
THE SULPHUR POINT (LAKE ROTORUA) 
GULL COLONY 

I N'I'KODUCTION 
'l'he New Zedand gull population comprises two endemic lorms; 

the Hlack-billetl (Lnrus bzrlleri) and the Ked-billed ( L .  ~ ~ o v c ~ e l ~ o l l n ~ ~ r l i r ~ e  
S C O ~ ~ L ~ ~ I ' I L S ) ,  as well as the circumaustral Hlack-backed Gull ( L .  domini-  
canus). All three breed on the volcanic plateau, the first two in the 
Kotorua district and the last around Taupo  and possibly at  Kotorua. 
l ' h e  main Kotorua I~reeding area for 110th Ked-billed and Black-billed 
gulls is along the city m;n-gin of the lake where they have colonisetl 
part of Sulphur Point antl several of the sinall silica islets in the 
surrounding bay. This  ;ire;t will be discussed more fully later. 

Other known breeding grounds at  Kotorua include a small thermal 
lakelct (Koto-a-ta~naheke) in the Whakarewarewa reserve and the 
Arikikapakapa golf-course. T h e  age of the Wllakarewarewa colony is 
]lot known but the writers remember gulls congregating there in the 
1949-50 and 1950.51 seasons. It is not known whether they bred. 
Daniels (1963) records the 1962-63 breeding population as 40 pairs of 
Black-bills and one pair of Red-bills. According to Black (l960), 
Ked-bills first bred on a mud Hat at  the golf course in 1959. H e  has 
since given the size of this 'subsidiary' colony as about 200 pairs. 

T h e  breeding of both Red-billed and Black-billed Gulls in Kotorua 
district is interesing, as neither species would normally be expected to 
occur there. ,Their establishment in the district has undoubtedly fol- 
iowed ' in the wake of the plough.' 

lied-billed Gulls are widely - distributed, breeding around the 
coast of New Zealand and on outlying islands from Campbell and the 
Auckland Islands in the south-west, to  the Chathams in the east and 
the Three Kings in the north. l 'hey can, in general, be regarded as 
a i s t a l  Ixeeclers (i.e. near salt water),  but a t  Kotorua they are inland. 

'The Black-billed Gull is mainly a South Island species. Altl~ough 
they breed around the coast they are specially c11;wacteristic of rivers 
anti inlantl lakes. l 'hey have long been known as visitors to the 
southern regions o l  the North Island. ?'he Kotorua popul;~tion is well 
rcmo~et l  from the normal range. 

I'KEVIOUS KECOKIIS 
Records o f  Hlack-billed antl particularly Kecl-billed C;ulls a t  Koto- 

I . L I ~ I  are few. Available information is sumn~arised below. 
Red-bills: A considerable population has been in the Kotorua 

district lor many years. G. A. Huddle reports them breeding with 
Hlack-billed gulls on s n d l  rocky islets o f  the mouth of the Whaka 
stream during the 1939-40 summer. In April 1941 C. A. Fleming 
counted over 400 (including many immature) behind the Ward Baths; 
1.e. the present colony site. Over 1,000 birds were noted in this general 
vicinity in '%ray 1945 by K. K. Sibson. 

M. S. Black (1961) is of the opinion that the population has 
increascd during the last 20 years. He considers the winter populations 

, . 
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;Ire Iargcr CII ; I I I  I'orrncrly and arc also probal,ly greater than the summer 
I~rcctling population as many wintering birtls appear  to  depar t  for 
co;~st;d breeding grountls. 

Although spot counts arc ol limited value in indicating thc size 
01' ;I I~rcctl ing colony the I'ollowing figures d o  point to ;I populittion 
increase. 

0 1 1  171 1 1 /45 H.  I<. McKenzic cour~tetl  over 50 birds ;cntl 27 
nests. 011 about  the same date  two years litter (i.e. 21/11/47) ,I.  M. 
Cunning11;rrn rccortled 44 birds and 21 nests. It can he reasonably 
;~ssumetl that in both these years the breeding population was much 
the same. Hlack states that about  70 pairs nested in Imth the 1951-52 
i111d 1954-55 seasons (ix. roughly twice the 1'345 and 1947 number ) .  
His figure for the 1956-57 season is itbout 150 ~ x ~ i r s ,  which is twice that  
for the lY5l-5:! and  1954-55 sumnlers. 

111 some years breeding occurs e x l y ,  ill others later. Dur ing 1958 
tllc bircls started gathering a t  Sulphur Point  in August. In 1954 ;I 
llock o l  300 h x l  ;~rrivetl by September 10th antl there was much activity 
claiming territories (M.S.H.). Laying hatl just started o n  2/10/57 
(1). Rtcrton) . 111 1945 it appears to have been about  a month later, 
lor itccording to H.  K. Mcl<cnzic only seven nests ou t  o l  thc 27 built  
on  1711 1/15 contained clutches. 

'The nearness of the colony to the city has heavily handicapped 
the breeding success. For example, of the 1945-46 season - " thc 
colony was later completely destroyed by vermin " (H.R.McK.) ; 
1947-48 season - " L a t e r  the entire colony was robbed of eggs by 
humans " (J.M.C.) ; 1954-55 season -- " not one chick lcft the nest, 
a11 were ruthlessly destroyed by humans " (M.S.H.) . However Black 
mentions that ' many young '  were successfully Hetlgetl fronl the 1956-57 
season m c l  Cunningham notes the successful re-nesting of some birds. 
These  notes on losses and re-nesting refer to Hlack-bills also. 

Blnck-Di l ls :  These  have been known in the Kotorua district lor 
;I long time; e.g. Oliver, 1!)30 writes " Hiis been recorded (no1 recently) 
From Lakes ?';irawcra and Kotomahana." They  were first reported 
breeding in the district on the Sulphur Point islets in May 1932 by 
A t .  E. Fitzgeraltl ant1 A.  H. Hooper ;  and indepentlcntly by C .  A. Fleming. 
111 1939 Hutltlle records that between 7 5 -  100 pairs were nesting on 
rocky islets off the mouth 01' the Wh;~ka  Stream (i.e. I'u;~renga Stream 
which Ilows into Sulphur  H;ry about 650 yards S.E. of thc present 
S u l p l ~ u r  I'oil~t colony).  Dur ing the early I!MO's the Kotorui~ district 
wi~s the o111y known I~rectling iirca o f  L. Ircrlle~~i in thc: North I s l a ~ ~ t l ,  
; ~ l t l ~ o u g h  Sil~son (1953) consitlcrctl t h ; ~ t  they may Ixeetl elsewhere on  
the volcanic plateau antl nlentions " ;I rather inaccessible lake on blount  
Tongariro." T h e  knowledge of Kotorua I~reetl ing grounds ;it that  time 
appeared to be confined to Sulphur Point ;IS ;I ticfinite area antl Lake 
Rotonr i~hana as a p ro l~ab lc  area. 

Sibsort thought it l~ossildc that otltl p i r s  may nest elsewhere ill 
the North 1sl;ind and this h;is since been confirn~etl. (c.g. I'orangi~hau 
Estuary, Hawkcs Hay; first recorded 11/1/45 by I<. A.  Wodzicki and 
1. h4. Cunningham.  Ngaruroro River, Hawkes Hay; first recorded 
9 /1 /54  hy 11. H. Brathwaite. Gisborne harbour,  first recorded 19/1/54: 
;cntl Murphy's Heacli, Gisbornc, first rerorcl 19/1/59, 1 ~ 1 t h  by A.  Rlack- 
I ~ u r n .  l'lrcsc arc a11 small colonies. 
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Mack (1955) mentions that the vanguard of the Kotorua Black- 
billed summer-breeding population appears in August (e.g. 3/8/54 - 
30 birds; 7/8/53 - 40 birds; 17/8/48 - 200 birds; 18/8/58 - 200 
birds, M.S.H.). T h e  numbers swell throughout September and October 
reaching their maximum in November. Counts recorded in the Classified 
Surnmarised Notes indicate that the population build-up varies from 
year to year - e.g. September counts: 9/9/41 200 birds (R.B.S.); 
13/9/46 - 500+ birds (C.A.F.); 20/9/54 - 200+ birds (M.S.B.). 
One October count is available when only 160 birds were noted on the 
first day of that month by M.S.B. Three November counts give: 
20/11/44 - 400 birds (H.R.McIC.) ; 17/11/45 - 500 birds (H.R.McK.) ; 
and 21/11/47 - 600+ birds (J.M.C.) . T h e  November counts suggest 
a steady increase in the population over the four-year period 1944-47. 
' rh i s  may be a gradual, steady increase which is still continuing; for 
Fleming (1947) considered the population had probably increased since 
1932 and the writers' counts in 1961 show that the upward trend is 
being maintained. 

'The start of laying does not appear to bear directly on the 
population build-up. Laying may begin early or late regardless of the 
percentage of the total breeding population that is present. O n  17/11/45 
H.R.McK. counted 500 birds but these had not started nesting. At 
the same period two years later (i.e. 18/11/47) 99 nests were counted 
(84 with one egg, 15 with two eggs) and yet the adult tally was 

roughly 100 fewer than in 1945. F. C. Kinsky (pen. comm.) visited 
the colony on 21/12/59. Of subcolony 16 - he mentions this was 
composed of Black-bills with the exception of one Red-billed pair - 
most of the nests still contained eggs; a few had chicks. Hatching 
had started within the last few days as no chicks were running around. 
In  1961 this stage was reached by November 1 or seven weeks earlier. 
I n  1961 the colony composition was the same - all Black-bills except 
for one pair. Black gives the following routine sequence for the 
Sulphur Point colony - " after the arrival of the main body comes the 
claiming of territory which goes on for several weeks before any attempt 
is made at  nest building. This  starts in earnest about mid-October. 
After the nests are built comes a period of inertia lasting 5 - 10 days. 
'Then the first egg is laid." 

Of the breeding population Black states - " T h e  most successful 
season for many years was that of 3951-52 when a maximum of 220 
nests contained clutches - in mid December when nesting was at  its 
peak." H e  also records that 200 pairs bred in 1956-57. 

T h e  main exodus from the breeding to the wintering grounds 
usually occurs between mid-April arid the end of May but the decline 
in  numbers is not particularly apparent until mid-May. A few stragglers 
remain behind at Rotorua over the winter months but the population 
is not stable. Flocks may suddenly appear in Sulphur Bay,. and just 
as suddenly disappear. Black records two such occasions; - in June 
1952 when over 200 were counted; and in July 1954 when over 1G0 
were seen. 

As early as 1942 Sibson suggested that the Black-bills frequenting 
the Firth of Thames coast around Miranda in the winter months 
probably came from Rotorua, and considered that if such were the 
case, " the Rotorua population must run  into several hundreds." 
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Fleming (11347) -endorses this view and writes - " T h e  differences 
between summer and winter numbers (at Rotorua and along Firth ot 
Thames) supports the hypothesis that the winter flock at Miranda is 
composed of Kotorua hreeclers." Black agrees in part bu t  is also of 
the opinion that some move north-eastward to the Bay of Plenty, where 
as long ago as September 1940, Sibson found small numbers a t  Matata 
lagoon and the estuaries o l  the Tarawera and Rangitaiki. This view 
is held by the writers, its considerable numbers of Black-bills have 
now been seen in newly ploughed fields on " Windermere " and neigh- 
tmuring farms at Edgecumbe. 

THE 1961-62 BREEDING SEASON 
During the 1961-62 breeding season the writers tried to assess 

the proportions and numbrrs o l  the two gulls in the various ' sub-  
colonies' of the Sulphur Point colony. Obser~at ions and counts were 
confined to the I,irds breeding on the silica spit and one or two closely 
adjacent islets. Hirtls on islets further out in the Ixty are not included 
in the counts ;mtl the writers cannot even hint at wfmt percentage of 
the total breeding population were on these islets. T h e  area covered 
by the census is that which will Form the proposed wildlife sanctuary. 

-. I h e  first visit was made on 4/10/61 and two aspects of the 
colony caused surprise. Firstly, the population was m u c l ~  greater, and 
secondly, breeding had begun appreciably earlier than available records 
indicated. At a comparable date in 1957 (i.e. 2 October) Merton found 
that Red-bills had just started to lay while the Black-hills were still 
nest-building. 011 4/10/61 a rough check showed that (a) over 350 
Retl-hill nests were occupied and ;il)out 300 of these contained eggs; 
(b) roughly 250 Black-bill nests were occupied ;ind 40+ had eggs. 

T h e  Colony - Descri@tion 
T h e  colonised area of Sulphur Point is the tip of a low-lying 

silica spit situated about 200 yards east of the Ward Baths. This  
protrudes southwards into the southernmost bay of Lake -Rotorua. 
T h e  spit is susceptible to flooding. Its shape and area vary according 
to the level of the lake. When the level is low the spit outline is 
similar to a spurred boot, there being three extensions at  the far end 
roughly the shape of toe, heel and  spur (see plan). When the level 
is high much of both the toe and heel are either submerged or  awash 
-and the spur is cut off to  form an islet. T h e  gulls nest on the three 
extensions. There are seven sub-colonies on the toe, seven on the 
heel and two on the spur. Another sub-colony (No. 6) is on  a n  islet 
a few feet north of the toe and sub-colony 18 is on an islet just west 
of the spur. T h e  spit is geo-thermal. There are several steam vents 
and three or  four hot to  boiling pools. 4 fairly large pool lies between 
sub-colonies 10, 11 and 12 (not shown m plan) .  This  claimed a 
considerable number of chicks. T h e  foot of the spit (i.e. toe, heel 
and spur) is about 400 feet long. 

Population Size ('Field Data) 
, T h e  total breeding population was counted twice; on ?I October 
1961 and again on  19 October 1961. These counts give a different 
picture of the colony (in terms of both size and con~position) , because 
proportionately more Red-bills were in  residence when the first census 
was made. They breed earlier. 
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T A H L E  1 - Number Occupied Nests: Sulphur l'oint Colony 

Uvre 1 5 October 1961 

Species I Red-hills ( lied-bills I Black-bills - 
Eggs 
- 

- 

- 

- 
9 

- 

3 

- 
1 

- 
1 

-\ 

Nests wi th  1 
Sub Col. 1 3 

2 3 

3 7  

Total Nests 

Per Cent. 
composition 

From Table 1 i t  can be seen that there were - 

1 .  n. 652 occupied nests on 5 October 1961. These included 39.5 
(60.6yOi Red-bills and 2.55 (39.475) Hlack-bills. 

11. Whereas 323 (81.870) of the Ked-bill nests present contained 
eggs. 

c. Only f l  (23.7%)) of the Black-ljill nests pre9ent containetl eggs. 
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2. a. 843 occupied nests on 19 October 1961. These included 385 
(45.7Yo) Red-bills and 458 (54.3%) Black-bills. 

b. Whereas the number of occupied Red-bill nests had decreased 
by 10 (2.5%). 

c. T h e  number of occupied Black-bill nests had increased by 
201 (78.2YQ) . 

d. 374 (97.1%) of the Red-bill nests occupied contained eggs or 
chicks. 

e. 428 (93.4%) of the Black-bill nests occupied contained eggs. 
T h e  nest composition data from these two counts is presented 

in Appendix 1. In addition, extra counts were made of selected sub- 
colonies to obtain fuller information (Appendix 2) . Sub-colonies 1, 
11  and 12 were used for Red-bills as there were very few Black-bills 
in these three breeding congregations and their nests were easily recognised. 
Sub-colony 16 gave fuller Black-billed data. I t  contained only one 
breeding pair of Red-bills. 

* Estimated population peaks based on  plotting above figures 

TABLE 2 - Counts of Selected Sub-colonies 

Black-bills (sub-colony 16) 

- 

Date 

Nests Occupied 

Date No. (A} CP /o 

46.1 

19/10 93.4 
26/10 98.7 

100.0 
2/11 96.0 
9/ 11 52 68.4 

141 I1 25.0 
21/11 10 13.1 

Red-bills (sub-colonies 1, 1 1, 12) 

Nests Occupied 

Nests with E/Ch. 

No. (4) 

Nests with E/Ch. 

% (B) 

17.8 

91.8 
98.6 

100.0 
94.5 
65.8 
23.3 
13.7 

No. P I  

13 

67 
7 2 
73 
69 
48 
17 
10 

No. (El) 

% (A) 

17.1 

88.2 
94.7 
96.0 
90.8 
63.2 
22.4 
13.1 

~~ -- 

% (A) 

*Estimated population peaks based on plotting above figures 
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Calculated Breeding Populntion (1961-62) 
By plotting a curve based on the counts (Table 2) of the 

selected sub-colonies it is possible to obtain the probable maximum 
number of pairs for these colonies, along with the approximate date 
when the peak number for each species was reached. If these data 
are equated with the total counts made on 19/10/61 an estimate of 
the colony size may be made. With Red-bills it is also possible, to 
arrive a t  the maximum number of nests used during the occupation 
peak by using the total count made on 5/10/61 together with the 
figures for sub-colonies I, 11 and 12. T h e  total obtained from using 
the 5/10/61 count agrees within 2.5% with the tally based on the 
19/10/61 figures. In  the case of the Black-bills there were not enough 
present for the 5/ I0 /6 l  count to be reliable. 

.Red-bills: O n  5/10/61 occupied nests = 3'35 (total colony count). 
On  the same date 97.5% o l  the total number of nests were 

occupied (derived from sub-cols. I ,  1 1  and 12 data) . 
7 .  I herefore maximum number nests occupied at peak = 395 x 100 

97.5 
= c.405 

On I9 October 1961 occupied nests = 385 (total colony count).  On  
the same date 92.5% of the total number ol nests were occupied 
(derived from sub-cols. 1, 1 1 and 12 data) . 
'Therefore maximunl number of nests occupied at peak = 385 x 100 - -- 

92.5 
= c.415 

On 19/10/61 374 nests contained clutches (total colony count).  
On  the same date 94.5% of the maximum number of clutches were 
present (sub-cols. 1,  11 and 12) . 
rherefore number of clutches at  peak = 374 x 100 

94.5 
= c.395 

Black-bills: On 19/10/61 occupied nests = 458 (total colony 
count).  

On  the same date 93.5% of the total number of nests were 
occupied (sub-col. 16) . 
'Therefore maximum number nest5 occupied at peak = 458 x 100 

93.5 
= c.490 

O n  19/10/6l 428 nests c o n t i n e d  clutches (total colony count).  
On  the same date 92.0% ot the maximum number 01 clutches were 
present (sub-col. 16) . 
'Theretore number ol clutches at ~ x x k  = 428 x 100 

T h e  peak nesting population is estimated at  c.900 pairs com- 
prising c.410 (45.5y0) Red-bills and c.490 (54.5%) Black-bills. On  
the data available the probable size and species composition of the 
18 sub-colonies is as iollows (Table 3 ) .  
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1 A B L E  3 - Probable Peak Number of Nesting Pairs 

Total  
-- 

94 
28 
28 
13 
14 
15 
7 7 

332 
5 1 

It is highly improbable that the peak breetli~ig p o p u l a t i o ~ ~  lor 
cach species would equal their total breeding population as this would 
imply that no clutches had been lost in the four-week period extending 
trom when the first clutch was laid to the time when the maxinlun~ 
number was reached. 

I n  sub-colony 16 the contents ol two nests were lost in the 
seven day period extending from 26/10/61 to 2/11/61. T h e  number 
of nests with clutches or chicks had decreased by three (from 72 to 
69) but two chicks from one nest were roaming freely. This  inform- 
ation permits a rough estimate of Black-billed clutch losses, e.g. 

2 clutches were lost in c.500 nesting clays (72 nests x 7 days) 
7 > Iota1 Black-billed nesting clays = No. nests x incubation period 

= 465 x 22 = c.10200 
Therefore 102 x 2 = c.40 clutches were lost. 

5 
lf tlic same rate of clutch loss is assumccl for Ked-bills it is found that 

87 x 2 = c.35 clutches werc lost. 
5 

'I'his ~ ~ ~ e t h o t l  suggests that only 8.0'2, 01' the total breeding nests 
lost their clutches. Considering the internal congestion of the colony 
and the inter-play of the two species along with its susceptibility to 
outside interference this loss is very low. T h e  actual loss would 
probably 116 c.o~~siderably higher but is masked by the re-laying of lost 
clutches. T h e  acceptancx of a11 8.0%, clutch loss for Ked-billed and 
Hlack-billed gulls pl;~ces the total breeding ~)opulat ior~ o f  the Sulphur 
Point colony ;it (:.!I35 pairs (430 Ked-bills ;i11(1 505 Black-l~ills) . 

I t  is not known when the gulls started gathering ;it Sulphur 
Point lor breeding. T h e  start of egg laying and build-up of nests 
has been determined in part by extrapolation of curves based on counts 
starting on October 5 and in part by the beginning of hatching and 
the subsequent increase in chick numbers. 

With both these methods of determining earliest laying dates 
it appears that the Red-bills started approximately 14 days before the 
Black-bills. T h e  Red-bill nesting peak was reached 16 days earlier; 
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i.e. o n  lO/IO/6l as against 26/lO/6l lor. I3l:tck-bills. (I t  is possiblc 
that tLrc carlicst Ketl~bill  clutcllcs werc lost, in whidl  case laying could 
have starred ;I clay or  two before the estimated clace.) Black records 
that Red-bills ;IS a ru le  breed from two to thrce weeks earlier. During 
the 1947-48 season population and nest counts ~na r l c  on Noventber 18 
i ~ n d  21 indicate thar the numb-r oI  nest5 with clutches increased a t  
about the smle  rate in 110th species. Th i s  suggests that  both started 
I~reecling on  about  the same date  wit!> possibly cllc Ke:l-bills leadins 
by 2 - '1 days (J.wr.c.) . 

l 'hc psolx~ble  nesting populii t io~i O C  the colony (i.e. Red-bills. 
Hlack-bills and  total) is given in Toble  4 2nd f ~ p v e  I. 

I:',gg-Lny i r ~ g  

lied-billcd Gulls: T h e  firbt egg was liiid around 15 Septenlber. 
the I;~st sonletilnc I~ztween !I  ;inti I4 November. ?'his gives :in egg- 
laying period in escess o l  55 tlays. .Most clutches were li~itl in late 
Septernlwr - early Octol,er: over '707;, of tlre ~ o t a l  I):ing produced 
In ;I two-week period ex tend i l~g  Irom Septelnber 2211:l t:i Oc to l~e r  (itl~. 
i\ nest iu s ~ ~ l ~ - t o l .  8 ccint;tinet! one  t e d h l u e  egg. 

l j / (~ ( . l~ - l ) r i kd  G ? ~ / l , ~ :  Egg-laying begat1 aI)r)ut Septe1111)er 28tl1-2!l1h. 
I t  1;tstetl ;tlmut 45 days; the last clutches Ix ing compl:ted . s o m c t i ~ n e  
1)etwet.n !I a t ~ t l  1.1 Noven11)er. Over 70'%, 01' the eggs were 1;ritl in the  
~wo-week ~)eriorl hetween 5 ;rntl !) Otrolwr. 

Oliver (195.5) gives two eggs in t l ~ c  Ketl-billet1 a11d t w o  or  three 
eggs in the Klack-hilled clutcli. K l x k  (1955) states two eggs is the 
11ornr;t1 clutc.11 for Ijntlr species ;rnd then gives the I'ollowing- clutches 
I'or the S ~ r l p l r ~ ~ r  Point Black-l~illetl popul;ition:_ One-egg clutches 100/;,. 
two-egg c.lutches 75Y4 ,  three-egg c~lutclies 15:+,. He cautions xgainst 
;~(.(:t-pting counts a t  1;~ce value because of the l:)ssec t11:it can occur 
through various causes. I n t r ; ~  ;~n t l  inter-specific competition is qui tc  
strong in the rnisecl Sulphur  I'oint polxtlatiot~,  C;oupletl with this 
intern;il bickering are tl!e rlisturt~ance.; caused by intruders, 1 ~ 1 t h  humnn 
i t 1 1  : I I ~ I I I I .  ' l 'he srtlrr effect is a mnsider ;~ble  Inss o l  eggs. 

An effort was m;it!e to determine the clutch hides dur ing the 
1i)iil season. Al l  nests in the colony were checked twice in October 
:111tl firre ;~dtli t ional egg counts were 111ade in colonies I ,  I I ;1w1 12 for 
Red-bills a n d  colony 16 for  Black-bills. C;orrections Ix\ietl on  these 
m u n t s  give the I'ollowing clntc.It sizes (l':~l,le 5) : 

No. Eggs 

1 
2 
3 
4 

Eggs per  100 Nest5 

Kerl-billed I X1.1rk-billed 

IS mnx. 
51 npp. 
34 mitt. 

I app.  

12 mau. 
40 ; ~ q p .  
47 mrn. 

1 app.  

Eggs per  100 nests = 
bIe:r~l duct-11 size - - 
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'l'hese percentages which give a nieari clutch size of 2.23 eggs 
for Ked-billed and 2.37 for Black-billed probably understate the true 
mean clutch sizes. They are based on the maximum counts of nests 
with three eggs and the minimum number of nests with one egg. 
Proportionately more pairs possibly have three eggs and fewer have 
one egg than the above figures indicate as a maximum count of three 
egg clutches will most likely be short of the mark because some clutches 
are still incomplete and others have lost an egg. T h e  percentages 
given for two-egg clutches are probably fairly accurate i f  it is accepted 
that eggs are lost a t  the same rate from all nests. 

About one per cent. of the nests contained four eggs o r  chicks. 
I t  is not known whether these represent the effort of the occupying 
female or whether the fourth egg or chick has rolled or wandered in 
from a ncighbouring nest. T h e  latter is more likely as fourth eggs 
always appeared well after the clutch of three had. been laid, and were 
not known to hatch. Moreover, if the fourth arrival was a chick, it 
was present several days before the three eggs present hatched. T h e  
exact incubation time is not known but is thought to 1~ 22 days t 1. 

Egg a n d  Chick Losses 
Several hundred chicks fledged. Direct counts of these were not 

possible because many of the early hatched birds had left the colony 
area at  a time when chicks of late breeders were still downy and con- 
fined to the nest. An estimate of the number ol Black-billed eggs 
and chicks lost during the season, and therefore of the number of 
chicks that reached flying age can be made from the following figures 
and observations. 

Eggs Lnid. I t  is estin~atetl that c.505 pairs o f  Black-bills bred 
and these produced an average clutch of 2.37 eggs. Therefore r.1197 
eggs were laid. 

Eggs Lost. About 804 of the clutches were lost completely. In 
the remaining nests (c. 92%) the average clutch was 2.33 eggs at  the 
breeding peak (i.e. on both 261 10161 and 211 1/61). T h e  meau clutch 
is taken as at least 2.37 eggs. Therefore about 2% (1.7%) of the 
eggs were lost from the successful nests. 

Number of eggs left = 1197 x 92 x 2.33 = c. 1082 (90.4%). 
100 x 2.37 

Chicks Hatched. About 1080 chicks hatched from the 1197 
eggs laid. This  gives a 10% recruitment mortality up  to the date of 
hatching. 

Chicks Lost. Checks made of dead chicks (Red-billed and Black- 
billed) in  the nests and around the colony indicate that proportionately 
more die during their first week of life than in subsequent weeks 
where the mortality rate is similar for all age groups (i.e. from 1 - 2 to 
4 - 5  weeks). 15-20% of all chicks hatched died in their first week 
(starved, smothered, driven from nests by disturbances, etc.). Chick 

losses during subsequent weeks up  to the time they are fully fledged, 
capable of flight and independent, are about half as heavy; i.e. 6 - 9%. 
As allowance must be made for dead chicks not noticed for various 
reasons (died under ledges, lost in fissures or hot pools, washed away 
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hy the lake, carried off by intruders, etc.) thc writers have taken a 12'j;, 
~ncrtality as a working estimate. IC roughly 12% of all chicks d i v e  at 
che beginning. of each weekly age interval (after the first, i.e. I - 7 days) 
die during it, and observations indicate that the young are flying at 
five weeks, the Black-billed chick losses would equal c. 560 birds (Table 6). 

TABLE G - Estimated Mortality of Black-billed Chicks 

Age IntervaI 
Days 

1-7 
8-13 

15-21 
22-28 
29-35 

Number Alive Per Cent. 
at Start I ~ o s t  

Number Number Alive 
Lost I a t E n d  

.4hout 520 chicks Hedged from ;I tot;tl ol' c.505 Black-billed 
nests. 'l'herelore productivity equalled one chick per hreetling pair. 
0 1  the c.1200 eggs laid 115 (9.5%) were lost during. incubation, and 
560 (47.0%) were lost as chicks 1)etweert the age of one ;tat1 35 days. 
520 Hedged youllg J'rron~ 1200 eggs gives ;I LfS.:i?, survjsal. Ketl-billed 
egg i111tl chick losses were similar. 

T h e  colony was ;~gairl visited t,)i one of' the writers (D.K.) 011 

!!Oj2/fi2 whert ttw Collowitrg c.ontlitions were I'out~cl:- 

All  the sub-colonies in this sec~ioii were deserted. Sub-colony 
six was joined to the spit as the lake level had dropped. Over 100 
birds were congregated along the lake-line to the east of sub-colony 
four. l'hese included 3 or 5 Black-billed and 90+ Red-billed adults 
as well as 5 - 6 fully fledged and flying young. l'ltere were also two 
unfledged Ked-billed chicks tended by a pair of :~dults. 

Heel Section (Sub-cois. 9-1.5) 
Sub-colonies 9, 10, 13, 1.1 and 15 deserted. About 30 Ked-bills 

were gathered on the shore line by sub-col. 9. They included 2 - 3 of 
the season's flying young. Twelve Ked-billed and one Black-billed 
adults, along with 4 - 5 Red-billed flying young were present on sub- 
col. 12. Around the margin of sub-colony 11 there were l O O +  Red- 
hilled adults and 1 0 -  15 fledged Red-billed chicks. A younger pair 
of Red-billed chicks were swimming with two adults. Another pair 
of chicks were on their own in the lake. 

Spur. Section (Szi b-cnls. 16-1 8) 
Sub-colonies 16 and 18 were deserted. Four eggs were present 

in sub-col. 16; three were in abandoned nests, the fourth lying free. 
Sub-col. I 8  was joined to the spit now that the lake level had dropped. 
Sub-col. 17 contained two single eggs in deserted nests. There were 
51 I~irds  present, one Black-hilled and 39 Ked-billed adults and eleven 
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Cully fledged Red-billed young. T w o  younger Kctl-l~illetl chicks were 
swimming with a pair ol' ;tcMts. 

By this date there were only c.325 bird5 in the colony. These 
included c.315 Red-bills (270 ;idults; 45 young) and fewer than 10 
adult Black-bills. 

THE 1962 - 63 BREEDING SEASON 
During 1962 excessive rain fell in the Kotorua district (about 

twice the mean annual) .  T h e  lake level rose by several feet and 
many low-lying areas around the lake margin including the colon); 
spit were inundated. Three visits were made to the colony. 

6110162: All the islands used for breeding (i.e. sub-cols. 6 and 
18 as well as those further off-shore which were not  included in the 
population counts made during the 1961-62 season) were submergetl. 
T h e  spit itsell was greatly reduced in area and several parts were 
inaccessible. 

T h e  ' t o e '  was cut off from the rest of the spit by a I)road 
channel of water while sntaller channels dissected it into two or three 
small islets. A small population of both Red-billet1 ;tnd Black-billed 
was present on these islets ancl some appeared to be nesting. 

I t  was estimated that about 707; of the ' heel ' was floodetl. 
Most of the area occupied by sub-cols. 9, 1 0 ,  1 1 ,  12 ;1t1t1 I S  was sub- 
merged and the birds were gathered on. a higher area just north of 
sub-col. 11. Whereas on this date in 1961 the ' heel ' poi~ulation com- 
prised about 120 pairs ol Red-bills (95+ with clutches) ancl 25 pairs 
of Black-bills (5+ with clutches) in 1962 there were c.50 Red-billed 
nests, one ol' which contained one egg, and a l'cw black-l)illed nests 
without clutches. 

T h e  ' s p u r '  like the ' t o e '  was cut Irom the spit I,y wa~er .  
Sub-colonies I f  and 18 were under water a n d  sub-col. 17 wits an islet. 
.4 small nlixetl population ( p r e d o n i i n a n t  Red-hilled) was settling in 
to nest on sub-rol. 17. 

T h e  next visit was made on 1511 1/62. During the intervening 
40 days the lake level had rise11 appreciably and partialIy flooded some 
of the occupied areas; but by I 3 / l l / f 2  the level had dropped to about 
that of f / l0 /62 .  There were a few nesting birds and young chicks 
on the islets Cornled by the highest parts of the ' toe ' and 'spur.' 
There were n o  chicks on the ' h e e l '  section (spit proper) and only 
13 nests with clutches (2 Red-billed, 11 Black-billed). At sub-col. 16 
Black-bills were settling i n  water 2 - 4 inches deep as if endeavouring 
to establish themselves on their old sites. 

T h e  final visit was made on 6/12/62. Heavy rain had fallen 
during the preceding three weeks and the lake level was higher than 
on 6/10/62 or 15/11/62. A few adults and a mere handful of chicks 
were present. Whereas the 1961-62 breeding season was undoubtedly 
the most successful in the history of this colony (for both Red-billed 
and Black-billed gulls) the 1962-63 season was probabIp the worst. 

THE 1963 - 64 RREEDING SEASON 
T h e  colony was visited by one of the wrlters (D.R.) on 31/1/61. 

By the popuIation and nest composition: - ratio of Red-bills t o  Black- 
bills present and the approximate number of nests with eggs and/or  
chick5 for both rpecies hreeding ~eemed to h ~ v e  atm-terl very m u ~ h  
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later t l ia t~  i t 1  the lO6 1-62 sc:~sot~. ' l ' l ~ e  tollowing position was found 
on  this date:  

,- l o ~ .  SLIII-colo~~ies 1 ,  2, 3, 5, 6, 7 ; ~ ~ i d  8 aba t~ t lo t~e t l  ;uid little 
evidence o l  nesting on  any of these with the exception of sub-colony 1 
where 2 - 3 deserted eggs were found. N o  chicks were seen a t  sub-col. 1 
but  these had probably Hedged. Several Kcd-bills were still present 
anlong a considerable number  of Black-bills breeding on sub-colony 4. 
Whereas most o l  the Red-billed nests were deserted the Black-billed 
nests ranged form new (as yet without clutches) t o  nests with chicks 
up to 10-  12 days old. As in 1961 - 62 the Ketl-bills of this colony were 
largely confined to the northern half and  thc Black-bills to the south 
end.  Wi th  the altered state of the spit  it is possible that  many of 
t l ~ c  birds which bred o n  sull-cols. 2, 3, 5, 6. 7 and 8 in 1961 Eused 
with the sub-col. 1 birds in I!)63. 

'Heel.' 'l 'hc 1!)62 flooding ;tlterctl the s l ~ a p e  and size of the 
I~ccl.  I t  is smaller antl niuch o l  the loose surlace material (sarlcl, etc.) 
has been w;tshecl away. Also, while some earlier vents and  hot  pools 
hitvc dried u p  and been replaced by new fissures others have changed 
In shape and position. These  changes liavc affected the positions ol' 
t l ~ c  sub-colonies. Sub-colonies 9, 10 antl 13 were fused into one larger 
colony of c.45 Black-billed ;tnc one or  two Ked-billecl nests. Sub-col. 11 
contained only Ked-bills (as in 1961-62). These  hitd passed the breeding 
peak. Sub-col. 12 contained several Red-billed nests (mostly deserted) 
a n d  four Black-billed nests. 

' S ~ Z L Y . '  Sub-colony 1 6  contai~iccl 65-67 Black-billed nests. T h e  
one Ketl-billed nest present in tlie 1959-60 and  1961-62 breeding seasons 
was no t  seen, possibly because of the lateness of tlie visit. A few 
nests were new and  without clutches, others contained one, two o r  
three eggs. Some eggs were pipping. About  one third of the nests 
contained chicks. T h e  biggest Black-billed chicks were less than 10-12 
days old. Sub-colony 17 contained many nesting pairs, but  appreciably 
more  Black-bills than Ketl-bills, 21s Inany o l  tlic latter had finished 
breeding and  their chicks were roiuming free. About 60 - 7Oc%, of the 
Black-billed nests had eggs antl 30-407; had chicks. A few were new 
ant1 empty. Su lxo lony  18 rtlso cont;tinetl Black-billed nests a t  ;dl stages 
; ~ t ~ t l  sontc Kctl-billed chicks csti~l~ittctl  to Ix u p  t o  six weeks oltl. 

0 1 1  Sl / l / t i 4  it was csti~n;~tctl  th;tt the I~iggest Red-hilled c11ic.k~ 
were ;tl)out six weeks oltl ;tnd the biggest Black-billed chicks about  
12 days oltl. 'l'his places the start of egg laying for Red-bills somewhere 
l ~ e t w e c t ~  t l ~ c  25 - 30 Novcmlxr  (!) - I0 weeks litter t h i ~ ~ ~  in 1961) ; and 
I'nr Hl;ic.k-l,ills s o n ~ e w l ~ e r e  ;troutttl 25 Ilecetnber (1 1-12 weeks later than 
I I )  . Klitck-billet1 11est cou~position figures (tiumber eggs/number 
chicks) for 3 l / 1/64 are ;tlso c o ~ i ~ l ~ a r a b l e  with those obti~inetl  1 I - 12 
\veeks wrl ier  i t 1  I ! b l  (i.c. 2 k ! ) , / I  1/61] . 

Recoveries of I x ~ ~ ~ t l e t l  birds c:;tn give definite e v i d e ~ ~ c c  on  ;I 

species' n~or ta l i ty  itntl longevity, breeding age, migration routes and  
tlispersitl patterns and can indicate whether the young re turn  to the 
sanle colony o r  area within ;I colony when they rcitch breeding age. 
O n e  o f  the more  interesting questions concerning the Black-billed 
component of the Sulphur  Point  colony is where they winter - i.e. 



whether the hliranda (Firth of Thamcs) winter population is in fact 
composed of Kotorua breeders. During the 1951 - 52 breeding season 
rurbot t  antl Illack banded c. 30 chicks in the hope that light would 

I x  thrown on this question. I t  was a small sample and to the writers' 
knowledge no significant information has come from their effort. Black 
poir!ts out the difhculties of trying to band in this congested nlixetl 
colony. 

I h r i n g  the 1961 - 62 season onc of the writers (D.K.) banded 
184 chicks (1 12 Kett-bills; 72 Black-bills) . T h e  details of this banding 
are given I~elow as, ;~lthough the same was small, it may at  least bc 
adequate to suggest whether the young return to the same colony or 
sub-colonies to I)reetl. T h e  Ketl-billed (:hicks were banded when I~etweeri 
7 - 12 clays ol:l antl the H1ac:k-billed when 7 - 14 days old. Hand numbers 
used: 13701 - 13812 on Kcd-bills; 13/22!) - 14300 on Black-bills - dis- 
tributcd t11us:- 

Sul,. Col. K a ~ d  Numbers Used No. Handed 

1 4 
7 

1 6  
06-09 63 

1 
3 
8 

34 
7 

3 1 

I n  the course of banding the operator noticed that the Black- 
hilled chicks have pinkish-brown legs and bills while the Ked-billed 
chicks have grey-black legs. 

T e n  of the banded Red-1)illetl and one of the bancled Black-billed 
chicks were found dead later in the season. It is not considered that 
handling while fitting the I)ancls in any way t:ontributetl to their cleaths. 

'l 'hc writers wish to thank Mrs. C;.  Mees Eor assisting with thc 
wunts;  Dr. K. A. k'alla and Messrs. H. 11. Hell and L. Gurr lor in- 
formation o n  the species ol gulls discussed and Mr. F. C. Kinsky for 
making available his notes on the colony and for kindly reatling the text. 
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' I ' l ~ c  Sulphur I'oint colony was visited on  231 l l /(A ;mcl sonic 
rl~arkctl ch;tnges wcrc observed in the breecling xrcas. O ~ I  the l 'oc ,  
sub-colonies 5, 6, 7 ant1 8 were more populated than in the I!hl-62 
season; both sub-cols. 5 m t l  8 contained c.20 nests. 

All the sub-cols. on  the Heel  (i.e. 9, 10, 11, 12, 13, 14, 15) 
,IS well 21s sub-col. 17 were deserted and a new area on  the western 
shore of the spit, situated just north of sub-col. 16, had been colonized 
Ily an  estimated 1000f birds. Many o l  tllesc birds presumably c:;imc 
l'ron~ the iibovc mentioned colonies as the s;~ntl  and loose soil covcri~~:; 
L I I C  11ecI ; I I I ~  sub-col. I7 W;IS washed away tlurir~g tlic I!J(i2-(if Ilootls 
; I I I C I  the cxposetl irrcguli~r,  s h i ~ r p  untlcrlying rock ~na t l c  their old sites 
u ~ ~ s u i t ; ~ l ~ l c  for ~ ~ c s t i n g .  Sub-colony 16 was not yet occupied. 

'The brcctling of Kctl-billed Gulls was ;it a11 stages - l'ro111 lully 
llctlgetl chicks ( s u l ~ o l .  1) t o  newly formed ncsts. Several bircIs, b;~ncIccl 
:IS chicks in Nov. 1961, were sitting on nests containing eggs. - .  

'T'lic Hlack-billed Gulls wcre just starting to I~reetl  as only h c v c ~ ~  
~ ~ c s t s  wcre present (i.e. two ncsts in sub-col. 8, two nests in sul,-col. 18, 
two ncsts on  ;I smi~l l  rock between sub-cols. I6 and  18, ant1 onc nest 
Itcar the inner margin o l  the large new colony).  

T w o  Black-lx~cked Gul l  nests were seen, each containing three 
cggs and ;~ttencled by a solitary adult, ,just nor th  o l  the hot  pool 
shown on the map. T h e  writers have no t  previously known nor seen 
any Hhck-backed Gulls nesting in this colony before. 

SHORT NOTE 
AKC'I'LC X'EKN O N  FOXTON BEACH 

'!'he ~ ) l u n ~ a g e  ol' crowI1, Ilape a11d I'orcl~c;~tl to t l ~ c  I ~ i l l  w x  1)lac.k: 
tllc 1,ill red witli t l ~ c  tlisti11 o ~ ~ c - t l ~ i r d  I~l;~c:kish; the l c e ~  rctl. 0 1 1  t l ~ c  
i1111er W C I )  OI tile outer  p r in~ i~ r i e s  I I C X ~  t l ~ e  shaI't there w;~s  ;I ~ ~ i ~ r r o w  
strip ol' Srcy. 7'hc tern was evidently a n  adult. l ' hc re  was I I O  i ~ ~ d i c ; ~ t . i o ~ ~  
o l  post-brcctliug ~ n ~ o u l t  in the p l u ~ n ~ ; ~ g e  ol' the head, I ~ u t  tlic I)l;~ckcr~irtg 
o l  the bill suggests that the processes 01 assuming wi~ l t c r  ;Ippc;lr;lllcc 
11;ttl bcgur~.  

h4c;1suretnet1ts taken the following t h y  were:- 
C:uln~eri 30.4 mnl.; W i n g  273; Tarsus 16.2; ' l ' ;~il  I(i4; 'l 'oe ; t ~ ~ t l  

c1:1\v 2.1.6. 
M. ,I .  IMBEl< 


