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BREEDING OF THE NORTH ISLAND FANTAIL 
B y  A .  B L A C K B U R N  

(Thzs  paper runs given ns a P ~ e ~ i d e n t i a l  Addresc at the  
Annun l  General i\/leeting of the  Soczety in May,  1965) 

SUMMARY 

T h e  nesting o l  two pairs of N.I. Fantails, Klripidurti fuliginoso 
plncnbilis, in isolated territories throughout two seasons is recorded in 
detail. Nest construction, clutch size, incubation and nestling periods, 
hatching, fledging, and survival successes are discus$ed, as are the division 
of l ;~bour  Ixtween the sexes, the effect of isolation on fertility, and of 
we:~tl~er conditions on nesting. T h e  details from 68 cards in the 
Scciety's Nest Records Scheme are summarisxl and commented upon. 

I N T R O D U C T I O N  

In the spring and summer of the years 1959 and I!)fi4 I w:~s 
.ible to follow closely the nesting of two pairs of Fantails, ancl so 
make a number of otxervations on their brceding behaviour which d o  
not appear to be recorded in the literature on the species. T w o  rather 
isslated study areas were used, both adjacent to my home, so that 
c:lxerv;itions were possible at any hour of the day. I ' h c a r e : ~ s  were 
isolated i r l  the sense that in one of them at n o  time during the breeding 
season was a strange Fantail observctl to enter the area, o r  appear on 
h e  periphery, and seldom did this occur in the other. Th i s  isolation 
p m i l ~ l y  resulted in ;I low hatching success which is referred to later 
in this 1~111er. 

i n  any study of this nature, it is necessary to be able to dis- 
iinguish between the sexes, not always easy in the case o l  the Fantail. 
Fortunately for me, although not so for the bird, the female in one 
;tre;t, both in 1959 and in 1964, was troubled with lice, so that preening, 
scratching and ruffling was throughout each season a full spare time 
activity; ancl thus she was easily distinguished. Quite often 1 have 
found the nests of various species to be heavily infested with lice during 
; ~ n d  at the end of the nestling period; but  an examination of the nests 
of these two females disclosed a quite heavy infestation shortly after 
I~rooding began. However, lice apparently do  not inhibit breeding 
success, lor  it will be seen later that one of these birds had 15 fledged 
young during the season. As the season advances, sexual differences 
become noticeable, particularly in the wearing of the tail feathers. 
Subsequent to the first nest, the female appears to d o  all the brooding-, 
:so that the tips of her  tail feathers become much more 'worn than 
those of the male, even to the loss, in two observed cases, of all or 
part  of one of the central dark feathers. 

13ut there is a reasonable division of labour bztween the sexes. 
Oliver (1955) states " both sexes build and  both incubate," but  it 
will be seen from my observations that this applies mainly to  the first 
nest of the season. T h e  female does most or all of the building of 
subsequent nests, and the brooding of the eggs, while the male is 
cccupicd in f e d i n g  thc fledged young. 
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Nests were extraordinarily easy to find in the two study areas, 
but not in the Buller (1888) tradition. T h e  activity of one or both 
birds soon disclosed the location of the first nest of the season; and 
on the day after the fledging of each clutch, a minute or so of watching 
usually revealed the beginning of a new nest. Fig. 1 shows the locations 
of the several nests, and indicates that the birds mostly favoured a 
limited portion of their territories for nesting. 

1 must stress the fact that my observations and conclusions relate 
to the breeding histories of but two pairs of birds over two seasons. Tn 
consequence, further study may possibly show that some aspects of their 
behaviour may he atypical of the species. 

S C O R E  R O A D  

0 P E  N 

P A R K  L A N  3 

Fig. 1 - Sketch Plan of Territories 
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Description of Territories. What is designated as No. 1 Territory 
consists in part of an area of mixed native plantation 38 x 24 yds.. 
bounded on the north by a tidal river, on the east by my house, antl the 
other sides enclosed with a manuka breakwind. Fig. 1 shows that the 
territory extended to the west into some scattered native trees, to the 
south into silver birches lining a park roadway, and to the east to a 
very large myrtle tree on a neighbouring property. h-o. 2 Territory 
comprised an area of rather open mixed native plantation 124 x 34 yds. 
Both plantations are 40 years old. 

Sequence of Nesiing.  T h e  following tables 1 to 4 set out the 
details of breeding by cath pair in both territories for 1959 antl 1964. 

TABLE 1 No. 1 Territory 1939 
-- 

1 1st nest I 2nd nest 

Building started .... 
Building completed 1 7/8/59 11 /10/59 
First egg laid .. 22/8/59 14/10/59 
Number in  clutch 1 3 3 
Brooding begnn .... [ 25/8/59 16/10/59 

(a. m .) (am.) 
Younghatcl~edkNo. 

Young fIedged & No. 23 19/59 3 l 4 j i  1/& 3 
Y O  surviving 1 1 

after 1 weck 3 

3rd nest I 4th nest I 5th nest 

n o  observ- 
ations but 
3 newly 
liedged 
with parent 
on 21/3/60 

Bad weather from 18/8/59 to 21 18/59 affected the first nest, 
which was temporarily deserted for this period. Heavy continuous rain 
from 2/10/59 to 9/10/59 also delayed completion of the second nest, 
bu t  similar conditions on 14/10/5Y and 15/10/59 did not affect laying. 
T h e  general effect of weather on nesting is discussed later. 

TABLE 2 - No. 2 Territory 1959 

Building stxtecl .... 

Building compIeted ...- 
First egg laid 
Number in clutch .... 

Krouding I q a n  ...- 

Young hatched 8: No. 

Young fledged X: No. 
Young surviving after 

1 week .... .... 

1st nest 

Nest 
destroyed 

after 
completion 

2nd nest I 3rd nest 4th nest 

2; 12/59 
5/12/59 

8/12/59 

7/1/60 3 
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'l 'he building of the fourth nest was interesting in that on 
30/11/59, the date of fledging of the single young, the female was 
observed to bs completing the rim of another nest, in  the same mahoe 
iree as the third nest. Such behaviour may, or may not, be unusual 
in the Fantail, and has been recorded in other small passerines. Berger 
(1961) mentions that the Cedar Waxwing of America may lay the first 
egg in a second nest the day before the young leave the first nest. 
I n  the above table, the single young in the third nest Hedged in 13 days. 

TABLE 3 - No. 1 Territory 1964 

Bui1:ling started -... 

Building completed .... 
First egg laid .... 
Number in clutch .... 
Brcoding began ...- 

Young hatched & No. 

Young fledged & No. 

Young surviving after 
1 week -... ..-- 

- 
1st nest 2nd nest 

28/10/64 
3/11/64 
4/11/64 

4 
7/11/64 

3rd nest I 

'I'he male deserted the territory at 8 a.m. on 4/1/65, although 
three days earlier he was observed displaying vigorously to the female, 
which was unresponsive. T h e  reasons for his desertion, and for the 
13w hatching success in the second and third nests are discussed under 
.. Hatching success." 

TABLE 4 - No. 2 Territory 1964 

I 1st nest I 2nd nest 

Building started .--. 
Building completed 
First egg; laid .... 

Number in clutch 
Brooding began .--. 
Ycunghatched &No. 
Young fledged & No. 
Young surviving 

after 1 week 

Eggs 
destroyed 

in a.m. 
29/9/64 

3rd nest I 4th nest 1 5th nest 

12/12/64 
16/12/64 
16/12/64 

Eggs 
destroyed 
in p.m. 

18/12/64 
? mynas 

19/12/64 
23/12/64 
27/12/64 

Eggs 
destroyed 
in p.m. 

30/12/64 
? mynas 

With the fifth nest of this pair, the reproductive urge was 
probably weakening. On 25/12/64, 1 found the hen on the nest at 
7 a.m., and she vacated it at 8.30 a.m. without producing an egg. At 
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6 a.m. next day she was again on the nest, and was still there a t  
10 a.m. without laying. Again a t  3 p.m. I found he r  o n  the nest, 
and  she apparently laic1 the first egg in the late afternoon, for a t  
6 a.m. on o'n 27/12/64 the nest contained one egg. Subsequent to 
predation o l  this nest, the hen deserted the territory, and  was not 
seen after 5 a.m. on 31/12/64, when I observed both birds Aying 
frequently to the nest and inspecting the damaged eggs. T h e  male 
remained on the territory, ancl on 2/1/65 was observed still feeding 
the single surviving young bird which fledged from the third nest on 
12/12/64. 

Ne.st C o ~ a s t m c t i o t ~ .  T h e  appearance of the nest is delightfully 
described by Huller (1888), who mentions a few of the infinite variety 
of materials used in  construction. I examined the series of nests in 
'l'ables 2 and  3, to find that for each series the materials used were 
j~recisely the same, except that the first nest in Tab le  3 contained three 
~ i n y  feathers from the bird itself, and a small wad of cat's fur, presum- 
ably from the only feline predator, which unwisely entered the area 
early in the nesting season. So having examined onc nest of ;I 

particular pair, another nest ol  the same pair could be positively 
~dentifiecl as belonging to them. This  allplied even to the two o r  
~ h r e e  inch-long c h ~ p s  of decayed wood incorporated in  the tails of 
one  series. Hut a particular pair may, o r  may not, commence their 
nest by building a tail. For instance, in Tab le  3 the first two nests, 
built  in rather open situations, had distinctive tails, whereas the third, 
in an enclosed position, completely lacked a tail. T o  list the materials 
~ ~ s e t l  in different parts of the nests by the same and  different pairs, to 
show u p  similarities ancl differences, would extend this paper beyond 
re;rsonable length, a n d  may provide the basis for ;I later paper. 

Construction begins with the  plastering of wisps of dried grass, 
fibre, etc., to the three twigs forming the branches of the fork selected. 
'This is effected mainly with cobweb, well wiped on with the bill; 
but in the case of the first nest in Table  3, following heavy rain, the 
hen I~ircl was observecl to supplement the cobweb with innumerable 
minute particles of sodden, decayed wood. Subsequent examination 
proved the effectiveness of this plaster. T h e  tail is then made by 
joining the three lots of fibre, etc., together with cobweb, and  extending 
the tail thus formed by joining o n  more fibre, bark, small chips of 
clecayecl wood, etc. T h e  base of the nest, about 1 inch in  diameter 
and  4 inch thick, is then woven into the material already cemented to 
the three branchlets. Next come the walls, about fr inch thick, built 
tip from the base, the bird a t  this stage working as much from inside 
the growing nest as from the outside. Much time antl care is given 
io binding the rim with cobweb; and a suitable lining, frequently of 
root fibrt', o r  treefcrn hairs, completes the structure. T h e  shortest 
period occupied in  construction of the nests under  observation was 
;rpproxinlatcly 48 hours. 

Height of Nest. T h e  height of nests in the study areas varied 
bstween 5 antl 23 It., the latter height making observation an  arduous 
business. An examination of 68 records in the Nest Records Scheme 
shows a minimum height of 2 ft. fi ins. and  a maxinlum of 25 ft., except 
for one record of 50 ft., which is treated with some reserve. T h e  
following summarises the information on the c;rrcIs: 
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No. 76 
U p  to 5 ft. . .  I3  19 

6 to 9 ft. . .  23 34 

10 to 19 ft. . .  25 37 
20 St. and over .... 7 10 

- - 
6 8 100 

Records of First Eggs. T h e  graph in Fig. 2 summarises the 
information gathered from the Nest Record cards. T h e  two August 
~ecords, and the single January record, are my own. I t  may be that 
most observers do not expect to find, and so d o  not look for, nests as 
early as August, whereas in a favourable season there is little doubt 
that a large proportion of the species is then nesting. Except in con- 
fined study areas such as mine, nests become progressively harder to 
find as the season advances, because (a) fledged young remain more 
or less on the territory of the parents for some weeks, usually accom- 
panied by the male, and so confuse the issue, and (b) building by the 
hen is speeded up, and so this favourable opportunity for finding the 
nest is probably missed. 

There are insufficient nest record cards (38) to give a true 
picture of the sequence of nesting. 

Clutch Size. Oliver (1955) states the clutch as 3, which is not 
correct. Fifty-one records of clutch size reveal the following: 

No. % 
%egg clutches . .  31 6 1 
4-egg clutches . .  20 39 
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A further dissection of these records to show when the 4-egg 
clutches occur reveals: 

U p  to 31st October 6 4-egg clutches 20 

24 3-egg clutches 80 
-- 

100 
Average clutch 3.2 

After 31st October 14 4-egg clutches 74 
5 3-egg clutches 26 

- 

100 
Average clutch 3.7 

It is highly probable that the 6 4-egg clutches up to 31st October 
all relate to second nestings, 21s none were recorded prior to 16th 
September. Late nesting records are so sparse that L do not think 
the true clutch pattern is revealed for third and subsequent nestings. 
T h e  3 - 4 - 3 pattern clearly emerges in Tables 1 to  4, and it is perhaps 
significant that where there were more than three nestings, the pattern 
is 3 - 3 - 4 - 3. Lack (1954) says " In treble-lxootled species, the second 
I)rood is larger than the first or third. Day length has perhaps some 
inHuence, for with a longer working day, the parents can collect more 
food, hence they can raise ;I rather larger brood." T h e  probable 
selective advantage to the Fantail in laying 4-egg clutches is discussed 
under " Fledging success." 

Inc~rbatiov Period. As stated by Cunningham (1954), there is 
an aln~ost complete absence in the literature of data relating to the 
incubation period. Oliver (1955) states that this period was recently 
determined by ,I. M. Cunninghani as almost exactly 15 days; but 
Cunningham says " .  . . if it is assumed that eggs were in fact laid 
before 8 a.m., ;md that hatching took place about the same time, the 
period was almost exactly 15 days." Skutch (1952) found that many 
song-birds such as finches, wrens, tanagers, wood-warblers and humming- 
birds lay around sunrise; and Weidmann (1964) states the time interval 
between the laying of successive eggs is 20 to 24 hours for most but 
not all passerines. Many more careful observations are required to 
establish a definite time and pattern of laying; and such observations 
are difficult, for one is loth to disturb even so accomnioclating a bird 
as the Fantail when it is likely to be performing this important 
function. I have 10 clear records of a bird being on the nest at 10 a.m. 
after having laid that morning; and the hen will quite usually be 
found still on the nest in the afternoon subsequent to laying in the 
morning. On the other hand, 1 have two records of eggs being laid 
after 9 a.m., and three clear records of laying in the afternoon. I have 
also several observations of hatching occurring in the afternoon. 

I n  stating the period of 15 days, Cunningham (1954) gives a 
tolerance of up  to 19 hrs., and in this I am inclined to agree, in the 
light of the following table: 

I n  these examples it is fairly assumed that the laying of the last 
egg took place a t  7 a.m. or G a.m. according to season, and that 
brooding began at  that time. 
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'Table 1 

2nd nest 
16,/10,/39 

Reference .. 

Hrooding began .... 

Hatching occurred 

Brooding period .... 
3 p.m. 
14 d a y  
8 hrs. 

Table 1 

1st nest 
25 j 8 / 3  

a.m. 
8/9/59 
11.". 

14 days 
8 hrs. 

I cannot say with certainty that the male takes no part whatever 
in the incubation of eggs subsequent to the first clutch, but the evidence 
points that way. Changing over at the nest is a frequent and obvious 
occurrence with first nests, and with the second if there are no surviving 
fledged young lrom the first, such as with the second nests in Tables 
'2 and 4. But on  no occasion did 1 record a change over when there 
were fledged young in the territory. 

Hatching Success. Sonic 53 nest record cards give sufficient detail 
to allow a fairly accurate assessment of hatching success: 

Of 19 4-egg clutches (76 eggs) 58 11;1tchetl, or 76 per cent. 
Of 34 3-egg cIutches (102 eggs) 80 hatct~etl, or 78.5 per cent. 

These figures give :In overall percentage or 77.25. 

T h e  low fertility 01' the Ixtir on No. 1 Territory i l l  l!)T,-l (see 
Table3) led me to seek ;I cause lor their lack of hatching success. 
I have already mentionec! the i5olation aE this study area from other 
Fantails. T h e  Fraser Darling (1938) effect would have provided onc 
answer to the problem, for he believed that sociality, expressed in 
display and song, has survival value, ant1 h ; ~ l  this to say concerning 
territory: " O n e  o l  the important functions of territory in breeding 
birds is the provision o l  periphery " i.c. the border along whiclr thc 
bird is in relation with a neighbour. And I quote Fisher (1953) at 
some length on this subject: " T h e  effect of the holding of territory 
by common passerines is to create ' neighbourhoods ' of individuals which 
are the masters of their own definite and limited property, but which 
are bound firmly, and socially, to their next door neighbours bp what 
in human terms would be described as a clear enemy or rival friend 
situation. but which in bird terrns should be more safely described as 
mutual stimulation.'' But Dr. Jolm Gibb (joew. comni.) considers that 
this lack of fertility may have been due to some unsuspected deficiency 
in the territory, or perhaps to  the age of the birds (if they were Imth 
young, born late in  the previous season), or even to chance. 

T h e  male of this particular pair was observed on occasions to 
display t o  the female under circumstances when copulation could have 
been expected as a climax . Hut the female appeared to nie unresponsive, 
either because of some lack in the male's display, or perhaps, to 
anthropomorphose the situation. because she " took him for granted." 
The  end result was that the n ~ a l e  completely deserted the territory 
2 days 7 hrs. before the single nestling of the third nest fledged; and 
thus dashed my hopes of a fourth nest in the study area. 

Table 2 - 
2nd nest 
22/9/59 

a.m. 
6/10/59 
4 p.m. 
14 days 
10 hrs. 

Table 3 

1st nest 
28/9/64 

a.m. 
13/10/64 

7 a.m. 
I 5  days 

Table 3 

3rd nest 
10j12j64 

a.m. 
24/12i64 

2 p.m. 
14 days 
9 hrs. 
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Arestling, or Fledging Pe~ ior l .  Oliver (1!)55) gives the Iletlging 
period, on  the ;rutliority o l  Wilkinson (1952),  ;IS 15 clays, and Cunning-  
ham (1954) recortletl it from his obscrvi~tion its 14 (lays. It is ol' 
interest to note that Serventy and U'hittell (1962) give the hatching 
'1nc1 fledging periods of the Australian race of K h i j ~ i d ~ r ~ c r  fuligino,scr 
each as 13 clays. I have lountl thc I,-riot1 to Iluctui~tc from ;~lniost 
exactly 14 days to almost exactly 15, even with successive clutches 
of the same parents. But this period only applies to ;I full clutcli. 
I'here were three cases o l  single Hetlglings in my study areas, a n d  the 
periods in the nest were If  days (table 2) , 1 1  days 17 lirs., and  13 
:lays (table 3 ) .  These  young appeared extremely immature when 
tirst ou t  oE the nest, but  all survived for a t  least several weeks after 
fledging, and  finally left the areas. T h e r e  may be two contributing 
causes to the early fledging of single nestlings: (a) T h e  food supply 
develops them more quickly; or  (b) T h e  lack o l  conr lx~nionsl~ip  causes 
premature tlelxirture from thc nest. 

T h e  I'aecal sac ceases to be produced just Ixl'orc fledging, so 
that typically two o r  three frcsh droppings will be lountl in a nest 
l'rorn which tllc young have just flown. 

1:or three or  lour  d;~ys alter Ilcclging, the young remain nlostly 
in ;I tight group, which then tends to break up, but  reforms a t  times, 
p;~rticul;~rly tow;~r(ls evening, lor two or  three tlitys longer. 

Flet1,qittg Sircce,s.s. It is interesting to note th;rt the ~ ~ e s t  record 
c.;~rtls provide evitlenc:e that the percentage ol' Hedging success l 'ro~n 
+egg c.lutc:l~es is ;111nost itlet~ricxl with t l ~ ; ~ t  l'ronl 3-egg clutches. 

01' 13 +egg :.tlutcl~es (52cgg.s)  47 h;~tclletl  nil 47 Heclged. 
I ' c rce~~tage 01' lletlgetl to Il:~tcllt:tl . .  7!) 
I't:rc.et~tage ol' l!etlgetl t o  eggs . .  7 l 

01' 21 3-egg c.lutclles (63 eggs) 60 Ilatcl~ctl xncl 47 Iletlgetl. 
I'ercentage ol' Hetlgetl to Il;~tchetl .... 78 
Percentage ol' Hetlgetl to eggs . .  75 

'l 'he nestling mortality in 4-egg clutches is therefore 21 per cent.. 
;mtl 22 per cent. in %egg clutches. l ' hus ,  whilst tlie percentage of 
lletlgecl to eggs is r a t l ~ e r  higher in the %egg clutches, tlie clifierence is 
so slight tli:~t there would appe;w to 11: ;I definite selective aclvantage to 
the species in the production of 4-egg clutches in tlie second nesting. 
But as Dr. G ibb  (pers .  comm.) points out ,  this advantage is not  to be  
niei~surctl solely by the nutnber o l  young Heclged, their sulxequent 
surviv;d being just as important.  

S I I W ~ I I N I  crfler Fledging.  Young surviving for more than one 
week after Hedging should have a reasonable chance o l  reachi~lg  

maturity. Records of  such survival are almost impossible to make 
~ ~ n d e r  normal conditions, so the record cards contain none. However, 
n o  difficulties were experienced in my study areas, the Hedged young 
remaining on territory l'or some weeks as ;I rule, ant1 normally being 
I'etl I)y tlie nlale. T h c  records ol  survival I'ron~ l ' a l h s  1 to 4 are as 
follows: 

12 dutches  (43  eggs) from which 30 Ilcdged, and  26 survived 
to tlie stage of independence. 
Percentage ol' survival to fledged birds . .  87 
Percentage of survival to eggs . .  . .  . .  60 
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Thus 4 pairs of birds had 26 surviving young in the two 
nesting seasons, averaging 3.2 young per pair per season. If the species 
is maintaining its population at a fairly constant level, as it appears 
to be, this result would indicate that the average life span of a Fantail 
is extremely shorl; but it would be reasonable to assume that survival 
of young in the rather protected study areas was considerably above 
the average for the species. Added to this, as stated by Dr. Gibb 
(pers. cornm.), judging from other birds, there is likely to be specially 

heavy mortality immediately after the young become independent. 

Rflect of TVeathcr Condztzons on Nestzng. T h e  early nesting of 
the two pairs in August, 1959, compared with the late nesting in 
September, 1964, naturally leads one to seek a cause of the variation 
of more than 4 weeks. Rowan (1925) was the first to discover that 
mcreasing daylight leads to the development of a bird's gonads. All 
things being equal, one would expect sexual activity and nesting to 
begin at about the same time each season. T h e  only variable factor 
would appear to be thc weather, with its consequent effect upon food 
supply. T h e  year 1959 was remembered as having a wet winter and 
early spring, while in 1964 the winter and spring were exceptionally 
dry, later developing into drought conditions. So meteorological records 
were examined, and the fnllowing information extracted: 

TABLE 6 - Meteorological Data, 1959 and 1964 

Sept. 

14 

I85 

2.35 

1 ]une July Aug. Sept. 1 Tune July Aug. 

T h e  heavy rainfall of July and August, 1959, was possibly the 
main factor leading to the early nesting that year, or it may have been 
that the rain combined with many hours of sunshine led to a sub- 
stantial increase in the food supply. Conversely, the lack of rain in 
Tuly and August, 1964, may have delayed nesting by decreasing the 
food supply. In this connection, Serventy and Whittell (1962) are 
quoted at some length: " Light is by n o  means the only probable 
activator and among land and fresh water birds other external factors 
are capable of stimulating the pituitary; among those which have been 
suggested are temperature, humidity, rainfall and water levels, and food 
supply. I t  is difficult to isolate the effective factor out of a number 
which might be acting simultaneously." Referring to rain in particular 
as a factor, they say, " I t  might be the sight of drenching rain itself . . . 
acting through the eye as the receptor organ. . . . T h e  process is quite 
involuntary and outside the control of the will of the individual." 
Our  Fantail is the Australian Grey Fantail represented here by a 
distinct sub-species, which Fleming (1962) suggests has developed within 
n o  more than 20,000 years. I n  Australia, rainfall is recognised as a 
major factor in the breeding of very many species, and our Fantail 

Days with rain .... 

Hours of sunshine 

Rainfall .... .. 

I I I 
14 1 15 ( 18 ( 11 

I46 / 158 1 160 / I65 

1.01 / 6.22 / 6.31 / 2.34 
I I I 

- -  I I 
23 1 16 1 17 

97 / 128 8/ 175 

7 0 5  / 0.86 / 1.58 
I I 
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could possibly retain an  ancestral response to factors other than increas- 
ing hours of daylight in the control of its breeding season. 1 put  these 
suggestions forward more with the idea of provoking thought on this 
interesting subject, rather than providing the probable cause of the 
early or late beginning of the nesting season. 

It  woulcl appear that 1 nests, cxclutling rencsting, are quite a 
normal number for the Fantail in a season, with a minimunl of 3, 
and under most lavourable circumstances, 5 .  Both sexes share in thc 
construction of the first nest and in brooding the first clutch, and there- 
after it appears that the male mainly cares for the fletlgetl young, while 
the female docs most of the met-building and brooding. It  appears 
quite usual lor the female to commence building a subsequent nest on 
the clay the young fledge, ancl even earlier on occasions. Many more 
detailed records are required to define accurately the normal time of 
the laying of eggs, and consequently of the time when brooding begins. 
From the evidence available, the hatching period varies between 14 
days 8 hrs. and 15 days. 

Nests of one pair are constructed o l  identical materials througliout 
the season, ancl it woulcl be interesting to know whether this character- 
istic is carricd on from on season to another. Banding may provide 
the answer. T h e  provision of a tail to the nest seems to depend on its 
situation, n o  tail being made when the nest is in an enclosed position; 
but more observations are required. T h e  fledging or  nestling period 
varies between 14 and 15 days, but where there is only one fledgling, 
this period may be less than 12 days, without prejudicing its survival. 

'The Nest Kecord cards have been of considerable assistance in 
writing this paper, but are lamentably few in number for such a 
common species. So members of the Society are urged to give the 
system its full value by supplying records whcrevcr possible. In  observ- 
ing the nests of tree-nesting birds, and in particular in a series of 
observations, the use of a mirror on an extensible rod is strongly 
recommended, as making easy many observations which would ,other- 
wise be impossible, causing a minimum disturbance of the nesting bird, 
and reducing or totally removing the risk of predation which so often 
lo!lows human interference. 

I am indebted to Mr. Graham ~ u r l i o t t  o l  the Auckland Institute 
and Museum, and to Dr. J o h n  Gibb of Animal Ecology Division, 
D.S.I.K., for reading this paper and suggesting certain alterations and 
additions to the text. 
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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< 
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SOME NOTES ON BIRDS OF THE FIJI ISLANDS 
l jy I lAKRY urrd JOAh'hrA MOKC;Ahr 

'I'he Fiji Islands arc centred on the 180" Meridian, 18" south, of  
volcanic origin antl surrounded by barrier reels. T h e  larger islands 
are heavily forested on the niountainous southeast slopes where the 
rainfall exceeds 120 inches a year. T h e  northwest is dry and flat to 
undulating hills where canefields cover much of the landscape. 

1)uring our 14 months' stay on the island oC Viti Levu, we were 
;il,lc to  remrd more than 60 species and make notes on permanent antl 
migratory birds. Also a four-day visit to the island of Koro was made 
in April. 

L)etailetl ittformation was tliflicult as our time was usually limited 
to week-ends, and the density of the rain forest on the southeast part 
of the island made it difficult to observe, Inow freely, and find nesting 
birds. Lack o l  loc;rl observers in Suva added to the problem. T h e  
Fijians were not too helpful and wc found that they had several names 
for one bird. 

Of much help to  us wits Kobin Mercer who has spent most of his 
life in the Islands and has observed and collected birds lor the museum 
in Suva. H e  is a taxidermist and has done an excellent job in  getting 
mounted specimens organized in display cases in the museum. 

Of particular interest were the Giant Petrel (Macronectes 
gignnteu~)  record and the ten weeks' stay of two Banded Dotterels 
(Charndrius bicinctus). 

Regular counts of migratory waders were made at  one particular 
spot - Suva Point - for a complete year. This  area was a tidal flat 
clear of mangroves with a mixture of sand, mud and broken coral. 
'The count was always made as the incoming tide forced the birds to 
feed in tight groups close to  shore. Golden Plover counts were made 
on a large school lawn in the same vicinity where they regularly rest 
during high tide. Blank spaces in chart indicate n o  count was made. 

SPECIES LIST' 
Wt\NI)EKING ALBATROSS (Lliovletlea exul(~rr.s) 

Nearest sighting to 1:iji was ;kt 27O latitude S. on 22/!)/62 while 
olr ship to New Zealand. 
G I A N T  PETREL (Mao-orrec1e.s gigccn1eu.s) 

A dark grey immaturc bird was picked up off Suva I'oint on 
22/8/61 by a fisherman. Band on left foot had following words: 
" Wildlife " C;.S.I.R.O. Canberra Australia 1302513. I t  died a few days 
.later. We found later that it  had been banded as ;I nestling on 
Macquarie Island in January, 1961. 
KED-TAILED TROPIC HIKD (Phnetkon ~ubr icnuda)  

An injured adult was picked u p  in Suva Harbour by a Fijian 
fisherman on 8/8/62. We nursed in for three weeks until its wing was 
strong enough for it to fly away. Other sightings were distant ones 
beyond the reef. 
BROWN BOOBY ( S u l ~  leucogaster) 

Only two sightings of this bird, one on 23/12/61 at  Ba and 
the other was seen 011 29/7/62 at Suva Point. 
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KED-FOOTED BOOBY (Sula sttlo) 
Several small Hocks seen orily outside the reef near the island 

of Koro on 20j4/62. These were often in groups of four in adult and 
imnl;tturc plumage. T w o  or more of these birch were nsuaHy noted in 
c:very flock of White-capped Noddies. 
1ILUE-FACED 'BOOBY ( S d a  d(~ctykutra) 

Seen 6/6/61 on ship between New Zealand and Fiji at 21" 
iatitude s., one iminature and one in near adult pluilage. 
LESSEK FKIGATE BlKD (Fregata ariel) 

Usually seen singly but occasionally several of both sexes noted 
soaring high overhead. More common on the dry northwestern sidc 
of Viti Levu. During our stay only 12 were seen. 
BLACK-NAPED T E K N  (Slentcl su7nnirenc1) 

On 26/3;(i2 R .  Mcrcer saw five of these term near Suva.  Also 
ott !)/!)/V2, 21 were scen o n  ;t sand bar ;rbout a mile oft shore from 
Deuba. On the Island ol Koro I5 were resting on rocks just off sllorc. 
CXESTED T E K N  ( S t e ~ m ~  bergii) 

T h e  most common and  widespread tern along the coastal waters 
;and reek o l  Viti Levu ;mtl other islands of the Fiji group. Possibly 
~lcsting on s n ~ ~ l l  ;~djacent islands. This  tern, becausc of its large sitc, 
is often thought t o l x  a gull by local inhabitants. 
SOOTY TEKN (S temt i  fuscnlaj 

On 23/4/62 between Koro and Viti Levu, three seen at different 
times, all Hying south-east towards a small island named Nairai. 
WHITE-CAPPED NODDY (Anous minulu.~) 

Generally seen just outside the reef in large flocks feeding on 
schools of small fish. At one time we counted up to 300 feeding in 
this manner (v. PI. XVI11). 

IB. 6 1. Morgan 
XVIII - White-capped Noddy [A. minutus). Fiji. 
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GOLDEN PLOVER (Pluvinlis dominicn) 
Present in  Fiji throughout the year. T h e  largest numbers seen 

were at  the Rewa Kiver estuary where we counted 200+ on a large 
tidal flat in February 1962. 

MONGOLIAN D O T T E R E L  (Chnmdrius mongolus) 
Not noted regularly. T e n  were seen on 18/2/62 at the Kewa 

Kiver estuary and five at  Suva Point on 20/.5/62. 

BANDED DOTTEKEL (Chnmdrius bicinctus) 
'Two of these dotterels were first noticed with Golden Plovers 

on grass near Suva Point on 26/5/62 in non-breeding plumage. I t  
was not until 1/7/62 that one began to change into breeding plumage. 
Full plumage was complete on 15/7/62. O n  25/7/62 the other began 
to come into breeding plumage. They were last seen on 9/8/62. 

WHIMBREL (Numenitis phneopus) 
First sighting was one bird on 17/9/61 along the east coast in 

flight. At the Kewa River estuary, three were seen on 14/10/61 and 
50 on 10/2/62. 

ASIATIC CU R1,EW (Nzcmeni~cs ~~indngnscnrie~~.si,r) 
Only noted onre, a single bird at Suva Point on 16/2/62. 

HAK-TAILEI) G O D W I T  ( lhnosn'  1nfiponic.n) 
Seen tliroughout the year in small num1)ers ol' u p  to 20. No 

Hlack-tailed Godwits were sighted. 

WAN1)EKINC T A T T L E R  (Helelo.sc~elu,s i~~cc~rru .~)  
T l ~ e  ~ i ~ o s t  ~ ~ I I I I I I O I I  wader in Fiji with sightings througl~out the 

year. During the I I I O I I ~ I I ~  J u n e ,  ,July ;und August the numbers were 
I'ro~n 30 to 80 (prol,al)ly non-lxeetlers) . T h e  remaining months gave 
us cou~nts ol I25 to 230 with the peak ;tbout December, although ;I 

large number of about 400-500 were seen on 14/10/61 at the Kewa 
River estuary. During high tide the tattlers were often seen resting 
on Inangrove roots about water. A careful watch for the Grey-tailed 
'Tattler (H. Ore-oipes) proved unsuccessful. 

'IWKNSTONE (Arennrin i n t e ~ p e . ~ )  
Present throughout the year; up  to 40 seen during January and 

February. 

KEEF HERON (Bgrettn sncrn) 
Common on Viti Levu and other islands feeding d o n g  shores at  

low tide. White phase was more common in some areas while in 
others the grey was predominant. Only a few of the mottled phase 
were seen (v. P1. XIX 8c XX) . 
L I T T L E  MANGROVE B I T T E R N  (Butorides strintus) 

Seen only in  the Suva area near mangroves occasionlly moving 
onto open flats where it is difficult to see. I t  is very shy and hard 
to  approach. 
AUSTRALIAN GREY DUCK (Anns superciliosn) 

Not seen by us along coastal regions but reported to be a short 
distance up  the rivers. 
CITI GOSHAWK (Accipitar rufitorques) 

T e n  sightings throughout the year. Often in settled areas, but 
mostly in the bush and open forest. 
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SWAMI' HARRIEK (Ci~cus  clppoximans) 
Not common, but noted throughout tlrc year in several types of 

habitat such as mangroves, estuaries, bush and grasslands. 

WHITE-RKOWED KXIL (Poliolimnas cinese~ia) 
Rails were thought to be extinct on Viti Levu because of the 

introduced mongoose. This  rail was first seen on 20/5/62 in a very 
large swampy area of about 100 acres, approximately ten miles from 
Suva on the King's Road. A week later we saw another White-browetl 
Rail on the opposite side of the road. It was lacking the white super- 
ciliary hut in siniilar plumage to the first rail. No other rails were 
seen on Viti Levu although R. Mercer has seen Handed Rails (Rallzts 
philippemis) on small offshore islands. 

MANY-COLORED FRUIT DOVE (Philinopus peroz~sii) 
Recorded ~everal  times but difficult to see. This  bird is very 

partial to fruiting fig trees. 

CiOLDEN DOVE (Plilinopzts l~cleoviret~s) 
Fairly common in thick Sorest but trot seen ;is much ;IS hemi .  

T h e  call is similar to the barking of a dog. 

[B. 6 J. Morgan 
XIX - Reef Heron (E. sacra), White phase ,  Fiji. 
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[B. & 1. Morgan 

XX - Reef Heron (E. sacra), grey phase, Fiji. 

PACIFIC PlGEON (Ducula pacifica) 
l ' h i s  pigeon, which is noted as being widespread in tllc Fiji 

Tslands, was not seen at  all. However, R. Mercer states that it is 
present on some of the islands of the Lau group. 

I'EALE'S PIGEON (Ducula lat~ans) 
A shy pigeon of the forest that 11'1s been qeen regularly through- 

out thc year. its l x g e  si7e could only he confused with the White- 
thro'lted Pigeon. 

WHITE-'I'HKOATEI) PIGEON (Colrrmbn 7 ~ i t i ~ t z ~ i r )  
Only two sighting5 on  the dry side of Viti Levu near Ba. Six 

of these pigeon5 were seen on the island of Roro which is mostly 
rain torest. 
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FKIENDLY G R O U N D  DOVE (Galliculu~nba stnirii) 
Seen only once in hilly forest country ncar Korolevu whcrc wc 

flushecl it from the p o u n d .  I t  flew a h o r t  distancc and then ran 
along the ground out of sight. T h e  red feet were nwst noticeable. 

CHINESE DO\JE (Streplokelici chinerlsis) 
A common introduced dove on Viti Levu and other islancls in  

populated areas. 

COLLAKED LORY (Plrigys solilnrius) 
Commonly seen feeding on coconut blossoms in nunlbers uf two 

and three but sometimes more. Invades gardens in larger numbcrs 
when the Erythrina (Coral) trees are in blossom. 

KED-BREASTED MUSK PAKKOT (Prosopeiu tabzte?~sis) 
Supposedly introduced on Viti Leru but only orw or two were 

seen in the Suva area and these were assumed to be cage escapes. It  
was noted on the island of Koro where it is endemic. 

YELLOW-HKEASTED MUSK P.4KKOT (Prosopein f~ersonilln) 
T h e  common large parrot on Viti Levu which is usually seen in 

heavy forest country. I t  has a loud raucous call which can bc heard 
for quite a distance. 

FAN-TAILED CUCKOO (Cacumuntis fiyrrkophcrnu.r) 
Noted mostly on the dry side of the island where it appears to 

prefer more open country. 

RAKN O W L  (Tylo alba) 
One seen at dusk Hying along shoreline near Suva. In ope11 

grassland near Kakiraki we watched a pair hunting until two hours 
after sunrise. T h e  following evening while still light, we saw another 
pair working the fields near Ha. 

WHITE-KUMPED SWIFTLET (Colioculia spotliopygiu) 
Common and widespread throughout all the islands. A cave 

ncar Suva was visited several times where hundreds of these swiftlets ncst. 

WHITE-COLLARED KINGFISHER (Halcyon chluris) 
T h e  only kingfisher Found in Fiji. Occasionally seen along shores 

and rivers but more often seen inland perched on power lines or 
trees. Fairly common. 

1'AClFlC SWALLOW (Hirundo  tahiticu) 
Only two 5ig-htings on wet side of island but noticed conmionly 

on rlry side where it nests under shop porches, bridges and wharves. 

POLYNESIAN TKILLEK (Lnlnge v~nculosn) 
Common in Suva gardens, coastal villages and forest edges. Found 

i~esting in August, October and December. 

KED-VENTED HULHUL (Pyunorrolzrs cicfer) 
.An introduced Indian bird c o ~ n n ~ o ~ ~  cverywherc on Viti Lcvu 

;mcl  other islands except forest country. 

ISLAND THRUSH (Turdus po2iocephalu.s) 
Not common. Usually inhabits dark undergrowth in forest country. 

Dark grey above, chestnut helow, with striking orange bill. ,4 pair 
obscrved near Deuba were continually singing a Rute-like song whicll 
faded away on an  asccntling scalc. 
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F I J I  WARBLER (Viliu ruficupilla) 
Not common. We only saw this bird a few times in Iiill forest 

w m t r y  after being in Fiji nine months. It feeds i n  low bushes and 
on the ground. Often seen with Spotted Fantail. 
SPOTTED FANI'AIL (Khipidzrm spilodera) 

Can be seen from gardens to hill-forest. 
SLATY FLYCATCHER (Mnyrornis lessoni) 

Can usually be seen in rain forest and often in more open forest. 
Fl Jl SHRIKEBILL (Clytorhynchus uitiensis) 

Always seen in dark forest. Noted from several places on wet 
side as well as on the island of Koro. 
BLACK-FACED SHKIKEHILL (Clytorhytlckus ~r igrogula~is)  

Not common and usually in dark forest. Only seen in two areas 
- Korolcvu and 17 miles out King's Koad. I t  searches for food amongst 
(lead leaves att;tchcd to trees and vines. Voice of male is whistled 
high-pitched staccatto rohee-e-e-e-e and same notes at lower pitch. 
VANIKORO HKOADHILL (Myicrgrrc vavikorensis) 

seems to prefer pardens and forest edges to rain forest. Cotnnto~i 
~hroughout  Viti Levu. Call is ;I sparrow-like chirp. 
13L.U E-CRESTED HKOADHlLL (MyI'(~gw1 nzureocnpilln) 

Although not common, this beautiful bird was seen in several 
areas of high forest country. Occasionally the male would raise its 
sky-blue crest which is most striking. 
SCARLET ROBIN (Petroicn multicolor) 

Not common but scen frequently near lorest edge ;rnd in cleared 
areas. 
GOLDEN WHISTLER (Pachycephaln pectorc~lis) 

Males were scen in four tliff'erent areas usually in rain forest. 
Jt lacks the black throat-bar of the Australian species. 
WHITE-HREASTED WOO11 SWALLOW (Arlan7cr.~ l e ~ ~ c o d ~ y ) ~ c h ~ ~ . ~ )  

Very common throughout Fiji ant1 can oiten be seen perched on 
wires o r  dead limbs. It differs l'ron~ the Austra1i;tn species in having 
an all white breast. 

POLYNESIAN S71'f\KLI NG (A!?lo~r i.s /uDuetr.si.s) 
'l'his I~irtl  is supposed to Ix colnmon and witlcsl,reatl - ill the 

lorest ;is well ;IS along the shore and near 11untan habitatiolt. Yet 
no one here knew ol  it and we did not see otte until o u r  last 111ontl1 
In Fiji. Four were seen in ;I high tree I'eetlit~g on fruit and later two 
sir~ging I'ro~it ;rn exposet1 branch. Near this area we saw one fiy into 
;i hole in ;I tleittl I'antl;~rtus tree ;ind we were able to watch it more 
c.;~refully ;IS it wirs tlesting. 'l'his ;rre;r, W;riloku Koxl, is Sorest country 
and al,out ten miles l'ronl Suva. 

IN 1) I AN MYN.'\ (Acritiollrei-e.s /i~i.sl~i~s) 
Introduced. Very common in gardens and i~thabitetl areas. 

DUSKY CKESTED MYNA (Acridotheres fuscus) 
Now almost as common as the Indian Myna. These two birds, 

plus the bulbul, have now become pests because of their great numbers 
and their liking of fruit. [The identity of this myna has long been 
uncertain. I t  is now generally agreed that it is not cristatellzts. Ed.] 
(v. P1. XXII.) 
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[B. 6 J. Morgan 

XXI - Wattled Honeyeater (Foulehaio carunculcrtal feeding on pedilanthus 
blossoms, Fiji. 

[B. & J. Morgan 
XXII - Dusky Crested Myna, Fiji. 
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ORANGE-BREASTED HONEYEATER (12ilyzomela jugularis) 
A very common bird around Hibiscus and other flowering plants 

in gardens. Also amongst flowering mangroves and coconut palms in 
country areas. Hill is black, not red as is stated in "Birds of the 
Southwest Pacific." 

W.4TTLED HONEYEATER jl;o.ulehaia carunculuta) 
AS widespread as M .  jugularis b r ~ t  not quite as numerous. I t  

has a loud clear song often heard first thing in the morning and some- 
times after dark. (v. P1. XXI) . 

G I A N T  FOKEST HONEYE.4TEK (Gylnaonzyzu viridis) 
Found in foresc country where it is more often heard than seen. 

I t  is not uncommon as the call can be heard ringing out over the 
valley on most visits to the forest. I t  sometimes begins calling two 
hours before dawn. 

LAYAKD'S SILVEREYE ( ~ o s t e m p s  explorator) 
Fairly common. Seems to prefer forest areas. 

GREY-BACKED SILVEKEYE (Zosterops lateralis) 
C:ommonly found in gardens, forest and open country throughout 

Fiji. 

RED-HEADED PAKKOT FlNCH (Ery th rurtc cyanovirens) 
Common on Viti Levu and usually seen feeding under trees on 

roadside. Probably was a bird of the true forest as Mayr states, but  
now appears to be common in open country bordering forest and 
built-up areas. A pair nested in  the Botanical Gardens in  Suva on 
5/5/62. Also 50 were seen feeding in a rice field near Deuba and 
several could always be seen on large school lawns near the sea at 
Suva Point. 

STRAWBERRY FINCH (Estrilda arnandava) 
introduced from Asia and very common. Large flocks can be 

seen in any grassland area around Suva and other settled areas. Flocks 
numbering over 100 birds can frequently be seen i n  cultivated fields. 

JAVA SPARROW (Padda ovyziuora) 
Introduced and probably a recent cage escape as these birds were 

only seen in the Suva area. A count of 110 was made on the lawn at  
Suva Point. 
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SEA BIRDS FOUND DEAD IN NEW ZEALAND 
I N  1963 

ABSTKACT 
Heach Patrols during 1963 covered a total distance of 852 miles 

antl produced 1535 birds (64 species). Species are tabulated by month 
of occurrence and by the coastal zones in which they were found. 

Unusual species include Eudyptes pnchyrh~nchus atmtus, Procel- 
lnria cineren, P. parkinsoni, P. westlandica, Pterodrorna hypoleucn 
nigripenn,is, Ocennites ocenn,icus, Fregettn. tropicn (Campbell Isl;~ntl), 
Phrtethon rubricnutln, Sterna vittntn bethunei (Campbell Island) , : I I I ( ~  

S. pamdisnen. 
INTKODUCTION 

This  account corrects and expands the brief prelimin;~ry report 
already published (Boeson, 1964), and follows the lorniat of the 1962 
report (Bull and Boeson, 1963) . 

Fifty members took part in this year's work antl sent in 390 
Heach Patrol cards covering 852 miles of coastline. T h e  cards record 
the finding of 1535 birds (64 species) ; a further 22 speci~nens were 
found on Campbell Island. 

There were no major "wrecks" during the year but even so 
the number of birds fount1 is 168 more than in 1962. 

RESULT'S 
Distribution of Pntrols 

Table 1 shows the length of beach patrolled each month lor 
each of the 15 zones covered. However, in 4 of these zones, pirtrols 
covered less than 10 miles so the calculation o l  " Birds-per-mile" was 
unjustified. It  is encouraging to see ;I marked increase in the South 
Island mileages; for example, this year 50 miles were patrolled in 
Southland compared with 8 miles in 1962, and again, 146 miles in 
Otago this year as against 90 in 1962. No patrols were reported from 
Hawke Bay, West Nelson or Fiordland. Patrols from Campbell Island 
are not included in Table 1 but the specimens are recorded in Tables 
2 and 3. Hay of Plenty, North C;lnterbury and Otago were the only 
zones with patrols for every month of the year (Table 1 ) .  With only 
four months and ;I mileage of 17 miles, Aucklnntl East provided the 
spectacular figure of 7.0 birds per mile. 

Kinds of Birds Found 
Species of penguins, albatrosses, petrels antl sl~earwaters found in 

1963 are shown on Table 2 which also records their monthly occurrence. 
Pufinus  griseus (491) and Pachyptiln turtur (233),  were the most 
abundant species, with Eudyptuln minor (94) and Pufinus  g. gauin (91) 
coming a close third and fourth. Unusual species Found were: Eudyptes 
pachyrhynchus ntrntus, Procellarin cineren, P. pnrkinsoni, P. 7oestlnnrlicn, 
Pteroriromn hypoleucn nigripennis and Ocetlnites oceunicus. 

" Miscellaneous species " consisted of the following; Phnethon 
rubricnudn ( I ) ,  Suln bnssnn~n (9), Phnlacrocorax ctlrbo ( I ) ,  P. .onrius (4) , 
P. sulcirostris (3),  P. chalconotus (1 2) , P. punc1atu.r (36) , hrotophoyx 
novnehollnndine ( I ) ,  Hrnntn cnnndensis ( I ) ,  Cygnus ntmtus ( I ) ,  Anas 
superciliosa ( I ) ,  Circus approximans (2),  Hnemntopus ostrnlegus (3) , 
H i m m t o p u s  h. leucocephalus (3), Stercornrius skun (2) ,  Lnrus domini- 
conus (147) ,  L. bulleri (I5) ,  L. novnehollnnrline (70), Hyrlroprogne 



170 NOTORNIS Vol. XI1 

cuspia (2) , Sterna r~i t ta ta  be thunei  (1) , S. striata (26) , S. paradisaea (1) , 
Columha liuia (4), Alazsda aruensis ( I ) ,  Passer domesticus ( I ) ,  Sturnus 
vulgaris (1) and Coruus species (1). T h e  skuas and the Antarctic 
Tern  were found on Campbell Island as were two of the Hlack-backed 
Gulls and three of the Ked-billed Gulls. 
Sen.rona1 Distribution 

'The autumn-early winter decline in birds-per-mile is again re- 
flected in Table 1. I t  is most interesting to note that as in the 1939-59 
Kel~or t  (Bull and Boeson, 1961) and the 1962 Report (Roesou, 1964). 
the appearance, in large numbers, of Puffinus griseus in the November, 
December, January periods. T h e  relatively high birds-per-mile figures 
in January (4.4) and November (3.4) were influenced by an increase 
in these species. 
Diflerences Betroee?~ Zones 

Table 3 shows the zones in which the'various species were found. . 
T h e  limits of the various zones are illustrated by Fig. 1 ,  in  Hull and 
Hoeson, 1963. Aucklantl East, with only 1 7  miles patrolled protlucetl 
7.0 birds-per-mile while the 22 miles in South Canterbury protlucetl 
3.3 birds-per-mile, and again, the 61 miles in Wellington South produced 
0.5 birds-per-mile compared with Taranaki with exactly the same mileage 
showed a return of 1.7 birds-permile. These differences are prolx~ldy 
the effect o l  coastal ZIspect in relation to the weather experienced during 
the 
1)i.sctrssion 

'['he mean n u l n l m  of I)irtls Sound per niile in I963 (1.8) is 
almost the same as that in 1962 (1.9) even though 121 more miles 
ol beach were patrolled this year. T h e  numher of people taking part 
In the scheme exceeded that of 1962 by 9 patrollers. There were n o  
major " wrecks " during the year and with this in mind the collection 
of 1535 specimens seems to be a very creditable effort. 

It must be stressed once again that "nil" reports play a most 
important part in the overall picture. 
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TABLE 2: List of Species Found Each Month 

Months Birds Found: 

Species of Birds 
.... Megadyptes antipodes 

Eudyptula minor .... 
E. albosignata .... .... 

Eudyptes crestatus .--- 
E. pachyrhynchus atratus 
E. p. sclat'eri -.-- --.. 

Diomedea exulans -... 

D. epomophora --.. ---- 
D. melanophris ........ 
D. chrysostoma ---- 
D. bulleri - --- 
D. cauta ---- - 
D. c. saluini .... 
Diomedea sp." ........ 
Macronectes giganteus _-.. 

Daption capensis .... 
Pachyptila uittata .... 
P. saluini ...- -..- 

P. belcheri ........ 
............ P. turtur 

Pachyptila sp.* ........ 
Pufinus  carneipes .... 
P. bulleri . . . . --- 
P. griseus .... .... 

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 
Total 

Specimens 
Y 

94 
9 
1 
1 
3 
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AVIAN REMAINS FROM NORTH OTAGO 
ARCHAEOLOGICAL SITES 

By I ~ ~ I C H A E L  M .  TROTTER 

The principal purlmse o l  this note is to list bird species, including 
the first archaeological record of Cnerniornis calcitran,~, found in 
Moa-hunter sites in  North Otago. T h e  sites are Ototara, T a i  Rua, 
and Waimataitai," and they have been excavated by the present writer, 
or by volunteers under his direction, between 1954 and ,1963. They 
were occupied between the 14th and 16th centuries by Maoris whose 
economy was to some extent based on the hunting and utilization of 
lnoas and other now extinct birds, and whose material culture forms 
a phase intermediate to "typical" Archaic Moa-hunter and Classic Maori 
in Otago. Artifacts of "greenstone" are rare or not present, adzes being 
made of greywacke or argillite, while numerous varieties of moa-bo'ne 
fish-hooks, both with and without barbs, are a distinctive feature. Other 
bird bone was used for many artifacts, with use of mammal bone 
(whale and dog) less common, and human bone rare. All the bird 
species listed have been used for food, and their bones were found in 
middens on the sites referred to. T h e  list is compiled in order of 
frequency of occurrence of individual bones, and numbers range from 
over fifty to single bones of some of the species at the bottom of the 
list. Because of the fragmentary nature of many specimens it has not 
always been possible to make specific identification, hence the genus 
only is given in some cases. 

T h e  site at T a i  Kua (Trotter 1959: 12-13) had the most moa 
bones in  proportion to other birds, and a broken moa egg was found 
in an area with a large number of body remains - vertebrae, pelves, 
ribs, and probable crop stones - and it was possibly an unlaid egg 
from a slaughtered bird. As on other sites the femora, tibiae, and 
carso-metatarsi were usually broken, to extract the marrow, o r  facilitate 
shaping into artifacts, or both. Many bones had been gnawed by rats 
and dogs, and the latter were doubtless the cause of a t  least some of 
the breakage referred to  above. Some necks and heads of Euryapteryx 
had the bones and tracheal rings in position of articulation, suggesting 
that this part of the body was discarded as being useless either for food 
or for manufacture of artifacts. O n  the other hand a cranium of the 
Giant Rail Aptornis  (which is of similar size to that of some species 
of moa) from Waimataitai (Trotter 1955: 259-303) had been broken 
as if to remove the brain for food; in this case the left quadrate and 
the atlas vertebra were still in position. Apart from an unconfirmed 
reference by Haast in 1875, the finding of the Aptornis bones at 
Waimataitai in 1951 provided the first definite evidence of its con- 
temporaneous existence with man, and this has now been supported 
by a number of finds on other sites in both Islands. Similarly there 
has not been, as far as can be ascertained by the writer, any previous 
record of the remains of the Flightless Goose Cnemiornis calcitrans being 

*These sites are registered wi th the New Zealand Archaeological Association as numbers 
5.13612 S.13611 and 5.14612 respectively I am indebted to M r .  R. J. Scarlett of the 
canterbury ~ u s k r n  for identifying the b i r d  bones excavated. 
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found associated with human occupation. While its occurrence at 
Ototara might suggest isolated late survival in North Otago, it seems 
probable that like Aptornis it will be found elsewhere as more work 
1s done on midden remains. None of the other species is unexpected, 
though at  Waimataitai the predominant moa is Emeus crassus, whilc 
the common Moa-hunters' moa, Euryapteryx, is represented by only one 
bone. At Ototara Euryapteryx was the only moa, and at  Tai  Kua thcre 
were three times as many bones of this species as of Pnchyornis. 

I t  is apparent from the list that the site at Ototara contained 
many more species than either of thc other two (25 compared with 
15 and 14), and in fact the total concentration of individual bones 
was greater, birds having formed a larger proportion of the occupants' 
diet. T h e  reason for this is undoubtedly due at least in part to the 
location of the site, which is close to a fresh water creek one and a half 
miles from the coast. Both l a i  Kua and Waimataitai were larger than 
Ototara but were situated close to lagoons in coastal sand-dunes where 
there would be a lesser range of land birds available (though oclclly 
enough some sea-birds were found only at Ototara). There would also 
be a better supply of other foods such as fish and shell-fish on the 
coast, though these too were well represcntc:l a t  0tot;rra. A surprising 
fact is that of the 37 bird specics only elevcn are found on Inore than 
one site, m t l  only six occur on a11 three. 

A find of speci;ll ;~rchaeological importance Irom 7';1i Run was a 
nunrbcr of l'ragnicnts of baked clay which had heen moultled over :I 

rountlctl surface. Although at  least one objcct of baketl clay has Ijccn 
found on mother  site (Murdock, 1963: 72), the general absence ol' 
pottery in New Zealand rules out the likelihood of the North Otago 
pieces being part of a crude bowl. An interesting possibility is that 
they may have been connected with the preservation of birds - damp 
clay being wrapped around the carcase prior to cooking to provide :I 

receptacle for th preservatizing fat (cf Huck 1950: W 1 0 0 ) .  This woulcl 
explain the moultlecl curved surfirces and the Imketl nature of the 
fragn1ents.t 

'4s has heen pointed out by Williams (1962: 17), finding remains 
of a species in a midden does not necessarily mean that it is native 
to  that particular locality, ;IS preserved carcases could have been traded 
over wide areas. This is a factor which must always lje taken into 
account when studying archacologic;~l remains. 

SPEC1 ES REPRESENTED 

In order of frequency of occurrence 

MOA Euryapteryx cjravis (Owen) O T W  
GREY DUCK Anus auperciliosa superciliosa Gmelin 0 T 
TEAL Anas sp. 0 
SPOTTED SHAG Phalacrocorax (Stictocarbo) p. punctatus (Sparrman) O T W  
DUCK (smaller than Anas svperciliosa) O T W  
HARRIER Circus approximans gouldi Bonaparte 0 
MOA (Emeus crassus (Owen) W 
MOLLYMAWK Thalassarche cauta sub;p. 0 T VJ 
SHOVELLER Soatula rhynchotis 3 
BLACK SHAG Phalacrocorax carbo novaehollandiae Ste9hens 3 T W  
PIGEON Hemiphaga novaeseelandiae (Gmel in)  0 T 
STEWART IS. SHAG Phslacrocorax carunculatus chalconotus (Gray) T 
GIANT RAIL A~torn is  otidiformis (Owen) W 
PARADISE DUCK Tadorna varieqata (Gmelin) O T W  
MOA Pachyornis elephantopus (Owen) T W 

7 [Is there a parallel here with the traditional gipsy method of baking a Hedgehog, after 
first wrapping it in a ball of clay ? - Ed.] 
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PARAKEET Cyanoramphus novaezelandiae (Sparrman) 
YELLOW-EYED PENGUIN Megadyptes antipodes (Hcmbron & Jacquinot) 
LAUGHING OWL Sceloglaux albifacies (Gray) 
QUAIL Coturnix novaezealandiae Quoy & Gaimard 
LITTLE PENGUIN Eudyptula sp. 
FLIGHTLESS GOOSE Cnemiornis calcitrans Owen 
MOA Megalapteryx didinus (Owen) 
EXTINCT SWAN Chenopis sumnerensis Forbes 
TAKAHE Notornis mantelli hochstetteri Meyer 
PUKEKO Pophyrio melanotus lemminck 
MOREPORK Ninox novaeseelandiae Gmelin 
FALCON Falco novaeseelandioe Gmelin 
EXTINCT COOT Palaeolimnas chathamensis (Forbes) 
PRiONS Pachvptila sp. 
BLACK-BILLED GULL Larus bulleri Hutton 
WHITE-FRONTED TERN Sterna striata (Gmelin) 
DIVING PETREL Pelecanoldes ur inatr ix  
ALBATROSS Diomedea sp. 
GULL Larus dominicanus Lichtenstein 
EXTINCT HAWK Circus eylesi Scarlet: 
EXTINCT CROW Palaeocorax moriorum (Forbes) 
SHEARWATER Puffinus sp. 

Sites: 0 - Ototara; T - Tai Rua; W - Wairnataitai. 

R. J. SCARLETT det. 
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SHQRT NOTE 
TEKEK SANDI'IPER, GREENSHANKS AND MARSH SANDPIPER 

NEAR GISBOKNE 

On 8/3/64 a Terek Sandpiper (T. terek) was found at Muriwai 
Lagoon, near Gisb:)rne. Nearby ten Wrybills (A .  Jront(~li.?) were scattered 
about the mud, feeding. Olmrvation was perfect a t  fairly close range. 
Not only is this the southernmost record of a Terek Sandpiper in New 
Zealantl, all other records so lar being from Kaipara, Manukau or the 
Firth ol' Thames; but also at 178"E, 3g0S, Muriwai Lagoon is the 
  no st southeasterly point which this palaearctic species is known to 
have reached in its vast range. 

I t  was not far from the lagoon, in a partly tidal swamp now 
converted to Farm land o l  a sort, that Stidolph recorded the Greenshank 
( T ~ i n p  nebulnrin) after a lapse of 78 years (Notornis V, 123). So it 
was gratifying to record two of this species present on 15/11/64. 

On 13/12/64 my attention was drawn to a wader with long slim 
yellowish legs, and a long slender blackish bill, with plumage similar 
to a Greenshank, but generally lighter in appearance, and smaller and 
of slighter build. A closer scrutiny revealed a brownish base to the 
lower mandible, a dark patch about the carpal flexure, white rump, 
autl :I whitish tail, thinly barred with black. T h e  bird's identity as a 
Marsh Sandpiper (T. stngnntilis) was established beyond any doubt when 
it was made to fly, and its call was a fairly loud " tew " repeated three 
or four times. Whilst the legs appeared at  first sight a clear yellow, 
in other lights there was a distinct greenish tinge. 

- A. HLACKHURN 
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KAKAS I N  CAPTIVITY 
Ny Ad.  K. SKIPWOlI7 ' f I  

For some twelve years the Duneclin City Corporation has main- 
tained large aviaries a t  the Botanic Gardens for the display of both 
exotlc and native birds. T h e  greater portion of these aviaries is set 
aside for native species, ;t very large flight, some one hundred anti 
fifty feet by one hundred and twenty leet ancl ten feet high, providing 
ample  space for exercise. N o  attempt has been made to enclose native 
birds which can be seen in the city area o r  the surrounding bush of 
the T o w n  Helt and  neighbouring hills. Tuis ,  native pigeons and bell- 
birtls are frequently seen in these areas and there is n o  need to keep 
them in captivity. T h e r e  are thousands of New Zealanders, however. 
who have never seen or  heard ;I native parakeet, a weka or  a kaka, 
;ilthougI~ most of them have re;rcl about them and  are clclightecl to hxvc 
the opportunity o l  ;tctu;tlly seeing them, despite the fact that they itre .- 7 

i t1  captivity. lowartls this object we have been greatly assisted and 
encour;~gecl Ily the Wild  Life Branch of the 1)ep;rrtlnent o l  In tern;~l  
Atfairs, without whose help the project would have I~een  impossible. 

It is essential that the birds should I x  kept under  the Ixst 
~~o!isil)lc c:onditiorrs and one o l  the intIic.iitions ol satisl';~c.tory conditions 
is that  the I)irtlc should I,reetl ant\ re;ir Irc;~lthy young. No  I,reetl in~ 
tliHiculties were cxperiencetl with the two species of parakeets o r  the 
wek;rs, hut I'or solne years no results were ol)t;~inctl I'ronr tlle tlrrec 
k;rkas wl~ic:l~ the l k l ) ; ~ r t n l c ~ r t  o f  Ilrtcrrl;rl i\ft;iirs hatl I'orwartlctl to us sonrc: 
e ig l~ t  ye:~rs :ty,o. ' l ' l~cse birtls I~atl  been tr;tppetl on  Stew:~rt I S I ; I I I ~  ; I I I C I  
I'orw;trtlctl to Dunedin itnnletli;~tely for re1e;ise in the aviary. 'I'hey 
wttled into their new clu;~rters very happily and ;irnplc supplies of 
sunllower seetl, canary seetl and oats werc provitletl. Sonre I)rown 
.t)re;ttl WAS I'etl and ;inrple supplics of greens, vcgetal)les ant1 apples 
werc n~a t l e  ;iwilablc. l ' h c  floor o l  the aviary was kept ;is :I 1;iwn - 
no t  too closely cut  - and 110th k;rk;rs and  p;rr;rkcts spend much o f  their 
time fossicking in the grass :rncl pulling u p  the roots to eat. 

For a numbcr  o l  sc;rsons the I(ak;is were olxcrvetl ~ n a t i n g  a~r t l  
busying themselves around the nesting sites but  n o  eggs resulted. 
Nectar, made u p  from honey and water, was led and  greedily taken 
by the IZakas, and  it was hoped that the stimulant of an  ;~dcIition;tl 
f;ivouretl food supply might produce results, but we were still to I x  
tlis;tppointetl. M'hile the writer w;is visiting- Hrit ;~in recently, the oppor-  
tunity was titken to  tliscuss the problem with Mr. Ye;illantl, the Curator  
of Birds, a t  the London Zoological Society's Gardens. H e  recommended 
tllat we try the nectar feed provided for humming I~irt ls  ;IS ;I day tilnc 
feed, made u p  as follows:- 

1'0 one pint  of warm water 111ix:- 
4 level ta1,lespoons o f  invert sugar 
2 level tablespoons Complarr 
+ te;~spoon o l  Hepavite 

T h i s  mixture was made available to the birds in August 1969 
and within three weeks, by 5th September, three eggs had been I i~id  
In ;I hollow log of native cedar (Libocerlrits Ritl7uillii). It is not  



180 NOTORNIS Vol. XI1 

suggested that the feeding of the new nectar mix was responsible for 
s t~mulat ing the hen bird to lay, as it is quite possible that eggs would 
nave been produced without it. Several nesting sites had been provided 
to enable a selection to be made from the various cedar logs each about 
nine feet in length, and stood u p  on end. T h e  upper core of each 
log had been hollowed out and then capped over with a metal cover, 
while an entrance hole of suitable size was bored through to the 
hollow core. T h e  nest site selected was large enough to allow the 
two birds to remain inside at  the one time, but as far as could be 
seen, the hen bird appeared to d o  all the incubation, the male feeding 
her regularly on the nest during the day. Each afternoon she left the 
nest for a short flight and to visit her keeper for a special tit-bit of 
food, during which time the male bird stood guard at  the entrance 
to  the nest. 

On  30th September, there were two chicks in the nest, the third 
egg failing to hatch and proving infertile. Both parents were active in 
feeding the young, which grew rapidly through the nestling stage, with 
their coverlng of soft white down, to reach the fully feathered stage. 
T h e  two young birds then appeared to remain in  the nest for a 
particularly long time before finally emerging on 4th December. In  
comparison, three young Australian Galah parrots, in an adjoining 
nviary, left their nest a month before the kakas although they had been 
hatched from eggs which were laid at  the same time as the kaka eggs. 
'l'he young galahs were capable of flying immediately, whereas the kakas 
spent much of their time on the ground and it was some six weeks 
before they were capable of flying to the standard reached by the 
galahs as soon as they had left the nest. T h e  parent birds were not 
satisfied with the young kakas being on the ground for they immediately 
commenced to harry them, intent on them evidently getting off the 
ground. They dragged them along the ground by the leg, the wing or  
the tail, and they were joined in this by the third adult bird (of 
unknown sex). This  very rough treatment alarmed the aviary keeper 
so much that he frequently rescued the young birds and placed them 
u p  in the branches of trees, where they were less likely to be roughly 
treated by the three adult birds. One of the young birds became 
paraly~ed in the lower portion of the spine, but  whether this was due 
to the harrying of the adults o r  not is uncertain. Perhaps the young 
bird hdd shown too much interest in the dish of shredded ox-heart 
placed out each evening for the kiwis, housed in the same aviary, and 
had received a kick from those powerful legs. T h e  young bird was 
)lever able to fly and some months later was found drowned in the 
shallow drinking pool. T h e  other young hird has grown into an 
active and healthy adult. 

For the 1964 breeding season n o  artificial nectar was fed until 
the end of September, twenty-five days after the date the hen bird 
had laid in 1963. Several nectar feeds were given from the end of 
September and by 15th October four eggs had been laid, the pair 
choosing a new nesting site, instead of their former log, which it had 
been expected they would occupy again this season. T h e  new nest 
was also in a hollowed out native cedar log, but this year's nest site 
did not have sufficient room to house the two adult birds at  the one 
time. On 8th November there were four chicks in the nest and once 
again they made very rapid growth, although the cock hird was not 
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noticed to feecl then1 in the early stages as ur;ts noted in the previous 
season. I n  the later nestling stage, however, he joined in general feecl- 
ing, but the four young birds were not as plump as the two of the 
previous season. T h e  first young bird left the nest on 8th January 
1965, followed by the others at  intervals of a few days, until the last 
bird left on 21st January. By the present date (29th January) ,  thc 
young birds are beginning to fly, ;uid so Car have not been subject to 
so ~ n u c h  rough attention from the adult birds, which thcir pretlecessors 
received last season. 

T h e  successful breeding or any birds kept in captivity is always 
a great encouragement and it is hoped that this season's four young 
birds will grow to healthy maturity. Of the native birds kept in the 
aviary, the kaka are the most interesting, particularly that a pair is 
now breeding, and one forgets the nuisances they sornetin~es create, 
such as cutting large holes in the netting or destroying the native 
par&eets' nest at breeding time. 

SHORT NOTES 

PREY OF A FAMILY OF KEW ZEALAND FALCONS 

There is little information available on the lood o l  the New 
Zealand Falcon ( f i l c o  novaeseeiu~~diae) (PI. XXII I ) ,  Oliver (1955) states 
that birds of many species form most of its food but that rats, mice 
i d  lizards are also taken. Guthrie-Smith (1927) consicIerecI that New 
Zealand Pipits were the main food although Goldfinches, Yellowlianlmer~, 
Starlings and Quail were aIso taken. 

I watched a pair of Falcons feeding two Hedged young at  
Ngatapa, Gisborne, from 30 December, 1962, to 4 jin~uary, 1'364. They 
were observed for 124 hours, mainly in the early morning and  late 
afternoon. T h e  young had left the nest, which was not found, and 
spent their time perched in scattered trecs on a hillsicle. I t  is not 
known when they became independent of their parents. T h e  surrountl- 
iog country was steep farmland with some manuka scrub anc l  stands 
of remnant bush. 

T h e  young birds Hew well, but did not attempt to catch prey ancl 
were observed being fed twelve times a t  irregular intervals, averaging 
approximately once an hour. Guthrie-Smith (1927) recorded that nest- 
lings three-quarters grown were fed, on average, once every ninety 
minutes. On six occasions one of the young birds flew high over the 
valley to meet the returning parent and flew in the same direction 
;~pproximately three feet below the adult until the food was dropped. 
T h e  young bird turned slightly on to its side and caught the food in 
its talons. On other occasions it did not leave its perch until the 
parent was quite near. It then flew towards the adult and when only 
a few feet apart both banked vertically and the adult tossed the food 
to the young. Once the parent returned with load, perched near the 
young and then Ilew off, leaving the food. When feeding occurred in 
flight the young always caught the food successfully and then settled 
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TABLE 1 

Species 
Skylark 

Alnuda c ~ r v e m i ~  

Song Thrush 
T u r d i c ~  ericetorunl 

Green finch 
Chlo9i.s c h l o ~ i ~  

Goldfinch 
Cardi~elis carduelis 

Yellowliammcr 
E m  berizn c i l~ ine /k i  

House Sparrow 
Passer domesticus 

Starling 
Sturn,us vulgaris 

- Prey Identified from Feathers 
Z'otnl Adult  Young 

4 or 5 3 1 or 2 
(1 moulting) 

3 
3 (2 Ileclglings, 

1 lully flcilged) 

2 2 
(1 moulting) 

2 2 
(1 moulting) 

3 or 4 1 male 2 o r  3 
adult  femalcs 

o r  young 

T e n  pcllets (Fig. 1) examined all cont;tinetl feathers antl bird 
I~cnes  o l  the species identified from pluckings. T h e  mean antl cxtremc 
measurements of these pellets were: length 31.71nnl. (21-42) ; width 

I I 
e .  

1 1 3cm. 
- - -  . -  ' 1 in. 

EN. S. Beatus 

Fig. 1 - Pellets of the New Zealand Falcon showing range in size 
and shape. 
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13.91nm. ( 1  1-17) and dry weight 1.04g. (0.24-1.91) . I n  one peIlet red 
Goldfinch head feathers were identified but in all others the feathers 
.were broken down to unidentifiable grey fragments. Five also con- 
tained fine insect fragments or seed, probably derived from the crop 
of the prey. One pellet contained fragments of at least 14 green 
manuka beetles (Pyonola  festiz~a). These may have been derived from 
the crop of prey or  may have been taken by the Falcon. 

,411 the species of birds preyed on are common in the area and 
mostly frequent open farmland. Skylarks were taken more often than 
would be expected from their density in the area and they may be 
particularly vulnerable to a fast-flying bird of prey. Fantails (Rhipidura 
fuliginosa), Grey Warblers (Cerygone igala) and Silvereyes (Zosterops 
lateralis) are the common small birds of manuka scrub and bush remnants 
hut were not taken. One of the young Falcons was mobbed by a 
group consisting of two Fantails, two Silvereyes, two Grey Warblers 
and a male Chaffinch (liringilla coelebs). It sat for a minute or two 
before flying off with the birds following. 

Young birds are generally more vulnerable to predation than 
adults and many of the prey taken by these Falcons were young or 
moulting birds. T h e  latter may have been more vulnerable than non- 
moulting birds, but many birds may be in their post-breeding moult 
at this time of ymr. Of the Sparrows killed, one was half-eaten but 
the other two were almost intact; they may be relatively unpalatable. 
One uneaten juvenile Skylark was also found. 

I would like to thank Mr. R. G. Ordish, Dominion Museum, for 
kindly identifying the insect fragments, and Dr. P. C. Bull, J .  E. C. Flux, 
1. A. Gibb, K. Wodzicki and Mr. C. J .  K. Robertson for helpful co'm- 
ments. 
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N O T E  O K  THE FEEDING O F  A YOUNG 
NEW ZEALAND F4LCOhT 

At the junction' of the Snowflake Creek and the Kowhai, 15 miles 
west of Kaikoura township. on 20/2/63, I heard a strange plaintive call 
coming from some kanuka scrub, a half-dozen calls being repeated 
loudly every three minutes. After climbing around the hillside under- 
neath the 20 feet tall kanuka for ten minutes without seeing the bird, 
it a t  last flew from the kanuka, and perched on a dead cabbage tree 
trunk only 10 feet from me. T h e  bird was a fully grown Bush Hawk 
(F .  novneseelandiae) in immature plumage, not having the underparts 
streaked with dark brown. T h e  young falcon was quite fearless of nie, 
calling regularly during the 20 minutes the bird was nearby, in  a long 
drawn-out plaintive cry. which was repeated about six times; one call 
alter the other, and quite unlike the screaming chatter of  the adult 
falcon. Suddenly the young falcon flew swiftly to the centre of the 
Kowhai riverbed climbing about 300 feet, where I noticed what I 
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thought was the parent. When the young bird was just under the 
parent, high above the valley, I noticed the latter drop something small, 
which was immediately caught by the talons of the young bird, in 
mid-air. T h e  young falcon then dived down to settle on a log about 
a hundred feet up  a small washout. I was able to rcacli this site only 
when the falcon had almost finished devouring the remaining part of 
what appeared to be a Pipit, holding the victim in one talon and 
ripping with the mandibles. Exactly four weeks later, within two 
hundred yards of the above incident I noted an adult falcon sitting 
motionless on a rock within three feet of tlic rivcr. 

- G. HARROW 

CARING F O R  W H I T E  FLIPPEKED PENGUINS 

T h e  release of over 5000 gallons oE fuel oit into Lyttelton harbour 
on 17th July, 196.5, resulted in the loss of ;I great number of sea birds. 
Giant Petrels (Macronectes gignnleus), Kcd-billed gulls (Lnrus  novnehol-  
Inndiae), Black-backed gulls (Larus  rloniin icanus) a11 were affected but 
the worst hit were the diving birds, Spotted Shags (Stictocttrbo ;I,irnctrrtir.s) 
and the White-tlippered penguins (Euriyplztln nbbosignnlnj. 

'The oil drifted north from Lyttclton antl dead and sick I~irtls 
wcre reported from Port Coopcr up  to i\mI~crlcy Kei~cli, SO milcs I'rom 
rhc release point. 

Functioning as an Honorary Rangcr, I patrolled the beaches near 
Christchurcl? antl retrieved a numl~cr  of pcnguins and also received 
others from the public. 

With very little time to try out the Fuller's Earth method on the 
mineral oil, I adapted detergent as the best in the circun~stances and 
treated 8 birds in the following fashion and did not lose one. 

Stood the bird in 2 inches of tepid water to which I added a 
tablespoon of detergent and sponged the bird, gently rubbing down 
the full length only, then after the oil started to lift rinsed with fresh 
tepid water, avoiding, at all times, the eyes. 

R u b  the bird with a dry towel and keep in a warm place (70 
degrees) for a t  least two days, then keep in a sliecl or similar place for 
a t  least two weeks, but a longer period is desirable to allow thc full 
insulating qualities to return to the feathers. 
feed in,^: 

T h e  penguins must be fed on fish and although they will survive 
a long period without food I recommend that you slioultl attempt to 
feed the bird on the second day with a little forced feeding, if necessary. 

T h e  fish must be cut into lengths about inch wide. 
T h e  following is a record of 4 birds that were in my care. 

No. 1 - 
Found at Taylor's Mistake 26/7/65, started to feed immediately 

after cleaning. Meals 3 times a day consisted of 3 ozs. of fish, two 
dipped in salt water and one mixed with half a teaspoon of cod liver oil. 

Weight when found - 1 111. 14 ozs.; on 51816.5 - 2 111s. 1 ox., 
and on release 11 /8/65 - 2 111s. 5 01s. 
h'o. 2 - 

Found Lyttelton 27/7/65 - l 111. 10 on. ;  S0/7/65 - l 111. I 4  ozs., 
and on release 11/8/65 - 2 Ibs. 2 ozs. 

This  bird was force fed for thc entire period. 
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hTo. 3 - 
Found at  Sumner 26/7/65 - 2 lb. 1 oz.; 3017165 - 2 lbs. 3 ozs., 

and on release 9/8/65 - 2 lbs. 4 ozs. 
This bird started to feed after the third day. 

No. 4 - 
Found New Brighton, 27/7/65. Weight, I lb. I4 ozs.; 3017165 - 

2 lbs. 1 oz., and on release 9/8/65 - 2 lbs. 2 ozs. Fed as No. 1. 

4s it can be seen all birds increased their weight and when 
released were in good condition to survive for a long period if they 
telt that return to the water was a little premature. 

A number of othcr birds that were cared for by people through- 
out the province died, and in most cases this was due to more than 
one washing, which 1 am convinced is fatal to  the bird. 

Meat, I feel, is also undesirable as a food when the bird is in 
the recouping stage, but it fish is not available, then the meat should 
be dipped in salt water or cod liver oil. 

- BADEN N. NORRIS 

BROWN BOOBlES ASHOKE A T  RAGLAN 
AND 1N F I R T H  O F  THAMES 

When I was looking through some bird notes made by the late 
A. C. Hipwell, I came upon the following entry. " Brown Booby 
(Sulu leucogaster) 28/2/61. 5.30 p.m. Raglan. One on beach near 
aerodrome. First seen resting on beach at  distance of about 30 yds. 
Observd  through binoculars. Dark brown plumage - very light under- 
parts. Bill heavy; feet light colour. Heavy flight in taking oft. Nearby 
a large flock of White-fronted Terns was wheeling and diving for sprats 
distulbed by kahawai. T h e  Booby made no attempt to  molest the 
terns. Hcad, bill and feet decided me to list the bird as a Brown 
lloc'by - an unusual sighting." 

I'he time of this sighting coincides with the season when sea 
birds ot tropical origin most conirnonly appear in northern New Zealand 
waters. I t  is not irrelevant to mzntion that in 1963 a Red-billed Tropic 
bird was Iound ashore on the same coast, actually on Toreparu Beach, 
north of Aotea Harbour. 

- R. B. SlBSON 

O n  8/2/65 a strange-looking bird with a ' Beatle haircut '  was 
observed sitting on boulders at Whakatiwai, on the west coast of the 
Firth ot Thames. I t  was successfully photographed in colour by Mr. 
Spencer Heath of Rotorua; and from the pictures it is easily identified 
as a Brown Booby (S .  leucogester). T h e  bird was actually caught and 
appeared extremely tame. It was examined for injury and subsequently 
released. 

Since 1952 there have been several sightings of Brown Boobies in 
th:: Hauraki Gulf and one was known habitually to roost among the 
Gannets (S. serral'or) on Horu Horu Is. (Notornis 6, 157-159). T h e  
specimen here reported may have been driven south and exhausted by 
the Fiji hurricane. 

- R. M. WESTON 
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PLUMAGE O F  BLACK F A N T A I L  

Dr. Soper's observation o n  the Black Fantail  (Rhi$idur.r~ f .  
fuliginosn) published in Notornis XI, No. 3, p. 195, in which he describes 
tlaving observed a mated pai r  of black-phased birds in which both 
Intlivitluals had white earcoverts, reminded me of a specimen receivctl 
a t  the Dominion Museum dur ing 1963. T h i s  I~ircl, killecl on the road 
in Goose Hay, Marlborough on  26/3/63, had prominent white earcoverts 
and was proved to  be a male by dissection. 

I\/luseum collections unfortunately contain only small series o l  
black-phased birds, and  most of these ;Ire of old origin antl many 
tnsufficiently labelletl. Nevertheless from tlte series studied a t  the 
Ilominion Museum in Wellington and a t  the Canterbury Muscunr in 
Christchurch, the Following table was drawn up. 

White Uniformly Place 
Sex Earcoverts Dark Collected 

X Nelson 
X Nelson 

Nelson 

Register Date 
Number Collected 

DM-1700 March 1904 
DM-1701 Nov. 1904 
DM-1702 Apr. 1905 

DM-1703 
DM- 1704 
DM-10001 
Canterbury 
AV-923 
Av-200 

Nov. 1904 
Apr. 1905 
26/3/63 

F 
F 
F x 

inconspicuous 
and on left 
side only 

F 
F 
M x 

F 
M x 

i n ~ ~ n s p i ~ u ~ u s  
and on left 
side only 

X blelson 
X Nelson 

Goose Bay 

X Otago 

Other  specimens, unfortunately not  scxctl, show ;I great variation 
in thc amount  of white feathering on  the earcoverts, i l  present, which 
can occur either on thc right or  on the left side or, symmetrically on 
both sides of the head. 

Yf the sexes marked on the old labels in collections can be 
relied upon,  it secms that the white markings on the earcoverts are morc 
likely to occur on  the males than on thc lemales, bu t  they can occur 
c n  Imth sexes. 

From the above it seems evidet~t  that Dr.  Oliver's (N.Z. Birds, 
i9.55, 1,. 495) statement " l ' h e  lemi~le  has a whitc spot over c;lch ear 
covert" is not supported by the cvitlence o l  carefully sexed specimens. 

- F. C. KINSKY 

NOTICES 
K E P K I N T S  OF PAPEKS 

Commencing with this issue, contributors requiring reprints of 
their papers should, within 14 days of  publication, order these direct 
from the printers, T e  Kau Press Ltd., P.O. Box 195, Gisborne, who will 
render accounts for the cost direct to the contributors. 

* 
KEKMADECS EX1'El)ITION 1964 

Covered reprints of the story of the Expedition by A. T. Edgar, 
a n d  ornithological findings by F. C. Kinsky antl G. K. Williams, arc 
now available l'rotn Mrs. H.  M.  McKenzie, P.O. Box 45, Clevedon, 
a t  4/(itl. per  c o p y  Cash with order.  
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REQUEST FOR INFORMATION 
CENSUS O F  GANNET COLONIES 

It is proposed to carry out a population census of the Australian 
Gannet (Sula bassnnn sesrator) in New Zealand during the 1966/67 
breeding season. T o  facilitate this, information is requested on popu- 
lation counts or estimates, and new colonies since the last census in 
1!146/47. Ornithologists near Gannet colonies are asked to make counts 
and estimates during the conling breeding season from Octoher to 
January inclusive. 

Information requested, i E  available:- 
1. Total Breeding Pairs 
2. Total empty nests 
3. Total  unattached hirds 
4. Stage of nesting - i.e. numher or proportion of eggs or chicks 

to total population, o r  description of chicks present. 
5. Photographs of as much of the nesting area as possible. 

All information or queries should be forwarded to: 
C. J. R Robertson, 
Dominion Museum, 
Private Hag, 
Wellington. 

* 
O.S.N.Z. LlHRARY CATALOGUE 

A new catalogue, including the huge collection of reprints in  
the Deignan gift, has been compiled and will he available at  the end 
of October, price ?I/-, cash with order, from Mrs. H. M. McKenzie, 
P.O. Box 45, Clevedon. * 

QUESTIONS ABOUT WEKAS 
An American scientist has carried out research work on various 

structures in the head of Wekas. She finds that there are features 
present which pose questions which she would like us t o  assist her in 
answering. 

D o  Wekas have accessory nests in association with water? 
n o  they swim and dive ? 
What special use, if any, d o  they make of their highly developed 

olfactory sense ? 
Have their lateral nasal (salt) glands been observed in use as 

excretory organs? i.e. have birds away from water on a 
hot day been seen to be  dripping from the nose? 

Would any person having information on these points please 
write to Mrs. G. L. I<. Carroll, Wildlife Branch, Department of Internal 
Affairs, Wellington. 

-*- 
ADVERTISEMENT 

FOR SALE 
48 Copies of NOTORNIS, Complete from Vol. 5 to date 

(July, 1952, onwards) All or any. Offers to: 
A. R. Harris, 52 Peter Street, Dunedin 


