIS k 'o~~nd between the nesting densities of slope and beach amls ,  nor 
between comp;~r;lblc areas with tliH'crent aspects. T h e  maximum density 
of nests was found in an  upper  slope area (area D) and so was thc 
minimum (area F) , apar t  from the of-shore islet in area H which h ; d  
only four nests. T h e  tlispers;~l of nests in these two areas o l  extreme 
nesting density arc shown in Fig. 3. Since both areas were on slopes, 
lor  con~par ison ;I beach area (area G )  11;ls been included in the figure. 

T h e  extreme nesting densities were:- 
N o .  S q .  Yt1.r. 

Snrtrl>le hTo. oJ Aresls/ /hresti,rg 
Area f{egiorl iVests A c w  Pn i r 

~\~Icrxir~~ztnz D 0.11 29 264 18.6 
Densily acres 
Mi71 i711zcm F 0.45 22 4 9 99.0 
Derisily acres 

In the ;tre;l of ~nax i rnum nesting density many nests were only 
;I Sew leet l'rom their neighbours, antl the average number  of  square 
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Fig. 5 - Nesting density in three marked areas. Area D - upper slopes. 
Area F - lower slopes. Area G - beach. 
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yards per nesting pair  (18.6 sq. ycls.) contrasts sharply with the s i x  of 
~err i tor ies  clain~etl  by Herring Gulls, where "each gull tends to claim 
;I territory of about  30 - 50 yarels in cliameter " ( l ' inbcrgcn,  1953) . 

7rllc , ‘ ~ ~ t t ~ i t y  . ' of the gulls ;~ roun t l  the densely nested r c ~ i o n  o l  
m a  1) early in tlie season was thought to correspond to theh"  hcatl- 
q u a r t u s  " (IS the Lesser Black-lx~ckctl Gul l  ( L .  frr.tczr.s) colony tlescril~ctl 
by Darling (1938). Darling clescribctl ;I portion o l  the colony in which 
his intrusion caused more excitement amongst the I~irtls than in other 
p r t s o f  the colony. Later  on, however, it was louncl that a11 parts o L  
t.hc S o m a  Islancl colony bch;~vetl in the manner  clcscrilictl by Darling 
m t l ,  because oE the entirely different conditions, further comparison 
became in~possiblc. I n  the area of n~ininiutn  nesting density, the nests 
were on  the whole evenly but  widely spaced. T h e  reason for this low 
density was probably that the area was largely one of cropl~ecl pasture, 
with little cover lor  the chicks. 

EGG STAGE 
Dctles of Lnyirrg 

'I'hc length of the egg-l:~ying period is sllown in Fig. 6. T h e  first 
egg was Sound on  18th October, and  by the cntl ol November (i.c. alter 
4 4  clays) the peak h y i n g  period was over. Occasion;rl new nests con- 
tinuecl t o  appear  lor ;I lurtllcr 55 clays (till 24th January) and  tlie 
w l~o le  laying period therelore l;~stecl 99 tl;~ys. t \ l t l~ough t l ~ e  last Sew 
llests were located in new sites it is prol);~l>le that some were in h c t  
repeat nests of p i r s  that had lost their first cl~1tc.h. Stc;rcl (1932) 
~nen t ions  t h t  "tow;~rtls the cntl o l  January the old birds in many 
cases I~cgin  nest I~u i ld ing  again, but  don ' t  raise ;I sccontl brootl." A 
g c n w ; ~ l  pattern of a protr;~ctetl laying season is conrnlon in New 
Zcali~ntl, which has a tenlperate climate. Th i s  type of pattern can be 
contrastecl with the northern-hemisphere pattern of ;I compact o r  ab rup t  
:;exon. I'alutlan (1951) gives the Icngtli of the laying season lor ;I 

Herring Gull  and Lesser Black-back colony stutlietl in Dct in~ark:  

L~rrgtlr of L o y i ~ ~ g  Senson i~ De,a711clrk - 1943 X- 1Y44  
Nerrilrg Gull Lessel- I~l~rcl~-Dnct i~d Gtrll 

1114 3 ...- 38 tli~ys 49 days 
1941 -... 42 clays 50 clays 
Since l';~lutl:~n's figures inclucle a11 rcncstiug occurrences, tlie lay- 

ing scason lor  the northern liemisphcre gulls is about half the length ol' 
the laying scason for the Somes Island gulls. 

As mentioned previously the first egg w;is founcl oil !8th Octolxr .  
A n  intensive sci~rch of the islancl was m x l e  the same clay but  no other 
cggs were Sound, ;~ l though one o r  two other nests with cggs may liave 
been in hidden or  in;~ccessible places. T h e  peak ol li~yitlg was re;~ched 
by 5th  November (19th clay of the s-asori) and 1;tste:l lor a l x ~ u t  eight 
clays, dur ing wliicli time 122 new nests were marked. T h i s  ~ i u n l l x r  
represented 3I& of all nests in the niarketl areas. .A second, lower 
peak of laying occurrec! about  201.21 November, after which time laying 
gr;~dually decreased. T h e  l;lst new (?) nest with eggs was found on 
24th January, but some birds were still inculxiting eggs Car into Fel~ruary  
and  newly I ~ u i l t  nests without eggs were found a t  the end  of that 
month. In niitl bl;~rclr I!)(i3 threc non-flying chicks were found;  these 
chicks must have hatched some time in mid February o l  the 1962-63  
season. Incubation of eggs in mid February on Somes Is1;11itl has been 
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noted also by Kinsky (1962) . We;tther app;~rent ly  liacl n o  c lkc t  on  
laying, as storms d id  no t  seem to hinder the building of new nests. 
However, destruction of established nests by storms did  give rise to 
sonic renesting. In Fig. 6 " probable new nests " refer to those nests 
which were not  cliscoverctl until  the two or  three egg stage. In nearly 
all o l  these nests it was possible, once die  chicks h;~tchecl, to dctcrniine 
when the first egg hacl probably been laid. Laying in the Somes Islantl 
colony usually begins about  mid October (Mr. I:. C .  Kinsky, pers. comm.) 
bu t  there ;Ire only limited tlata availal~le for colonies clscwllerc in New 
Zei11;tncl and  n o  pattern is t l i scer~~ible  cxccpt that in most cases laying 
begins about  mid October. I n  the 1961 - 62 season the Wellington 
colonies vi~rietl it little in the date of first laying. Mr. C. 1'. Gallop 
told the author  that h y i n g  began a t  the Haring Head colony, cast of 
\&'ellington Harbour  mouth, about  20th October, while Mr. C. N. Challies 
supplied data (unp~tblisllctl) showitig that  the first eggs in the I'alliscr 
Spit colony, I'alliser Hay, must have been Iaicl b bout 7th October. 
However in the 1950 - 51 season laying. a t  1';tlliscr Spit must h i~vc  begun 
about  5th Nove~n lx r ,  since the first chicks liatchecl on  1st D c c c ~ n l x r  
(hroloniis IV, Chss.  summ. notes) . Since on  Ward Is. in Wellington 

H;trbour, the first chicks h;~tchccl on I!)th Novcmlxr,  1950, laying must 
h;tvc started about  23rd October (A'otol-r1i.s V, Cl;tss. stunnt, notes) , and 
on  l'aieri Is., south of Dunetlin, since two eggs had h;~tchecl by 14th 
Novemlxr  1943, laying must have started about  18th October (hrolo~.~ri,s 
1, Chss.  sun ln~ .  notes) . 

If colonies south o l  New Zcahntl  arc taken 21s ;I wholc, it is 
sccn that they start laying later than those in New Zealand. Th i s  is 
cxp1;tinctl by differences in latitude - birds in higher latitutlcs laying 
later than those in lower 1;ttitutles. l ' ab le  2 shows that in the southern 
colonies laying began three to six weeks later than a t  Sotnes Island. 
Falls (1937) records that the first egg in ;I Kerguelen colony of IY29 
was laic1 on  16th November, and that nesting was itlniost over by thc 
beginning of February wlmi  most of the young birds could fly. 0 1 1  

Heard Island the first chick h;~tchecl on 1st Decenilxr (192'3) , which 
means the first egg must have appeared about  4th November if a11 
incubation period of 27 days is ;tliowccl. 

'X'AHLE 2 - SI 'AKI '  O F  IAYINC; IN SOME COLONIES 
OUTSIDE NEW ZEALAND 

Plnce Lntitude Stal-l of Layi,ig. 
(Somes Island, N.Z. 41"s  18th Oct. l9Gl this study) 
Kerguelen Island 48"s 16th NOV. 1929 Falls (I 937) 
F;~lkl;~tntl Islancl" 5P0S Murphy (I 936) 
Heard Island 53"s ca. 4th Nov. 1929 Falls 
S. Georgia* 54"S Murphy 
M;tcqu;~ric Isli~ntl 55"s  9th Nov. 1'312 k 1913 Fallit 
S. Orkney Island" 61"s 1 5 t h N o v . 1 9 1 3  A4 urphy 
S. Shetl;~ncl Island" 63"s R.1 urph y 
S. o l  Antarctic Circle 66"+S 20th Nov. 1914 h4 urphy 

"'l'lie brcctlitig season ;it the South Slietlantls, South Georgia and 
the South Orkneys is somewhat earlier than a t  the F;tlklat~tls, for which 
n o  date  is supplied by h4urphy (1936). T h e  first pair  o l  Southern 
Klitck-lxtcks ever recortletl nesting in Australia niust, according to 
inI'or~i~:ttioti supplictl by Gwynnc ancl Gray (1!)5!)), Ii;~vc laid son~ct imc 
ill eilrly or  micl Decentlxr. 
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T o  find the time of day when eggs are laid, seventeen nests in 
one nmkctl  area were inspected u p  to five times a day. T h e  area 
chosen pcrnmitted usc o l  binoculars from an overlooking cliff-to'p, so 
two or three inspections during t1;cylight were made without unduly 
disturbing the birds. Unfortunately the records are too slight to d o  
more than indicate the possible rcsults of more complete data, but it 
does seem that the times ;at which eggs are laid do not fall into any 
well defined pattern, and that they may be laid at any time of the day 
or  night. Lesser Black-backs may also lay at any hour of the day or 
night, according to I'aludan (1951), and Weidmann (1956) found n o  
significant tendency for Black-headed Gulls (L. ridibundus) to lay eggs at 
one particular time of day. On the other hand detailed surveys by 
Skutch (1925) of 40 species of Central American land birds have shown 
that each species has its own time for laying, with generally well marked 
family trends. In addition birds which lay about sunrise show less vari- 
ation in the hour of laying than those which lay later in the clay. How- 
ever, the laying habits o l  gulls in temperate regions are not strictly 
comp;~rable with those o l  land birtls in the tropics where there is a 
different rclationsl~ip o l  day to night. 

Spmid of the  C l u l c l ~  
T h e  time interval between the laying of individual eggs in a 

clutch can be calleil the sprc;d of the clutch, or "laying pattern" 
(l';clutlan, 1951). There are two or three main laying patterns, and 
also a number o l  less frequent patterns which may be explained in 
part by errors in observation caused by only one tl;rily visit to most of 
the nests. There was found to, be no correlation between the time o l  
se;lson and the spread of the clutch, since clutches showing an unconlmorl 
hying pattern occurred at intervals throughout the season. T h e  various 
laying patterns of 257 nests are shown in Tables 3 and 4. 

TABLE 3 - SI'KEAD OF THKEE-EGG CLUTCHES ?,, 
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For tllrce-egg clutches the most common pattern was i\-1 whcre 
;~pprox in~a te ly  48 hours el:~psctl between the first and  second. mt l  the 
second and  third eggs, so that laying was sprc;~tl over five days. T h e  
~ i e x t  two most con~inon patterns were A5 m t l  A7 where there were 
respectively: 48 hours bctween the first and second, ancl 72 hours between 
thc second and  third eggs; and  72 hours between the first and  second, 
and 48 hours betwccn the second and third eg-gs, i.e. in both casts 
laying was spre;~tl over six clays. Eighty-one (6OT,) of the 135 three-egg 
clutches took six to nine  clitys to be  completecl, a tendency towards :I 

prolonged laying period noted i11s0 in Lesser Black-backs by I'alutlan 
(1951). In both Herr ing and Lesser Black-backed Gulls, h y i n g  pattern 
114 is also the most common; 70Y,, of the Herr ing Gull ,  and 46% of the 
Lesser Black-back clutches k i n g  laid in this manner.  T h c  laying 
patterns outlined thus show resenil,lanccs to  those of both the Herring 
and  Lesser Black-backed Gulls. 

TAKLE 4 - SPREAD OF T W O - E G G  CLUI 'CHES 
4 

, 111 contrast to the three-cgg clutches, the tllost cotnnronly occurr- 
ing time lapse between the first and  second eggs to two-cgg clutchcs 
L V ~ S  72 hours ( M ) ,  i.e. laying was sp rex l  over lour  cl;~ys. T h e  next 
most frequent pattern was K2 with thc usual time lapse of 48 Imurs, 
so that  laying was spread over three clays. It is possible that  in B6 
an  egg was laid between the two recorded eggs, but clis;lppe;lred o u t  01 
h e  nest, thus escaping notice. T h e  conclusion seems to be that the 
most common lapse of timc between each egg is 48 hours in three-egg 
clutches a n d  72 hours in two-egg clutches. 

'P'hc n u n ~ b e r  ol cggs in 310 first, ; I I I ~  14 repcat clutchcs is given 
bclow: 

First ~ ~ ' 1 ~ 1 t c I t ~ ~ ~  l i e p e t ~ t  Clutclres 
N~rttlOer of h1e.sts Pe~cetr loge Nrirt~Ltev of Nests Pe~cetttcrge 

3 eggs .... 149 48.1 4 
2 c g g s  ... 134 42.9 10 
1 egg .... 28 9.0 0 
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.- 7 1 he 310 first clutclics studied llatl ;I total of 741 eggs. This  
gives an weragc clutch sizc for the whole season of 2.3 eggs per nest, 
21 figure which is almost identical to the mean clutch size of Herring 
Gulls given by Paynter (194'3). No four-egg clutches were found. 
Stead (1932) records that the clutch size is almost invariably three, 
though sometimes only two are laid. H e  found one nest of four eggs 
out of thousands of nests. Wilkinson (1952) states (rather surprisingly) 
that " t h e  full clutcl~ usually consists of two, three, or four eggs, but 
three is the most often seen." Further, one nest of five eggs was seen 
by Wilkinson but was considerctl " very unusual." 

Data from colonies outside New Zealand are few. Falla (1937) 
mentions that in 1929, " three eggs was the usual full clutch " on 
Kerguelen, while at  Heard Island " two-egg clutches were the rule . . . 
no three-egg clutches were found." N o  four-egg clutches were found 
on Kerguelen, Heard, or Macquarie Islands by Falla. 

In  Herring and Lcsser Black-backed Gulls, the usual clutch size 
is three, but two, and rarely one and four may be found (Paludan, 
1951). Further, the Lesser Black-back has more two-egg clutches than 
the Herring Gull, although I'aludan doubts that this is a real difference 
since hc considers that the Lesser Black-back is ;I poor nest builder, 
and loses eggs. But the Southern Black-backs also have a fairly high 
percentage of two-egg clutches (42.9y0) all of which certainly cannot 
be attributed to the loss of eggs, o r  careless nest-building. In  fact tllc 
numbers of two-egg and single-egg clutches rise as the laying season 
progresses, while the nurnber of thrce-cgg clutches drops. This  pro- 
gressive variation in clutcl~ size is shown in Fig. 7, in which the number 
of ncw nests found each week is totalled, and separated into three 
groups, viz: those which subsequently becane three, two, or one-egg 
clutches. As can be seen from Fig. 7, the average clutch sizc dropped 
;IS the laying season progrcsscd. 

Lack (1954) states that as a general principle older birds (i.e. 
those which have nested in previous seasons) nest earlicr and have 

Percentage 

new nests 

Ultimately 

containing 

1 ,2or3 eggs 

I 
weew 3 1 2 3 4 4 ; O c t o b e r  , November j 

! I 

Fig. 7 - Seusonul chunge in clutch sizc 
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larger clutches than younger birds which are ncsting lor  the first time. 
Drost et n l  (IYGl), and  Dr .  K. W. Kalhaln (pers. comm.) srnte that  
in the Herr ing Gul l  and  Canada Goose (Brcrntn cotlnrlensis) respectively, 
older birds establisli territories earlier than birds breeding lor the first 
rime. Another reason for the drop in average clutch size as the laying 
season progresses is that,  in general, late nesting birds lay fcwcr cggs 
than earlier ncstcrs (Lack, 1954) . However, I'ityntcr (1949) consiclers 
that there is n o  significant difference between the mean clutch sizes 
of early- and  late-nesting Herr ing Gulls; but  his findings depend on  
;In arbitr;try division, based on  hatching dates, o l  the breeding I~ i rds  
into " early and  late nesters." T h e  tlatc when half tlre total numbcr  
of chicks had hatched wits chosen by I'aynter to divide early and latc 
nesters. Bu t  since the peak hatching period naturally follows the pcak 
laying pcriocl it is surely unreal to imply that chicks belonging to the 
sccontl half of the peak hatching period come from latc nesters. Birds 
participating in the peak laying period can hardly be called late ncsters. 
Certainly a t  Somes Island, the results show that the mean clutch s i x  
does d rop  as the laying season progrcsses. 

Tt is clear that the average clutch size must bc c;tlcul;~tetl from 
tlie whole laying season, itnrl not from o n e  p c r i d  of it, which will 
tend to give misleading results. Inform;~tion supplied by Mr. C:. N. 
Clrallies on tlie Palliser Spit Colony shows that on  5th Novembcr jn 
110th 1960 and 1961, the percentages of three, two and onc-egg clutches 
;tgreetl fairly closely with those for the same period in tlie Somcs 
Island colony in 1961. Tlrc percentagcs o l~ ta incd  are  comlnrable,  even 
~ l i o u g h  tliscrep:tncies betwcen tlie figures arise because some of the 
one- and two-egg clutches noted in the Palliscr Spit colony would havc 
sulxequently bcen ;ttltlctl to, and  also because the I'alliser colony may 
~ ~ o t  start  breeding a t  exactly t!re sitme timc as the Somcs colony. No  
doub t  litter visits to the I'itlliser Spit colony w o ~ ~ l t l  11;tve providctl 
different percentages of three-, two-, and  one-egg clutches. T h e  per- 
~ c n t a g e  of two-egg repeat clutches (71%) is high, and is prolxtbly 
cxpl;~ined by the general ru le  that late nesting birds lay [ewer eggs 
tlian earlier nesters. 

(By rcmoval from onc  ncst of  a11 eggs as soon ;IS e;tch was laid 
it was found that  a total of nine eggs wcrc laid before the  ncst was 
fin;tlly ab;tndoncd. ?'he number  of  clays between tlre rcmoval of onc 
eFg and the laying of the next were 3, 3, 2, 7, 4 ,  2, !) atid 3 days. 
'I he nest material was usually clisarrangctl for onc to several tlitys af'ter 
c i~ch  egg wits removecl. 1';duthn (1 Vjl)  l'ountl nine to I3  cggs may be 
laid Ily Herr ing Gulls, ;und even as many ;IS 16.) 

T h e  Eggs 
1 .  l.Veigk/.c. Almost a11 thc cggs laid in m;trkctl ncsts wcre 

weighctl in n s m d l  11itg att;tchccl to 100 gram spring sc;tlcs, I)ut in one  
or  two instnnccs scales reading to  200 grams had to be used. ( T o  prcvcnt 
in;tccur;tcics tlic eggs should IIC weighed within at  Icast one  o r  two 
days of being litid, lor  they begin to losc wciglrt lairly quickly: tlic 
loss of weight of eggs dur ing irrcul~ation is dcscrilxtl below.) T h c r e  
is wittc variation bctwccn the weight of eggs of tliffcrcnt clutches, and  
~ iea r ly  always between tlie eggs of any particular clutch. T h e  first egg 
laid is nearly always heavier than tlie second, which in turn  is usuallv 
licavicr tliitn the third. Weights of 787 eggs from first clutcl~es onlv 
are ~x-cscntctl in T a l ~ l e  5. ( T h e  weights o l  167 eggs from known first 
clutches in u n n ~ a r k c d  ncsts arc includcd in this total) .  
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TABLE .5 - W E I G H T  OF EGGS IN GKAMS 

Number Mnximum Minimum Average 
1st eggs . .  249 105 57 84.2 

2nd eggs .. 232 93 65 79.7 
3rtleggs .... 139 8 7 57 72.9 
Alleggs . .  787 105 57 80.1 

T h e  two smallest eggs encountered in the marked nests and 
included in the table weighed 57 grams each ;rind bath failed to hatch. 
In  addition two abnormally small eggs were found; one was found 
broken near an unmarked nest, bgt the other, which was approximately 
the same size weighcd 18 grams and represented the third egg of the 
clutch. Eggs oE repeat clutches followed the general rule mentioned 
above of difference of weight betwcen first and subsequent eggs in 
any particular clutch. In two thirds of the repeat clutches the first egg 
laid was lighter than the first egg oE the original clutch, and in one 
third the first egg laid was heavier than the first egg of the original 
clutch. This difference in weight between the first eggs of original and 
repeat clutches is not related to the lengths of time that elapse between 
them, so that early o r  late repeat clutcl~es may contain first eggs either 
lighter o r  heavier than those of the original clutch. 

Eggs lose weight during incubation, principally by cvaporation of 
moisture (Romiinoff k Kom;~noff, 1!)49). T o  gain an intlicittion of 
the weight loss with gull eggs, two eggs from one clutch were weighed 
daily until they hatched. T h e  weight of both eggs remained fairly 
steady for four days after laying, except that thc first egg had already 
lost one gram aftcr onc day. Loss of weight was gradual until thc eggs 
pippetl, hut 1)ecame rapid two days after pipping. T h e  initial weights 
or the two eggswere 89 ?ncl 81 grams, and weight losses were 35 gnl. 
(38.8y0) and 29 gm. (35.87") respectively. T h e  first chick died the day 

it hatched, but the second one reached the original weight of its egg 
four clays after hatching. 

2. Mertsurements. T h e  measurements of 798 eggs were recorded 
in niillimetres with veruier calipers, iio distinction being made between 
first and subsequent eggs in ;I clutch. 

Length Breadth 
Maximum .... 82.9 51.5 
Minimum ...- 59.7 41.0 
Average .... 69.2 47.0 

'The pbpormally small egg mentioned above measured 39 x 29 mm. 
and has not been included. Thesc measurements cover a greater range 
than those given by Wilkinson (1952) from Kapiti Island, and are 
exceeded, by Oliver (1955) in only the maximum breadth - recorded 
from the Chatham Islands (See Table 6 ) .  T h e  measurements made 
in this'stucly have ;I greater rangc than those of the (very small) South 
African and Australian samples, but much broader eggs come from 
South American regions, ant1 the average dirncnsions of the Huenos 
Aires scries arc greater than those of thc New Zealand sample. As 
far as these figures can be compared, it  can be said that eggs from 
Ncw Zealand may be longer, but  not as broad as those from othcr 
sources. 
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'T'AHLE 6 - EGG ILIEASUKEAIENTS F R O M  SOURCES O U T S I D E  
N E W  ZEALAND 

Length Rrecrdth 
Locnlily Alrthor Snviple Mrrx. / \Bin. Max.  Aliit. Averrige 

Chatham Island Oliver 2 ? 75.5 67.0 52.0 47.0 
Rucnos Aircs Murphy I i~rgc  series 71.0 x 51.0 
Other  places in 

S. America 22 75.4 66.7 5!).0 117.5 70.7 x 48.5 
l'cyron I s l ; ~ n t l ~  3 73.7 6!).6 59.1 50.0 
East Isli~ntl* l 2 77.3 68.6 52.2 18.1 

Falklands 
South Alric;) Roberts 3 80.7 75.0 51.0 48.0 
N.S.W., Gwynne 3 (onc 72.0 68.0 51.0 50.0 

Australia 1 K. Gray clutch) 

"These wcrc non-r;~ntlom s;~mplcs,  the cggs I ~ c i n g  choucn Tor 
tlicir " vari:~tion." 

3. Cololc~s. T h e  colours and patterns of the eggs vary $reatly, 
cvcn within ;I single clutc11. 7 ' 11~  mctllotl :~tloptetl lor t l e t c rmln~ng  the 
colours of the cggs was ;IS follows: sup:rficial markings (spots, streaks, 
l~lotchcs,  ctc.) were broadly tlcscribctl ;IS dark o r  light, depending on  
how hei~vily mi~rketl  the shcll was, and the ground colour was noted. 
Use of ;I colour standard in the field was not pr ;~ct ica l~le ,  so tllitt tles- 
criptions of the eggs had to I x  s~~l, jcctive,  11ut samples of eac:l~ typc 
rccogniscd wcrc collected and later st;~ndi~rtlisctl ;IS :~ccurately ;IS possilde 
by thc use o l  Ritlgwi~y's Color St;tntl;lrtl (1!)12). Previous workers have 
tlescrilxtl egg colours sul,jectively, without st;rntI;~rtlis;~tion, ant1 will not 
I)e referred to herc. I'latc nutnlm-s mentioned arc to I)c I'ound in 
l<itlgway's Chlor St;tntl;~rd. 

(a) Supevficicrl i\/l(rrkings: l 'hese  rangctl from cvenly to uncvcnly 
pl;~cctl spots, streaks and othcr markings a11 of varying s i~cs .  ?‘hey 
were all of 21' brown sllatle, and  the big majority of eggs caryiwl dark 
superficial markings calletl, lor simplicity, " brown." 

" I~ rown  " .. . .  Plate I I n I I ( I~etween Aul~yyn  and  Hlack) 
it\ large nun111cr of divisions 01' sli;~tles o f  the I~ rown  superlici;~l 

~na rk ings  could IIC matlc, bu t  would be irnpractic;~l.) 

(11) C ~ ~ o ~ i ~ r r l  Co101tr:r: T h e  greatest vqriation in egg colour was 
in the ground colours of thc shell, itntl nine typcs wcrc rccognisctl. 
It is considered that this w o ~ d t l  I x  the minimum nurnlxr  recognis;~ldc. 

" yellow-grey " .... I'latc XLVIa 21 " " (I~ctween Grayish 
Olive and  light Grityish Olive) 

" g r c y - g y n  " .... --.. Plate X L l l  29 ' ' ' (Glaucous) 
" grcen . --.. 1'1:ltc X X X l I  1 35 ' ' (Pale Olivine) 
" I~rown-green " -... Plate SLI I  21 ' ' ' (Dcep Olivc Huff) 
" grecn-blue " ..-. I'latc X X X I I I  1 3!) " (I'alc Gl;~ucous 

Grccn) 
" I ~ l u c  " . . . . -.. . 1'l:ltc X X X S l I  I g 4 1 ' ' (Ixtwccn Pnlc- 

Ni;~g;~r;t-Grecn ant1 Whitc) 
" I~l r~c-grcy " .... ...- Platc XLVI 11' 2:) ' ' ' ' (Court  Gray) 
" grcy " . ...- 1'l:ltc Lltl  23 ' ' ' ' ' (Light Olivc-Gray) 
" off-white " .. .... 1'1:1tc LIg 23 ' ' ' ' ' (bctwccn I';~lc Olivc- 

Gray and  Whitc) 
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Coloura ol 818 eggs are presented below in Table 7 with percent- 
ages obtained lor cach type. It will be seen that grey, grey-green and 
green are the most common ground colours, and that superficial mark- 
ings are almost universal, as witness the fact that only one pure blue 
cgg and no pure grey, green or off-white eggs were found. 

TABLE 7 - EGG COLOUliS 

Ground CColo~rr h'o. of Eggs Pescen t nge 
yellow-grey ........ 5 0.6 

........ grey-grccn 297 36.3 
qreen ........ 99 12.1 
Ixown-green ........ 17 2.1 
green-blue ..-- ---. 13 1.6 
I~ lue  -. -- . . .- 8 1 .O 
blue-grey . ........ 12 1.4 

........ grey 362 44.3 
ofi-whi te ........ 5 0.6 

- - 

818 100.0 
- - 

There is no apparent sequence in the colour variations of the 
eggs in ;I clutch, i.e. the  ground-colour of the second or third eggs 
may or may not be generally lighter or darker than the first egg. 
OF :I total of 280 clutches (including 13 repeat clutches) only 35 
(12.770) comprised eggs all of the same colour type. T h e  rest were 
clutches in which the eggs were not all of the same type. One marked 
nest had eggs with ground colours ranging From brown-green, to blue- 
green, and finally blue-grey, all with dark superficial markings. I n  the 
l3.A.N.ZA.K.E. Reports of 1937, Falla records that on Kerguelen "there 
appeared to be more uniformity in the ground colouring of a large 
number (of eggs) than is usually the case . . .  in New Zealand." 
Almost all eggs had shells of ;I smooth texture, only two (from the 
same nest) being found that were notably rough to the touch. One 
of these failed to hatch, and the chick from the other egg died two 
clays after hatching. A few eggs showed ridges in the plane of the 
short axis. 

RENESTING 

Fourteen cases o l  rencsting were recorded in tlie 310 marked 
nests. T h e  appearances of these repeat nests are shown chronologically 
in Fig. 6 ,  and the h tes  of tlie original clutches or nests are given in 
'I7;tI~le 8. 

TAHLE 8 CAUSES O F  RENESTING 
Fnle of the Clutch or Nest Aio. of Cnses 

Eggs disappe;lrecI, o r  destroyed by pxents  o r  predators 6 
Small ch~cks died or disappeared ............ 2 
Nest destroyed, or almndoned by parents ........ 2 
Unstable nest that collapsed twice ............ 2 
Nest blown to pieces during gale ............ I 
First cgg Ixokcn by author - nest abandoned ' . .  1 

- 
14 
- 
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One other marked nest was found with a single egg in it whcn 
the chicks of the original clutch were about four clays old, but this 
egg was probably laid by another bird. Kenesting is retarded as the 
breeding season progresses, and as thc gonads of individu;~l birds con- 
tinue to regress following completion of the first clutch. TWO ni~turi~lly 
caused repeat clutches were recorded in only one of the marked nests 
(see nest 8, Table 9 ) .  T h e  shortest length o l  timc that el;~psecl between 
the tlisappearance or  destruction of eggs, chicks, or nest, and the appear- 
ance of a new egg in the same, or new idjsccnt ncsi, was one clay in 
the third nest ol' the season. l ' lw longest time between the loss of ;I 

clutch and thc laying of ;I new clutch was 30 days, which occurred in 
nest 284 after the peak laying period. In this case, the laying of a 
rcpeat clutch ;~ctually followecl the loss ol' sm;rll chicks. Kenesting 
occurrences arc presented in l 'ablc  !). 

TAHLE !) - RENESTING OCCURRENCES 

3 21 Oct. 23 Oct. i\l):~ntlonctl 21 Oct. 1 
8 22 Oct. 10 Nov. 28 Nov. 18 k 13 

+ 2 Dcc. Ncst c:ol1;111scd twicc + 15 Dec. 
32 28 Oct. 18 Nov. liggs dcstroyctl 2 I k c .  14 
64 2 Nov. 7 Dec. Egg tlis;~pl~ei~rctl ' 25 l k c .  18 

110 f Nov. 1 I l k .  1Cgg sm;rll chick I ,Jan. 2 1 
tlis;tppc;~red 

11 6 6 Nov. 7 Nov. I st cgg tlisappe;~rcd 1 1 Nov. 4 
117 6 Nov. 18 Dec. Eggs disappeared 13 Jan .  26  
141 7 Nov. 23 Nov. Nest blown to pieccs 23 Nov. 13 
175 10 Nov. 1 Dec. Eggs destroyed I3 l k c .  12 
230 14 Nov. 15 Nov. 1st egg destroyed 2'3 Nov. 14 
247 17 Nov. 18 Nov. Nest destroyed by 3 Dec. 15 

Inrents ? 
281 21 No\.. 25 Dcc. Sm;rll chicks dictl 21 Jan. 30 
2!)4 24 Nov. 14 Dcc. 1st cgg 1,roken 14 Dcc. 20 

I,y author 
- 

A-oe~rrge 15 
- 

An illustration oC hotv rcncsting was ret;~rtlecl :IS the laying 
scason progrcssccl is givcn by five ol' the nests mentioned in Table 9. 
In thew five nests the first egg w;ts lost or alx~ndonetl soon after it was 
laid. In two ncsts (3 and l l f i ) ,  built nearer to the beginning of the 
season, renesting occurred ;titer only one and four clays respectively, 
whereas in nests 230, 247 ;111cl 294, built later in the season, renesting 
took, 14, 15 and 20 days respectively. The. " I~reeding" condition of 
the I~irtls conccrnetl (i.e. stage of gonad regression) has ;dso to be 
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considered when renesting is discussed. It may be seen in Table 9 
that in nests 3 and 116, where the first egg was lost soon after it was 
laid, renesting took only one ant1 four days respectively, but in nests 
110 and 284 where small chicks were lost, renesting took 21 and 30 
days respectively. Gonad regression would have been- far more ad- 
vanced in the c;isc of thc latter two nests, than in the former two. 
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