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LAYING SEASONS OF THREE INSECTIVOROUS 
SONG-BIRDS AT KQWHAI BUSH, KAIKOURA 

By B. 1. GILL, R. G. POWLESLAND and M. H. POWLESLAND 

In this note we compare three native insectivorous songbirds - 
the Robin (Petroica uustralis), the Grey Warbler (Gerygone igata) and 
the Fantail (Rhipidura fuliginosa) - the laying seasons of which we 
studied at Kowhai Bush, Kaikoura, from July 1977 to January 1978. 
These three species occupy much the same habitat at Kowhai Bush, 
which is kanuka forest (Leptospermum ericoides) with a mixed hard- 
wood understorey. Hunt & Gill (1979) described the study area 
in detail. 

Figure 1 shows the dates (grouped into weeks beginning 21-27 
July) on which all eggs under study were laid. All three species were 
multi-brooded and showed more than one peak of laying. Robins 
had the longest egg-laying season (24 weeks), whereas Grey Warblers 
end Fantails laid for a shorter period (15 weeks each). Robins 
began laying first, followed five weeks later by Warblers. Fantails 
started laying three weeks after Warblers. Grey Warblers stopped 
laying three weeks before the other species. 

Robins had four peaks of laying. The mean date of laying of 
the first eggs of first Robin clutches was 16 August 1977. Thus the 
first peak represents almost entirely the laying of first clutches for the 
season. The second peak (in September) represents mainly the laying 
of replacement clutches for first nestings that failed. Second clutches 
laid after the fledging of a first brood generally appeared in mid- 
October, as indicated by the third peak of the histogram. The broad 
fourth peak of laying in November mainly represents replacement of 
the large proportion of second clutches and broods destroyed by 
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MONTH 

FIGURE 1 - Numbers of eggs laid per week by Robins, Grey Warblers 
and Fantails a t  Kowhai Bush, Kaikoura, in the 1977-78 breeding 
season 

predators after September. If the second clutch hatched and the 
nestlings fledged, a third clutch was laid about mid-December, as 
shown by a fifth and minor peak. 

The two peaks of laying by Grey Warblers simply reflect the 
laying of first clutches and then second clutches (after the successful 
raising of a first brood). The average day of initiation of first clutches 
was 8 September 1977, and the earliest egg of a true second clutch 
appeared on 23 October 1977. However, some clutches in October 
and early November were replacements for first nests that failed. 

Fantails show two main peaks of laying, one in early October 
representing mainly first clutches, and a second extended peak in 
November-December. Fantails can raise to fledging up to three broods 
in a breeding season, but in 1977-78 the maximum number a pair 
raised was two. Most pairs had one or more unsuccessful nestings, 
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and a pair could build and lay up to five times a season. The second 
laying peak for Fantails thus represents both second and replacement 
clutches. Re-nesting usually began within a few days of the loss of 
a nest. 

A11 three species are insectivores, but they tend to feed in 
different whys on different kinds of invertebrates. Robins at Kowhai 
Bush (weight 31-45 g; J .  A. D. Flack, pers. comm.) feed almost entirely 
on invertebrates (Powlesland 1981). They spend 90% of foraging 
time on cr within two metres of the ground, even though the forest at 
Kowhai Bush is 7-12 m tall. In winter and spring when the soil is 
moist, Robins feed mainly on earthworms, slugs, snails and larvae 
of the March Fly (Philia negrostigma). By late spring and early 
summer increasing numbers of larval and adult Lepidoptera are eaten. 
In January, whtn cicadas (Anzphipsalta zelandica) are abundant, some 
Robins seem to feed on them almost exclusively. 

Grey Warblers at Kowhai Bush (mean weight 6.4 g) glean 
invertebrates from iwigs and living foliage on 94% of occasions that 
food is obtained (Gill 1980). They concentrate on intermediate to 
high levels of the forest, and glean by perching upright (55% of 
occasions) or by hovering (41%). Warblers almost never alight on 
the ground or flycatch. The food, to judge from that fed to nestlings 
(Gill 1983), is mainly caterpillars and spiders. 

Fantails (mean weight 7.6 g; Powlesland 1982) catch most of 
their fcod on the wing and aerial insects presumably predominate in 
the diet. Gravatt (1971) noted that Fantails on Little Barrier Island 
feed mainly at middle tc low levels of the forest. Ude Shankar 
(1977) found that Fentails at Riccarton Bush, Christchurch, forage in 
all levels of the forest. In winter, the birds seek out insects that their 
movements (or those of other birds) disturb on the ground or on 
vegetaticn. Once breeding begins (August) and aerial insects proliferate, 
Fantails change to feeding by fast direct flights from a perch or by 
aerobatic manoeuvres. 

We have no evidence, but it seems likely that soil-dwelling 
invertebrates become abundant (and/or available) at Kowhai Bush 
before fcliage-dwellers (especially caterpillars) reach their peak, and 
also that caterpillars are plentiful before the peak in flying insects. 
If this is so it may explain the staggered start to laying by the three 
birds concerned, assuming that their Iaying is timed to coincide with 
the meximum availability cf food for their nestlings. Clearly, data 
on the abundance and activity of invertebrates in New Zealand forests 
are needed to test these ideas. 

In this interpretation we follow Lack (1950), who postulated 
that the diet of two garden songbirds of similar size near Halifax, 
England, accounted for the difference in their laying seasons. He 
found that the Robin (Erithacus rubecula), which feeds its young on 
caterpillars. had its peak cf laying seven weeks before the Spotted 
Flycatcher (Muscicapa striafa), which feeds its young on adult insects. 
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Caterpillars were abundant in the habitat before winged insects, and 
so the observations suggest that this induced the Robin to lay before 
the Flycatcher. 

Another factor that may contribute to early and prolonged laying 
by South Island Robins is their ability to cache food (Powlesland 
1980). Robins frequently store invertebrates, especially earthworms, 
during autumn and winter, mostly for retrieval within three days. 
By storing food, Robins can better exploit a temporarily abundant 
supply and help overcome the bad effects of short periods of adverse 
weather. Grey Warblers and Fantails are .not known to cache food. 

Many areas of New Zealand commonly experience serious 
droughts in summer (Hurnard 1978) and the Kaikoura Plain is no 
exception. At Kowhai Bush in mid to late summer, the dominant 
tree (kanuka) undergoes its greatest loss of leaves, and broad-leaved 
species often show signs of serious wilting. Grey Warblers at Kowhai 
Bush feed mainIy from kanuka (Gill 1980) and a reduction in foliage- 
dwelling invertebrates caused by drought may be why Warblers stop 
laying relatively early. One would expect dry conditions to reduce 
the Robin's supply of soil-dwelling prey but Robins are able to exploit 
cicadas and stick-insects (phasmids) in late summer (Powlesland 1981). 
Fantails should be least affected by the influence of drought on soil 
and vegetation. 

The Robin is subgenerically endemic to New Zealand and m e  
might expect this relatively archaic form to have a lower breeding 
potential than the Warbler and Fantail, which are only specifically and 
subspecifically endemic (respectively) and which are much better at 
exploiting man-modified habitats. The long laying season of the 
Robin seems to contradict this expectation, but consideration of potential 
productivity gives a trend closer to expectation. The maximum number 
of broods raised per season multiplied by the average clutch-size is 
8.1 for Robins (3 x 2.7). 7.8 for Warblers (2 x 3.9) and 10.5 for 
Fantails (3 x 3.5). 
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SHORT NOTE 

FIRST SIGHTING OF CHESTNUT-BREASTED SHELDUCK 
IN NEW ZEALAND 

On 11 December 1982 Canterbury region members of OSNZ 
visited the western shore of Lake Ellesmere. While watching a group 
of predominantly male Paradise Shelduck (Tadorna variegata), Kathleen 
Harrison drew our attention to one bird that had a chestnut breast 
instead of a black breast. 

I t  was suggested that the bird might be a Chestnut-breasted 
Shelduck (Tadorna fadarnaides) and so we made detailed observations 
before the bird flew off with the Paradise Shelducks. None of us 
was already familiar with the species. 

At first sighting the bird was viewed from about 300 m using 
telescopes and gave frontal views only. The bird seemed slightly 
smaller than most of the Paradise Shelducks in the flock and seemed 
slightly finer in the neck. Description: Head, neck, back and under- 
parts black; breast and mantle chestnut brown and well demarcated 
from the black neck and underparts; legs and bill black, and a promin- 
ent white ring around the base of the bill and a narrow white ring 
arcund the eye. In flight, the bird showed a similar wing pattern to 
that d the Paradise Shelduck with large white shoulder patches and 
white underwing. 

Some of us saw it again later in the day, a rear-end view 
showing that the chestnut tertials formed a coloured patch on the 
lower back when the wings were folded. 

The following day PS, KH. B. R. Armstrong and C. F. J. 
O'Donnell returned to the area and soon saw the bird on a shallow 
brackish pcnd, again acccmpanying Paradise Shelducks. Both species 
fed alike, by swimming slowly with head in the water. 

Frith (1967) reported that in a sample of 200 Chestnut-breasted 
Shelducks all females, both adult and juvenile, had white at the base 
of the bill but so had 21% of males. Nearly all females, of all ages, 
had white eye rings but no males did and so he concluded that this 
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character was a reliable guide for sexing. The amount of white around 
the eye was not considered to be adequate for ageing purposes. 

Both sexes mag have a white neck ring but it is always wider 
and more noticeable in males. The breast colour in males is described 
as cinnamon brown (Frith 1967) and buff (Pizzey 1980) and in 
females as chestnut (Frith 1967, Pizzey 1980). 

On the basis of breast colour, lack of white neck ring, presence 
of white eye ring and white ring at the base of the bill we conclude 
that the bird was a female Chestnut-breasted Shelduck (alternative 
name, Australian Mountain Duck). 

This is the first confirmed sighting of this species in New 
Zealand. However, Oliver (1955) recorded a specimen in the Canter- 
bury Museum collection which had been shot at Lake Ellesmere. 
Neither the annotated checklist of New Zealand birds (Kinsky 1970) 
nor the amendments (Kinsky 1980) accepted this species to the New 
Zealand list. 

This specimen came from the O'Connor collection and a check 
of his catalogues shows that he purchased the specimen in Christ- 
church. The locality is recorded at Lake Ellesmere but no date is 
given. However, in his systematic catalogue, which was presumably 
compiled later, O'Connor himself questioned the locality and this 
presumably led to its non-acceptance by the checklist committee. 

In Australia the Chestnut-breasted Shelduck occurs mainly in 
south-west and south-east Australia, being particularly numerous in 
Tasmania (Pizzey 1980) . Tasmania annually receives an influx from 
the mainland during the summer and in drought years. It is possible 
that the Lake Ellesmere bird was a migrant caught up in the persistent 
strong westerly winds that prevailed during spring and early summer 
1982. 

We thank G. A. Tunnicliffe for his help with the Canterbury 
Museum collection. 
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lNTRASPEClFlC NEST PARASITISM IN 
THE WHITE-THROATED MUNlA 

By MANJIT S. DHINDSA 

ABSTRACT 
Evidence is described indicating intraspecific nest parasit- 

ism in the White-throated Munia (Lonchura malcibarica). The 
munias seem to prefer breeding in abandoned nests of weaver- 
birds (Ploceus spp.) and have little tendency to make their nests 
in the open. The scarcity of deserted weaverbird nests suitable 
for occupation by munias seems to be the main reason for the 
development of this intraspecific nest parasitism. The possibility 
of the White-throated Munia becoming a nest parasite of weaver- 
birds is also discussed. 

INTRODUCTION 
Yom-Tov (1980) defined intraspecific nest parasitism as "the 

laying of eggs in a conspecific nest without taking part in the process 
of incubation and/or caring for the hatchlings." He listed 53  species 
of birds in which the phenomenon has been reported. I have added 
two more species to this list (Dhindsa 1983), and this paper gives 
evidence to add a third, the White-throated Munia (Lolzchura mala- 
barica, subfamily Estrilinae, family Ploceidae) . 

The White-throated Munia (Fig. 1) is a common resident species 
throughout India and is also found in Bangladesh, Nepal, Pakistan and 
Sri Lanka. It extends westwards to southern Arabia and to Africa, 
where it is present south to Tanzania. These munias generally inhabit 
cultivated !ands, grass lands, babul (Acacia spp.) jungles, sparsely 
scrubbed country as well as light secondary jungles (Ali & Ripley 
1974). They are usually seen in flocks of a few to more than 50 
birds feeding on the ground, on standing crops of pearl millet (Pen- 
nisetum typhoideum). Sorghum sp., cultivated fodder grasses, etc., and 
also at grairi stores. Their breeding continues almost throughout the 
vear. The nest they make is an untidy ball of grass (lined with 
feathers, cotton, etc.) with a lateral entrance hole and is placed in 
thorny bushes. Empty nests of weaverbirds (Ploceus spp., subfamily 
Ploceinap, family Ploceidae) are also habitually used by these munias 
for breeding (Fig. 2 & 3) 2nd roosting (Ali 1931, Ali & Ambedkar 
1956, Ambedkar 1964. Ali & Ripley 1974. Dhindsa 1980). Incubation 
and b rood i~g  are probably shared by both sexes and both members 
of the pair occupy the nest at night. After the breeding is over, the 
same nests are generally used as dormitories where family parties of 
five or six birds sleep huddled together. 



FIGURE 1 - White-throated Munia with grass inflorescence in its beak 
to be carried to its nest 

I made the following observations from April 1979 to April 
1980 while surveying the old and abandoned nests of weaverbirds to 
determine their use by other animals in Jullundur district (30"58' to 
31°37' N, 75"03' to 7675 '  E and c. 237 m above sea level) of the 
Punjab, India. The disused weaverbird nests are available to the 
White-throated Munias for breeding during the non-breeding season 
of weaverbirds (late October to early April). During the weaverbird 
breeding season (April to October) also some isolated, fully formed 
and deserted nests of weaverbirds are occupied by munias, which build 
their own nests inside. Thus the White-throated Munias were recorded 
breeding throughout the year in the old nests of three weaverbird 
species, Baya Weaverbird (Ploceus philippinus), Black-throated Weaver- 
bird (P. benghalensis) and Streaked Weaverbird (P. manyar) . 

EVIDENCE OF INTRASPECIFIC NEST PARASITISM 
I monitored 14 clutches of the White-throated Munia in weaver- 

bird nests. Of these, 11 were without parasitic eggs as the egg-laying 
sequence or clutch size was normal. These clutches had 3 to 6 eggs 
laid at 1-day intervals, and the average clutch size was 4.27 f 1.10 
(mean & s.d.). I have the following circumstantial evidence of intra- 
specific nest parasitism in the other three clutches. 

Clutch I ,  new eggs laid after hatching of the young: When 
discovered on 22 April, this clutch had 7 nestlings (about 1-6 days old) 
and 5 eggs. The eggs were dirty white and had been joined together 
by the dried droppings of the nestlings, which suggested that they 
had been laid a few days earlier. Another fresh egg appeared in the 
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nest on 23 April. In most passerine birds the eggs are laid at 1-day 
intervals until the clutch is completed and incubation begins with the 
laying of the last egg. Therefore, the eggs that are laid later in a 
clutch do not belong to the incubating female because the ovary and 
related reproductive organs regress soon after the clutch is completed 
(Bullough 1942, Yom-Tov 1980). Furthermore, the total number of 
nestlings plus eggs (7 + 6 = 13) was almost triple the average clutch 
size. Therefore, it is reasonable to assume that this clutch was the 
product of more than one female munia. 

FIGURE 2 - White-throated Munia clinging to a weaverbird nest just 
before entering it 



FIGURE 3 - A weaverbird nest cut open to  show a nest of White-throated 
Munia in the brood pouch. Feathers, cotton, etc. were stuffed by 
munias into the nest. 

Clutch 2 ,  irregular laying: In this clutch the first five eggs were 
laid on 25, 26, 27, 28 and 29 June. The sixth, seventh and eighth 
eggs appeared in the clutch on 3, 4, and 5 July, that is, 5, 6 and 7 
days after the laying of the fifth egg. These extra eggs, therefore, were 
laid by some female other than the nest owner. The total number 
of eggs was almost double the averagp clutch size. 
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Clutch 3, two eggs laid on the same day: The first four eggs 
of this clutch were laid at normal 1-day intervals on 29, 30, 31 October 
and 1 November. However, two more eggs appeared simultaneously 
on 2 November. As a female normally lays one egg per day, more 
than one female was probably involved. 

These three cases indicate that intraspecific nest parasitism occurs 
in the White-throated Munia. Earlier workers also recorded abnormally 
large clutches of this bird. Baker (1926) mentioned that normally 
there are 4-8 eggs per clutch but that one clutch of 15 eggs had been 
found. According to Ali & Ripley (1974), as many as 25 eggs have 
been found in a single nest and such abnormally large clutches are the 
products of several females. 

REASONS FOR INTRASPECIFIC NEST PARASITISM 
In my study area the White-throated Munias bred almost 

exclusively in abandoned weaverbird nests and seldom seemed to make 
their nests in the open. The eggs and nestlings of munias can be 
recorded in the disused weaverbird nests throughout the year. The 
weaverbirds desert all of their nests after completion of their breeding 
season and these fully formed nests remain intact for long periods, 
sometimes through to the beginning of next breeding season. The 
munias occupy these nests for roosting and breeding. All the deserted 
nests, however, are not available to the munias because other birds, 
rodents and insects also occupy them (Dhindsa 1980). The number 
of old weaverbird nests is highest at the end of the weaverbirds' 
breeding season. The number goes on decreasing, however, because 
of climatic wear and tear, and by the start of the next breeding 
season only a few nests remain intact. While founding their new 
colonies the weaverbirds cut .down these old nests of the previous 
season. 

During their breeding season, some weaverbirds desert their 
nests after having raised their first brood or when the nest contents 
are lost to some natural calamity. Such freshly deserted nests are 
usually cut down by the male weaverbirds to clear the sites for new 
nests, but some of the new nests are built elsewhere and so the 
abandoned nests are not cut down. Nevertheless, the empty nests 
available for the munias are much fewer than in the non-breeding 
season of the weaverbirds. The munias seem to prefer making their 
nests in the deserted weaverbird nests rather than in the open, even 
during the breeding season of weaverbirds, prhaps because weaverbird 
nests are usually sited in inaccessible sites that provide protection from 
predators. In addition, the nests are oriented in such a way that few 
contents are lost because of strong winds (Davis 1971, Dhindsa 1980). 

I collected five complete nests of the Baya Weaverbird from 
below a colony and secured them with thread to the branches of a 
tree. To my surprise, I found an egg of the White-throated Munia in 
one of these nests on the second day. The munias that occupied this 
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nest were stuffing nesting material into the brood pouch of the nest, 
and so the female may have already mated and as soon as it found 
the empty weaverbird nest could start egg laying. Two more of these 
five nests were occupied by munias within one week. 

From these observations I assume that the number of mated 
female munias may be more than the available deserted weaverbird 
nests suitable for them and that this scarcity of preferred nesting sites 
may be responsible for intraspecific nest parasitism. When mated 
females are unable to find an empty weaverbird nest, they may prefer 
to lay in a nest that already has a conspecific clutch. 

POSSIBILITY OF WHITE-THROATED MUNIA BECOMING 
A NEST PARASITE OF WEAVERBIRDS 

One or more pairs of the White-throated Munias are often 
seen in the active breeding colonies of weaverbirds apparently trying 
to enter and examine their nests. The eggs of these munias are pure 
white like those of weaverbirds but are smaller and weigh less. So 
far, no one has found munia eggs in the clutches of weaverbirds, but 
the general resemblance of their eggs and the habits of munias may 
well lead to White-throated Munias becoming nest parasites of weaver- 
birds. Ali (1931) was the first to observe White-throated Munias 
trying to enter occupied nests of the Baya Weaverbirds and to point 
out the possibility of parasitism. A White-throated Munia egg has 
been recorded in a clutch of the House Sparrow (Passer domesticus) 
(Ali & Ripley 1971). 
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SOME POPULATION STATISTICS AND 
MOVEMENTS OF THE WESTERN WEKA 

By 1. D. COLEMAN, B. WARBURTON and W. Q. GREEN 

ABSTRACT 
In central Westland, 110 Western Wekas (Gallirallus 

australis australis) were marked between August 1975 and May 
1978, and 38 corpses were examined. Wekas occurred throughout 
the study site but preferred ecotonal scrublands while avoiding 
dense forest. Captures fell by 50% over the study period and 
the number of sightings also decreased significantly. Adults were 
sexed by a discriminant function based on the bill measurements 
of dead birds, with a probability of misclassification of live adults 
of about 4.6%. A sex ratio biased towards males was revealed. 
Breeding began in late June/July when both sexes had attained 
maximum annual body weights and fat reserves. Home ranges 
were generally less than 4.5 ha. The main foods identified from 
birds collected during Tune-August and in November were fruits 
of indigenous forest plants, especially Coprosma spp., and plant 
foliage, insects and earthworms. 

INTRODUCTION 
Although the weka (Gallirallus ausfralis) is often locally 

abundant, it is absent from large tracts of seemingly suitable habitat 
throughout its range. Its disjunct distribution may be only recent 
because it vanished from most of the North Island between 1918 
and 1940 and from the eastern side of the South Island by 1924 
(Falla et al. 1979). Conversely, populations in central Westland and 
and in north-west Nelson are recolonising old range (JDC, pers. obs.) 
and wekas introduced on to Chatham, Macquarie and numerous small 
offshore islands have prospered. Wekas continue to flourish about 
Gisborne and have provided the nucleus of liberations elsewhere in the 
North Island (Falla et al. 1979). 

The reasons for local fluctuations are not known. Anecdotal 
reports abound in early New Zealand literature (summarised by Oliver 
1968) and in general ornithological texts, but only Carroll (1963 a, 
b, C) has given a substantial description of the species' diet, breeding 
cycle and sexual characteristics. Little is published on its movements, 
densities, diseases or favoured habitat - data crucial to the under- 
standing of fluctuating weka populations. 

A chance to investigate one subspecies, the Western Weka 
(Gallirallus a. ausfralis), arose during a study of brush-tailed possums 
(Trichosurus vulpecula) in central Westland. As the box traps used 
for possums also caught wekas, we undertook a limited study of the 
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FIGURE 1 - The M t  Bryan O'Lynn study site, with the movement patterns 
of four frequently observed wekas superimposed on it. The birds 
include numbers 29363 (solid squares), 29364 (open circles), 
371 30 (closed circles) and 371 38 (asterisks). 
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bird's population density, movements, habitat use, diet, and breeding 
biology in an area of farm edge and native forest. 

The study area, which was described in detail by Coleman et al. 
(19801, comprises a belt of forest and adjacent pasture 1.5 km wide 
extending from farmland at 220 m a.s.1. to alpine grassland at 1200 m 
a.s.1. on the north-facing slopes of Mt Bryan O'Lynn (see NZMS 1, 
S52, 190690; also Fig. 1) .  At low altitudes morainic terraces support 
either rough pasture dotted with clumps of scrub or cutover podocarp 
forest dominated by hardwood canopy species and tree ferns. On 
the steep schistose hillside, the forest shows a regular altitudinal 
progression of dominant trees, viz. Weinmannia racemosa, Quintinia 
acutifolia, Metrosideros umbellata and Libocedrus bidwillii, with alpine 
scrub at the upper forest limit. Ground cover varies from a cryptogamic 
and vascular vegetation at low altitudes to litter or bare soil on ridge 
and many high-altitude sites. 

Wekas have been present on Mt Bryan O'Lynn only since the 
mid-1960s, according to M. Wallace, a local farmer. The birds seem 
to be colonising adjacent habitat and the study population may not 
be stable. 

METHODS 
Wekas were captured in 240 permanently sited drop-door box 

traps set in lines at 300-m intervals from the forest/pasture margin to 
the lower limits of the alpine scrub. Each line consisted of 30-40 traps 
aligned along a contour. From August 1975, all traps were set for 
three fine nights each month. 

In all, 110 wekas were captured, banded and colour marked. 
For each, the length and depth of the exposed culmen, tarsus length 
and body weight were measured (Gurr 1947) with vernier calipers 
accurate to 0.1 mm and a spring balance accurate to 50 g, and the 
colour of the irides was recorded. On subsequent captures, adult 
birds were reweighed, but all measurements were taken again for 
immature birds. Lastly, blood samples were collected from the radial 
artery of 30 adult wekas and checked for haematozoan parasites. 

Free-ranging marked birds were noted incidentally during the 
possum studies, which kept six observers in the study area for 8-10 
days each month. Whenever possible, birds were identified by their 
colour-band combinations and located precisely on a grid system 
(Coleman et al. 1980). Home ranges were calculated for each marked 
bird from capture and sighting records with a minimum area polygon 
technique (MAP) based on the minimum area circumscribed by all 
sightings (King 1975). Isolated but extensive forays away from their 
normal centre of activity extended the home ranges of some birds 
dramatically. A modified MAP technique (MMAP) was developed 
which excluded any record further away than one half of the range 
diameter of all other sightings. 

From possum trappers working about Mt Bryan O'Lynn, 38 
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FIGURE 2 - Bill measurements of autopsied adult males ( " 1  and adult 
females ( 0 ) .  The line which cuts across the intermixed cluster 
of data provides a means of predicting the sex of other adult 
Western Wekas of known bill dimensions. 

dead wekas, 32 of which were adult, were recovered. Each carcass 
was measured, the size of the perivisceral fat depot overlying the 
alimentary tract was scored on a 0-10 scale, and the condition of the 
gonads and bursa Fabricii was recorded. The last, a bulbous lymphoid 
sac opening into the upper cloaca, is conspicuous only in juvenile birds. 

The contents of 35 gizzards (three were empty) were analysed, 
including a microscopic search for earthworm setae. Most macroscopic 
remains and seeds were identified and quantified as total numbers. 
Foliage was recorded simply as present or absent. 

RESULTS 
Sexing and ageing studies 

The bill measurements of 32 autopsied adult wekas revealed 
that males had significantly longer and deeper bills than females 
(Table 1) .  Both measurements showed some overlap between the 
sexes, which limited their value for sexing birds in the field. However, 
from both bill measurements, valid predictions of sex were possible 
through the development of a discriminant function (Bock 1975) 
z = 0.14 BL + 0.74 BD - 23.06, where BL is bill length and BD 
is bill depth. For autopsied males all values of z were positive, 
whereas for females all but one value (12.5%) were negative (Fig. 2). 
That is, the errors of classification for the autopsied sample, though not 
symmetrical, amounted to 3.13% overall. The theoretical probability 
of misclassification of live-captured adults, if one assumes a balanced 
sex ratio, was 0.0455 or approximately 4.6% (Bock 1975). 
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TABLE 1 - Bill measurements of autopsied adult wekas 

MALE FEMALE Fs P 

95% 95% 
N Mean C.L. M Mean C.L. 

Total  l ength  (mm) 24 53.76 1.026 8 48.20 1.358 31.2 <0.001 

The age of wekas was indicated by progressively darkening irides 
as birds grew and matured. Small to very small birds, which by their 
behaviour towards siblings or parent birds were clearly chicks of the 
year, always had olive-green irides. Larger birds not accompanied by 
offspring or by defensive adults, which were larger each time they 
were measured, were classified as juveniles and usually had liver irides. 
Birds with chicks clearly were adult and always had red irides. Birds 
with intermediate liver-red irides, which appeared to be approaching 
sexual maturity, were harder to age. Some could be aged from their 
previous measurements and trap history. 

Life hisfory 
Nests and incubating birds were not seen on Mt Bryan O'Lynn, 

but 22 adult corpses recovered in June, July and August all had 
enlarged gonads and one female recovered on 7 June 1979 had a fully 
developed egg in its oviduct. Five aduIts taken in November showed 
no heightened gonadal activity. 

The laying period was further indicated by the presence of small 
but rapidly growing chicks with body weights of 0.2-0.3 kg, seen 
between early October and late January. As the incubation period for 
wekas is app~oximately 27 days (Oliver 1955), we conservatively 
estimate that females in our study area laid between late June and 
early December. 

Parent/chick combinations were seen from October to April, 
though mostly before February. We found no chicks weighing less 
than 0.2 kg, presumably because they did not move about much. 
Parent birds accompanied and defended broods for several months and 
were agitated onlookers while young chicks were being measured. 

Young birds apparently lose their chick features of body size 
and iris colour when they become independent of their parents, as all 
those trapped after April had full juvenile plumage. Adult body 
weights were attained by mid-winter (AM = 1.33 kg, JM = 1.28 kg, 
Fs = 0.70, P >0.50), 6-9 months after hatching, and some young 
birds bred soon afterwards. 

Fifteen broods with attendant parents were seen: six of one 
chick, three of two chicks, five of three chicks, and one of four chicks - 
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FIGURE 3 - Changes in weka numbers within the study area over time 
(A  & 6 )  and over an altitudinal gradient (C )  
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a mean of 2.1 chicks per brood. Most of these chicks were in the 
0.5-0.8 kg range of body weight and so probably survived to independ- 
ence. Sequential brooding was recorded for two mated pairs. One 
pair was seen with three broods over a 10 month period, and the 
other pair had four broods over 15 months. 

Population trends 
Numbers and habifat preferences: The combined number of 

adult and immature wekas trapped each season fell significantly over 
the 1975-78 study period (Fig. 3A, slope significance : Fs 1,9 = 6.61, 
F 1,9 (0.05) = 5.12). Likewise, the number of marked wekas (adults, 
juveniles and chicks) seen in the study area also fell significantly as 
the study progressed (Fig. 3B, slope significance: Fs 1,9 = 7.21). 
Overall, the number of birds captured and seen in 1978 was about 
half that captured and seen in 1976. 

Wekas on Mt Bryan O'Lynn showed distinct habitat preferences. 
From trapping records, as shown in Fig. 3C, most were in the low- 
altitude rough pasture and forest/pasture margins (<300 m a.s.l.), 
fewest in the mid-altitudinal forest (400-800 m),  and intermediate 
numbers in the high-altitude scrub forest (800-1000 m).  Unfortunately, 
no trapping was attempted in the high-altitude grasslands, although 
weka 'sign' (probe holes, litter disturbance and feathers) was seen 
there. Overall, the altitudinal 'catch' was best described by a 
curvilinear regression of quadratic form which accounted for 96.5% 
of the sample variation (Fs 2,5 = 68.72, P<0.001). In  addition, 60% 
of the wekas seen were on the rough pasture or pasture-forest interface, 
which comprised only 26% by area of the study site. Although wekas 
are easier to see in rough pasture than in forest, this result supports 
the trend shown by trapping. 

Losses: The disappearance of marked wekas from the study 
area was substantial. Statistics of dispersion and death are always 
hard to get and in this study few dispersing birds were recorded or 
corpses recovered. For example, at the beginning of the final 12 
months of the study (June 1977), 100 marked wekas were presumed 
to be in the study area and yet only 23 were seen again. As resighting 
intervals for all marked birds averaged 3.1 k 0.60 months and only 
7 out of 110 birds marked were seen after a 12-month 'absence,' 
most birds marked before June 1977 apparently left the study area. 
Some infrequently trapped birds may have lived outside the study area 
and have been captured during isolated forays into it, and others may 
have been immature transients, but many of the birds that disappeared 
had long trap histories and must have been residents. 

The reasons for most weka "losses" were unknown (Table 2) .  
A few corpses were recovered from commercial possum trappers, and 
local trapping may have been a significant cause of death. Two long- 
distance dispersers were found dead (see below) but had no obvious 
injury. Survival of adults appeared lower than that of juveniles or 
of chicks. 
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TABLE 2 - Weka losses - 
Status  a t  Number Corpses CAUSE OF DEATH 
Banding Banded Recovered G i n  Trap Unknown Vanished ' shrvival t  

Adult 39 5 3 2 3 0 10.3 

Juvenile 41 3 2 1 23 36.6 

Chick 3 0 - - - 24 20.0 

Information gleaned during this study on weka diseases was 
inconclusive. The bloods of 30 adult birds showed no pathogenic 
haematozoa. However, during the autopsy of trap-killed birds, distinct 
lesions were recorded on the livers of 8 of 32 adults and in none of six 
juveniles. The lesions were smalI white spots up to 3 mm in diameter, 
generally subcapsular but sometimes extending into the liver parenchyma 
(J. Hutton, Animal Health Division, MAF), and were typical of 
parasitic granulomas. 

Sex ratios: The sex ratio of 38 autopsied birds collected over 
3 years significantly favoured males (Table 3A). Similar imbalances 
were shown by captured birds sexed by the discriminant function based 
on bill measurements (Table 3B). Here, however, juvenile wekas 
were hard to assign. Young birds with positive discriminant values 
were clearly male, but those with negative discriminant values may 
have been of either sex. At the end of the study the banded population 
included eight unsexed birds with small bills, but even when all of 
these were lumped together in the analysis as " young females," males 
remained more numerous (M:F = 50:24, X2 = 8.45, 0.01 > P >0.001). 

Sex ratios amongst trapped and seen adults also varied seasonally. 
Males were most predominant in mid-winter (June/July, Table 3C). 
As this period coincided with the beginning of breeding, the scarcity 
of females was probably related to egg laying and incubation. 

Body weights: As Fig. 4 shows, adult males were heavier than 
adult females at all times of the year, with seasonal means showing 
significant differences (P<0.05). Within the sexes, males were signifi- 
cantly heavier in autumn and winter than in spring and summer 
(P<0.01). Females showed a similar pattern, but with winter weights 
not differing significantly from autumn or spring and summer weights 
(P>0.05). Overall, males and females showed late-winter weight 
losses of 18.4 and 23.2% respectively, coincident with the onset of 
breeding. 

Perivisceral fat measurements both reflected and influenced the 
trends recorded for adult body weights. Scale measurements from 10 
adults collected in June, 9 in July, 7 in August and 5 in November 
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TABLE 3 - Sex ratios of wekas trapped or seen 
Note: Seasonal data include all capture and sight records collected over 

the three years of study. -- 

A. Autopsy sample 24 3 8 3 5.92 0.05Zp>0.01 

B. Banded sample - Adult 44 . 16 - 12.15 <0.001 

- Adult + juvenile 44 6 16  0 16.50 <0.001 

C. Seasonal Variation AM FE %F x 2 P 

averaged 8.3, 5.8, 5.8 and 2.1 respectively. Skeletal elements such as 
bill size were also greater in males and Western Wekas clearly follow 
the usual ralline pattern of males being larger. 

Movements and home ranges 
To study the movement and home range of any long-lived bird, 

a large number of marked birds must be seen repeatedly for several 
years. On Mt Bryan O'Lynn 110 wekas were marked, comprising 
39 adults, 41 juveniles and 30 chicks, with 20 young birds seen subse- 
quently as adults. Of 410 resightings only 22 birds were seen on 
six or more occasions and of these, only 13 were seen as adults. The 
rest were seldom seen and provided only incidental information on 
movements. Altogether, our home range information is limited and 
should be considered indicative rather than absolute. 

Birds often moved long distances between sightings on suc- 
cessive days. Adults, on average, moved a minimum of 189.0 & 80 m 
(n = 20) and juvenile birds 170.0 -t 94 m (n = 13), with one young 
adult moving overnight from the bottom to the top of the study area, 
a distance of 2050 m (No. 37138, Fig. 1). 

The areas of the home ranges occupied by adult wekas seen on 
six or more occasions varied greatly and appeared to be independent 
of the period of residency (Table 4, MMAP values). Nine adults were 








































































































































