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Fordham BLACK-BACKED GULL 3

BREEDING BIOLOGY OF THE
SOUTHERN BLACK-BACKED GULL
I: PRE-EGG AND EGG STAGE

By R. A. FORDHAM
Zoology Department, Victoria Universily of Wellington

ABSTRACT

It is shown that for the 1961-62 scason, the number of adults at
the breeding colony on Somes Island, Wellington Harbour, began to
increase in July 1961, and that nest building commenced about the
same time. Pair-forming behaviour is described and some evidence is
produced which indicates that established pairs probably re-form before
winter, and some pairs do not effectively part at all after breeding. The
male builds the nest practically alone, most activity occurring in the
late afternoon. The nest is made of whatever material is handy and
plentiful, and preferred nest sites include bare rock or soil, and amongst
long grass and rushes. No strange gulls or other vertebrates are
tolerated near the nest. Maximum and minimum nesting densities were
respectively 109 and 65 nests/acre; average nesting density was 84
nests/acre.  Laying started 18th October and continued for 99 days
until  24th _];mu‘lry Peak laying occurred in the second week of
November. The laying of two- and three-egg clutches was spread over
two to cight, and four to nine days respectively. The average clutch
size was 2.3 eggs, and the number of one- and two-egg clutches increased
as the scason progressed. Weights, measurements and colours of eggs
have been described and renesting occurrences summarised.

INTRODUCTION

This paper is an account of the breeding cycle of the Southern
Black-backed Gull (Larus (lominicanm) recorded during the 1961-62
breeding season on Somes Island in Wellington Harbour, and includes
descriptions of the arrival of breeding birds at the colony, nest building
and the egg stage. (In a second paper on the breeding cycle (Fordham,
1964) there are descriptions of incubation and the chick stage, the
breeding success of the colony is outlined, and mention is made of
breeding adult mortality and the behaviour of non-breeding birds.)
The colony on Somes Island was chosen for the study because of its
size (more than 1400 pairs) and because the island .is closed to un-
authorised persons in its capacity as the New Zealand Stock Quarantine
Station, so the birds are not often disturbed by people. Also there
are no mammalian predators present, except probably one leral cat.

No detailed work has been published on the bhreeding biology
of the Southern Black-back up to the present time, but general accounts
have been supplied by Stead (1932), Falla (1937), Wilkinson (1952) and
Oliver (1955). The remainder of the literature exists in brief notes
mainly appearing in “ Notornis.” Calls and postures that are mentioned
have been defined in an earlier paper (Fordham, 1963). On the
first occasion in which an animal or plant is introduced into the text,
the accepted common name (if in existence) as well as the scientific
name is given, but on subsequent occasions, except where ambiguity
may arise, only the common name is used. In addition the word
“gull” refers to the Southern Black-back unless otherwise stated.
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SOMES ISLAND AND THE COLONY

Somes Island is an approximately pendantshaped mass of
weathered greywacke with an area of a little over 61 acres (see Fig. 1).
It is roughly two-thirds of a mile long, has a maximum width of one-
third of a mile, and rises 247 feet in height. Cliffs averaging 50 feet
in height, but reaching 100 feet in some areas of the south end, exist
on the north, south and west sides, and steep grassy slopes form the
east side of the island. The cliffs and slopes arise from rocky beaches
and pass into more gently graded upper slopes. The uplift caused by
the 1855 Wellington earthquake has formed many beach terraces, oft-
shore peninsulas and islets, while numerous caves have appeared and
now dissect the coast line. The N.W.-S.E. strike of the greywacke
strata has encouraged the formation of many small bays. The soil
layer over the bed-rock is pebbly, crumbles readily, and is usually about
one foot in depth. In several exposed areas, especially on the south
and west slopes, all soil has eroded away to leave bare rock. One
small stream which drains the island at the southern end flows strongly
after rain, but is reduced to a trickle during summer. Various other
seepages exist, mainly at the north and south ends at the bases of
cliftfs and slopes.

Maori shell-middens are visible in several places and Best (1918)
records the presence of bird bones (which may have been those of
gulls) as well as fish bones and shells, possibly deposited between 1825
and 1840. Southern Black-backed Gulls were a food item of the early
Maori, and their bones have been recorded in Maori middens elsewhere
in New Zealand e.g. Smart et al. (1962). The house belonging to the
Stock Quarantine Ofhcer, and various buildings concerned with the
quarantine animals, stand more or less together on the central flat area
of the island. At the south end is an automatic flashing lighthouse.
Seventy-five yards off the northern tip lies the much smaller Leper
Island, which is a bird sanctuary, and the site of a small roosting and
breeding colony of gulls.

The climate of the island is basically mild, but is modified by
exposure. West to N.W. winds prevail, and relatively frequent gales
strike from the N.W, and the south, Few places are sheltered from the
wind, and salt spray flies over parts during storms. During the 1961-62
breeding season the birds experienced a fairly typical Wellington sum-
mer. The usual unsettled equinoctial weather gave cool, sometimes
cold and rainy days from late October to nearly mid November, but
the distribution of laying was unaffected, since peak laying occurred
during that time. Most of the island is under sown pasture, and much
of the land is fenced off into paddocks. Rows of Pinus sp.,Cupressus
macrocarpa, taupata Coprosma repens, karo Pittosporum crassifolium and
Olearia paniculata form shelter belts for some exposed paddocks. In
the inter-tidal zone Ulva and Hormosira banksii are present, and these
species plus portions of Carpophyllum maschalocarpum and Macrocystis
pyrifera cast ashore during storms, are used by some gulls in nest
building. On beach terraces the dominant plants are sand poppy
Glaucium flavum, Salicornia austiralis, rushes Scirpus nodosus, Carex
spp., flax Phormium colensoi and toe-toe Arundo conspicua, while Mueh-
lenbeckia complexa, flax and rushes are prominent on the coastal
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cliffs and slopes. The main cover on the upper slopes is provided by
tauhinu Casstnia leptophylla, horechound Marrubium vulgarve, rushes and
Muehlenbeckia. A stand of Olearia together with some ngaio Myoporum
laetum and pohutukawa Metrosiderous perforala forms a wide belt of
scrub up to 12 feet in height extending round the top of the island.

Apart from sheep which roam the island the gulls come into
contact with very lew vertebrates other than birds. The frog Hyle aurea,
skinks Leiolopisma zelandica, geckos Hoplodactylus /)(1(1/Lc1m and Field
Mice Mus musculus are present, and Elephant Scals Mirounga leonina
pay occasional visits. Northern Blue Penguin Eudypiule minor and
various passerines breed on the island, while many Red-billed Gulls
L. scopulinus and Starlings Sturnus vulgaris roost there during the non-
breeding season.

METHODS OF STUDY

Throughout the breeding season, i.c. between 16th October 1961
and 17th january 1962, the author lived on Somes Island. Thereafeer
visits ol several days’ duration were made at about weekly intervals up
to 17th March, alter which time short visits werce made once a month
until June.  Following a prcliminary survey of the island  during
numerous trips before “the breeding season, six areas were pegged out
(Fig. 2) which, though varying in size because ol the topography, gave
a thorough sample of the colony with respect to nesting density, aspect,
slope, altitude and vegetative cover. The high tide mark was taken
as one boundary for beach areas. The arcas were patrolled daily, new
nests being marked with a numbered peg and subsequently plotted on
a map of the area. No nest was marked until it contained an egg, since
a number of nests are built, but never laid in. As each egg was laid
in a nest it was numbered with lime-yellow BALM DUCO pamt which
dried instancly but did not wear off. Marking ink was also tried, but
found to be unsatisfactory, as it quickly rubbed off. Complete records
were kept of the 328 nests so marked. Two hides were erected; one
for the observation of an entire marked area and the “club” (the
group of non-breeding adults), and another for the cdose study of the
behaviour of a smaller number of pairs. Specimens of breeding, non-
breeding and juvenile birds were captured under special permit at
fortnightly intervals for measurement, and to provide data on food,
plumage, and gonad development.  Numerous birds dead or dying from
natural causes were collected for similar purposes, and specimens of
chicks were taken at about weckly intervals for growth studies. Two
breeding birds were trapped on the nest to test the durability of a
pigment stain, and 574 chicks were colour-banded in continuation of a
banding programme started in the winter of 1961

A count of the total number of nests on the island and oli-shore
peninsulas was made in early January (i.e. towards the end of the
breeding scason). By dividing the whole island into small sections, it
was possible to count almost every nest that either had been used, or
was well formed and unused. The result of this census was 1,419 nests,
which indicates that probably no more than 1,450 breeding pairs madc
up the colony during the 1961-62 season. Distribution of the nests is
shown in Fig. 3b.
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PRE-EGG STAGE
Arrival at the Colony

The number of adult birds present on or around Somes Island
during the d;ly steadily increased over the months before the start of
]aymgj (Fig. 3a). A clear distinction was made between adults present
during the whole day, and juvenile and non-breeding birds which arrive
from late afternoon onwards to roost for the night. Before July few
adults were present, but by the end of July “the first build-up in
numbers was noted, and the first nest-scrapes were found. Nest-scrapes
are partly shaped bowls in the earth or grass, which usually contain
nest material, but do not always indicate the site of the final nest.
It was noticcable at this stage that adult birds occupying a certain
area on the island during the day did not always roost in that place at
night. This remained true for birds with almost completed nests, but
no eggs, after laying had begun in the colony. Following the initial
formation of scrapes, there was a lull, in both general activity and
numbers of adults present at the island, until late August and early
September when steadily increasing numbers of scrapes and re-excavated
old nests were found.

In other New Zealand colonies the numbers of adult birds present
begin to risc appreciably at least onc or two months before laying
commences. Stead (1932) mentions that gulls take up their positions
on the nesting grounds in Canterbury at the beginning of September,
and Mr. C. P. Gallop told the author that gulls had begun to congregate
at the Baring Head colony, east of Wellington Harbour mouth, by
the middie of August. Also an adult gull banded by the author on
Somes Island was recovered in the Wairau River, Marlborough, near a
breeding colony on the 25th September. Presumably this gull had been
making its way to the colony for the breeding season. With regard to
colonies outside New Zealand, Murphy (1936) states that nest building
at South Georgia had started in October, and at the South Orkneys gulls
had arrived in numbers by the end ol September, the frst eggs l)cmg_’
laid on November 15th. This is & month later than the start 01 laying
at Somes Island, and is explainable by the fact that birds in higher
latitudes usually start breeding later in the scason than those in lower
latitudes (Lack, 1954).

By early October nest building was advanced and some gulls
were sitting on nests.  Up until late September any disturbance in the
colony had caused the adults to fly out and sit on the water where
they could be counted, but by early October, a week before laying
began, a number of adults would, after being disturbed, remain circling
overhead giving the alarm call and return to their places a few minutes
later. As laying progressed, fewer and fewer birds would abandon their
nesting areas when disturbed; instead, they would remain wheeling
overhead; so that by late October it became impossible to estimate the
numbers present.

Pair Formation and Territory Establishment

This can be separated into two types: the re-formation of estab-
lished pairs, and the formation of new pairs. There is abundant evidence
that in the Herring Gull (L. argentaius) individuals are monogamous
(Paludan, 1951; 1ll]bLT"LII 1953) and it is reasonable to assume that
this is also the case in thc closely related Southern Black-backed Gull.
Tinbergen (1953) considered that for the Herring Gull established
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pairs separated in autumn and recombined in spring. While there is
formation of loose flocks of Southern Black-backs of all ages after
breeding (i.e. from February onwards), bond-forming displays such as
head-tossing, mewing and choking can be seen between pairs of gulls
in a flock from at least April onwards. During regular trips round
Wellington Harbour the author continually noted pairs of adults stand-
ing apart from the flock (and head-tossing) from June onwards, i.e.
winter. By July pairs were beginning to arrive at Somes Island, and
the first (unsuccessful) copulation was seen on 22nd September. On
Somes Island a pair of banded adults was consistently found roosting
together in the same place from 9th June onwards, and during winter
several other pairs were caught at night, roosting apart from other
birds. While it is realised that the exhibition of breeding behaviour
early in the year need not indicate a cemented pair-bond, these data
suggest that if established pairs do break up after breeding many are
probably reformed before winter. Moreover it seems probable that
many pairs do not effectively part at all.

Formation of new pairs is less obvious but in most cases must
occur during the time that the number of birds is building up at the
colony before breeding. The main resting place at the colony for
non-mated adults and a very few immature gulls was found to be the
grassy slopes by the lighthouse at the southern end of the island. This
group and area is cquivalent to the area in Herring Gull colonics
named the "“neutral area” by Darling (1938), “where any or all the
birds sit amicably within a few inches of cach other ”; and the “ club”
by Tinbergen (1953), which is the group of (as yet) non-breeding birds,
and also the ground they occupy. The “ club” grows in numbers before
breeding starts and is the place where pair formation can be most
readily seen.

The complete series of postures which lead to copulation and
which are associated with cementing the bond between the new pair
may be seen only during the early stages of the pair’s association, since
shortened displays become more common as the season progresses. When
one member of a new pair lands beside the other or when both birds
fly in and land together they may immediately break into the long
call and/or assume the upright posture quickly followed by the face-
away attitude. Both birds then face the front and begin to mew while
walking together. The male appears to direct his walking to some
particular spot, i.e. he seems to take the lead in choosing an area which
then becomes the site of vigorous, scmetimes prolonged choking. Follow-
ing choking there may be a slight pause, but sooner or later the female
begins head-tossing, which becomes more intense if the male responds by
head-tossing. This activity culminates in copulation. If the male does
not begin head-tossing in response to the female, or if he begins head-
tossing and then stops, the activity usually results in the female being
fed by the male. Probably the best explanation of such cases is that
the threshold of intensity necessary to bring about copulation is not
reached. Pair-forming displays as outlined rarely if ever evoke interest
from neighbouring birds. The sequence of postures leading to copu-
lation is then: long call, upright, face-away, mew call, choking, head-
tossing, copulation. Tinbergen (1960 a) has described the series of
displays involved in the formation of pairs in the Herring Gull. This
sequence is: long call, mew call, choking, face-away, and is similar for
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all the large gulls so far as is known (Tinbergen 1960 ). The only
difference between the two sequences is that in the Southern Black-back
the [ace-away attitude is usually assumed before mewing and choking,
not after. Variation in pair-formation displays can be intraspecific as
well as inter-specific since Moynihan (1958) states that pair-forming
displays in the N. American Herring Gull tend to be somewhat different
from those ol the European Herring Gull.

Once pairs are cstablished they eventually scttle into an arca
and take up territories. It is not known for certain if both members
of the pair choose the territory together, but it seems likely that the
male tokes the lead at least in choice ol the actual nest-site. To begin
with nests are scattered and the territories are large in size. However,
as more pairs arrive in an area the gulls are forced to withdraw their
boundaries until eventually they have a minimum territory at the
height of the breeding scason. The minimum territory size varics with
the aggressiveness of each male.  From observations over a period of
weeks the boundaries of several territories were progressively marked out
and it was possible to discover the approximate area of threc territories
which happened to be in line. They were respectively 28, 33 and 154
square yards in extent. Tinbergen (1952) mentions that, after mating,
a Herring Gull pair selects a territory and from then on fights almost
exclusively in defence of this territory.  IFurther, Tinbergen (1953) states
that each gull has a tendency to claim a territory about 30-50 yards
in diameter. Territorics of such size are far larger than those ol
Southern Black-backed Gulls and must have been part ol a widespread
colony. Nesting densities in the marked areas varied greatly, so that
some pairs which nested far away from most other birds held territories
larger than those measured, but the vast majority of pairs did not hold
territories smaller than 28 square yards. Nesting densities will be
discussed in more detail later.

Defence of the Territory

Noble (1939) defined territory as “any defended area.” At the
beginning of the scason the territory comprises the nest and surround-
ings, but shortly after the eggs hatch the nest lases its significance as
the centre of territory and it is only the chicks that are defended.
Defence of the nesting area and defence of the brood involve largely
the same actions, but they differ basically in that quite different circum-
stances arise from the defence of wandering chicks as opposed to the
static nest and eggs. Defence of the brood will be described in the
section dealing with chicks (see Fordham, 1964). There are two types
of territorial defence __ intra-specific and inter-specific.

1. Intraspecific.  Male birds repeatedly spar with their neigh-
bours. This sparring ranges from the adoption of aggressive postures
such as choking or grass pullmg, to actual combat involving pecking and
wing blows delivered by the region of the junction of the brachium and
ante-brachium. Sparring between owners of long-established neighbour-
ing territories occurs less frequently as the season advances and most
attacks are directed against strange gulls. Yet strange gulls are not
often involved in a fight because, provided they see the territory owner
hehaving aggressively and starting to charge, they are usually able to
escape in time.  Such bird§ may, however, be chased in flight for up
to 100 yards. Usually strange gulls, both young and old, are very
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wary wnen they land in a group of incubating gulls, and start at the
slightest display of aggression. But some walk slowly among the nests
inspecting them carcfully, and on occasions approach very close to
sitting birds whose mates are absent. It is likely that these gulls are
searching for stray eggs, or chicks incompletely covered by the sitting
birds, who rapidly become intolerant of the strangers near them.

When breeding gulls are disturbed by the presence of a human
they wheel and hover overhead and repeatedly attack one another. Some
of these attacks are between neighbouring gulls and are thus part of
intra-specific territorial defence. If one gull dives at another in the
air the attacking bird does not give the charge call, which is used only
mter-specifically.  Detailed dcscrlptlons of aerial hostile behaviour in
six species of N. American gulls have been given by Moynihan (1956).
He considers the range of such behaviour probably to be essentially
similar in all gulls, but recognises that different species have different
patterns of dlsplay

If a territory is deserted for some reason, neighbouring gulls very
soon occupy it. The following observation illustrates how completely
the nest loses importance after eggs or small chicks have been destroyed.
Four days after a single six-day-old chick disappeared from nest 313,
the male bird was observed sitting three feet from the nest. A second-
year bird (non-breeding) approached, stepped on to the edge of the
nest and looked steadily into it two or three times. It then moved to
the opposite side and repeated the action. After about three minutes
male 313 walked slowly to the nest and looked in while the second year
bird moved away. Four days previously male 313 would not have
tolerated a strange bird in his territory, let alone in the nest.

2. Interspecific. Methods of defence against predators other than
gulls are varied. The gulls will always circle close overhead giving the
alarm call and sometimes swoop down on the intruder giving the charge
call. In general the charge call is not given by a bird until incubation
is well advanced. Some birds never dive at an intruder but merely
hover overhead giving the anxiety call. When swooping, one or both
feet may be lowered so that the intruder may be struck with the feet as
well as the beak or a wing. A blow from the beak is often sufficient
to break the skin of the human scalp. The appearance of a predator
in the flock will put all birds to flight and bring a light rain of faeces
from those circling above. These discharges appear at first sight to be
unintentional, but some birds will fly low down and from close range
defecate directly on the intruder. Other unpleasant defensive actions
include the occasional dropping on the intruder of food from the crop,
as well as stones or bits of earth. Diving attacks at a predator con-
stitute defence by the individual, but social attacks by a group of adults
do occur when, for instance, a Harrier (C. approximans) is driven off.

No birds are tolerated near the nest and animals such as sheep
are driven away. An extraordinary happening between a Blackbird
(T. merula) and a gull was observed on Somes Island by Mr. R. Mander,
and is to the author’s knowledge the first account of a small bird
showing aggression towards a Southern Black-back. The gull was sitting
on a nest under trees, and a Blackbird was seen making repeated runs
at it. The gull half rose each time to repulse the “ attack,” but did not
itself attack the Blackbird. When sheep have approached too close to
a nest or chicks, gulls have been observed to adopt the grass-pulling
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threat posture, before attacking in the manner usually adopted against
a predator. The sheep’s habit of cropping grass and raising its head
may have been interpreted as grass-pulling by the gull. A case of lack
of aggression towards a potentially dangerous predator was_ provided
by the reaction of the gulls to the sheep dogs on the island which
had been trained not to touch gulls, their eggs, or chicks. On one
occasion a dog walked through part of the colony where chicks were
running, whereupon the adults showed some concern but did not
join in a social attack on the dog, as is described by Tinbergen (1953)
in Herring Gulls.

Nest Building

In the early stages of nest building the male collects beakfuls of
nest material from various places, carries them to the female mewing
as he does so, and together they move to some place where, with
vigorous choking, the material is strewn around. The next load he
brings may be dropped somewhere else close by, but eventually over
a period of days or weeks one spot begins to receive all the material,
and this is the site of the final nest. The other places which may have
received some material early in the season may be partially formed
into nests in the way described below and are called scrapes. In one
scrape more than a pound weight of fresh grass plants was used to
form the bowl. While the female does bring occasional loads of material
to the nest, the male builds the nest practically alone. During a bout
of vigorous nest-building activity he hurries around collecting load after
load of material while the female makes little or no contribution
(Plate T A). In general the birds select the nearest available material,
so that pairs nesting on beaches usually have nests made of seaweed,
sticks, occasional mollusc shells and debris from the sea, while nests on
the slopes of the island are made of grass, sticks, leaves, fresh shoots of
herbaccous plants such as horehound, or succulents, as well as bits of
wool, feathers and old bones. However nests have been found composed
almost entirely of one material such as pine needles or moss, far away
from the nearest supply of pine needles and moss. One nest in a
bare rocky outcrop near the sea was formed largely from sprigs of
cut tauhinu up to 15 inches in length, which must htve been carried
in flight for about 50 yards. Other birds have been seen flying at
least several hundred yards with beakfuls of nest material. Occasionally
a nest-building gull removes material from nearby nests while the
owners are absent. Such a bird is sometimes seen eagerly gathering a
huge beakful of grass, only to lose all but a few wisps on the way back
to his own nest because he treads on the stalks trailing from his beak.
This behaviour is not intentional *stealing,” for the bird usually does
not return to the readily available supply and any further searching is
undirected.

Collection of material can become a strenuous activity when a
gull chooses to tug out small, whole grass plants, or to drag an
awkwardly shaped twig backwards and forwards in attempts to turn it
over so that it can be carried directly to the mnest. As the male
approaches the nest with a load of material in his beak he mews
loudly and, when the nest site is reached, he either drops or carefully
places the material on the edge of the bowl. He then chokes, and if
his mate is nearby she may join him and begin choking. Usually it is
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the male who then steps into the nest, sometimes choking as he does
so, and after squatting down begins to pat his feet alternately against
the sides of the bowl. The patting compresses the material forming the
sides of the nest and tends to work it upwards, depending on how high
the feet are raised. Often material is placed on the nest edge after
the bird has stepped into the bowl so that, on sitting down, the bird
faces the material it has just brought, and the patting which then
begins does not mould this new material into the old but helps build
into the nest the material brought on earlier trips. It is common there-
fore to see a gull patting in the nest with his chin resting on a heap
of loose material just dropped. While sitting in the nest the gull may
further distribute the material in front of it by lifting and placing
pieces of grass and twigs with its beak. The body is kept comparatively
still while the feet pat the nest material into place, i.e. the bird does
not turn in the nest, but some slight tilting movements of the head may
accompany the rearrangement of twigs with the beak. The sequence of
events outlined is nearly always modified in many small ways by
repetition or emphasis of one or more of the activities.

One afternoon the very beginning of a nest was observed (Plate
IT A). Between 2 p.m. and 7.30 p.m. (i.e. till just before dark), a
male bird was scen plucking leaves and shoots from a small horehound
plant and dropping them near its base, where previously there had
been no sign of a nest. He tugged at the plant quite strenuously, sitting
down in the small pile of material every now and then, and choking
occasionally; but he did not pat. At intervals throughout the afternoon
there were bursts of activity during which more material was collected,
so that a small lopsided ring formed, and after approximately four
hours he was seen to pat with his feet for the first time. The female
occasionally picked up odd twigs, but simply dropped them, and did
not join in the choking at any stage. The following morning the male
was already picking up bits of grass around the nest by 5.30 a.m. and
there was sporadic activity until midday. Further material was added
to this nest in the course of the following weeks until, 21 days after
building started, the first egg was laid (Plate LI BY. The majority of
nests are completed before the first egg appears, but sometimes eggs arc
laid in what appear to be untidy, incomplete nests. In these cases the
nest is tidied up during the following days and is often added to. One
nest was found with fresh moss added to it after the eggs had pipped;
however, any material added to the nest during incubation is connected
with nest relief, which will be discussed in the section dealing with
incubation, After the chicks have hatched no material is ever added
to the nest, which rapidly becomes fouled and neglected, even before
the chicks have left it.

A nest is built generally in three main stages. There is an
initial, active stage during which a large part of the nest is formed;
this is followed by a pause in building; then there is a final burst of
activity during which the nest takes shape and the first egg is laid.
Imposed on this broad plan is the diurnal rhythm of the birds in which
nest building, as with most other breeding activities, occurs with greatest
intensity at certain times of the day. In general the first nest-building
activity of the day is not seen until about an hour after sunrise, and
lasts with moderate intensity for approximately three hours, so that
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II (a) —A

"nest’” after one day of building.
in (a), 21 days later.

nest later contained two chicks.
original nest was beside the peg.

(b) — The same nest as
(c) — Nest under 12f{t. Olearia scrub: this

(d) — A secondary nest. The
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from mid-morning till sometime in mid-afternoon practically no nest
building occurs, and the birds are mainly preening or sleeping. However,
after this time a steady increase in nest building activity is witnessed
until well into dusk, which is followed by a sudden drop in activity.
Although there is some morning activity, most nest building is done in
the period of late afternoon and early evening and, as is the case with
all other breeding behaviour, nest building may occur at night, especially
during the phase of full moon. The increase of nest-building activity
during the afternoon is shown clearly by the following abridged set of
observations from the hide:

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

3.00 p.n. There has been virtually no nest building up till now.

3.50 p.m. Since 3 p.m. one or two birds have been sitting in empty
nests or picking up bits of grass from the ground.

4.30 p.m. A male (later the male of nest 313) picked up a load of
grass and choked in response to the female who was standing in
the nest choking. Shortly after this male 313 sat in the nest
drowsing, and choking gently.

5.80 p.m. Other birds are now sitting on empty nests, occasionally
choking and picking up bits of material; general activity has in-

creased.
545 p.m. Numbers of birds are bringing loads ol material to their
nests.

6.00 p.m. Male 313 has now started building. He began walking
quietly around pecking at grass and twigs and bringing the bits
back to the nest. His mate appeared beside him and choked, and
a little later he was attacked by a neighbouring male.

6.30 p.m. Shadows are lengthening and nest building is now [lairly
common everywhere.

6.40 p.m. Male 313 is now working hard, but the female is taking no
part; she walks about, preens, or makes short flights.

6.50 p.m. Male 313 is making trip after trip for material; he collects

huge beakfuls of horehound, etc., brings it to the nest mewing

quietly, drops it, then pats in the nest; patting finished, he leaves
straight away for another load.

p.m. The sun has disappeared behind the hills, but nest build-

ing, mewing. choking and head-tossing are common everywhere.

7.00 p.m. Male 313 is working hard, unaided by his mate. Sometimes,
after he has gathered a load he almost runs back to the nest to
drop it.

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

7.20 p.m. Male 313 is standing with shoulders hunched and eyes shut

near the nest; a little nest building is going on in other nests,

but the intense activity is over.

p.m. Darkness approaching. Male and female 313 have been

head-tossing by the nest and the male is now on the nest; there is

very little nest building now occurring; left the hide.

6.55

S

7.3

ot
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THE NEST

1. Nest Sites. Nests were found all over the beaches and slopes
where disturbances caused by man (i.e. the quarantine staff) were at a
minimum (Plate 1 B). 1In general, cliffs were not favoured by the
birds and caves were very rarely used. Only one nest was found in a
cave-like place __ just inside the mouth of a disused concrete gun-
shelter, but in subsequent seasons nests were built well inside the
concrete gun-shelters.” (c.f. Stevens (1950) who refers to a Herring
Gull nest situated 18 inches from the entrance of a hole in the side of a
disused clay pit.) Favourite nest sites were on open grassy ground,
among rushes and small shrubs, on beaches and beach terraces, under
over-hanging plants such as flax or toe-toe, or in sheltered nooks in
the rocks. A few nests occurred under trees (Plate Il c), eg. at the
base of clumps ol Olearia. To reach these nests, the birds had to land
outside the area of bush and walk under the trees on leaf-covered
ground for many yards. No nests were found in trees, as has been
described for the Common Gull Larus canus (Jourdain, 1935; and
Bos, 1947). 1In the Antarctic, nests of moss have been built upon a
foundation of snow (Murphy, 1936). Preferred nest sites have been
determined from the marked areas and are presented in Fig. 4. The
gulls make little or no attempt to seek a sheltered nest site for, out of
95 nests, only 8%, were well sheltered. 249, had partial shelter for the
sitting bird but 679, were in exposed positions. Some nests were bult
without any special construction in precarious places on slopes, or on
the high tide mark, so that storms or spring tides destroyed them.
When damaged some ol these nests were strengthened by addition of
more material, but this rarely prevented the eventual destruction of the
nest. The following is a typical example of a nest built in an unsafe
position. A marked nest containing one egg and built with insecure
foundations on the uppermost slopes of the island collapsed after the
pair had been sitting for 19 days. Twenty-two days later, with two
new eggs, the nest collapsed again. A further two eggs were then laid
but did not hatch.

2. Nest Structure. A typical nest is a rather loose collection of
grass, leathers, sticks and oddments which are partly intertwined more
by accident than intention, but which in many cases form a strong,
well bound nest. The dimensions of 280 nests were determined by
three measurements when the first egg appeared in each.

(#) Diameter of complete nest: This measurement of the greatest
spread of nest matcrial was made across the centre of the nest.

(b) Diameter of the bowl: This measured the width of the bowl from
edge to cdge.

(c) Depth: This measured the greatest depth of the bowl.

The results of these measurements are presented below in inches. .
Average values are based on the measurements of 115 nests.

Diameter of Complete Nest Diameter of the Bowl — Depth

Maximum . 30.0 10.5 7.0
Minimum 10.0 7.0 2.5
Average 17.5 9.0 5.0

Nests in beach areas tended to be slightly larger, ie. contain -
more material than those -on the slopes; the diameter of complete beach
nests (19.0 inches) averaged two and a half inches greater than the
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diameter of complete nests on the slopes (16.5 inches). There was no
difference between the average depth of beach and slope nests. It is
seen that nests vary considerably in size, which is dictated in part by
the site chosen and the material used, but in similar circumstances
size is probably a measure of the nest-building drive of the birds con-
cerned. After the eggs have been incubated for a week or so the nest
material sometimes becomes slightly flattened and spread so that the
diameter of the bowl may increase, and all nests flatten out after the
chicks hatch.

3. Double Nests. Divided or double nests were occasionally found
in late October, ie. the early part of the breeding season. These were
two almost full-sized nests placed side by side so that they seemed to
be part of each other. Eventually one nest would be chosen by the
birds and the eggs incubated in it, but the fate of the twin nest was
variable. In some cases the unused nests were simply ignored and dis-
integrated, but later in the season others were found containing eggs
or chicks, with a partly formed nest beside each one. It was thought
likely that the partly formed nests were made from material brought
by the nonsitting bird during nestrelief, and then moulded into a
nest shape as a displacement activity if the incubating bird refused to be
relieved. (When describing nestrelief in the Herring Gull, Tinbergen
(1953) states that in cases of frustration, nest building appears as a
displacement activity.) A double nest was under observation for vary-
ing lengths of time over a period of a week, but only one addition of
material to the nest was seen. The male of the pair was sitting on
thre¢ eggs while the female stood by the twin nest. A strange gull
approached and kept walking close by the two nests, whereupon the
resident’ female choked a little as a sign of aggression, picked up some
grass, and patted it into the twin nest. Finally the male sprang from
the nest and drove the strange bird away. In this case, however, addition
of grass to the twin nest was prompted not by frustrated nest-relief
but by the approach of a strange gull.

4. Secondary Nests. No mention has been found in the literature
of what have been called *secondary nests” (Plate 1I D). These nests
were found in the latter part of the season, associated with at least
four of the marked nests, and it is considered they arose in the follow-
ing way. Eggs sometimes fall out of nests and come to rest a few feet
away, where they are usually ignored. However, it was found that, when
the eggs in the original nest were broken or lost, the lone eggs would
shortly after become the site of nest building, and new (secondary)
nests would be constructed around and beneath them. A good illus-
tration of this was provided by one of the marked nests which contained
two eggs. The second egg disappeared 23 days after it had been laid
and, 18 days after that, the now addled first egg was found outside, but
near the nest. Four days later a nest was built around this egg, which
was then looked after for about five days. In another secondary nest
the egg was kept warm for 19 days before it was finally abandoned.

5. Objects in Nests. Nests with or without eggs were often found
containing one or two small objects other than eggs. These objects
ranged from rough or smooth stones of various sizes, to clods of earth,
pellets of sheep dung and round shells of marine gastropods. Tt is clear
that in most cases the objects had been placed in the nest by the pair
concerned, but the reason for this was not apparent. In grass pulling
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and aggressive choking birds have often been seen to pick up bits ol
carth or a pebble, hold them for a few seconds, then drop them.
It secems likely that on some occasions these objects may then be carried
to the nest and dropped in it. Davis (1942) states that gulls “ commonly
roll stones or sticks inte the nest from nearby.” Garden snails have
also been found after very wet weather in some nests, where they have
probably sought shelter under the sitting bird.
NESTING DENSITY
In Fig. 3b it is seen that nesting occurred practically all over the
land outside the main farm and quarantine area. Only the activities
of people and stock prevented the birds from nesting over the whole
island.  As previously mentioned the number of nests in an arca in-
creased as the season progressed, so that maximum density of nesting
occurred after the middle of the season. Towards the end of breeding,
when the number of birds in the colony had been maximum for some
time, the nests in each area were plotted on maps and the nesting
densities determined. These arc shown in Table 1.

TABLE | __ NESTING DENSITY IN THE SIX MARKED AREAS
No. Square

Size of Yds.]

Area Total No.  Nests/ Nesting
Area in Acres Nests Acre Pair
A (lower slope) — 0.46 37 80 60
B (beach) - — 0.55 47 86 56
D (upper slope) — 0.97 106 109 44
¥ (upper slope) - 0.79 51 65 76
G (beach) — . 0.42 37 88 55
H (beach) Mainland 0.36 | 0.43 27) 41 75 64
Islet 0.07 ) 4} - 57 86
Averages - 0.60 51 84 59

(Only the mainland portion of area H was considered in determin-
ing the averages of the two right-hand columns.) It will be noted that
the average density of nests was 84 nests/acre. No significant difference
was found between the nesting densities of slope and beach arcas, nor
between comparable areas with different aspects. The maximum density
of nests was found in an upper slope area (area D) and so was the
minimum (arca F), apart from the off-shore islet in area H which had
only four nests. The dispersal of nests in these two areas of extreme
nesting density are shown in Fig. 5. Since both areas were on slopes,
for comparison a beach area (area G) has been included in the figure.

The extreme nesting densities were:_
No. Sq. Yds.

Sample No. of Nests/ [Nesting
drea Region Nests Acre Pair
Maximum D 0.11 29 264 18.6
Density acres
Minimum F 0.45 22 49 99.0
Density acres

In the area of maximum nesting density many nests were only
a few feet from their neighbours, and the average number of square
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yards per nesting pair (18.6 sq. yds.) contrasts sharply with the size of
territories claimed by Herring Gulls, where “each gull tends to claim
a territory of about 30-50 yards in diameter” (Tinbergen, 1953).

The activity of the gulls around the densely nested region of
arca D early in the season was thought to correspond to the * head-
quarters ” ol the Lesser Black-backed Gull (L. fuscus) colony described
by Darling (1988). Darling described a portion of the colony in which
his intrusion caused more excitement amongst the birds than in other
parts of the colony. Later on, however, it was found that all parts ol
the Somes Island colony behaved in the manner described by Darling
and, because of the entirely different conditions, further comparison
became impossible. In the area of minimum nesting density, the nests
were on the whole evenly but widely spaced. The reason for this low
density was probably that the area was largely one of cropped pasture,
with little cover for the chicks.

EGG STAGE
Dates of Laying

The length of the cgg-laying period is shown in Fig. 6. The first
cgeg was found on 18th October, and by the end of November (i.c. alter
44 days) the peak laying period was over. Occasional new nests con-
tinued to appear for a [further 55 days (till 24th January) and the
whole laying period thercfore lasted 99 days.  Although the last few
nests were located in new sites it is probable that some were in fact
repeat nests of pairs that had lost their frst clutch.  Stead  (1932)
mentions that “‘ towards the end of January the old birds in many
cases begin nest building again, but don’t raise a second brood.” A
general pattern of a protracted laying season is common in New
Zealand, which has a temperate climate. This type of pattern can be
contrasted with the northern-hemisphere pattern of a compact or abrupt
season. Paludan (1951) gives the length of the laying season for a
Herring Gull and Lesser Black-back colony studied in Denmark:

Length of Laying Season in Denmark 1943 % 1944

Herring Gull Lesser Black-backed Gull
1943 38 days 49 days
1944 42 days 50 days

Since Paludan’s figures include all renesting occurrences, the lay-
ing scason for the northern hemisphere gulls is about half the length ol
the laying season for the Somes Island gulls.

As mentioned previously the first egg was found on 18th October.
An intensive search of the island was made the same day but no other
eggs were found, although one or two other nests with eggs may have
been in hidden or inaccessible places. The peak of ldymp was reached
by 5th November (19th day of the season) and lasted for about cight
days, during which time 122 new nests were marked. This number
represented 59“/ of all nests in the marked areas. A second, lower
peak of laying occurre(' about 20th November, after which time laying
gradually decreased. The last new (?) nest with eggs was found on
24cth January, but some birds were still incubating eggs far into February
and newly built nests without eggs were found at the end of that
month. In mid March 1963 three non-flying chicks were found; these
chicks must have hatched some time in mid February of the 1962 - 63
season. Incubation of eggs in mid February on Somes Island has been
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noted also by Kinsky (1962). Weather apparently had no cffect on
laying, as storms did not seem to hinder the building of new nests.
However, destruction of established nests by storms did give rise to
some renesting.  In Fig. 6 " probable new nests” refer to those nests
which were not discovered until the two or three egg stage. In nearly
all of these nests it was possible, once the chicks hatched, to determine
when the first egg had probably been laid. Laying in the Somes Island
colony usually begins about mid October (Mr. F. C. Kinsky, pers. comm.)
but there are only limited data available for colonies elsewhere in New
Zealand and no pattern is discernible except that in most cases laying
begins about mid October. In the 1961-62 season the Wellington
colonies varied a little in the date of first laying. Mr. C. P. Gallop
told the author that laying began at the Baring Head colony, east of
‘Wellington Harbour mouth, about 20th October, while Mr. C. N. Challies
uupplned data (unpublished) showing that the first eggs in the Palliser
Spit colony, Palliser Bay, must have been laid about 7th  October.
However in the 1950 - 51 season laying at Palliser Spit must have begun
about 5th November, since the first chicks hatched on Ist December
(Nr)Lomis 1V, Class. summ. notes). Since on Ward Is. in Wellington

Harbour, the first chicks hatched on 19th November, 1950, laying must
have started about 28rd October (Notornis V, Class. summ, notes), and
on Taieri Is., south of Dunedin, since two eggs had hatched by 14th
November 1943, laying must have started about 18th October (Notornis
1, Class. summ. notes).

If colonies south of New Zealand are taken as a whole, it is
scen that they start laying later than those in New Zealand.  This is
explained by differences in latitude _ birds in higher latitudes laying
fater than those in lower latitudes. Table 2 shows that in the southern
colonies laying began three to six weeks later than at Somes Island.
Falla (1987) records that the first egg in a Kerguelen colony of 1929
was laid on 16th November, and that nesting was almost over by the
beginning of February when most of the young birds could fly. On
Heard Island the first chick hatched on Ist December (1929), which
means the first egg must have appeared about 4th November if an
incubation period of 27 days is allowed.

TABLE 2 _ START OF LAYING IN SOME COLONILES
OUTSIDE NEW ZEALAND

Place Latitude Start of Laying
(Somes Island, N.Z. 41°8 18th Oct. 1961 this study)
Kerguelen Island 48°S 16th Nov. 1929 Falla (1937)
Falkland Island* 52°§ Murphy (1936)
Heard Island 53°S ca. 4th Nov. 1929 Falla
S. Georgia* 54°S§ Murphy
Macquarie Island 55°S 9th Nov. 1912 & 1913 Falla
S. Orkney Island* 61°S I5th Nov. 1913 Murphy
S. Shetland Island* 63°S Murphy
S. of Antarctic Circle 66°+S  20th Nov. 1914 Murphy

*The breeding scason at the South Shetlands, South Georgia and
the South Orkneys is somewhat earlier than at the Falklands, for which
no date is supplied by Murphy (1936). The first pair of Southern
Black-backs ever recorded nesting in  Australia must, according to
information supplicd by Gwynne and Gray (1959), have laid sometime
in early or mid December.
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Time of Day Eggs are Laid

To find the time of day when eggs are laid, seventeen nests in
one marked area were inspected up to five times a day. The area
chosen permitted use of binoculars from an overlooking cliff-top, so
two or three inspections during daylight were made without unduly
disturbing the birds. Unfortunately the records are too slight to do
more thzm indicate the possible results of more complete data, but it
does seem that the times at which eggs are laid do not fall into any
well defined pattern, and that they may be laid at any time of the day
or night. Lesser Black-backs may also lay at any hour of the day or
night, according to Paludan (1951), and Weidmann (1956) found no
significant tendency for Black-headed Gulls (L. ridibundus) to lay eggs at
one particular time of day. On the other hand detailed surveys by
Skutch (1925) of 40 species of Central American land birds have shown
that each species has its own time for laying, with generally well marked
family trends. In addition birds which lay about sunrise show less vari-
ation in the hour of laying than those which lay later in the day. How-
ever, the laying habits ol gulls in temperate regions are not strictly
comparable with those of land birds in the tropics where there is a
different relationship of day to night.

Spread of the Clutch

The time interval between the laying of individual eggs in a
clutch can be called the spread of the clutch, or “laying pattern”
(Paludan, 1951). There are two or three main laying patterns, and
also a number of less frequent patterns which may be explained in
part by errors in observation caused by only one daily visit to most of
the nests. There was found to be no correlation between the time of
season and the spread of the clutch, since clutches showing an uncommon
laying pattern occurred at intervals throughout the scason. The various
laymg patterns of 257 nests are shown in Tables 8 and 4.

TABLE 8 __ SPREAD OF THREE-EGG CLUTCHES g,
g 3
Type Laying Period of the Clutch §§ §
a1l 2 % 4 5 6 7 8 9 & &

Al st | 2nd 8rd | 5 370
A2 Ist | 2nd 3rd l . 5  38.70
A% Ist | 2nd 3rd 1 074
A4 1st 2nd 3rd 44 32.60
A5 st 2nd | 3rd 32 23.70
A6 Ist 2nd | 3rd 2 1.50
A7 st ond | 8rd 32 25.70
A8 st | ond | 3rd 12 8.90
A9 st | | end | Srd | 1 074
A0 st I | | 2nd 3rd 1071

135 100.0
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For three-egg clutches the most comumon pattern was A4 where
approximately 48 hours elapsed between the first and second, and the
sccond and third eggs, so that laying was spread over five days. The
next two most common patterns were A5 and A7 where there were
respectively: 48 hours between the first and second, and 72 hours between
the second and third eggs; and 72 hours between the first and second,
and 48 hours between the second and third eggs, i.e. in both cases
laying was spread over six days. Eighty-one (609,) of the 135 three-egg
clutches took six to nine days to be completed, a tendency towards a
prolonged laying peried noted also in Lesser Black-backs by Paludan
(1951). In both Herring and Lesser Black-backed Gulls, laying pattern
A4 is also the most common; 709, of the Herring Gull, and 469, of the
Lesser Black-back clutches being laid in this manner. The laying
patterns outlined thus show resemblances to those of both the Herring
and Lesser Black-backed Gulls.

TABLE 4 __ SPREAD OF TWO-EGG CLUTCHES

¢ g

Type Laying Period of the Clutch -.g:; §
Days1 2 8 4 5 6 7 8 =G &
B1 Ist | 2nd 9 7.4
B2 Ist 2nd 29 23.7
B3 Ist 2nd 60 49.2
B4 Ist Znd 14 115
B5 Ist 2nd 9 . 74
B6 Ist 2nd 1 0.8

122 100.0

. In contrast to the three-egg clutches, the most commonly occurr-
ing time lapse between the first and second eggs to two-egg clutches
was 72 hours (B3), i.e. laying was spread over four days. The next
most frequent pattern was B2 with the usual time lapse of 48 hours,
so that laying was spread over three days. It is possible that in B6
an egg was laid between the two recorded eggs, but disappeared out ol
the nest, thus escaping notice. The conclusion seems to be that the
most common lapse of time between each egg is 48 hours in three-egg
clutches and 72 hours in two-egg clutches.

Cluich Size

The number of eggs in 310 first, and 14 repeat clutches is given
below:

First Clutches Repeat Clutches
Number of Nests Percentage Number of Nests Percentage
3 cggs — 149 48.1 4 29.0
2 eggs 133 42.9 10 71.0
1 egg - 28 9.0 0 0.0

3510 100.0 "4 100.0
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The 310 first clutches studied had a total of 741 eggs. This
gives an average clutch size for the whole season of 2.3 eggs per nest,
a figure which is almost identical to the mean clutch size of Herring
Gulls given by Paynter (1949). No four-egg clutches were found.
Stead (1932) records that the clutch size is almost invariably three,
though sometimes only two are laid. He found one nest of four eggs
out of thousands of nests. Wilkinson (1952) states (rather surprisingly)
that * the full clutch usually consists of two, three, or four eggs, but
three is the most often scen.” Further, one nest of five eggs was seen
by Wilkinson but was considered * very unusual.”

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

In Herring and Lesser Black-backed Gulls, the usual clutch size
is three, but two, and rarely one and four may be found (Paludan,
1951) .  Further, the Lesser Black-back has more two-egg clutches than
the Herring Gull, although Paludan doubts that this is a real difference
since he considers that the Lesser Black-back is a poor nest builder,
and loses eggs. But the Southern Black-backs also have a fairly high
percentage of two-egg clutches (42.99) all of which certainly cannot
be attributed to the loss of eggs, or careless nest-building. In fact the
numbers of two-egg and single-egg clutches rise as the laying season
progresses, while the number of three-egg clutches drops. This pro-
gressive variation in clutch size is shown in Fig. 7, in which the number
of new nests found each week is totalled, and separated into three
groups, viz: those which subsequently became three, two, or one-egg
clutches. As can be seen from Fig. 7, the average clutch size dropped
as the laying season progressed.

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

60r 3 eggs
501
Percentage
new nests 40r 2 eggs
Ultimately 30t
containing
20
1,20r 3 eggs
10 1 egg
weeks 3 4 1 2 3 4
October ! November '

Fig. 7 — Seagonal change in clutch size
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larger clutches than younger birds which are nesting lor the first time.
Drost et al (1961), and Dr. R. W. Balham (pers. comm.) state that
in the Herring Gull and Canada Goose (Branta canadensis) respectively,
older birds establish territories earlier than birds breeding for the first
time. Another reason for the drop in average clutch size as the laying
season progresses is that, in general, late nesting birds lay fewer eggs
than earlier nesters (Lack, 1954). However, Paynter (1949) considers
that there is no significant difterence between the mean clutch sizes
of early- and late-nesting Herring Gulls; but his findings depend on
an arbitrary division, based on hatching dates, of the breeding birds
into “early and late nesters.” The date when half the total number
of chicks had hatched was chosen by Paynter to divide early and late
nesters But since the peak hatching period naturally follows the peak
laying period it is surely unreal to imply that chicks belonging to the
second half of the peak hatching period come from late nesters. Birds
participating in the peak laying period can hardly be called late nesters.
Certainly at Somes Island, the results show that the mean clutch size
does drop as the laying season progresses.

Tt is clear that the average clutch size must be calculated from
the whole laying season, and not [rom one period of it, which will
tend to give misleading results. Information supplied by Mr. C. N.
Challies on the Palliser Spit Colony shows that on 5th November in
both 1960 and 1961, the percentages of three, two and one-egg clutches
agreed fairly closely with those for the same period in the Somes
Island colony in 1961. The percentages obtained are comparable, even
though discrepancies between the figures arise because some of the
one- and two-egg clutches noted in the Palliser Spic colony would have
subsequently been added to, and also because the Palliser colony may
not start breeding at exactly the same time as the Somes colony. No
doubt later visits to the Palliser Spit colony would have provided
different percentages of three-, two-, and one-egg clutches. The per-
centage of two-egg repeat cdutches (719,) is high, and is probably
explained by the general rule that late nesting birds lay fewer eggs
than carlier nesters.

(By removal from one nest of all eggs as soon as each was laid
it was found that a total of nine eggs were laid before the nest was
finally abandoned. The number of days between the removal of one
egg and the laying of the next were 3, 3, 2, 7, 4, 2, 9 and 3 days.
The nest material was usually disarranged for one to several days after
cach egg was removed. Paludan (1951) found nine to 13 eggs may be
laid by Herring Gulls, and even as many as 16.)

The Eggs

I. Weights.  Almost all the eggs laid in marked ncsts were
weighed in a “small bag attached to 100 gram spring scales, but in one
or two instances scales reading to 200 grams had to be used. (To prevent
inaccuracies the eggs should be weighed within at least one or two
days of being laid, for they begin to lose weight fairly quickly; the
loss of weight of eggs during incubation is described below.)  There
is wide variation between the weight of eggs of different clutches, and
nearly always between the eggs of any particular clutch. The first egg
laid 1s nearly always heavier than the second, which in turn is usually
heavier than the third. Weights of 787 eggs from first clutches only
are presented in Table 5. (1 he weights of 167 eggs from known first
clutches in unmarked nests arc mcludcd in this total).
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TABLE 5 _ WEIGHT OF EGGS IN GRAMS

Number Maximum Minimum Average
Ist eggs 249 105 57 - 842
2nd eggs . 232 93 65 79.7
3rd eggs 139 87 57 72.9
All eggs 787 105 57 80.1

The two smallest eggs encountered in the marked nests and
included in the table weighed 57 grams each and both failed to hatch.
In addition two abnormally small eggs were found; one was found
broken near an unmarked nest, but the other, which was approximately
the same size weighed 18 grams and represented the third egg of the
clutch.  Eggs of repeat clutches followed the general rule mentioned
above of difference of weight between first and subsequent eggs in
any particular clutch. 1In two thirds of the repeat clutches the first egg
laid was lighter than the first egg of the original clutch, and in one
third the first egg laid was heavier than the first egg of the original
clutch.  This difference in weight between the first eggs of original and
repeat clutches is not related to the lengths of time that elapse between
them, so that early or late repeat clutches may contain first eggs either
lighter or heavier than those of the original clutch.

LEggs lose weight during incubation, principally by evaporation of
moisture (Romanoff & Romanoff, 1949). To gain an indication of
the weight loss with gull eggs, two eggs from one clutch were weighed
daily until they hatched. The weight of both eggs remained fairly
steady for four days after laying, except that the first egg had already
lost one gram after one day. Loss of weight was gradual until the eggs
pipped, but became rapid two days after pipping. The initial weights
of the two eggs were 89 and 81 grams, and weight losses were 35 gm.
(38.89,) and 29 gm. (85.8%,) respectively. The first chick died the day
it hatched but the second one reached the original weight of its egg
four days after hatching.

2. Measurements. The measurements of 798 eggs were recorded -
in millimetres with vernier calipers, 1io distinction being made between
first and subsequent eggs in a clutch.

Length Breadth
Maximum 82.9 51.5
Minimum 59.7 41.0
Average 69.2 47.0

The pbnpormally small egg mentioned above measured 39 x 29 mm.
and has not been included. These measurements cover a greater range
than those given by Wilkinson (1952) from Kapiti Island, and are
exceeded. by Ohver (1955) in only the maximum breadth _ recorded
from the Chatham TIslands (See Table 6). The measurements made
in this study have a greater range than those of the (very small) South
African and Australian samples, but much broader eggs comc from
South American regions, and the average dimensions of the Buenos
Aires series are greater than those of the New Zealand sample. As
far as these ﬁgures can be compared, it can be said that eggs from
New Zealand may be longer, but not as broad as those from other
sources.
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TABLE 6 _ EGG MEASUREMENTS FROM SOURCES OUTSIDE
NEW ZEALAND
Length Breadth

Locality Author Sample Max. Min. Max. Min. Average

Chatham Island Oliver 27 75.5 67.0 52.0 47.0
Buenos Aires Murphy  large series 71.0 x 51.0
Other places in

S. America " 22 754 667 59.0 47.5 70.7x48.5
Peyron Island* . 3 73.7 69.6 59.1 50.0
Last Island* ’ 12 77.3 68.6 52.2 48.1

TFalklands
South Alrica Roberts 3 80.7 75.0 510 48.0
N.S.w,, Gwynne 3 (one 72.0 68.0 51.0 50.0

Australia U & Gray clutch)

*These were non-random samples, the eggs being chosen for
variation.”

their “

3. Colours. The colours and patterns of the eggs vary greatly,
even within a single cdutch. The method adopted for determining the
colours of the eggs was as follows: superficial markings (spots, streaks,
blotches, etc.) were broadly described as dark or light, depending on
how heavily marked the shell was, and the ground colour was noted.
Use of a colour standard in the field was not practicable, so that des-
criptions of the eggs had to be subjective, but samples of each type
recognised were collected and later standardised as accurately as possible
by the use of Ridgway’s Color Standard (1912). Previous workers have
described egg colours subjectively, without standardisation, and will not
be referred to here. Plate numbers mentioned are to bhe found in
Ridgway’s Color Standard.

{(a) Superficial Markings: These ranged from cvenly to uncvenly
placed spots, streaks and other m: arkings all of varying sizes.  They
were all of a’ brown shade, and the blgj ﬂl(l]OI‘Ity of eggs carried dark
superficial markings called, for simplicity, “ brown.”

“Dbrown ” - — Plate I n 1T (between Aubppn and Black)

(A large number of divisions of shades of the brown superficial
markings could be made, but would be impractical.)

(b) Ground Colours: The greatest vgriation in egg colour was
in the ground colours of the shell, and nine types were recognised.
It is considered that this would be the minimum number recognisable.

“ yellow-grey ” —  Plate XLVIa 21 "'’ (between Grayish
Olive and light Grayish Olive)

“grey-green” . - Plate XLIf 29 "’ (Glaucous)

“ green” - Plate XXXII f 35 °° (Pale Olivine)

“ brown-green ”’ - Plate XLb 21’’’ (Deep Olive Buff)

*“ green-blue ” . Plate XXXIIT £ 39 *’ (Pale Glaucous
Green) ‘

“Dblue” —  Plate XXXXIIT g 41 ’" (between Pale-
Niagara-Green and White)

“bluec-grey 7 . - Plate XLVIIf 29 """ (Court Gray)

“grey” . e Plate L1d 23 "’’’ (Light Olive-Gray)

“off-white” . - Plate LIg 23’’’ (bctween Pale Olive-

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

TABLE 7 _ EGG COLOURS

Ground Colour No. of Eggs Percentage
yellow-grey . 5 0.6
grey-green 297 36.3
green 99 12.1
brown-green 17 2.1
green-blue . — 13 1.6
blue 8 1.0
blue-grey 12 1.4
grey - — 362 44.3
oft-white 5 0.6

818 100.0

There is no apparent sequence in the colour variations of the
cggs in a clutch, ie. the ground-colour of the second or third eggs
may or may not be generally lighter or darker than the first egg.
Of a total of 280 clutches (including 13 repeat clutches) only 35
(12.7%,) comprised eggs all of the same colour type. The rest were
clutches in which the eggs were not all of the same type. One marked
nest had eggs with ground colours ranging from brown-green, to blue-
green, and finally blue-grey, all with dark superficial markings. In the
B.AN.ZA.RE. Reports of 1937, Falla records that on Kerguelen * there
appeared to be more uniformity in the ground colouring of a large
number (of eggs) than is usually the case . . . in New Zealand.”
Almost all eggs had shells of a smooth texture, only two (from the
same nest) being found that were notably rough to the touch. One
of these failed to hatch, and the chick from the other egg died two
days after hatching. A few eggs showed ridges in- the plane of the
short axis.

RENESTING

Fourteen cases ol renesting were recorded in the 310 marked

nests. The appearances of these repeat nests are shown chronologically

in Fig. 6, and the fates of the original clutches or nests are given in
Table 8.

TABLE 8 _ CAUSES OF RENESTING
Fate of the Clutch or Nest No. of Cases

Eggs disappeared, or destroyed by parents or predators
Small chicks died or disappeared
Nest destroyed, or abandoned by parents
Unstable nest that collapsed twice
Nest blown to pieces during gale
First egg broken by author __ nest abandoned ©  __

— = NN N
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One other marked nest was found with a single egg in it when
the chicks of the original clutch were about four days old, but this
egg was probably laid by another bird. Renesting is retarded as the
breeding season progresses, and as the gonads of individual birds con-
tinue to regress following completion of the first clutch. Two naturally
caused repeat clutches were recorded in only one of the marked nests
(see nest 8, Table 9). The shortest length of time that clapsed between
the disappearance or destruction of eggs, chicks, or nest, and the appear-
ance of a new egg in the same, or new adjacent nest, was one day in
the third nest of the season. The longest time between the loss of a
clutch and the laying of a new clutch was 30 days, which occurred in
nest 284 after the peak laying period. In this case, the laying of a
repeat clutch actually followed the loss of small chicks. Renesting
occurrences are presented in Table 9.

TABLE 9 __ RENESTING OCCURRENCES

3 g
3 s
T3 3o ] 7
5§ <3 523
Nest  First 2% o s
No. gy 2 E Fate zi é ; é é
3 21 Oct. 23 Oct Abandoned 24 Oct. 1
8 22 Oct. 10 Nov. 28 Nov. 18 & 13
+ 2 Dec. Nest collapsed twice + 15 Dec.
32 28 Oct. 18 Nov.  Eges destroyed 2 Dec. 14
64 2 Nov. 7 Dec Lgg disappeared © 25 Dec. 18
110 6 Nov. It Dec.  Egg + small chick 1 Jan. 21
‘ “disappeared
116 6 Nov. 7 Nov. Ist egg disappeared Il Nov. 4
117 6 Nov. 18 Dec. Eggs disappeared 13 Jan. 26
141 7 Nov. 23 Nov. Nest blown to pieces 23 Nov. 13
175 10 Nov. 1 Dec. Eggs destroyed 13 Dec. 12
230 14 Nov. 15 Nov. Ist egg destroyed 29 Nov. 14
247 17 Nov. 18 Nov.  Nest destroyed by 3 Dec. 15
parents ?
284 21 Nov. 25 Dec. Small chicks died 24 Jan. 30
204 24 Nov. 14 Dec. Ist cgg broken 14 Dec. 20
by author
Average 15

An illustration of how renesting was retarded as the laying
season progressed is given by five of the nests mentioned in Table 9.
In these five nests the first egg was lost or abandoned soon after it was
laid. In two nests (3 and 116), built nearer to the beginning of the
scason, renesting occurred after only one and four days respectively,
whereas in nests 230, 247 and 294, built later in the season, renesting
took, 14, 15 and 20 days respectively. The “ breeding” condition of
the birds concerned (i.e. stage ol gonad regression) has also to be
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considered when renesting is discussed. It may be seen in Table 9
that in nests 3 and 116, where the first egg was lost soon after it was
laid, renesting took only one and four days respectively, but in nests
110 and 284 where small chicks were lost, renesting took 21 and 30
days respectively. Gonad regression would have been- far more ad-
vanced in the case of the latter two nests, than in the former two.
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[Graeme Chapman

I — Female Satin Flycatcher {(Myiagra cyanoleuca) at nest in Australia.
One was seen near Gisborne in 1963 (Notornis X, 6, pp. 262-5).
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OBSERVATIONS ON THE TONGUES OF SOME
- NEW ZEALAND BIRDS

By CHARLES McCANN

ABSTRACT
The author illustrates and describes the tongues of some of the more notable
Passeriformes of New Zealand, Meliphagidae and Callaeidae (as understood in the
Checklist — Fleming et al. 1953). Tllustrations and descriptions of one Sturnid
(Sturnus wvulgaris) and one Turdid (Turdus merula) have heen introduced by way of
comparison. The systematic classification of the Callacidae is briefly touched upon, hased
on the lingual anatomy.

INTRODUCTION

In a previous paper (McCann, 1963) I contrasted the lingual
structures of some of the New Zealand Psittaciformes -and touched upon
some aspects of the systematic classification. The Psittaciformes are, on
the whole, a well-defined Order with common external features which
make them readily recognisable as members of one group. While this
is true of the Order, their classification at the family level is far from
simple, and has been the subject of much controversy.

In the present paper, I propose io deal with some of New
Zealand’s peculiar Passeriformes based on the lingual characteristics.
Unlike the Psittaciformes, the Passeriformes are a less compact Order
consisting of a medley of many families grouped together as Perching
Birds. 'The true afhnities of some of the families, genera and species
are debatable subjects. In New Zealand, such difficultics are well
exemplified by the genera Heternlocha, Philesiurnus and Callaeas all of .
which have been included in the family Callacidac, as understood in
the Checklist.

Before dealing with the Callaeidace, T give illustrations and des-
criptions of the tongues of two notable Passerines, the Bellbird (An-
thornis) and the Tui (Prosthemadera), both members of the family
Meliphagidae. Unfortunately, the tongue of the Stitchbird (Notiomystis)
is not available to me. Incidentally, it is worthy of note that the Stitch-
bird has long tactile vibrissae around the gape not present in either
the Tui or the Bellbird.

In order to facilitate the discussion on the relationship of the
three Callaeidae (as understood in the Checklist) 1 have introduced
drawings and descriptions of one of the Sturnidae (Sturnus wvulgaris)
and one of the Turdidae (Turdus merula). The drawings are semi-
diagramatic, in part, because of the minuteness of some of the structures,
and these have been exaggerated slightly for the sake of clarity.

MELIPHAGIDAE
THE TONGUELE OF THE TUI, Prosthemadera: Fig. 1 a, b, ¢

The tongue of the Tui is linear-lanceolate and deeply canaliculate
throughout its length. Anteriorly, the apex is produced into a brush,
admirably adapted for the collection of nectar from flowers. Under
high magnification the brush is seen to be composed of four subequal,
acicular segments which, in turn, give off finer filaments. In the fresh
state a blood vessel is clearly seen entering the main segments. " The
segments appear to be movable. Posteriorly, the tongue is provided
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Figure 1

with  backwardly directed horny papillae, the outermost being the
largest. Between the base of the tongue and the glottis there is a
fleshy area pitted with comparatively large ‘taste pits” Two large
blood vessels traverse this area longitudinally. The °laryngeal pad’
is large and somewhat ovate with a series of large papillae posteriorly,
divided by a sulcus. The margins of the opening of the glottis are
provided with smaller papillae which margin the sulcus also.

The entire structure of the tongue of the Tui points to a pre-
dominently nectarivorous dict, but it will feed also on succulent fruits
and insects. Like most nectarivorous birds, the Tui plays an important
role in cross-pollinating many suitable flowers (sce McCann, 1952).

THE TONGUE OF THE BELLBIRD, Anthornis: Fig. 2 a, b

The tongue of the Bellbird, like that of the Tui, is also canalicu-
late, but to a lesser degree. lts extremity is comparatively more deeply
cleft into four segments. The extremity of ecach segment is provided
with fine hair-like processes to form the brush. Posteriorly, the basal
margin of the tongue is provided with denticles diminishing in size
from the outer angles inwards. Between the base of the tongue and
the glottis the area is profusely pitted with ‘taste pits,” as in the Tui.
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Figure ‘2

The *laryngeal pad’ is ovate with two series of denticles posteriorly,
separated by a sulcus. The margins of the glottis and the sulcus are
minutely denticulate.

The Bellbird is predominantly nectarivorous, feeding largely on
the nectar of the New Zealand Flax (Phormium), the Tree Fuchsia
(Fuchsia excorticata) and other suitable flowers. It will also take succu-
lent fruits and insects.

Perhaps the difference between the tongue of the Tui and the
Bellbird suggests some difference in the selection of the food plants
or method of nectar collection.

PHILESTURNIDAE

THE TONGUE OF THE SADDLEBACK, Philesturnus: Figs. 3 and 4

The tongue of the Saddleback is lanceolate and shallowly chan-
nelled. Its extremity is bifid for a short distance. Each bifurcation is
lacerate at its tip, the lacerations diminishing in size from the midline
io the lateral margin, and inter-mixed with a few filiform bristles.
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Figure 3

1CM
Figure 4

Posteriorly, the base of the tongue is denticulate, with the largest
denticles at the outer angles; a few denticles appear on the lateral
margins also, above the largest denticles. Between the base of the
tongue and the glottis there is an arca pitted with large °taste pits,’
similar to the corresponding area in the Tui and the Bellbird, The
‘laryngeal pad’ is somewhat large and oblong without any groups of
denticles posteriorly. The margins of the glottis are provided with
small teeth; the margins of the sulcus are toothed also, the largest appear-
ing posteriorly. In addition to the ‘taste pits’ already referred to,
between the tongue and the glottis, numerous pits are present in the
buccal cavity.

The food of the Saddleback is composed of insects, fruits and
nectar — insects appear to be its principal diet (Oliver, 1955).
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STURNIDAE

THE TONGUE OF THE STARLING, Sturnus vulgaris: Fig. 5
Since the tongue of the Starling is in some respects very like
that of the Saddleback (¢f figures), it is illustrated and discussed as
i comparison.

—

Icm :

Figﬁre 5

The tongue is lanceolate, shallowly bifid at the extremity; each
bifurcation is lacerate at the tip, the segments diminishing in size from
the midline towards the margins. Posteriorly, the base of the tongue
is denticulate, the largest denticles appearing at the outer angles, with
a few small denticles on the lateral margins, above- the . largest ones.
The area between the base of the tongue and the glottis is provided
with two rows of ‘taste pits, but tne space between the rows appears
to be devoid of them. The glottis is margined by small teeth and an
area of denticles surrounds the lower half of the glottis; the sulcus
is margined anteriorly by small teeth, which become larger posteriorly.
The ‘laryngeal pad’ is ovoid with two groups of denticles posteriorly,
scparated by the sulcus. A few minute teeth are scattered on the
body of the ‘pad.” The outer margins of the ‘pad’ are provided with
numerous ‘taste pits.” In addition, along the lingual aspect of the
mandibles a row of pits is present which are connected, by oblique
rows, to the median group.

The diet of the Starling is principally insectivorous, but its diet
could almost be described as omnivorous. In addition to insects, it
will feed on fruits and nectar. In New Zealand, the Starling, in
addition to being a pest of orchards, plays an important role as a
pollinator of New Zealand Flax (Phormium) for, when the flax is in
bloom, Starlings visit the plants in numbers for the copious supply
of nectar. As a result the crown and throat are often thickly smeared
with pollen and acquire an orange-yellow hue (McCann, 1956). Perhaps
as a pollinator the Starling is displacing the Tui (Prosthemadera), for
the Starling is equal to the pugnacity of the Tui and is more gregarious.

TURDIDAE

. THE TONGUE OF THE BLACKBIRD, Turdus merula: Fig. 6

The tongue of the Blackbird is shallowly canaliculate. The
anterior extremity terminates in a shallowly bifid, hyaline, somewhat
spathulate appendage. The lateral margins, from a little above the
middle of “their length, are fringed with progressively lengthening
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Figure 6

hyaline ‘ hairs.” Posteriorly, the base ol the tongue is denticulate with
the largest teeth at the outer angles; a couple of smaller denticles appear
on the lateral margins above the largest oncs at the angles. Between
the tongue and the glottis therc are numerous large * taste pits’; a
margin of fine spicules borders the area on cither side. The ‘laryngeal
pad * is large and somewhat oblong with large denticles posteriorly
followed by an arca of scattered, small teeth. The area surrounding
the glottis is provided with scattered ‘taste pits’ interspersed with fine
spicules.  On  cither side of the ‘pad’ small groups of ‘taste pits’
appear also. The margins of the glottis are armed with small denticles,
terminating posteriorly in larger ones.

The food of the Blackbird consists principally of various [ruits,
insccts and worms. It will also feed on kitchen refuse in the vicinity
of human habitations. During their early stages the chicks are fed
mainly on earthworms and spiders (McCann, 1955). 1 have not wit-
nessed the Blackbird attending flowers and sipping nectar. Becausc
of its frugivorous diet, the Blackbird becomes a pest of orchards.

CALLAEADIDAE
THE TONGUE OF THE KOKAKO, Callaeas: Figs. 7 and 8 a, b, ¢, d
The tongue of the Kokako is remarkably oblong in shape and
abruptly truncated at the apex. The apex is very markedly, lacerate

with a short median ridge dorsally, which is correspondingly furrowed
ventrally. The crest of the ridge is obliquely lacerate, the free ends

Figure 7
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Figure 8

of the lacerations meeting or overlapping on the crest. Posteriorly, the
base of the tongue is denticulate, the two median denticles being
separated from the rest. Immediately behind the tongue is a group
of ‘taste pits’ and another group, separated by a pitless interval, just
anterior to the glottis; in addition, two groups of ‘taste pits’ appear
between the mandibles and the tongue. The ‘laryngeal pad’ is ovoid,
with two large areas of denticles separated by a sulcus. The margins
of the glottis are toothed, the teeth becoming progressively larger
posteriorly, and finally ending in two large denticles on the margin
of the sulcus. On either side of the glottis, there are some fine
acicular teeth.

The food of the Kokako is largely composed of young leaves
and shoots, fruits and insects (Oliver, 1955). The curious form of the
tongue and the bill is discussed below.
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DISCUSSION

A comparison of the tongues of the Saddleback (Philesturnus)
and the Starling (Sturnus vulgaris) raises the vexed question of the
true systematic position of the Saddleback. Stonor (1942) considered
that Philestwrnus, Heteralocha and Callaeas belonged to the same family.
Oliver (1945), on anatomical grounds, disagreed with Stonor’s view in
that he (Oliver) held that Callacas should be placed in a separate
family from the other two genera. Mayr and Amadon (1951), referring
to the same three genera, wrote: ““ Stonor (1942) showed that Cdlld(.‘lb,
Philesturnus and Neomorpha (= Heterolocha) belong to a single group.

. . We do not think the Callacidae and the Sturnidae are allied.”
Fleming et al. (1958), apparently lollowmgj Stonor, Mayr and Amadon,
referred all three genera to the family Callacidae. Oliver (1955) placed
Philesturnus and Heteralocha together in the family, Philesturnidae, and
Callaeas he retained in a separate family, by itself, Callaeadidae. In
view of some of the anatomical differences in the skulls and the
structure of the tongues, Oliver’s (1955) interpretation appears to be
more satisfactory.

Stonor (1942:9) , referring to the presence of wattles in the three
genera, stated: “and I regard it as a strong point of affinity.” Fleming
(I‘))d) followed Stonor (1942) in grouping the three genera under
the popular title: “ New Zealand Wattle-birds.,” This view seems to
suggest that Stonor (1942) and Fleming (1953) placed much stress
on the mandibular wattles present in the three genera. The presence
of wattles has, in itself, little or no bearing on the systematic. relation-
ship of the three genera concerned. Wattles, as is well-known, are mere
“adornment’ and are found in widely different families having repre-
sentatives with or without wattles. Apart from being mere ‘ adornment,
ic appears to me that wattles play an important role in recognition for
birds which occupy a crepuscular habitat, such as dense forest, in
which light is poor. Normally, the wattles of such birds are of some
brilliant hue of yellow, orange, red or blue, colours which stand out
in poor light. In addition, the birds which possess such highly coloured
wattles are often unicolourous, (lr.ll) coloured or cryptically coloured. As
the mandibular wattles normally ‘flap about’ with every movement of
the head the bright hues, in the poorly lit habitat, serve as ‘attraction’
points for rapid recognition within the species. Such wattles may be
referred to as ‘flash points’ or ‘flicker spots” However, anatomically,
Callaeas differs in several marked respects [rom both Philesturnus and
Heteralocha (see below) .

The inclusion of Heteralocha in Philesturnidae, as suggested by
Oliver (1955) «calls for some comment. Apart from the well-known
remarkable differences in the shape and size of the bill between the
sexes, there are, as might be expected, some slight differences in the
clements constituting the roof of the mouth. Unfortunately, the tongue
of Heteralocha is not available to me. But Garrod (1872) described
the tongue, although without detail. His description reads: *“ Simple,
horny, one third the length of the beak. It forms a fat elongated
triangle, slightly bifid at the apex, and a littde prolonged backwards
at its lateral borders, enclosing a curved line for the base, the con-
cavity being backwards and carrying retroverted papillae. The mucus
membrane of the palate extends forward as far as the middle of the
tongue; that of the mandible goes a little further.” TFinally, Garrod
concluded that both Philesturnus and Heteralocha were closely allied.
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After examination of the skulls of these two remarkable genera, I am
fully in accord with Garrod’s view.

The sterna of both Philesturnus and Heteralocha share the com-
mon factor of possessing a low keel, both species exhibiting retarded
powers of flight, a feature not uncommon to several New Zealand
“land’ birds. However, the sterna differ in that Philesturnus has two
posterior lateral processes whereas the sternum of Heleralocha has two
fontanelles instead of lateral processes. In the possession of lateral
processes Philesturnus approaches the Starling (Sturnus vulgaris).

Whether Philesturnus and Heteralocha should be included in
the same family is a debatable point, according to the characters on
which an author places particular stress. Except for its remarkably
sexual dimorphism, Heteralocha in most respects is undoubtedly closely
related to Philesturnus and accordingly both genera should be included
in the same family, Philesturnidae, as suggested by Oliver (1955).

- The systematic afhnity of Philesturnus, itself, calls for some
comment. Except for the greater length of the premaxillae, the bony
culmen (without horny sheath) is very similar in most details to that
of Sturnus vulgaris. In both species the culmen is similarly depressed.
A comparison of the tongues of the two species (c¢f. Figs. 3 and 4)
also indicates a close relationship. In the choice of food the Saddleback
is predominantly insectivorous, but it will feed also on fruits and the
nectar of flowers. Likewise, the Starling is predominantly insectivorous,
but will also feed on fruit and nectar. Within the vicinity of human
habitation, the Starling becomes more omnivorous and will feed readily
at garbage heaps.

As already indicated, the sterna in the two species resemble each
other very closely in structure, except for the greater depth of Kkeel
in Sturnus than in Philesturnus, but, as the Starling is a powerful flier
and is normally a long-distance migrant, a greater depth of keel is to
be expected. Philesiurnus, on the contrary, is more localised and as.
already remarked, has a retarded power of flight. This reduction in
the power of flight possibly evolved because of the natural density of
the vegetation of its habitat on the one hand and the lack of natural
predators on the other. Stonor (1942) also made reference to the
second factor as a possible cause of wing reduction and power of flight.

We come now to the systematic position of CGallacas which is at
present grouped with Philesturnus and Heteralocha.  Anatomically,
Callaeas has little in common with cither Philesturnus or Heteralocha,
particularly in the arrangement of the cranial elements. Relatively,
the bill is thicker and broader (Fig. 8). The structure of the tongue
is outstanding. It differs markedly from that of Philesturnus in many
details. Stonor (1942) figured the palatal region (Stonor, Fig. 5) and
the tongue (Stonor, Fig. 7). Although Stonor’s figure 7 shows the
remarkably truncated apex clearly, it lacks sufficient detail in other
respects.  Stonor’s figure. in spite of its shortcomings, is sufficiently
characteristic and I feel that, had he contrasted the tongue of Callaeas
and Philesturnus in greater detail, he would probably have arrived at
quite a different conclusion to that expressed. )

The differences in the structure of the bill and tongue between
Callaeas and Philesturnus (and Sturnus) are, perhaps, reflected by the
difference in their diet and habits.

The food of Callaeas consists of ““ tender leaves, fruits and insects ”
(Oliver, 1955). Among the *tender leaves,” I presume, are included
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the floral structures also. The leal-eating habit appears to have resulted
in certain modifications to the structure of the bill, particularly in
the formation of the opposing horny sheaths of the culmen and
mandible. The modifications are even further reflected on the ventral
surface of the premaxillae, just above the horny sheath. The ventral
surface of the horny culmen is divided, longitudinally, into two ridges
separated by a deep groave; the ridges are transversely rugose, like a
file; the opposing mandibular sheath possesses a median ridge with a
groove on either side; the ridge is transversely rugose. When the bill
is closed, the opposing surfaces interlock, forming an admirable pair
of “forceps’ for grasping leaty material. (Fig. 8 ¢, d). Above the horny
sheath of the culmen, the premaxillae form a callus-like area (Fig. 8 a),
corresponding to the groove and ridges of the horny sheath. This
callus seems to arise from the constant impact of the 0])])0911]5_, man-
dibular ridge and grooves when the bird is feeding __ similar ‘impact
calli’ appear in some of the Ps;ttauformcs which habitually eat hard
foods. The presence of the ‘impact callus’ (slightly exaggerated in
the figure) and the structure of the horny culmen and mandible suggest
that the Kokako ‘chews’ its foliaceous food (in the manner of parrots)
before swallowing it. This supposition appears to be supported by the
large attachment area of the massetter and associated muscles.

The tongue of Calleeas (Fig. 6) as already indicated is remark-
ably truncated at its apex and its anterior margin is conspicuously
lacerate, forming a ‘brush,” but one quite unlike that of a true
meliphagid. Mesially, there is a short ridge, dorsally, corresponding to
the median groove in the culmen; ventrally, this ridge is represented
by a furrow corresponding to the mandibular ridge. The horny tissue
of the dorsal ridge is obliquely lacerate on either side of the ridge,
forming a ‘brush’ along its length. The lacerate condition appears to
result from the constant impact between the opposing surfaces of the
bill, between which the tongue is constantly ‘torn’ while it is acting
as a “hrush’ to keep the grooves clear of ‘ masticated’ material, at the
same time assisting in the transfer of the food towards the gullet. The
lingual “brush’ ot Callaeas is more like a ‘yard broom’ when compared
to the most delicate brush of the nectar-fecders, Meliphagidae.

The distribution of the ‘taste pits’ shows a corresponding differ-
ence between Callacas and Philesturnus — there is more in common
between Philesturnus and Sturnus.
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A WRECK OF JUVENILE SOOTY SHEARWATERS
(PUFFINUS GRISEUS) IN SOUTH CANTERBURY

By Dr. BERNARD STONEHOUSE
Department of Zoology, University of Canterbury, Christchurch

During the second and third weeks of May 1961, persistent
casterly and south-easterly winds brought many hundreds of dead and
dying Sooty Shearwaters (Puffinus griseus) to the beaches of southern
Canterbury., Most, but not all, were thin and undersized, showing
evidence of prolonged malnutrition in their muscles and bones. This
paper reports the weight, measurement and condition of a sample of
73 birds collected from beaches near Ashburton (44° 05 S, 171° 45 E).
For a discussion of the wreck and of beach-patrol recoveries in 1961
see Bull and Boeson (1963).

The birds, most of which were picked up dead at the high
water mark, were waterlogged and slightly damaged from wave action
and gull predation. Some were slightly decomposed, but none is
likely to have been dead for more than a week when examined. Crops
were empty, or contained small quantitics of liquid, leaves, twigs or
fragments of algae of negligible weight. Many of the bodies bore
remnants of down on the head and nape, and a sample examined
had small gonads and well-developed bursae fabricii. The primary
feathers of nearly all were still growing and heavily vascular; their
shortness is reflected in the standard-wing-measurement tables below.

Sixty-nine of the birds were light in weight, with little or no
visceral or subcutaneous fat and undeveloped wing muscles (mean weight
of pectoral muscles in a sample of 12: 45 gm). Four were larger and
heavier, with considerable fat stores and solid, well-developed pectoral
muscles (mean weight 80 gm). Richdale’s account of breeding in this
species (1944:108, 1954:590) suggests that unemployed birds (presumably
including juveniles of two or more years) leave the breeding grounds
in February and early March, and most breeding adults leave in April;
only the chicks of the year remain as late as mid-May. It therefore
seems certain that all the birds of the Ashburton sample, including
the heavier ones, were juveniles hatched in the current season.

Standard measurements were taken of culmen (tip to base of
feathering) and wing (carpal flexure to tip of longest feather). From
the weight of each bird a standard 15 gm (obtained by drying- a
sample of 12) was subtracted to allow for the wetness of the plumage.
Weights and measurements of the 69 lightweight birds are summarised
in Table 1, and in Table 2 their means are compared with mean
weights and measurements of adult and uniledged-juvenile Sooty Shear-
waters recorded by Richdale (1944:106, 1945:61) on breeding grounds
off southern New Zealand. ’

TABLE 1 — Weights and Measurements of 69 Ashburton Juveniles

Standard
Mean Range Deviation -
Weight (gm) .. 370 290 - 430 35.0
Culmen (ecm) .. 4.1 3.8-4.5 0.2

Wing (cm) 27.7 25.7- 30.0 1.1
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TABLE 2 — Mean Weights and Measurements: Juveniles and Adults
Culmen (cm) Wing (em)  Weight (gm)

69 Ashburton Juveniles _. 4.1 27.7 370

35 Unfledged Juveniles __. 4.2 29.6 659
(Richdale 1945)

100 Adules . 4.2 30.4 787

(Richdale 1 ()44)

The 69 starvelings in the Ashburton sample were smaller, and
very much lighter, than the unfledged nestlings which Richdale measured
on breeding sites in the second and third weeks of May 1941, 1942
and 1943. Differences in mean length of culmen are not sig-
nificant (p. < .05),* but differences in mean wing length and body
weight are highly significant and underline the marked immaturity and
emaciation of the birds. The four larger individuals in the Ashburton
series had measurements: mean culmen 4.3 cm (range 4.1-4.4), mean
wing length 29.7 cm (29.0- 80.0), and mean weight 540 gm (475 - 675) .
Their flight feathers were almost completely grown. All exceeded the
weight of 455 gm which Richdale (1945:592-3) suggested as a minimum
required for survival on leaving the nest, and probably approached or
represented the condition of normal, well-fed juveniles on their first
northward migration. The presence of four such well-nurtured birds
in a group of starvelings is not easily explained, but may suggest that
a few well-fed chicks in a flock of starvelings stay with the majority and

TABLE 3 — Weights and Measurements of Juvenile and Adult
Sooty Shearwater Bones

1 Heavy
: 18 Starvelings 36 Adules Juvenile
Lengths (cm) of
Skull:
Mean 9.0 9.7 9.2
Range __ 85-94 9.2-10.9 —
Std. dvn. .26 .31 _
Humerus:
Mean . . 10.5 10.9 10.5
Range 10.1-10.7 98-11.5 -
Std. dvn. 18 31 —
Sternum:
Mean 6.2 7.0 6.7
Range . 58-6.7 6.6-7.3 -
Std. dvn. 22 .20 —
Weights (gm) of _
Humerus:
Mean 2.2 4.1 3.1
Range . 1.8-2.7 2.8-4.9 —
Std. dvn. 34 42 _
Sternum:
Mean 1.4 2.6 2.1
Range .. 09-19 2.1-3.0 -
Std. dvn. o .24 26 —

* Using 5% probability as a criterion
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share their fate when unfavourable winds are encountered on migration.
The immediate cause of their deaths was probably exhaustion and
subsequent drowning.

Skeletons of eighteen starvelings and one heavy juvenile were
prepared by maceration, and compared with skeletons of 36 adult
Sooty Shearwaters collected from Canterbury beaches between 1960
and 1963. Table 3 summarises differences in skull length, and in length
and weight of sternum and humerus. The bones of the starvelings were
lighter, thinner, and generally shorter than those of the adults: in the
table all differences of means in measurements of starvelings and adults
are highly significant. The bones of the heavier juvenile fell within
the ranges of length of starveling bones, and were intermediate in weight
between those of starvelings and of adults. Proportions of calcium
salts soluble in dilute hydrochloric acid did not differ significantly in
adult and starveling bones.

Sterna and skulls of the lightest starvelings were completely formed,
with no unaltered cartilage remaining between centres of ossification.
Their fabric was thin, however, and tended to wrinkle and distort on
drying. Those of the heavier starvelings, and of the well-nourished
juvenile, were more substantial and could not readily be distinguished
on sight from skulls and sterna of adults.

The condition of the Ashburton birds suggested that food was
extremely short toward the end of the 1961 breeding season. The
suggestion is confirmed by press and other reports (e.g. Bell pers. comm;
Christchurch “Press” May 16th, 1961); adults tended to leave their
nests early, the young were smaller than usual, and many were seen
starving in the nests. In view ol their extreme emaciation and evident
immaturity it seems remarkable that many of the Ashburton birds were
able to lcave their nests at all, yet it is possible that more favourable
weather would have allowed them to complete their migration and
fatten in the feeding grounds of the northern hemisphere. The weights
and measurements of starvelings quoted in this paper must approach
the minimum required by a fledgling to give it even a remote chance
of survival during its first northward migration.
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ABSTRACT
The weights, measurements, and general condition of a sample
of storm-wrecked juvenile Sooty Shearwaters (Puffinus griscus) are recorded.
They are believed to approach the minimal limit which will allow
a fledgling a chance of survival during its first northward migration.
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BROWN TEAL (ANAS CASTANEA CHLOROTIS)
AT LITTLE BARRIER ISLAND

By R. H. BLANSHARD

The first records 1 have been able to obtain are from Mr. L.
Hardgrave (pers. comm. to H. R. McKenzie), who lived on the island
from Nov. 1932 until Jan. 1944, Two Brown Teal were seen near
the house for perhaps a week or two until the creck dried up. Another
two stayed for three or four weeks near the grave of the late R. Hunter-
Blair, at the little creek which debouches onto the Hat but goes no
further. Neither two had any young. These sightings were thought
to be about 1938 and 1939 respectively.

From Ist Feb. 1944 to 14th Nov. 1958, Mr. and Mrs. C. H. Parkin,
caretaking on the Island, noted Brown Teal several times, at least
twice with young (pers. comm. to H. R. McK.). It was not known
how the young fared. As sightings of odd birds or pairs were rare
it could well be assumed that they were not then permanent residents.
Notornis Vol. 6, p. 199, contains a record by C. H. Parkin of one
found in Nov. 1954, in fern c¢. 200 yards from the sea. Odd birds
were seen occasionally after that date.

Since the writer has been on the Island (since Nov. 1958), sight-
ings of the Brown Teal have been {requent enough to conclude that
it may now be regarded as a permanent inhabitant of the bird com-
munity, particularly since it has occurred at practically every month
of the year. It is, however, by no means common.

The first sighting by the writer or his family occurred on 2/1/59
when an injured adult bird was [ound at the mouth of the Waipawa
Stream, near the West Landing. This Dbird had a broken left femur
and though splinted and placed in a warm dry cage where it appeared
to thrive for four days, it suddenly looked most bedraggled and died.

On 12/6/60 in the late afternoon, my children observed one
adult with two young on a pool in Te Waikohare Stream, about 100
yards upstream from the house (Notornis, Vol. 9, p. 240).

The next sighting was on 27/11/60 in a pool of Tirikakawa
Stream by my son David (Vol. 9, p. 240).

22/4/61, 10.30 p.m., three adult birds were seen in running
stream near pumphouse. When approached they ran into the bush
and dispersed under fallen nikau palm fronds. On the way back to
the house a further two ducks were seen clearly in the bright moonlight
foraging quictly among the rushes beside the cattle night-paddock.

The most interesting sighting occurred at 8.45 pan. on 16/10/61
when a complete family of ducks was obscrved on the banks of Te
Waikohare Stream, near the outlet of the cowshed drain. My wife
first heard their calls, which at first sounded like the soft mewing of
a cat and later more like a purring, and punctuated by occasional
piping calls. These led us to the family which was foraging in the
mud at the drainage outlet. Conditions at that time were dry else-
where. The writer, in company with Mrs, Blanshard and Mr. P. Harper,
clearly saw them by torchlight, which alarmed them. The male flew
away and the female led the brood of nine ducklings up the bank
towards the cover of the rushes. All moved very quickly and silently.
The young appearcd to be three to [our days old if compared in size
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and movement with domestic ducklings. As the young dispersed the
adult bird flew at me, uttering wild cries and flopping around as if
wounded, apparently trying to distract my attention while the young
took cover. As reference authorities quote five to seven young as the
usual brood, diminishing through mishap as they journey down the
creeks, it may be assumed that this was an unusually good brood and
probably hatched close to the place of observation.

The following morning, hefore 9 am. on 17/10/61, David Blan-
shard sighted an adult duck fying into the bush at the entrance to
the pumphouse stream.

20/11/61, one adult with two young, approximately half adult
size, were seen by my children at the mouth of Te Waikohare Stream
just before dusk. Piping calls were heard in the same area for some
evenings following.

On 11/5/62, during the visit of the Okato Boys” High School
Group, led by Mr. Maurice Macdonald, two adult ducks were sighted
in the rushes near the pumphouse about 10 p.m. One bird was caught,
examined by all, photographed and released. We noticed a tendency
for the bird to dive into a rush and crouch there motionless.

On 21/5/63 at 445 p.m., my daughter Gena found an adult
duck swimming on a flooded pool in Te Waikohare Stream near the
house. It is unusual to see this bird in such open conditions by day-
light on the Island. Tt did not mind our presence and- waited long
enough, 10 or 12 minutes, for me to get my camera and photograph
it in colour. It finally moved up-stream out of our sight.

6/8/62, 6.15 pm.. 'a pair on f{looded pools at mouth of Tec
Waikohare. They remained while darkness fell and were heard until
late that evening. On 7th and 8th they were heard calling again and
were seen by torchlight by Susan Blanshard. Tt was hoped to find the
nest site but this eluded our search and, fearing to disturb the pair,
we decided to await results.

21/9/62, 2.5 p.m., while playing on the boulder bank in front
of our house my children came upon a group of four young ducklings
foraging among the bracken and weed growing on the stones. At
3 p.m. I found a single duckling crouched among the cacti beside our
front gate. This was photographed (Vol. 10, p. 122).

18/11/62, 9.30 p.m. Lt. Norris, R.N., sighted two adults by
powerful torchlight in the Te Waikohare Stream mouth.

On 12/1/62 Susan Blanshard saw two in the stream again and
later a single bird which at 10.30 a.m. was searching among the houlders
of the dry stream bed. This bird did not fly when approached but
scrambled unhurriedly over the stones upstream, allowing me to photo-
graph it as it finally climbed the bank and moved into the bush cover.

It is evident that the Brown Teal has not always been present
and its self-introduction to the Sanctuary has been a gradual and
possibly accidental process. The nearest known habitats from which
this colonisation could be expected are Waipu, 36 miles, and Great
Barrier, 11 miles. The lack of permanent swamps and open water
offers a relatively poor habitat for this species so that its apparently
successful and permanent establishment demonstrates the value of the
complete protection afforded by the Little Barrier Island.
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It is noted that most of the sightings have been about the
“flat.” In this area the boulder bank ofters poor feeding, the Waipawa
and the Te Waikohare Streams have beds which are boulder strewn
and are often dry, and the two blind creeks debouching onto the flat
are dry most of the time; but food is found because of some moisture
at the mouths of the streams, by the cowshed drain and at times on
wet parts of the flat where there is some quite heavy growth. Another
attraction to this area could well be the limited pastures where this
species loves to feed at night. Further east the Tirikakawa and the
Awaroa Streams have permanent water but hardly any flat land at
their mouths, being bushed down to the boulder beach. They should
suit the Blue Duck admirably. It would seem therefore that the Brown
Teal population will be limited by the natural factors but it seems
reasonable to hope that its presence will be permanent.

—_—

SHORT NOTES

GREENSHANKS AT FAREWELL SPIT

On 25/11/63 1 visited Farewell Spit with Mrs. P. Moncrieff and
other members of the Abel Tasman National Park Board. Although
iittle time was spent on bird observation, we did examine one large
group of waders resting on the flats inside the Spit near the lighthouse.
While standing on a small sand dune watching these waders, mainly
godwit, we heard the distinctive call of a Greenshank (Tringa nebularia).

Two Greenshanks were seen flying from the base of the Spit.
They flew across in front of and below us, giving an excellent view
of the white stripe up the back and the feet extending bheyond the
tail.  The birds landed in a runnel within 25 yards of us and it was
a little while before the dull green legs could be seen. The Dbirds
flushed again and continued on towards the end of the Spit. This
appears to be the first record of the Greenshank from Farewell Spit
and adds a further species to the already large list from that notable
wader haunt.

— B. D. BELL

*

LONG SWIM BY N.I. WEKA

Tt is fairly well known that creeks and small patches ol water
present no obstacle to the North Island Weka (Gallivallus australis
greyi), but the following record of a longer swim is of interest, as it is
without doubt an unusual observation.

Late in January, 1964, 1 saw a bird a few feet from the bank
of the Waimata River, Gisborne, swimming strongly towards the opposite
bank. It had a Grebelike appearance, with head and neck thrust
well forward, upper part of the back awash, and the rump high in
the air. A dash to the house for binoculars was called for, and my
suspicions of the swimmer’s identity were confirmed.

At that- state of the tide, the river was approximately 60 yards
wide, and the Weka covered the distance in about 90 seconds, then

making a quick dart for cover.
— A, BLACKBURN
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ANNUAL GENERAL MEETING
Wellington, 23rd May, 1964

62 Members and friends attended, representing 12 Regions.

As in 1968, the time spent on formal business was shortened by
distribution of copies of the Society’s and Card Committee’s Accounts,
and the President called upon the Secretary to summarise Annual Reports,
which will be printed in full in Notornis, and to outline important
decisions taken at the Council Meeting.

Membership at 31st March, 1964, was 849, an increase of 49
since last year. The financial position is satisfactory, and thanks arc
due to the Hon. Treasurer, Assistant Treasurer and Card Committee.
A Minor Expeditions Reserve Fund and a Special Publications Reserve
Fund have been created. A substantial legacy has been received from
the Estate of the late Mrs. 1. 1. Lenz, Dunedin. Final decision on
disposal of this asset has been deferred until the cost of initial financing
of the Kermadec expedition and other cash requirements are more
accurately known. The thanks of the Society are due to the Librarian,
Miss Enid A. Evans, and her helpers.

The Nest Record Scheme has had a record year, and it is hoped
that 1964/65 will produce even more cards, and that other regions will
follow the excellent example of Canterbury, which in 1963/64 contributed
nearly half the total cards reccived.

A preliminary report of the Beach Patrol Scheme showed that
47 members patrolled 790 miles of coast. No major wrecks were
reported; the corpse of a Red-tailed Tropic Bird was found north of
Aotea harbour in October.

The Recording Scheme has been considerably expanded, and
the main activity in 1963/64 has been collection of material for the
Checklist Committee. It has been decided that Annual Locality Reports
shall be transferred to the Recording Scheme. Members are asked to
" send in field notes through R.O.s or direct to the Recorder. All notes
received will be recorded on species files, and steps are being taken
to summarise and publish results as material becomes available.

Dominion Muscum now controls the former O.S.N.Z. Banding
Scheme, and Messrs. A. Blackburn and P. C. Bull are O.S.N.Z. repre-
sentatives on the Consultative and Advisory Committee.

Council accepted with regret the resignation of Mr. E. G. Turbott
as Convenor, Checklist Committee, and appointed Mr. F. C. Kinsky
as his successor. Members will be glad to learn that Mr. Turbott will
continue to assist the Committee in a consultative capacity, and that
work on preparation of the Checklist is going ahead.

Production of the TField Guide has been temporarily held up
but is again under way and publication should not be long delayed.
Mr. R. B. Sibson is in close contact with the publishers.

Tt has been decided to improve the appearance and format of
Notornis, and to publish one volume per calendar year, starting in
1964 with three numbers (June, September, December), and thereafter
four numbers per year. This will bring Notornis into line with similar
overseas publications.
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A conference of Regional Organisers, held during the week-end
of the A.G.M., proved to be valuable and stimulating as a means of
exchanging ideas, and is to be repeated in May, 1965, when the
A.G.M. will be held in Christchurch.

Study Courses are to be held in Taranaki (Labour Day Week-end,
1964) and Kaipara (January, 1965). Prcparations for the 1964/65
Kermadec Expedition are well in hand. A team has been selected,
certain additional scientific personnel are being sought, and a sub-
committee is busy working on administrative arrangements.

Dr. R. A. Falla (North Island Vice-President) and Mr. B. D.
Heather (Editor) were re-elected to Council, no other nominations
having been received. There were five nominees for the four vacant
scats on Council. Messrs. B. D. Bell and K. Miers were appointed
Scrutineers and reported the results of their count of postal votes to
the President. Messrs. 1. McGrath, N. B. Mackenzie, R. B. Sibson
and E. G. Turbott were declared elected. Messrs. Chambers, Worth
and Chambers were re-clected Hon. Auditors and thanked for their
services to the Society. ‘

Under General, Mr. ]J. R. Jackson demonstrated a nestbox which
has been widely used in Canterbury: he then spoke on the Banding
Scheme, with particular reference to the question of access to recovery
records: and on the matter of illustrations in the Field Guid@  Messrs.
A. Blackburn and K. Miers bricfly replied: Dr. R. AL Falla explained
the implications ol a nation-wide Banding Scheme controlled by Domin-
ion Muscum, and the reasons for selection of illustrator for the TField
Guide.

Mr. E. Decar spoke on the introduction of Saddlebacks to Kapiti
in 1925, which a 1928 survey proved to have been unsuccessful: and
mentioned the Royal Spoonbill Count, to take place at Manawatu Heads
in June 1964.

Mr. J. R. Jackson spoke on editorial matters. Mr. A. Blackburn
announced that steps had been taken to ensure that in future any
controversial papers would be submitted to reterees without delay.

Mr. A. Blackburn delivered a Presidential Address (Saddleback
behaviour in August).  Mr. J. L. Kendrick played tape recordings of
Saddleback calls.

After the meeting Mr. P. Morrison showed the film “A Place
to Live.” Mr. B. D. Heather expressed the thanks of the meeting for
the privilege of viewing this outstanding production.

—_—

LIBRARIAN’S ANNUAL REPORT, 1963 - 64

Cataloguing of the reprints donated by Dr. H. G. Deignan has
continued. 963 have been catalogued during the year, so that the
total number available to members is now 1663.

Once again 1 wish to express my sincere appreciation of the
work that Miss C. Bernrieder has done. Without her help, it would
have taken very much longer to prepare this collection for use. I have
been most grateful for the help that both she and Miss Mclntyre have
given. Mrs. J. Eaton, an ex-librarian, has also given valuable assistance.

Two circuits are at present in operation, and 42 items have

been borrowed by members.
ENID A. EVANS, Hon. Librarian
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INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31st MARCH, 1964

Last
Year

563
32

£884

Expenditure
Cost of Quarterly Magazine, ' Notornis '
Postages
Printing & Statlonery

General Expenses

Income Tax

Contribution to chdmg Scheme
Other Schemes
Depreciation .

Excess of Income over Expendlture

656
39

52
82
14

80

60

£986

0| w] | oo N~

Last
Year

715
17
59

23
72

£884

Income

Subscriptions

Life Subscriptions
Donations

Interest Received

Surplus on Field Week-ends

Miscellaneous Profits

£986

16

16
18

o—oOoooow

Ruditors’ Beport to Members of the Ornithological Society of New Zéaiund (Incorporated) —

We report to the members of the Ornithological Society of New Zealand (Incorporated) that we have examined the
books, accounts and vouchers for the Society and also those relating to the Card Committee for the year ended 31st
March, 1964. We certity that the balance sheets for the Society and the Card Committee are properly drawn up to show
the true financial position of the Society at that date.
stocks on hand.

20th May, 1964

We have accepted

the values placed by

the Treasurer

of

CHAMBERS, WORTH & CHAMBERS, Auditors

ONILIIN TYHINID TYNANNY

SS
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CARD COMMITTEE

STATEMENT OF INCOME AND EARNED SURPLUS
FOR YEAR ENDED 31st MARCH, 1964

This Last
Year Year

If we deduct the cost of printing the cards from the
sales we have a Gross Profit of .. 289 345

Deduct the following expenses —

Advertising s 133 80
General Expenses 15 12
Exchange and Postage 22 26
Donation 25 20
Sundry Snrvxces 9 35
Packing Expenses 12 10
Block Maintenance 20 -
which total £236 £183
Leaving an operating profit of ... 53 162
Add interest 27 - 22
So that the Surplus is £80 £184

BALANCE SHEET AS$ AT 31st MARCH. 1964

This Last

We own: Year Year
Cash at Bank ... 963 833
Printing Blocks 40 40
Less what we owe others 75 25
Leaving us with £928 £848
This comprises past years’ surplu‘,es 848 664
Plus the current year’s surplus ... ... 80 184

£928 £848
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TREASURER’S REPORT, 1963 - 64

The membership of the Society has increased by 44 to 849, 73
going out and 117 coming in. Of the total, 6 were resigning as at
31/3/64.

Income and Expenditure. The ordinary profit for the year was
£18/16/4. The £42 Life Subscriptions for 1963-64 added to this makes
a total of £60/16/4.

Life Subscriptions.  £42 paid this year has by resolution of Council
been included in Current Subscriptions and the £139/2/6 balance in
this account as at 1/4/63 has been transterred to Publications Reserve
Fund.

The cost of printing and distributing the journal *“ Notornis”
increased by £93.

Legacy from the estate of the late Mrs. 1. 1. Lenz, of Dunedin.
Just before the end of the year we received from this estate £2250
in cash and £1000 in Dunedin City Council debentures.

We thank Messrs. Chambers, Worth & Chambers for continuing
voluntarily to audit our books.

On behalf of the Society and also personally 1 thank Mr. D. F.
Booth, Assistant Honorary Treasurer, for the very large share he took
in the work of the Treasurer’s oflice.

H. R. McKENLZIE,
Hon. Treasurer, O.S.N.Z.
—_—

CARD COMMITTEE REPORT, 1963 - 64

Whilst the current year’s trading shows a surplus, it was not as
successful as in previous years. Increased printing costs make it diflicult
for the committee to keep the cards to a reasonable price. Although
the number of cards sold was similar to that of previous years, the
profit margin was lower and costs, especially advertising, were greater
than usual.

Despite increased costs it is confidently expected that the scheme
can continue in the future and show a small surplus as well as provid-
ing a service to our members.

We express our appreciation to Mrs. Avis Acres for painting
the original paintings and also to those Auckland members who assisted
with the packing.

B. S. CHAMBERS, Convenor

— e —

CHECKLIST COMMITTEE

Mr. LE. G. Turbott, Convener, felt unable to undertake this
demanding task in view of his appointment as Director of the Auckland
Museum, and resigned.

Council accepted his resignation with regret, and appointed Mr.
F. C. Kinsky as Convenor. The other members of the Checklist Com-
mittee are Messrs. B. D. Bell, D. H. Brathwaite, Dr. R. A. Falla,
Professor B. ]. Marples, and Mr. R. B. Sibson. Dr. C. A. Fleming
and Mr. E. G. Turbott have agreed to serve in a consultative capacity.
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NEST RECORD SCHEME
Annual Report for Year Ended 31st March, 1964

A record total of 731 cards was received during the year. This
figure exceeds the previous highest annual intake by a large margin
and is an increase of over 400 on 1962/63. Colonial cards are now
being used (a most interesting record for a colony of House Sparrows
comprising 14 nests, all located along 12 feet of one branch of a pine
tree, was sent in by Mr. J. Hilton of Christchurch), thereby reducing
the number of standard cards with single entries. Therefore, although
the general collection now contains 3669 cards, there are actually con-
siderably more nest records. As ever, much credit is due to those who
continued their regular support of the scheme, but the standard of
contributions from a number of members taking part for the first time
was very encouraging. Canterbury members really excelled themselves
this year and contributed a large percentage of the total. 1 should
like to thank all those who sent in cards, whether few or many, and
appeal for continued support in the coming season.

New species added to the collection for the first time were
Wandering Albatross (11), Lightmantled Sooty Albatross (4), Banded

Rail (1), South Island Wcka (2), Southern Skua (1), Antarctic Tern
(3) and Welcome Swallow (16). The Albatross, Skua and Tern records
were from Campbell Island and were sent in by Mr. A. Wright, together
with records of Lesser Redpoll, Sooty Shearwater and Grey Duck, also
from Campbell. The Banded Rail and Weka records were from
Dr. M. F. Soper, while the Welcome Swallows were all from Northland.
Mr. J. R. Jackson, in addition to sending many new cards, sent in a
long list of additions to previous Kea and Kaka records. Also, in
collaboration with Miss M. M. Davis, Mr. Jackson forwarded a sum-
mary of detailed observations of Black-billed Gull colonies in Canter-
bury. Mrs. I. G. Urquhart sent in (in addition to cards) details of
very interesting observations on a colony of White-fronted Terns, giving
incubation period data.

The practice of publishing a complete list of cards for each
species every two years will continue and the next list will appear with
the 1964/65 report. The last complete list (and full details of the
scheme) was published in Notornis X, p. 251.

Sufficient cards are now available for analyses of Song Thrush
(507) and Blackbird (422). Members wishing to undertake work of
this sort should write to the Organiser.

The following contributed cards during the year:

Over 100 _ D. G. Dawson, Miss M. M. Davis.

Over 50 _ B. D. Heather, J. Hilton, J. R. Jackson.

25 or over __ A. Blackburn, Dr. M. F. Soper.

Other contributors: J. H. Allan, R. Bateman, R. H. Blanshard,
the Misses Bull, D. M. Calvert, T. R. Calvert, C. N. Challies, J. C. R.
Claridge, J. A. Cowie, Miss R. M. Doake, A. T. Edgar, Mr. and Mus.
L L. Fooks Miss A. J. Goodwin, P. M. Gross, Mrs. J. M. Hamilton,
Mrs. R. Hows, R. W. Jackson, B. R. Keeley, J. L. Kendrick, S. R.
Kennington, J. A. Lees, H. Lyall, H. R. Mchenzne Mrs. R. V. McLintock,
C. A. Pyle, Mrs. I. G. Urquhart, A. Wright.

J. C. R. CLARIDGE, Organiser
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RECORDPING SCHEME
Report for the Year 1963 - 64

Collection of information for the Checklist Committee has been
the main activity.  About 200 lists were sent out to R.O’s. and
individuals and a [air number had been returned by the end of the
Society’s year. A considerable volume of information has come in
since then, including an excellent annotated list covering Southland,
Fiordland and Stewart Island, compiled by Mrs. Barlow from the field
observations of Southland members. As the Checklist Committee has
asked that material be made available by August 1964 and as com-
pilation of collected information will take some time, I will be grateful
if R.O’s. and individuals who are preparing lists will send them to
me as soon as possible.

A valuable accession to the scheme is the tabulated results of
quarterly wader counts on Otago coast; over a period, these will provide
a clear picture of wader movements in the region. Manukau and
Miranda counts have been published in Notornis for many years. Regular
counts from Wanganui, Gisborne and Waimakariri estuaries are helping
to build up an overall picture; it is hoped that similar systematic
recordings will be made in other wader arcas.

A number of interesting notes on birds seen during expeditions
to inland areas is also on the files. During the early days ol O.S.N.Z.
many locality species lists were publishd in Notornis.  With the develop-
ment of the Society and its journal publication of such papers is no
longer necessary or desirable but it is still important that the inform-
ation should be recorded and filed, so that it is available for study.
Please send in any such notes so that they may be placed on record.

Although Classified Summarised Notes are no longer published
as such, material should still be collected and forwarded to me for
incorporation in species files. The Recording Scheme is like the Nest
Record Scheme __ the more members contribute to it, the hetter the
use that can be made of the accumulated information. As soon as
sutlicient material is available on any species, steps will be taken to
have it summarised for publication in Notornis. As an example, we
have in the past two years gathered and filed a great deal of information
about the distribution and population of North Island Kokako; before
long it will be worth while to collate and summarise this material for
publication. As time goes on and if sufficient notes are sent in, regular
publication of species summaries will be a practical possibility.

The following is a list of contributors:__

Northland — R. 8. Barrett, Mrs. Barron, D. L. Calvert, L. W,
Delph, A, T. Edgar, P. Gross, Mrs. Hows, J. A. Lees, D. G, McMillan,
R. H. Michie, M. Ross, G. Wightman.

Auckland — Miss ]. Coles, Mrs. Hewitt, F. P. Hudson, j. A. F.
Jenkins, Miss Mclntyre, D. V. Merton, C. F. Parsonson, R. B. Sibson,
M. A. Waller.

South Auckland __ R. T. Adams, ]J. E. Coulthard, Miss A. J.
Goodwin, H. R. McKenzie, Mrs. H. M. McKenzie, C. A. McCall,
G. M. Maning, W. Renouf.

Waikato __ D. B. Jenner, J. L. Kendrick, Mrs. M. L. Templer,
W. S. Sutherland. '
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Volcanic Plateauw —. M. ]J. S. Black, C. D. Blomfield, R. W. Jack-
son, H. Lyall, G. F. Yerex.

Bay of Plenty — Mrs. Hamilton, Mrs. McLintock, R. St. Paul,
R. Weston.

Gisborne _ A. Blackburn, |. S. Martin.

Hawke’s Bay . MacKenzie.

Taranaki M. G. Macdonald.

Manawatu — E. Dear, A. K. Lacey.

Wanganui __ ]. Bartlett, D. E. Crockett, R. W. Macdonald,
W. Pengelly, Wanganui Museum.

Wellington __ B. D. Bell, C. N. Challies, C. A. Fleming, W. James,
F. C. I\msky, C ] Lindsay, D. G. Medway, ]. O'Brien.

Nelwn _ l E. L;mgbein, M. F. Soper, D. Zumbach.

West Coast __ P. Grant, A. B. Munden.

Canterbury __ D. G. Dawson, J. R. Jackson.

Otago — ]J. H. Allan, Miss S. I. Anderson, Dunedin Naturalists
Field Club, Mrs. Kearns, M. Keillor, Mrs. Pennycook, W. T. Poppel-
well, Mrs. L. E. Walker.

Southland __ Mrs. M. Barlow, B. D. Heather.

Stewart Island —— R. H. Traill. ]
(E.& O. E.) A, T. EDGAR, Recorder

- %

REVIEW

The Book of the Huia, by W. J. Phillips, Whitcombe & Tombs
Ltd., 30s.

A tremendous amount of research and enquiry has resulted
in a book of absorbing interest, and one which will have a wide
appeal.  Part One is descriptive of the Huia, and summarises what
little is recorded of its habits, food, and nesting; and a reader knowing
the Saddleback cannot fail to be impressed by the extreme similarity
of behaviour in the two species. The second part is devoted to a
fascinating story of Maori association with the bird. In Part Three
the author discusses its extinction, and postulates that the disappearance
of the bush before the advancing tide of settlement, and not collecting,
was the greatest contributing factor to extinction. In this connection,
a statement of Buller’s might be re-quoted: * Collectors were then obtain-
ing large numbers of specimens tor the European markets. Eleven
Maoris scoured the wooded country between the Manawatu Gorge and
Akitio, bringing in 646 skins.” In Part Four, which occupies half the
book, the author divides the known and probable area where the Huia
existed into fourteen localities, and by an historical survey of each
locality, demonstrates clearly that its range was wider than is generally
accepted. The author is confident that the Huia will be rediscovered.
The last quoted  probable sighting’ was on 12/10/61 on the Waikare-iti
Track at Waikaremoana ! A fleeting glimpse of a Tui such as attended
my honey tin two years ago, with a pure white terminal band to its
tail, would confound the most hardened observer. Many will find
the book an indicoment of a past generation which, by its cupidity and
crass stupidity, brought many of the world’s interesting and beautiful
birds to extinction, or near extinction; but with all our increase in

knowledge, are we doing any better to-day? I think not.
—_ A.B.




FIELD STUDY WEEK-END 61

FIELD STUDY WEEK-END, CANTERBURY
25th - 28th October, 1963

Considering the amazing distances and amount of study our
Regional Organiser manages to cover with our daily or week-end trips,
it was no surprise that a full three-day study course ran smoothly over
many miles of riverbed, swamp, plain and gorge.

This was not arranged without a great deal of thorough planning
by Dick Jackson and his committee. For us locals, a 4 am. start is
routine, but this time plans had to fit with the arrival of the south
train, steamer express and planes. However, everything fell into place
and we all gathered as arranged at 9.15 a.m. Saturday morning. To
put us on our mettle, Mr. Graham Turbott took us to see New Zealand’s
important newcomer to the South Island __ the Cattle Egret. This
was a highlight for most members and we hosts took it as a good omen
for the rest of the week-end.

On then, in convoy to Ken Rowe’s at Rangiora. Here we had
welcome morning tea, while we sorted out and introduced a total of
thirty-one members, including visitors from as far. afield as Wellington
and Dunedin. All were given maps showing the complete course of
the Ashley River from the Gorge Bridge to the Main Road. This
course was divided among five groups, each with a leader and named
helpers.  Every effort was made to allocate the visitors to difterent
groups and cransport, to ensure their mixing with all the members.
A driver of each group was deputed to pick up transport at the finish
of each length and transport his part to the main finishing point on
the main road.

So, on an ideal day for sauntering and enjoyment, the groups set
off on their beats of five or six miles. These beats could not, of course,
take into account steep banks, deep swilt-lowing main streams, greasy
beds and other obstacles, and there were many diversions, not always
intentional, either overland or underwater. The variety of large and
small boulders, shingle, sand, mud, warm and cold water, gave no
excuse for sore feet, however, and in due course, over a period of about
one and a half hours, everyonc emerged at the main check point.
Having had only a brief break for lunch, all seemed to be of one
mind __ so in convoy again to Hills Road for an overdue 7.30 p.m.
buffet tea at Davis’s.

After tea, the results of the five groups were collated on a large
map for all to see. There were thirty-eight specics. twenty of which
were mainly river-dwelling birds, totalling 3,931, These were _Black
Shag  (7), White-taced Heron (43), Bittern (1), Canada Goose (1),
Paradise Duck (18), Grey Duck (87), Mallard and Various Species (89),
South Island Pied Opystercatcher (118), Banded Dotterel (285), Red-
Capped Dotterel (2) and Chicks (5), Pied Scile (122), Black-backed
Gull (70), Black-billed Gull (1986), Black-fronted Tern (254), Caspian
Tern (6), White-fronted Tern (2), Harrier (13), Magpic (48), Rock
Pigeon (412). Passerines, bank dwellers or birds seen overhead were,
in order of conspicuousness, Chafhinch, Redpoll, Grey Warbler, Yecllow-
hammer, Goldfinch. Blackbird, Hedgesparrow, Thrush, Bellbird, Pipit,
Skylark, Starling, Kingfisher, Silvercye, Sparrow, Shining Cuckoo, Green-
finch and Quail. Young were seen of the Paradise Duck, Grey Duck,
Oystercatcher, Banded Dotterel, Red-capped Dotterel.
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At 10 am. Sunday everyone met enthusiastically to visit the flat
expanse of Lake Ellesmere, under the leadership of Geoff. Tunnicliffe.
To check the efficiency of the drivers, he led us on a circuitous route to
veach the Selwyn II, where we were spread in line abreast to assess
the density of nesting in the area. Nineteen Pukeko nests, some with
chicks, were recorded, and also duck, swan, Canada Goose and Pied Stilt
nests. This was a gentle break-in for the afternoon’s work at Hart’s
Creek where, in a chill wind, one walked knee deep and waist deep
or jumped from clump to clump in an everglades of water and raupo.
Many nests of Pukeko, Black Swan, Mute Swan and Canada Goose
were found. Though Bittern were seen, no nest was found. Only
when a group sheltering in the raupo while watching a Swan nest
realised the wind had added six inches to the water level, did we feel
it was time to leave this fascinating place.

On Monday the group met at the Museum at 6 a.m. for the
60-mile trip to the area where Marj. Davis had begun a study of the
Wrybill.  Again the weather was kind, and the visitors were able to
see much of this unique bird, of its chicks in various stages, and of its
fascinating parental behaviour.  After lunch we were led by Dick
Jackson to view the Black Shag colony on the Rakaia Gorge cliffs,
while he and three nimble companions braved the now gale-force .
wind to climb down to inspect the nursery in the cleft half-way down
the four hundred-foot cliff. Some of the watchers felt this to be the
highlight of the week-end.

We must offer our thanks to our Regional Organiser, Dick
Jackson, his committee, the drivers of the transport, those who made
the billets so hospitable, the group leaders and female helpers.

— M.M.D.

-k

LIST OF REGIONAL ORGANISERS, O.S.N.Z.
1964 /65

FAR NORTH: A. T. Edgar, Inlet Road, Kerikeri (Acting)
NORTHLAND: A. T. Edgar, Inlet Road, Kerikeri (Acting)
AUCKLAND: M. ]J. Hogg, 27 Woodside Crescent, St. Heliers,
Auckland E.1
SOUTH AUCKLAND: H. R. McKenzie, P.O. Box 45, Clevedon
WAIKATO: Mrs. M. L. Templer, 14 Bond Street, Claudlands, Hamilton
BAY OF PLENTY: R. Weston, 250 River Road, Kawerau
VOLCANIC PLATEAU: R. W. Jackson, 9 Kenrick Road, Rotorua
CISBORNE-WAIROA: A. Blackburn, 10 Score Road, Gisborne
TARANAKI: M. G. Macdonald, 195 Mangorei Road, New Plymouth
WANGANUI: R. W. Macdonald, 127 Ikitara Road, dermnw East
MANAWATU: E. Dear, Kopane, R.D. 6, Palmerston ’\Iorth
HAWKE’S BAY: N. B. MacKenzie, Pakowhai, R.D. 3, Napier
WATIRARAPA: K. Cairns, 177 Colombo Road, Masterton
WELLINGTON: P. C, Harper, 14 Campbell Terrace, Petone
NELSON: Dr. M. T. Soper, Takaka
MARLBOROUGH: S. R. Kennington, Box 40, Seddon
CANTERBURY: J. R. Jackson, 153 Sparks Road, Christchurch S.W. 2
WESTLAND: P. Grant, 10 Hinton Road, Karoro, Greymouth
OTAGO: Mrs. J. B. Hamel, 42 Ann Street, Roslyn, Dunedin
SOUTHLAND: Mrs. M. Barlow, 152 Lewis Street, Invercargill
STEWART ISLAND: R. H. Traill, Halfmoon Bay, Stewart Island
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WHITE-WINGED BLACK TERN IN INLAND SOUTHLAND

Late in 1961 Mr. W. M. Jukes, Springhills, not at that time a
member of the Society, described to me a bird he had seen on 23/11/61,
while fishing on the Mararoa River, about one mile above Cockburn’s
bridge on the road to Mararoa homestead. From his unprompted
description T was satisfied that the bird had heen a White-winged Black
Tern (C. leucoplerus) in breeding plumage. Mr. Jukes later identified
it without help in the ‘Field Guide to the Birds of Britain and Europe.
The tern took oft with a small group of Pied Stilts and flew about over
the river long enough for its distinctive pattern to be clearly noticed.
It was not seen again on later visits, although Black-fronted Terns
(C. albosivialus) were present. .

— B. D. HEATHER
¥*

FLESH-FOOTED SHEARWATER AT NEW PLYMOUTH

While banding Diving Petrel (P. wurinatrix) with the aid of
Mr, Collin Gallop and his son on Saddleback Island, New Plymouth,
on Nov. 30-Dec. 1, 1963, 1 encountercd a breeding pair ol Flesh-footed
Shearwaters (Puffinus carneipes). A single adult bird was seen resting
outside its burrow at 10.15> p.n. On being handled, it disgorged a
considerable quantity of small shrimps and herrings. The following
morning at 8 a.m., about 3% hours after sunrise, the Shearwater burrow
was investigated with a lengthy stick. Eventually, an adult bird rushed
out and thence to sca. Further scufliing from within the burrow was
heard, but it is not known whether this was a chick or another adult
hird.

Saddleback Island was used by the Maori as an outpost. Several
large pits, all lined with hard sandstone, are still in evidence, although
all but one have become filled in. Around the perimeter of these
pits a total ol seven Shearwater burrows was found. All of these ran
down at a sharp angle, following the sandstone lining, and then ran
horizontally for over eight feet. Only one burrow was known definitely
to be in use. Two others showed signs of occupation in the form of
freshly disturbed earch at their mouths, but it is possible that this
was caused by Diving Petrels.

— M. J. WILLIAMS
- x—

NOTICES

TWENTY-FIFTH ANNIVERSARY KERMADECS EXPEDITION

Members are now invited to become sponsors of the Expedition
to the extent of Five Pounds. Sponsor’s support will be acknowledged
in a book on the Expedition’s activities to be published subsequently
and they will receive a free copy. It is intended that the hook will
be a worthy record of the occasion.  Subscriptions should be sent to
the undersigned at 10 Score Road, Gisborne.

A. BLACKBURN,
Chairman of Kermadecs Expedition
Sub-Committee
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BANDING SCHEME
The former O.S.N.Z. Banding Scheme is now heing handled by
the Dominion Museum. An Advisory and Consultative Committee is
heing set up, as follows:_

Convenor: The Director, Dominion Museum, with Museum Bird
Banding Officer as a Deputy.

Nominees from:
(a) Wildlife Division, Department of Internal Affairs.
(b) Department of Scientific and Industrial Rescarch.
() OSN.Z.

O.8.N.Z. nominees are Messrs. A. Blackburn and P.C. Bull.

Members are reminded that all recoveries of banded specimens
should be notified to Dominion Museum, and are asked to make this
widely known in the districts where they reside.

DONATTIONS for year ending 31/3/64

CASH: McDougall, £2/2/-; Cheesman, O Flemmq, C. A., £2; Beatson,
R. G. S, £1/2/-; Swift, Reg., £1/1/- Paul, E, PdI‘SODSOn C. F,
Waller, M A, £1; Broun, W. |, Dawson Mrs. E. W., Fagan, J. A,
Lyall, H., Slpos Dr. F., Todd, A., Wightman, G., 10/-; Sundry smaller
lots, total 19/-.

PHOTOGRAPHS: Andrew, I. G.; Blanshard, D.; Blanshard, R.;
Brathwaite, D. H.; Caroll, A. L. R.; Cunningham, J. M.; Daniel, M. |.;
Fisher, T. P.; Ford C. R.; I‘ordhdm R. A.; Galey, D.; He‘lther B. D.:
Hogg, M. J.; Howard, W. L Jackson, J. R.; Kinsky, F. C.; Logan, 1. R.:
Martin, J.; Merton, D. V; Moon, G. 4]. H.; Muff, S ‘Northcrn
Advocate ”’; “N.Z. Herald ”; Reid, B.; Roberts, P. M.; Shailer, L.;
Soper, M. F.; Taylor, R. H.; Westerskov, K.

CANTERBURY LABOUR DAY WEEK-END FIELD STUDY
COURSE 1963. Car running expenses (approximate) donated: Bell,
B. D., £7; Ellis, B. A., £1/16/6; Jackson, . R., £7/10/-; MecKenzie, T.,
£1/]6/6 Mawson, W., £2; Rowe, K., £6. Cash Davis, Miss M. M., £5;
King, N., £1.

ROTORUA (VOLCANIC PLATEAU) LABOUR DAY WEEK-
END, 1963. Car running expenses (approximate) donated: Armstrong,

. J. 8., £1/10/-; Crockett, D. E., 16/8; Dawson, Dr. E., £1/10/
Jackson, R., £2/6/8; McNeill, D., £1/10/-; Rucroft, Miss V., 16/8;
Urquhart, Mrs. 1. G., £1/13/4; Weston, R., £1/10/-; \Vintle, L. L.,
L£1/10/-.

BACK NUMBERS OF “NOTORNIS,” Etc.; Aickin, Mrs. H,, 9;
McKenzie, Richard, 29; Lownshorough, J., 16.

BINDING OF NOTORNIS
Waikato Times Ltd., Victoria Street, Hamilton, will undertake
hinding (eight parts) at 25/- per volume, plus postage.
PRIVATE LIBRARIES

If any owners of private libraries have books on ornithological
subjects which they are prepared to lend to members of O.S.N.Z. will
they please notify A. T. Edgar, Secretary, Inlet Road, Kerikeri,



