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Certhiamelanura Sparrman, 1786, Mus. Carlsonianum 1: n. 5— Promontoriun Bonae Spei = Queen Charlotte Sound,

New Zealand.

This replacement generic epithet combines the preoccupied genus name Anthomiza (Greek Gvbos, a flower, and
pulém, tosuck) and Greek bpvis, a bird, and refers to the nectar diet of this bird. Because of its curved bill, the Bellbird,
named for its liquid bell-like song, was originally described in the genus Certhia, and distinguished from other
‘treecreepers’ by its black tail (Greek pehavouvpos, black-tailed).

OTHER ENGLISH NAMES Chatham Island or Three Kings Bellbird; Mocker, Mockie or Mockiemock.

PoLYTYPIC Nominate melanura, NI, SI and Stewart 1., NZ, and many offshore islands, including Auckland Grp;
melanocephala, G.R. Gray, 1843, Chatham Is, NZ (extinct); obscura, Falla, 1948, Three Kings Is, NZ; oneho, Bartle &

Sagar, 1987, Poor Knights Is, NZ.

FIELD IDENTIFICATION Length 17-20cm; wingspanc.
22 cm; weight: male 32.5 g, female 25 g. Medium-sized NZ
honeyeater with short slightly decurved bill; low sloping fore-
head; and strong legs and feet. Shape of rather long rail

distinctive, especially in adult male: rather narrow ar base, and
flared and deeply notched at tip. Much smaller than Tui
Prosthemadera novaeseelandiae; slightly smaller, slimmer but
longer tailed than Stitchbird Notiomystis cincta. Sexes differ in
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plumage art all ages. No seasonal variation. Adult male largely
dark olive-green, with iridescent purple sheen to head, con-
trasting bluish black wings and tail, prominent pale yellow tuft
of feathers on fore-flanks, and pale vent and undertail-coverts.
Adulr female duller than male: plain olive-brown with little
contrast between head, wings, tail and body (with only weak
bluish sheen on head), and with short white moustachial stripe.
Both sexes of adult have red iris. Juveniles separable: both sexes
duller than adult female, with no iridescence on head, and with
pale-yellowish moustachial stripe, and brown iris; juvenile
male has blacker wings and tail than juvenile female. Slight
geographical variation, mainly in colour of iridescence of head,
and size. Adult male Head and neck, dark olive-green with
iridescent purple to violet-blue sheen, strongest on forehead
and ear-coverts. Upperbody, olive-green, slightly brighter on
rump. Uppertail, black-brown with narrow iridescent blue-
black edge to outer webs of all but outer feathers. Upperwing:
coverts largely dark olive-green, with blackish inner webs to
greater coverts; and remiges, blackish with varying iridescent
blue sheen; folded wing appears concolorous with mantle and
scapulars, with strongly contrasting blackish remiges with iri-
descent bluish sheen in fresh plumage. Underbody, dark olive-
green grading to paler olive on lower belly and rear flanks and
with prominent patch of pale-yellow feathers on fore-flanks,
often covering angle of folded wing; vent and undertail-cov-
erts, pale yellow to off-white; and thighs, grey. Undertail mostly
black-brown. Underwing mainly grey, with dark-olive leading
edge to primary coverts, pale-yellow wash to secondary coverts,
and brown tinge to remiges. Bill, black. Iris, red. Legs and feet,
blue-grey. Adult female Rather plain, and much browner than
adult male. Head and neck, olive-grey to olive-brown with
weak blue iridescence, strongest on forehead and crown (but
rarely visible in field); and with thin white moustachial seripe.
Upperparts, dark olive-brown. Uppertail, dark brown, edged
olive on outer webs of all but outer feathers, and with no
iridescence. Upperwing: coverts largely dark olive-brown, with
dark brown inner webs to greater coverts; and remiges, dark
brown with olive outer edges (and no iridescence); folded wing
appears concolorous with mantle and scapulars, with contrast-
ing brown remiges. Underparts mostly olive-brown, with patch
of very pale yellow feathers on fore-flanks, often covering angle
of folded wing, but less prominent than in adult male; and with
pale olive to off-white vent and undertail-coverts. Undertail,
brownish grey. Underwing much as adult male. Bare parts as
adult male. Juvenile male Duller and greyer than adult male
or female and with little or no iridescence. Head and neck,
olive-grey, paler on chin and throat, and with short pale-yellow
moustachial stripe. Upperparts, dark grey with olive suffusion.
Uppertail, black-brown, like adult male, but with no iridescent
bluish edges to feathers. Upperwing similar to that of adult male
but most coverts greyer, with less olive, and with little irides-
cent sheen to remiges. Underbody grades from brownish olive
on breast and anterior flanks to greyish olive on belly and lower
flanks, with off-white vent and mottled grey-brown and white
undertail-coverts; do not have pale-yellowish patch on fore-
flanks. Undertail, dark brown. Underwing much as adult male
but with cream leading edge and no yellow wash to secondary
coverts. Bill, black. Gape, fleshy and yellow for at least 14 days
after fledging. Iris, brown. Juvenile female Similar to juvenile
male but slightly paler and greyer. Differences from juvenile
male: head and neck mainly dark olive-brown, greyer olive on
ear-coverts; lores duller than in juvenile, brown; upperparts,
brown; uppertail and upperwing much as adult female and show
little contrast with upperbody; breast, belly and flanks, light

grey-brown, and undertail-coverts, buff; undertail and underwing
as adult female except for cream leading edge to underwing (as
in juvenile male).

Similar species None, and adults should not be confused
with other species. Adult females and juveniles sometimes
confused with female and juvenile Stitchbird but ocecur to-
gether only on a few small islands and Bellbird readily distin-
guished by: slimmerappearance; longer and distinctively shaped
tail that is rarely, if ever, held cocked; rather plain olive-brown
upperwings (all plumages of Stitchbird show conspicuous white
panel in wing, though it is smaller in juvenile Stitchbird); and
short pale moustachial stripe (none in Stitchbird); further,
warning titch call of Stitchbird is distinctive, uttered often and
unlike any Bellbird call. Should not be confused with Silvereye
Zosterops lateralis which, while sharing predominantly olive-
green plumage, is much smaller, with very different shape and
habits.

Usually seen singly, or in pairs and family groups during
breeding season. Larger numbers occur together at concen-
trated feeding sources e.g. flowering kowhai Sophora in spring
and fruiting podocarps in autumn, where they may associate
with Tui, Silvereyes and New Zealand Pigeons Hemiphaga
novaeseelandiae. Active and agile when foraging in trees and
bushes; rarely forage on ground or in open. Occasionally catch
insects in flight. Flight slightly undulating and sometimes
erratic, appearing hesitant over longer distances. Long, flared
and notched rail, rather deep belly and small head distinctive
features in flight. Whirring noise of wings characteristic, espe-
cially in territorial disputes. Generally tame and easily seen, but
best way to locate birds in thicker vegetation is by voice, which
is similar to, and can be confused with, that of Tui (for further
details, see Voice).

HABITAT Occur from coast to high altitudes, up to >1220
m asl; in dense forest, including forest regrowth; also occur in
subalpine scrub above tree-line. Common in urban areas,
usually near forest remnants.

Mainly occur in mixed podocarp-hardwood forests of
lowlands, especially areas with very dense and diverse vegeta-
tion (Blackburn 1968; Gravatt 1971; Gill 1983; O'Donnell &
Dilks 1994), such as forests of Northern Rata Metrosideros
robusta with a dense subcanopy and shrub layer of young canopy
trees and shrubs, including Coprosma, Kawakawa Macropiper
excelsum, Mapou Myrsine australis and Olearia (Reed 1976;
Norton 1980; Wilson et al. 1988; Fitzgerald et al. 1989); or
forests dominated by Quintinia Quintinia acutifolia and Kamahi
Weinmannia racemosa, with emergent Rimu Dacrydium
cupressinum, and Kiekie Freycinetia banksii in shrub layer (Dawson
1964). Occur in coastal broadleaf forests, such as Pohutukawa
Metrosideros excelsa forest (Edwards 1955; Kikkawa 1964; CSN
38); and inhabit dense stands of understorey vegetation in
broadleaf forests, such as Mountain Ribbonwood Hoheria glabrata
(Lambert 1970). Also occur in mixed beech forests, such as low
forests of Bog Pine Halocarpus bidwillii, Yellow-silver Pine
Lepidothamnus intermedius and Mountain Beech Nothofagus
solandri; and in open beech forest at high altitudes, usually with
diverse and complex understorey (Stead 1932; Dawson & Bull
1975; Guest 1975; Wilkinson & Guest 1977; Dawson et al.
1978; Clout & Gaze 1984; Gaze 1984; Wilson et al. 1988).
Present in small remnants of native forest (Bartle & Sagar
1987). Also found in tea-tree or Leatherwood Olearia colensoi
scrub; and flax Phormitm and tall grass such as Festuca arundinacea
near swamps (Challies 1962, 1966; Lovegrove 1975; Pierce
1980; Oliver; CSN 22, 42). Regularly in urban parks and



gardens, and on golf courses, especially if remnant native bush
nearby; occasional records in farmland, including orchards
(Stead 1932; Gibson 1961; Baker 1986; Guest & Guest 1987;
Oliver; CSN). Sometimes inhabit plantations of eucalypts and
acacias; and occasionally in forests of pines Pinus or willows
Salix (Clout & Gaze 1984; Oliver; CSN).

In detailed study, during spring, in lowland forests of w.
Paparoa Ra., SI, found mainly in coastal forest dominated by
Rimu, Northern Rata, Hinau and Kamahi, with closed canopy,
abundant epiphytes and dense shrublayer; also occurred in
forest dominated by Red Beech Nothofagus fusca and Silver
Beech N. menxziesii; mixed Rimu-Kahikatea Dacrycarpus
dacrydivides—Red Beech N. fusca-Silver Beech forest; mixed
open Rimu-Kahitakea-Hard Beech N. truncata-Silver Beech
forest with sparse canopy; and least often in areas of regenerat-
ing forest (Onley 1980).

DISTRIBUTION AND POPULATION Endemic to NZ.

NI rar NORTH: Resident on Three Kings Is (Turbotr &
Buddle 1948; Ramsay & Watt 1971; Bartle & Sagar 1987;
NZCL). Generally absent on mainland; rare reports on w. coast,
e.g. round Hokianga Harbour (e.g. NZ Atlas; CSN 19 [Suppl.|
39), may have been misidentified Tuis (Craig & Douglas
1984b). NORTHLAND: Recorded at a few scattered sites centred
on Whangarei, mostly between Helena Bay and Bream Head,
but sometimes farther S to Bream Tail and Mangawhai; these
are probably birds straying from resident populations on nearby
offshore islands of Poor Knights and Hen and Chickens Grps
(Sibson 1953; Kinsky & Sibson 1959; Merton & Atkinson
1968; Craig & Douglas 1984b; Bartle & Sagar 1987; Kendrick
1994; NZ Atlas; CSN). AUCKLAND and SOUTH AUCKLAND: Few
records on mainland, mostly adjacent to Little Barrier and
Tiritiri Matangi Is, from whence birds may stray (Turbott 1953;
Craig & Douglas 1984b). Said not to have been recorded on
Great Barrier 1. since 1964 (Bell 1976), though several NZ
Atlas records in w. and s. parts of the island date from 1969 at
the earliest. Very occasionally recorded W to near se. Kaipara
Harbour. Introduced to Whangaparaoa Pen. and Waiheke 1.
(see below). Rare reports from within City of Auckland may
have been misidentified Tuis (Craig & Douglas 1984b). Some-
times recorded W of Firth of Thames, in area bounded by line
joining Maraeti, Clevedon, Hunua and Kaiaua, including Hunua
Ras. Widespread on Coromandel Pen., as well as Cuvier and
Mercury Is (Hicks et al. 1975; Lovegrove 1975; NZ Atlas;
CSN). waikaTo: Absent in N, but widespread S of line joining
Raglan, Waingaro, Hakarimara Ra. and Hamilton; though
generally sparsely scattered in NE, from Hamilton and Matamata
S to L. Arapuni and Tokoroa (NZ Atlas; CSN). BAY OF PLENTY,
VOLCANIC PLATEAU and GISBORNE=WAIROA: Widespread but
scattered (NZ Atlas; CSN), including offshore islands such as
Cuvier L. and Mercury Grp (Edgar 1962; Skegg 1962; Blackburn
1967, 1970; Reed 1976; Craig & Douglas 1984b). HAWKES BAY:
Widespread S to Havelock North, and along e. slopes of
Ruahine Ra., but few records elsewhere, e.g. Makaretu, Kopua
(NZ Atlas; CSN). waRARAPA: Mostly between e. Tararua Ra.
and Ruamahanga R., though occasionally recorded elsewhere,
including round Patiahua in N, Aorangi Mts in S, and at a few
isolated sites elsewhere (NZ Atlas; CSN). weLLiNnGTON: Gen-
erally widespread, though rarely occur in SW (NZ Atlas). Also
on Kapiti I. (Wilkinson & Wilkinson 1952; NZ Atlas; CSN
32). manawaTu: Scartered records in S, E and N, from areas S
of Levin, NE along w. slopes of Tararua and Ruahine Ras, to
near Taihape; generally absent elsewhere (NZ Atlas; CSN).
WANGANUI: Widespread, but scattered in some areas (NZ Atlas;
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CSN). TaraNakn: Widespread W to line joining Patia and
Uruti; farther W, mostly confined to Egmont NP (NZ Atlas;
CSN). SI NesoN and MARLBOROUGH: Widespread, though
scattered in Richmond Ra., and, farther S, apparently absent
from area W of Inland Kaikoura Ra. (NZ Atlas; CSN).
CANTERBURY: In N, widespread in coastal and subcoastal areas
from s. Seaward Kaikoura Ra. S to n. Pegasus Bay; very occa-
sionally round Rangiora; and widespread on Banks Pen. Gen-
erally absent from lowlands between Amberley and Timarau,
but widespread farther W in uplands from near Hanmer Springs
SW to round Stavely. Also occur from middle reaches of
Rangitata R. S to Waimate, but, in S, not W of Hunter Hills.
Occasionally recorded along middle reaches of Waitaki R. (NZ
Atlas; CSN). 0TaGO: Scattered records from middle reaches of
Wairaki R., S through Kakanui Mts to coast near Palmerston.
Widespread in S, including Otago Pen. Scattered in SW, round
L. Wakatipu, and widespread in NW, in areas W of Pisa Ra.,
including Ls Wanaka and Hawea. However, mostly absent from
central Orago (Child 1975; NZ Atlas; CSN). SOUTHLAND:
Widespread, including on Stewart L. and associated islands,
such as Ruapuke, Muttonbird and Codfish Is (Blackburn 1965,
1968; NZ Atlas; CSN); also on Solander and Little Solander [s
(Wilson 1973; Cooper & Morrison 1984; Cooper et al. 1986;
McLean & Russ 1994). wesT coast: Widespread (NZ Atlas;
CSN).

Chatham Is Extinct; formerly throughout (NZCL). Last
recorded in 1906, on Little Mangere L. (Fleming 1939). Doubt-
ful reports from Pitt L. in c. 1952 (Lindsay et al. 1959). Extine-
tion possibly result of degradation of forest (Tennyson &
Millener 1994; contra Fleming 1939).

Snares I. Reported in 1888, but not since (Warham 1967;
Oliver).

Auckland Is Occur throughour (Bartle & Paulin 1986;
NZCL).

Breeding Probably breed throughout range.

Introductions Several releases to areas where formerly
occurred in an attempr to re-establish the species. 1932
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Fifteen birds captured on Little Barrier 1. and released in
Waitakere Ra. on 3 Feb.; not regularly monitored, or followed
up with subsequent releases; attempt unsuccessful (Stead 1932;
Turborr 1953; Craig & Douglas 1984b). 1983 Total of 22 birds,
ten males and 12 females, captured on Tiritiri Matangi and
Cuvier Is and released in Shakespear Regional Park, on e.
Whangaparaoa Pen., in Mar. (Craig & Douglas 1984b; CSN
31); breeding recorded in Nov. 1993 (Kendrick 1994); birds
still present in 1995 (CSN 44). 1988 On 13 May 1988, eleven
birds captured in Kaingaroa Forest and released onto Waiheke
I. (CSN 37). 1990-91 Another 60 birds released in three
separate areas on Waiheke L. (CSN 39).

Populations On islands, recorded densities: 16 birds/ha,
Three Kings [s (Turbott & Bull 1954); c. 71 birds/ha, Aorangi,
Poor Knights Is (Sagar 1985; Bartle & Sagar 1987); 7.41 birds/
ha, Cuvier I., where total population estimated at ¢, 600 birds
(Blackburn 1967), c. 3.53 birds/ha, Little Ohena 1., Mercury
Grp, where total population 20 birds (Blackburn 1970). Daily
countsalonge. 1 km transect near Minginui, early 1946 to early
1961, showed population increase: mean of 13.3 birds/count,
1946-54; mean of 47.2 birds/count, 1954-61 (St Paul 1975).

Change in range Formerly plentiful throughout, in some

places the most abundant bird species (Turbott 1953, 1967).
On NI, populations N of Waikato R. declined rapidly after c.
1860 and were probably locally extinct by 1866; populations in
Gisborne—Wairoa, where ‘the bush fairly swarmed with them’,
also declined ar about the same time (Turbott 1967). However,
populations apparently increased in several areas on NI during
1940s. Round Clevedon, records in early 1940s were the first
since 1880 (CSN 1). Round Moumoukai, S of Clevedon,
Bellbirds first recorded in 1942; populations soon increased and
range expanded; local population had peaked by 1954, but then
declined; few records by late 1950s, with only remnant
populations surviving by early 1960s; single birds very occa-
sionally seen now (McKenzie 1979; Craig & Douglas 1984b;
CSN 1-9). On nearby Coromandel Pen., populations said to
have increased in mid- to late 1950s (CSN 8). Populations at
Rotorua said to have increased rapidly from mid-1940s till at
least late 1950s (Phillipps & Lindsay 1948; CSN 1, 7, 8). At
Wellington, more numerous in 1945-46 than during previous
21 years (CSN 2). Survived on Cavalli and Motuihe Is till
1950s (Sibson 1953; Turbott 1953; Craig & Douglas 1984b). In
mid-1950s, said to have increased round New Plymouth (CSN
7). Rarely seen round Gisborne, but many birds recorded during



spring 1973 (CSN 20), and population increased till at least
1975 (CSN 22). More recently, increased numbers in Blowhard
Bush, result of control of predators (CSN 43). On 81, populations
in Canterbury declined in late 19th century: a few still present
in Christchurch in late 1890s, but virtually extinct by 1900;
numbers declined throughout Canterbury till 1910 (Stead
1932; contra Hutton & Drummond 1904), after which they
increased considerably, and were again plentiful in some areas
by early 1930s (Stead 1932). This increase said to have contin-
ued into 1940s (Graham 1948). Populations round Avon R.,
Christchurch, increased in 1978=79 (CSN 26).

THREATS AND HUMAN INTERACTIONS Formerly
hunted by Maori with a spear called a here, up to 12 m long and
tipped with aserrated barb made from bone, which held the bird
when struck; other ‘contrivances’ sometimes also used (Hutton
& Drummond 1904). Early decline in populations attributed by
early authors to effects of bushfires, predation (by feral Cats and
rats) and introduced honeybees (Reischek 1887; Hutton &
Drummond 1904; Turbott 1953, 1967), though the honeybee
theory recognized as ‘an utter fallacy' (Hutton & Drummond
1904). Decline on NI certainly coincided with spread of rats
(Atkinson 1973), which thought to destroy eges and nestlings
(CSN 3, 32). A temporary decline of numbers on Red Mercury
1. coincided with air-drop of rat poison, but was probably caused
by seasonal movement; no adverse effects were recorded
(Robertson et al. 1993). The major threat today is continued
logging of native forest and clearance of scrub or forest rem-
nants on farms (D.]. Onley). Near Karamea, in native forest
predominantly of Rimu Dacrydium cupressinum and Hard Beech
Nothofagus truncata, 5-min counts over 3 days in winter found
numbers were significantly lower in logged than in unlogged
forests (Onley 1983). Common Brushtail Possum Trichosurus
vulpecula now recognized as a major threat to health of forests,
being particularly destructive to rata Metrosideros emergents
and therefore affecting supplies of nectar for Bellbirds (D.].
Onley).

MOVEMENTS Described as resident (Moncrieff 1929;
Turbott 1953; Kikkawa 1960, 1966; Thoresen 1967; CSN 22)
with local movements (Sagar 1985), migratory (Moncrieff
1929; Wilson et al. 1988) or with seasonal patterns of occur-
rence (Moncrieff 1929; St Paul 1975; Guest & Guest 1987).
Occasionally visit islands (Emmens 1954; Wodzicki 1978), and
therefore can cross water. Movements suggested to be related to
availability of food (McLean 1912; Moncrieff 1929; Bull 1959;
Gravatt 1970; St Paul 1975), appearance coinciding with
flowering or fruiting of food trees, and departure when food
supply decreases. Said to become more generally dispersed
during spring, when seeking flowering trees (McLean 1912).
On Tiritiri Matangi 1., males move more often than females,
especially to food sources, and move farther (Craigetal. 1981b;
Craig & Douglas 1984b). However, on Poor Knights Is females
and juveniles generally move around more, with males defend-
ing territories throughout year (Sagar 1985; see below).
Described asresident on Green L., Mercury Is, NI (Thoresen
1967); Canterbury region (Turbotr 1953; CSN 22); and
Dunedin, SI (Kikkawa 1960, 1966; Baker 1986). Present
throughout year on Little Barrier I. (Gravatt 1970), at Kawerau
(CSN 39), Minginui (CSN 6), Orongorongo Valley, Welling-
ton (Gibb 1996), Aramoho (CSN 41), Taumuranui (Moncrieff
1929), Ohikanui Valley (in low numbers; Wilson et al. 1988),
Kowhai Bush (Dean 1990), Pembroke (Moncrieff 1929) and
Macandrew Bay, Otago Pen. (CSN 45). Present throughout
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year on Poor Knights Is, where males defend territories all year
but females become non-territorial after breeding season, though
local movements by either sex may occur during year to exploit
localized sources of food or water (Sagar 1985).

Movements and appearance on both NI and SI appear to
be seasonal, with birds spending summer in ‘bush’ (probably
inland or high altitudes) and moving to coast, lower altitudes,
plantations or urban areas over winter (Oliver; CSN 19 Suppl.),
possibly augmenting local populations (Wilson et al. 1988;
CSN 22). During winter, regular migration recorded from
‘bush’ to coasts, plantations on plains, river beds or urban areas:
New Plymouth, NI; Canterbury, including Ortaio R. area;
Palmerston North and Macandrew Bay, in Otago, and Southland
(Moncrieff 1929; CSN 6, Suppl. 19), SI. Winter visitor to
Christchurch (CSN 36, 42) and Heathcote-Avon Estuary, SI
(CSN 26), and more commonly seen during winter in South
Auckland, Te Puke (CSN 41), Rotorua (CSN 6) and Te Kuiti
(Guest & Guest 1987). During winter, numbers increase at
Tihoi and decrease at Minginui; possibly result of some of
Minginui population moving to Tihoi area over winter, when
food resources decrease in Minginui (St Paul 1975). Described
as spring visitor to Nelson, and a regular autumn visitor to
Dunedin (Moncrieff 1929). Increase in numbers in Dunedin
may be due to breeding, with apparent population decline
before winter due to juvenile dispersal (Kikkawa 1966).

Bird counts in Ohikanui Valley and nearby areas, SI,
1975-77, found highest numbers in Buller R. Valley, outside
Ohikanui Valley, in June, and lowest in Dec.; opposite to count
results from central Ohikanui Valley, suggesting that Buller, at
lower altitude, may be a wintering site for birds from higher
altitudes in Ohikanui Valley. Numbers increase between June
and Sept. in lower Ohikanui Valley, followed by decline in
Dec., suggesting that birds return through this area to spend
summer at higher altitudes in Valley. Found throughout vear in
Inangahua Valley, with no seasonal fluctuation (Wilson et al.
1988).

Banding Of 1014 banded up to 1974, 110 recoveries
(10.8%) (Robertson 1975).

FOOD Nectar, fruit, insects and insect products. Behaviour
Forage atall levels in forest. On Little Barrier L., females usually
associated with flocks of insectivorous species, often dominated
by Whiteheads Mohoua albicilla; moving in wake of flock,
foraging in manner of treecreeper, alighting on trunk near
ground-level and spiralling up trunks and branches (Gravart
1971). pETAILED STUDIES: On Hen I. (Merton 1966); Lirtle
Barrier 1. (Gravart 1969, 1971); Tiritiri Matangi 1. (Craig &
Douglas 1984b); Hanmer Park, n. Canterbury (Fegley 1988);
three sites in SI, one in Mt Richmond SF and two in Golden
Downs SF (Gaze & Clout 1983); and in Windbag Valley area,
s. Westland, SI (O'Donnell & Dilks 1994). SIZE OF FEEDING
FLocks: Territorial during breeding season and forage alone;
after breeding season usually solitary and, even though several
may be foraging simultaneously in one tree, they will defend
foraging territory within tree (Heather & Robertson 1997).
FEEDING HEIGHTS, SITES: On Hen I. (n=96 feeding obs.): 46% of
observations were among flowers, 16% in foliage, 14% on twigs,
15% on bark of branches and trunks of trees, 3% in holes and
fisssures, 1% on fruit, 3% on flying insects and 2% on ground.
On Little Barrier I. (n=337 feeding obs.), fed at all levels from
ground to upper canopy: 1.8% of observations of feeding on
ground, 19.9% in lower understorey, 9.5% in mid-storey, 34.7%
inupper understorey, 18.7% in subcanopy, and 15.4% in canopy;
heights of these observations: 6.5% on ground, 12.0% ar 0.1-
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1.5 m above ground, 14.2% at 1.6-3.0 m, 14.2 at 3.1-4.5 m,
15.3% at 4.6-6.0 m, 15.3% at 6.1-7.5 m, 12.5 at 7.6-9.0 m,
5.9% at 9.1-10.5 m, 2.0% at 10.6-12.0 m, and 2.0% above 12
m. When feeding on insects on Little Barrier . (n=183 feeding
obs.): 50.8% collected from trunks, 38.8% from branches, 3.8%
from twigs, 1.6% from leaves, 0.5% from terminal shoots, 3.3%
from litter on ground, and 1.1% aerially. In Windbag Valley
area (n=4270 feeding obs.), fed at all levels of forest: 24% in
upper understorey, 28% in shaded canopy, 22% in unshaded
canopy, 20% among emergent leaves, and 6% from air. At
Hanmer Park, birds foraging in pine Pinus forest (n=44 feeding
obs.) mostly fed on ground and in lower 60% of forest; when
foraging in native beech Nothofagus forest with mixed
understorey of manuka Leptospermum and kanuka Kunzea (n=53
feeding obs.), 37% of feeding was in subcanopy (Fegley 1988).
Fed on ground twice as often in pine forest (18% of obs.) as in
native forest (9%); in pine forest, 11% of birds fed on insects
and honeydew from underside of branches and foliage, whereas
in native forest, 26% fed at such sites. Birds feeding on upper
surface of foliage and branches accounted for 50% in pine forest
and 19% of observations in native forest. Birds feed from tree
trunks 45% of observations in native forest compared with only
23% in pine plantation (Fegley 1988). In n. SI, fewer birds fed
in conifer plantations than in adjacent native forests, and birds
most abundant in areas where honeydew most plentiful; birds
used plantation forests more during summer than winter months,
when they were seen feeding in or next to native forests (Clout
& Gaze 1984). Foop sOURCES: Feed on nectar, fruit, insects and
their products (Turbotr 1967; Gravate 1969, 1971; Falla et al.
1978; Moon & Lockley 1982; Gaze & Clout 1983; O'Donnell
& Dilks 1994). During spring and summer, take nectar and
fruit, though, in Jan., take many insects (mostly cicadas).
During autumn and winter, take mainly fruit, usually whole,
though some fruits squashed to extract juice (St Paul 1975).
Overall, probably take more insects than nectar or fruit; spend
much time in all seasons searching for insects in crevices in
bark, on twigs and branches, and sometimes on ground (Falla et
al. 1978). Considered more insectivorous than Tuis and
Stitchbirds (Gravatr 1971; O'Donnell & Dilks 1994). During
winter, females forage for insects more than males do (Gravart
1971). On Little Barrier I. (n=284 feeding obs.: 57 in spring; 76
in summer; 68 in autumn; and 83 in winter), fed on nectar in
80.7% of observations in spring, 65.8% in summer, 27.9% in
autumn and 34.9% in winter; on insects 19.3%, 32.9%, 61.8%,
57.8%; and fruit =%, 13.3%, 10.3%, 7.2%. In Windbag Valley
area, obtain food from many species of plants (summarized in
Table 1). Use of different sources of food, with exception of
honeydew, varies seasonally. Feed on nectar throughout year,
but proportion varied from c. 5% of observations during June—
July to 41% in Oct. Honeydew taken in most months, mainly
from Kamahi Weinmannia racemosa, with rest from Southern
Rata Metrosideros umbellata, and represented 2-5% of total
feeding observations. Amount of fruit in diet also varied sea-
sonally, being greatest during June (16% of obs.); fruit of Rimu
Dacrydium cupressinum was most important, comprising 31% of
fruit eaten. Insects taken from 28 species of plants, mostly from
canopy, understorey and epiphytes; most important in Aug.,
when comprised c. 90% of feeding observations. At three sites
in SI (n=6237 5-s obs. throughout year), 50% of observations
were of foraging (monthly range 36%-70%) with remaining
time spent preening, singing and loafing; when foraging, 21%
of observations were of feeding on honeydew secreted by scale
insects Ultracoelostoma assimile (Coccidae), 17% on insects,
0.3% on fruit, and 12% on other food types including nectar.

Table 1. Plant species used for feeding by Bellbird in Windbag
Valley area, s. Westland (% of total feeding obs.) (O'Donnell &
Dilks 1994).

PLANT SPECIES FOOD ITEMS
General Mectar Fruit Invertebrares
(4270 obs.) (605 0obs.) (278 0bs.) (436 obs.)
CANOPY SPECIES
Dacrydium cupressintom 10.4 - 30.9 7.6
Dacrycarpus dacrydioides 1.9 - 3.6 3.7
Elacocarpus hookerianus 0.3 - 21 -
Lagarostrobos colensoi 0.2 - - 1.4
Libocedrus hidwillii 0.1 - - —
Metrosideros umbellata 10.9 25.1 - 7.6
Nothofagus menziesii 10.0 - - 133
Podocarpus halli 0.2 - 0.7 3.0
P, wtara 0.1 - - -
Prumnopitys ferruginea 2.2 - il 1.4
P. raxifolia 0.1 - - -
Weinmannia racemosa 33.2 1.3 - 374
Dead trees (various) 0.6 - - 0.7
SHRUB HARDWOODS
Aristotelia serrata 04 - 1.4 -
Ascarina lucida 0.2 - 6.8 0.5
Carpodetus serratus 0.3 - 0.3 -
Coprosma 1.0 - 9.4 152
C. foetidissima 0.9 = 7.9 -
C. lucida 0.1 — 0.4 -~
C. rotundifolia 0.4 - 4.0 -
Coriaria arborea 0.1 - 0.7 0.5
Fuchsia excorticata 9.7 54.7 1.4 15
Griselinia liteoralis 0.8 = 0.7 1.6
Hedycarya arbarea 03 = 0.4 -
Mylicyus ramiflorus 02 - - 0.2
Myrsine australis 0.5 = 3.2 =
M. divaricata 04 - 2.9 .2
Neomyrtus pentmculata 0.8 e 6.1 -
Pinnamtia corymbosa 0.1 - - -
Phyllocladus aspleniifolius 0.8 - - 0.7
Pseudopanax colensoi 0.1 = = 10.1
P. crassifolius 1.5 2.0 19 1.6
P. edgerleyi 0.2 - 1.1 -
P. simplex 03 0.2 0.4 0.2
Pseudowintera colorata 0.7 0.2 25 0.7
Schefflera digitata 0.3 0.7 - 0.7
OTHERS
Astelia fragrans <Q.1 - - 0.2
Earina autumnalis - 0.5 = -
Ferns 0.1 - - -
Freycinetia baweriana 0.3 0.7 - -
Metrosideros 10.9 11.9 - 1.4
Mosses 0.4 - - 0.9
Muehlenbeckia anstralis <0.1 - - -
Orchids 0.1 - - -
Paraxilla 0.6 3.3 0.4 -
Ripogonum scandes 0.1 E 2.9 0.5
Rubus 0.1 = - 0.2
Tree-ferns - - - 0.3
NOT IN FLANTS
Ground or aerial feeding 1.7 - - -

Honeydew is a major food item in most SI forest habitats,
except in Windbag Valley area, because these are dominated by
beech trees Nothofagus that are commonly infested with scale
insects (P.D. Gaze). At Nelson Lakes NP, SI, the poisoning of
introduced vespulid wasps has resulted in significant increase in
abundance of honeydew and an apparent increase in density of
Bellbirds, suggesting that these wasps were competing with



Bellbirds for this resource (1D.]. Butler; P.D. Gaze). FEEDING
METHODS: Probe flowers for nectar; insects usually gleaned from
leaves or bark of branches and trunks of trees, or caught aerially
by sallying (Stenhouse 1957; St Paul 1975; Oliver); collect
honeydew by hopping up trunk of trees, taking each droplet
with brush-like tongue (Gaze & Clout 1983). When feeding on
nectar, usually grasp flower-bearing stems with feet, and hang in
all positions to probe flowers (Turbott 1967). On Hen L., feed
on nectar by probing flowers; and on insects mainly by sallying,
including sally-strikes at flying insects and sally-hovering to
pick insects from flowers; also by gleaning, especially when on
ground. In Windbag Valley area, most invertebrates collected
by gleaning (c. 80% of 436 feeding obs.); remaining insects
caught by sallying, mostly aerially, to catch flying insects. On
Tiritiri Matangi L., access to food source determined by social
hierarchy; males dominate females and often exclude them
from a site. ApAPTATIONS: Slightly downcurved bill and long
bifurcated, brush-like tongue suitable for collecting nectar
(Soper 1965). Tongue like that of Tui, canaliculated along its
length, but to a lesser degree; its tip is comparatively more
deeply cleft into four segments, each with fine hair-like proc-
esses to form a brush (McCann 1964).

Detailed studies On HEN 1. (57 feeding obs.; Merton
1966): Plants pDICOTYLEDONS: Araliaceae: Pseudopanax lessonnii
fru. 1.8%; Corynocarpaceae: Corynocarpus laevigata nectar 1.8,
sap 1.8; Gesneriaceae: Rhabdothamnus solandri nectar 1.8;
Meliaceae: Dysoxylum spactabile nectar 39.5; Verbenaceae: Vitex
lucens nectar 35.8; Tiliaceae: Entelea arborescens sap 1.8. Ani-
mals INsECTs: Unident. 5.2; Diptera 1.8; Hemiptera 8.7.

On LITTLE BARRIER 1. (145 birds observed feeding on
nectar over 12 months; Gravart 1969, 1970): Plants picoTy-
LEDONS: Araliaceae: Neopanax arboreum 1 bird observed feed-
ing on this species (Sept.); Schefflera digitata 1 (Feb.); Capri-
foliaceae: Alsenosmia macrophylla 2 (Sept.—Oct.);
Corynocarpaceae: Corynocarpus laevigata 2 (Aug.);
Epacridaceae: Cyathodes fasciculata 1 (Oct.); C. juniperina 1
(Aug.); Meliaceae: Dysoxylum spactabile 4 (June, Aug.);
Myrtaceae: Meterosideros excelsa 29 (Nov.—Jan.); M. fulgens 2
(June—July); M. perforata 1 (Jan.); M. robusta 12 (Dec.—Jan.);
Oleaceae: Nestegis 2 (July—Aug.); Phytolaccaceae: Phytolacca
octandra 1 (Apr.); Pittosporaceae: Pittosporum tenuifolium 2
(Oct.); P. umbellatum 22 (Aug—Sept.); Proteaceae: Knightia
excelsa 4 (Sept., Nov.); Scrophulariaceae: Hebe 1 (Sept.);
Verbenaceae: Vitex lucens 56 (all year); Violaceae: Melicytus
ramiflorus 1 (May).

At DUNEDIN BOTANIC GARDENS (direct obs. of nectar
feeding, July 1983-July 1985; number of days, and months, on
which feeding recorded; Baker 1986): Native plants
MONOCOTYLEDONS: Agavaceae: Phormium 9 days (Nov.—Jan.).
DICOTYLEDONS: Araliaceae: Pseudopanax 20 (June-Sept.);
Fabaceae: Sophora 28 (May-Qct.); Myrtaceae: Meterosideros 13
(Nov.—Feb.); Onagraceae: Fuchsia excorticata 37 (May-Dec.);
Pittosporaceae: Pittosporum umbellatum 4 (July-Aug.);
Verbenaceae: Vitex [ucens 10 (Apr.~Aug.). Introduced plants
MONOCOTYLEDONS: Liliaceae: Kniphofia 8 (Jan.—Feb.); Lapageria
rosea 3 (Apr—May). picoTyLEDONS: Amaryllidaceae: Bomarea
caldasii 4 (Apr.—June); Berberidaceae: Mahonia 7 (Apr—June);
Elacocarpaceae: Crinodendron hookeranum 4 (Dec.—Jan.);
Ericaceae: Arbutus unedo 18 (Mar.—Aug.); Arctostaphylos
manzanita 3 (July—Aug.); Erica 3 (June—July); Rhododendron 10
(June-Aug.); Fabaceae: Cytisus proliferuus 1 (June); Lamiaceae:
Colquhounia coccinea 2 (Mar.); Mimosaceae: Albizia lophantha
14 (Apr—Aug.); Myrtaceae: Callistemon 10 (Dec.—Feb.); Euca-
Iyptus 41 (Apr.—Feb.); Melaleuca 17 (Jan.—June); Syzygium
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paniculatum 1 (Apr.); Pittosporaceae: Hymenosporum flaviem |
(May); Proteaceae: Banksia 48 (Feb.—Oct.); Grevillea 21 (Dec.—
Oct.); Protea 13 (Jan.—June); Rosaceae: Prunus subhirtella 5
(June—=July); Rutaceae: Correa 5 (June-Sept.); Saxifragaceae:
Ribes sanguineum 5 ( Aug.~Sept.); Styracaceae: Styrax japonica 1
(Mar.).

At DUNEDIN, OTAGO (obs. of feeding on native plants, July
1990-June 1992; Baker 1992): Plants GYMNOSPERMS:
Podocarpaceae: Podocarpus fru. (Apr.—May). MONOCOTYLEDONS:
Agavaceae: Cordyline australis fru. (May); Phormium necrar
(Nov.-Feb.). picoTyLEDONS: Pseudopanax nectar (June—Sept. );
Cornaceae: Korokia fru. (June~Aug.); Elaeocarpaceae: Aristotelia
serrata fru. (Jan.—Feb.); Fabaceae: Clianthus puniceus nectar
(Apr—Sept.); Sophoranectar (Apr—Dec.); Loranthaceae: Tupeia
antarctica fru. (May—June); Malvaceae: Hoheria nectar (Feb.);
Moraceae: Streblus hetevophyllus fru. (May); Myoporaceae:
Myoporum laetum fru. (July); Myrtaceae: Lophomyrus bullata
fru. (July); Meterosideros nectar (Nov.—Jan.); Myrsinaceae:
Myrsine fru. (Apr.); Onagraceae: Fuchsia excorticata nectar (all
year); Pittosporaceae: Pittosporum nectar (July-Sept.);
Polygonaceae: Muehlenbeckia australis fru. (Feb.—Mar., July);
Rubiaceae: Coprosmafru. (Feb.—Sept.); Scrophulariaceae: Hebe
nectar (June, Aug.); Solanaceae: Solanum lacimiatum fru, (Apr.—
July); Verbenaceae: Vitex lucens nectar (Apr.—Sept.); Violaceae:
Melicytus ramiflorus fru. (Mar—July).

AtDpUNEDIN (direct obs. of feeding on fruit and nectar from
native plants, July 1992-Dec. 1997; number of days when
feeding recorded; Baker 1999): Plants GYMNOSPERMS:
Podocarpaceae: Dacrycarpus dacrydiodes fru., 3; Podocarpus totara
fru., 18. MONOCOTYLEDONS: Agavaceae: Cordyline australis fru. ,
1; Phormium nectar, 30. DICOTYLEDONS: Araliaceae: Pseudopanax
fru., 3, nectar, 48; Coriariaceae: Coriaria arborea fru., 1;
Cornaceae: Corokia fru., 1; Griselinia littoralis fru., 3;
Elaeocarpaceae: Aristotelia serrata fru., 7; Escalloniaceae:
Carpodetus serratus fru., 3; Fabaceae: Clianthus puniceus nectar,
4; Sophora nectar, 86; Icacinaceae: Pennantia corymbosa fru., 1;
Loranthaceae: Ileostylus micranthus fru., 4; Tupeia antarctica
fru., 7; Malvaceae: Hoheria nectar, 4; Moraceae: Streblus
heterophyllus fru., 2; Myoporaceae: Myoporum laetum fru., 1;
Myrsinaceae: Myrsine australis fru., 26; Myrtaceae: Lophomyrtus
bullata fru., 5; L. obcordata fru., 3; Metrosideros excelsa nectar, 6;
M. robusta nectar, 1; M, umbellata nectar, 9; Onagraceae:
Fuchsia excorticata nectar, 123; Pittosporaceae: Pittosporum
erassifolium nectar, 2; P. eugenioides nectar, 1; P. umbellatum
nectar, 8; Polygonaceae: Muehlenbeckia australis fru., 13;
Proteaceae: Knightia excelsa nectar, 1; Rubiaceae: Coprosma
areolata fru., 9; C. crassifolia fru., 1; C. grandifolia fru., 2; C.
linariifolia fru., 4; C. lucida fru., 9; C. parviflora fru., 1; C.
propinqua fru., 11; C. repens fru., 1; C. thamnoides fru., 1; C.
robusta fru., 54; C. rowndifolia fru., 7; C. tenuifolia fru., 2;
Scrophulariaceae: Hebe nectar, 4; Solanaceae: Solanum
laciniatum fru., 3; Verbenaceae: Vitex lucens nectar, 16; Violaceae;
Melicytus alpinus fru., 5; M. obovatus fru., 2; M. ramiflorus fru.,
10.

On KAPITI L. (obs. of plants visited for nectar; Aug. 1991 -
Aug. 1994; '= frequent visits, whenever flowers available; =

occasional visits; Castro & Robertson 1997): Plants
MONOCOTYLEDONS: Agavaceae: Phormium tenax'. DICOTYLE-

DONS: Araliaceae: Pseudopanax arboreous'; Cornaceae: Griselinea
littoralis*; Corynocarpaceae: Corynocarpus laevigatus’;
Cunoniaceae: Weinmannia racemosa'; Elacocarpaceae:
Elacocarpus dentatus'; Fabaceae: Sophora'; Loganaceae:
Geniostoma rupestre'; Meliaceae: Dysoxylum spectabile';
Monimiaceae: Laurelianovaezelandiae'; Myoporaceae: Myoporum
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laetum'; Myrtaceae: Kunzea ericoides'; Metrosideros excelsa'; M.
fulgens'; M. robusta'; Onagraceae: Fuchsia excorticata';
Pittosporaceae: Pittosporum cornifolium'; P. crassifolium'; P.
eugenioides'; P. tenuifolium'; P. umbellatum?; Proteaceae: Knightia
excelsa'; Verbenaceae: Vitex lucens'.

Other records Plants (Nectarunlessstated.) Fruic' 1821
LICHEN'. GYMNOSPERMS: Podocarpaceae: Dacrycarpus
daerydioides®™*®, fru.'*77%%; Dacrydium cupressinum fru.'%;
Podocarpus totara fru.**¥%; Prumnopitys taxifolia fru. /#2725,
MONOCOTYLEDONS: Agavaceae: Cordyline fru.’; C. australis';
C. robusta’®; Phormium colensoi*'?; P. tenax! 589115192 Tridaceae:
Watsonia®’; Liliaceae: Aloe™. DICOTYLEDONS: Apocynaceae:
Parsonsia heterophylla'’; Araliaceae: Neopanax arboreum®;
Pseudopanax'*#'; Elacocarpaceae: Aristotelia serrata®, fru."?
Elaeocarpus dentatus'’; Epacridaceae: Dacrophyllum?®; Encaceae
Arbutus unedo fru.’; Escalloniaceae: Carpodetus serratus®®2°,
fru.!#192027. Ixerba brexioides'?; Fabaceae: Chamaecytisus
prolifer’ --“‘imphm'a microphulla’® 15.21,2628.36, ; Fagaceae: Nothofagus
solandri sap’®; Gesneriaceae: Rhabdothamnus solandri*;
lcacinaceae: Pennatia corymbosa fru. 2™ Lauraceae: Beilschmiedia
taraire'’; Malvaceae: Hoheria populnea®'; Meliaceae: Dysoxylum
spactabile®3193%; Mimosaceae: Acacia®", pollen®; Moraceae:
Ficus fru.%"21 Myoporaceae: Myoporum'?; Myrsinaceae: Myrsine
australis fru.“‘-'m; Myrtaceae: Callistemon citrinus*'; Eucalyp-
tus' 413 B leucoxylon®'; Leptospermum!®; Metrosideros
excelsa'® o, "'-'3 s M. fulgens''; M. robusta' 3513213940 M ymbellata'?;
Oleaceae: Ligustrum w[gare fru.’; Olea®; Onagraceae: Fuch-
Sl k15212526 1118.041 ind 2", lru”“ 252728, F exorticata™!, fru.'%;
Pittosporaceae: Pitmspnrum crassifoiium“‘-”-“’; P. eugeniodes'?; P,
tennifolium'’; Proteaceae: Banksia®*'; Grewillea®; Knightia
excelsa'™'"*!; Rosaceae: Crataegus fru.”>*%; Malus sylvestris nec-
tar, fru.?; Prunus®'; P. persica’l, fru.?'; Rubiaceae: Coprosma
fru. 1921203035 O lyeida fru''; C. robusta fru 4245, Nertera
depressa fru.’'; Ruraceae: Citrus''?%; Salicaceae: Salix nigra®®;
Saxifragaceae: Ribes fru.”>2"%; Theaceae: Camellia japonica®®;
Tiliaceae: Entelea arborescens’”, fru.?®; Verbenaceae: Vitex
lucens'* 17194 Vitaceae: Vitis vmlfera fru.'’; Winteraceae:
Pseudowintera axillaris fru.'®. Animals INSECTS! 117182125,
eggs’®;  Hemiprera: honeydew?; Cicadidae!*27:3%;
Pseudococcidae: honeydew!”. Other matter Sugar water®;
burnt bones*; agricultural lime®.

REFERENCES: ' Stead 1932; Sibson 21947, #1993; 4 Dawson & Cresswell
1949; * Dunckley 1949;  Porter 1949; "McCann 1952; * Wilkinson &
Wilkinson 1952; ? Black 1956; '“Edgar 1962; ' Turbott 1967; Gravart
121969, 11970; St Paul 1975; " Falla et al. 1978; "*Norton 1980; ' Gaze
&Flt*f,u’;ld 1982; ""Moon & Lockley 1982; 1 Craig & Douglas 1984b;

*Hailman & Hailman 1991; 2 Oliver; CSN 22, '3, #4, 36,7, 778,
A0 91,9727, 133104 "Z".- #28,1909, 3034 4735, 3837, 3938 *“39
441,442,443, 444 945, 4D,]. Onley.

Young Fed entirely on insects (Stead 1932); in another
study, fed on insects, including caterpillars and other larvae,
and spiders; feeding process extremely rapid, and parents arrive,
feed chicks and leave in a few seconds (Soper 1965). On Kapiti
L., one brood fed almost exclusively on artificial sugar water
(Wilkinson & Wilkinson 1952). On Aorangi 1., Poor Knights
Is, both parents fed nestlings roughly equally till 12 days old;
subsequently, overall feeding rate remained similar (1 visit/3—
4 min), but female made 2-3 times more visits than male; parents
continued feeding young for at least 7 days after leaving nest. Of 50
recognizable items: 46 were adult insects (including moths),
ten were insect larvae, and two were nectar (Sagar 1985).

Intake On Kapiti 1., energy intake for birds feeding on
nectar from five species of plants estimated at ¢. 0.2-1.3 k] /min,

which mostly satisfies estimated energetic requirements (0.25
k]/min). Average number of flowers visited by individuals while
foraging for 1 min at various plant species were: Geniostoma
rupestre 47.4 fl./min (6.29; 10.2 min); Dysoxylum spectabile
(early flowering) 37.2 (5.35; 6.0), late flowering 42.0 (5.85;
8.6); Pseudopanax arboreus (male fl.) 85.6 (3.27; 3.1); Pictosporum
crassifolium 28.5 (3.35; 17.5) (Castro & Robertson 1997).

SOCIAL ORGANIZATION Based on contribution by E.
Marks. Most information from long-term studies on social
organization on Tiritiri Matangi 1. (Craig & Douglas 1984a,
1986; Craig 1985); study of breeding on Poor Knights Is (Sagar
1985); and studies of interspecific hierarchies (Craig et al.
1981b; Craig 1984). Outside breeding season, on Tiritiri
Matangi, social organization is related to individuals compet-
ing for access to limited sources of nectar (Craig & Douglas
1986); birds will use a range of strategies, from gathering at
nectar sources and forming dominance hierarchies, to holding
individual feeding territories with resident males each defend-
ing food at site near its breeding territory (see Territories,
below); males do not give preferential treatment to mates
(Craig & Douglas 1984a). On Poor Knights Is, at end of
breeding season, immatures sometimes join winter feeding
flock; during non-breeding season, adult males continue to
maintain territories held in breeding season; females become
non-territorial and, especially during autumn, sometimes join
feeding flocks of juveniles and immatures (Sagar 1985). Before
start of breeding season, said that pairs re-form (NZRD); and
pairs hold territories in breeding season (see below). Often
associate with other species of honeyeaters when foraging. Also
associate with other passerines such as Grey Warbler Gerygone
igata and New Zealand Tomtit Petroica macrocephala (Oliver).
On Little Barrier L., in July, just as likely as not to be found in
a mixed-species flock (McLean et al. 1987).

Bonds Monogamous. Retain mate year after year (Craig
& Douglas 1984a; Craig 1985). Courtship begins in winter,
before breeding season starts; after mating, pairs stay together
(NZRD); courtship displays noted lare Aug. (Sagar 1985).
Males occasionally visit nests of neighbouring pairs (NZRD).
Once, when female was chased by a male, her nearby mate
chased intruding male, leaving female to feed undisturbed for a
while; though suspected male probably chased intruder because
he had invaded area rather than to help mate (Craig 1985). On
Poor Knights Is, pair-bond ends at end of breeding season (late
Dec.); and in NI, pair-bonds mostly break down during non-
breeding season (Craig & Douglas 1984a). Sexually mature at
1 year (NZRD). Parental care Only female builds nest,
incubates, and broods nestlings, but both parents feed nestlings
(Stead 1932; Sagar 1985); both defend territory, though male
possibly takes greater role, whereas female more prominent in
defence of nest. Once fledged, young stay near nest and fed by
both parents for at least 7 days (Stead 1932; Sagar 1985), but
fledgelings can depend on parents for up to several weeks; on
Poor Knights Is, juveniles first seen alone c. 6 weeks after first
fledgelings known to have flown (Sagar 1985); after fledging,
young stay together for 1014 days while they learn to forage for
themselves (NZRD).

Breeding dispersion Nesting solitary. On Poor Knights Is,
10-11 nesting pairs in 0.45 ha, with minimum distance be-
tween nests 12 m (Sagar 1985). Territories On Poor Knights
Is, adult males defended territories all year, and all of 20 banded
males occupied same territories for up to 5 years, with only
slight adjustments to some boundaries. At any time of year,
birds of either sex left territory for brief periods to use localized



sources of food, to drink or ro bathe (Sagar 1985). BREEDING
sEAsON: On Poor Knights Is, during breeding season, female
shares territory with male and both chase other Bellbirds from
area (Sagar 1985). Male largely responsible for defence of
breeding area (Craig 1984), though female prominent in de-
fence of nest (see Social Behaviour: Parental anti-predator
strategies). Resident female may dominate non-resident males
at food sources near her breeding territory (NZRD). Non-
BREEDING SEASON: On Poor Knights Is, at end of breeding
season, females become non-territorial; males continue to hold
territories, but territorial boundaries less defined during winter
(Sagar 1985). On Tiritiri Matangi 1., resident males defended
and resident females ranged over areas similar to those occupied
when breeding; social organization in foraging areas during
winter was complex, shifting with changes in distribution of
resources from exclusively held territories to access based on
dominance hierarchies, e.g. at one concentrated resource, a
flowering Vitex tree, a linear hierarchy was formed among 35
banded males and 14 banded females that visited; at a dispersed
resource, flowering Dysoxylum trees, both males and females
held feeding rerritories (Craig 1985; Craig & Douglas 1986);
see below. HIERARCHIES: Males dominate females at all sources
of nectar, and during non-breeding season will often displace
mate (Craig 1985; Craig & Douglas 1986); but females said to
dominate males at nest (Craig 1985). Dominance allows access
to good feeding areas; dominance by males at food sites leads to
sexes having different diets and feeding in different areas (Craig
& Douglas 1984a; Craig 1985). In hierarchy at flowering Vitex
tree in winter: males dominated females, though high-ranking
females displaced non-resident and younger males; older birds
more dominant than younger birds; residents more dominant
than non-residents; highest-ranking male and female had nested
closest to tree during breeding season; adult resident males were
most dominant. Dominant birds spent longer in tree each day
than subordinate birds, spent more time foraging in morning
when nectar levels highest, and repelled other birds trying to
feed. Area of tree used by most dominant males was similar to
that used by intermediate males in hierarchy, but dominant
males each spent most time in a core-range of the tree (their
preferred part of the tree) that was twice as large as core-ranges
of intermediate males; when dominant males left trees, inter-
mediates became dominant and significantly increased size of
their core-ranges (Craig & Douglas 1986). FEEDING TERRITO-
RIES: On Tiritiri Matangi L., as Dysoxylum trees in area began to
flower, birds moved from Vitex tree to establish feeding territo-
ries in Dysoxylum. Initially only males held territories, exclud-
ing all other conspecifics, and females forced to feed elsewhere.
As flowering increased, females established their own feeding
areas, excluding other females but not nearby resident males.
Resident males returned to, and defended, similar sites to those
held while breeding, regardless of density of flowers. Usually
male territories did nor overlap with those of other males,
though sometimes overlapped with territory of mate. Territo-
ries of females overlapped mostly with other females’ territories.
Females defended ranges that were smaller (793 m’ [296; 19])
than those of males (1973 m? [751; 9]); range of female territory
size varied much, largest being more than ten times larger than
smallest. Resident males that bred in area defended larger
territories (2405 m? [958; 6]) than males new to area (1108 m?
[164; 3]); similiarly, resident females defended larger territories
(1230 m?[576; 8]) than other females (474 m* [104; 11]) (Craig
1985; Craig & Douglas 1986). INTERSPECIFIC HIERARCHIES:

Interspecific aggression and hierarchies occur among
honeyeaters at food resources: Bellbird subordinate to the

Anthornis melanwra 1181
larger Tui, but dominant over Stitchbird; both Tui and Bellbird
have wing-slots thar make wing-noises associated with aggres-
sion and courtship; not known whether female Bellbirds domi-
nate male Stitchbirds (Craig et al. 1981b; Craig 1984, 1985).
Tui feeds on flowers with highest levels of nectar; Bellbird feeds
mainly on those with intermediate levels. Only individuals of
the most dominant species were able to maintain exclusive
access to resource, and this only happened in trees with low
numbers of flowers. In trees with many flowers, defence was
uneconomic, and access to flowers by the three species was in
direct relationship to status and likely returns (Rasch & Craig
1988). Also reported attacking other species, e.g. once ob-
served attacking House Sparrows Passer domesticus at feeding
table (Gibson 1961).

Roosting Nocturnal, but roosting behaviour unknown.
Start singing before sunrise (Stead 1932). Said that Alarm Call
often heard at dusk, possibly to bring pairs together for roosting

(NZRD).
SOCIAL BEHAVIOUR Based on account prepared by E

Marks. Studies as for Social Organization; also notes in Stead
(1932). Females less conspicious in some seasons (Craig &
Douglas 1984b).

Agonistic behaviour Pugnacious (Stead 1932), though
level of aggression displayed varies with individuals and con-
centration of resources (Craig & Douglas 1986). Adulr males
and females have wing-slots that produce noise in aggressive
encounters, but in juveniles, which are subordinate to all
adults, these are absent or very small (Craig 1984, 1985).
Dominance of male is partly result of larger size of both body and
wing-slots compared with females and juveniles (Craig &
Douglas 1986). Terrritories and hierarchies established by chas-
ing and Song (Craig & Douglas 1986); territorial disputes
normally resolved by aggressive displays, vocal threats and
aerial chases (Wilson & Wilson 1999). siNGING: Both sexes
sing (Stead 1932) and there is much variation in Song (see
Voice). On Tiritiri Matangi L., Songs used by all residents to
advertise their presence in feeding territories (Craig & Douglas
1986). Birds sing and counter-sing, which identifies locations
of neighbouring birds and possibly allows birds to space them-
selves in relation to one another (NZRD). Once, after chase,
group of five males gathered, sitting ¢. 1 m apart with tails
slightly spread, feathers of breasts and backs raised, heads
forward and bills pointed downward; moved their bodies from
side to side and sang; lasted c. 5 min (Stead 1932). Rarely, males
gather in groups of up to 15 birds within ¢. 10 m radius and
exchange Song (].L. Craig); seen especially in breeding season,
late in day, and often near good sources of food (Stead 1932);
both Oliverand Marples (1944) also noted groups. Sing through-
out year, though to different degrees over year (see Voice).
Males and females attracted ro playback of calls (Craig &
Douglas 1984b). Threats Aggressive postures include raising
wings slightly and vibrating them rapidly. Fluffing of body
feathers is also common (].L. Craig). When chasing in flight,
make whirring noises with wings (Stead 1932; Craig 1984).
Fighting Once, in Dec., two males seen fighting in stream; one
pushed other under water by placing its foot on it, while
flapping to hold position, till other bird drowned; afterwards,
victor preened and rested (Wilson & Wilson 1999). In another
conflict between two males, birds dug claws into head and body
of opponent and remained locked together on ground, breast to
breast, for some time; after fight, one flew short distance and
rested (Taylor 1969). Alarm Give Alarm Calls when predators
nearby. Seen mobbing a Southern Boobook Ninox
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novaeseelandiae with other species of passerines (Wilkinson
1927). Alarm Call apparently serves to attract other birds
(NZRD).

Sexual behaviour Courting in winter involves male
giving Quiet Song (see Voice) while conducting VERTICAL
HOVERING DISPLAY in front of female; during this display, male
holds body almost vertically and hovers or flies slowly upward,
making loud whirring noise with wings (NZRD). This is similar
to display noted by Stead (1932), though he gives no context:
male sometimes flew from tree, and with body held almost
upright, flew up and down 2-3 times inc. 1 m waves, callingand
whirring wings; then flew away calling, with same noisy flight
(Stead 1932). During spring and when mating, pairs fly swiftly
together, one above the other, a few centimetres apart, in fast
synchronized flight through vegeration. Once, in Nov., pair
flew low, then dropped to ground and thrust bills at each other;
then flight resumed, male rising first, before female picked up a
twig, flew to a tree, deposited it and then flew after male; no
calls given (Guthrie-Smith 1914). After mating, pairs stay
together constantly and often duet (NZRD). Courtship feed-
ing Before female starts to incubate, male sometimes feeds her;
female receives food with bill open and wings quivering; also
fed on nest when incubaring (Stead 1932). Copulation Once,
male sat on branch near female, fluffed his feathers and sang for
¢. 3 min before attempting copulation, but female flew away
(Sagar 1985). Two out-of-season copulations seen, after which
females were allowed to forage in males' areas (Craig 1985).

Relations within family groups When male approaches
nest to feed nestlings, female leaves nest and forages nearby,
returning only after male leaves (Sagar 1985). Young often
leave nest before able to fly, and perch nearby (Stead 1932); for
several days after leaving nest, give loud begging calls almost
continuously (Stead 1932; Sagar 1985). Parental anti-preda-
tor strategies Female sits tightly (Guthrie-Smith 1914; Stead
1932). Female attacks any intruder near eggs or young when
necessary (NZRD). To distract a predator, female may: stay a
few centimetres away, crouch low and give plaintive call; hop
agitatedly nearby and give Alarm Call (Stead 1932); or fall to
ground and flap through undergrowth (NZRD). Male appears
inresponse to female’s Alarm Calls and sings nearnest (NZRD).

VOICE Quite well known. Study by Marples (1944), at
Dunedin, SI, on number of Song-types and of seasonality of
Song. Study by Craig (1984) on wing-noise, includes sonagram.
Andersen (1909, 1911, 1913, 1915, 1918, 1926) ar different
times and locations recorded >40 calls in musical notation.
McLean (1912) also provides calls in musical notation. Has
been classed as one of the best 22 songsters of the world
(Hartshorne 1973). Notes are simple but varied, the resem-
blance of one note to the tolling of a distant bell being
responsible for the vernacular name (Buller 1888). The usual
notes are clear whistles, such as can be produced on a piccolo,
although the instrument is more shrill and cannot sound
pianissimo; other notes are flute-like or bell-like, and extremely
mellifluous, particularly when sung slowly (Andersen 1926).
Sing all year, though less in winter (Stead 1932; St Paul 1975)
with Song art its best during spring (McLean 1912). Sing at
dawn for ¢. 20 min, starting before sunrise, though Dawn Song
said not to be given in some areas where the species appears to
be numerous; also sing at dusk (Potts 1882; Stead 1932; St Paul
1975). Song in morning and evening comprised three distincr
sounds resembling the chiming of bells; Song during the day
more a warbling sound (Reischek 1887; St Paul 1975). Usually
silent when foraging, except at concentrated nectar sources

(NZRD); on Three Kings Is a ‘mellifluous chorus’ was noted
from at least a dozen birds at a flowering food source (Turbortt
& Buddle 1948). Such choruses of many birds may occur at any
time of day (St Paul 1975). Birds can sing in perfect unison,
giving illusion that one bird is singing ventriloquially (St Paul
1975). Sing in flight (St Paul 1975). Both sexes sing (Buller
1888; McLean 1912; Andersen 1923). Male has Dawn Song,
Full Song and Quiet Song, and there is Female Song (NZRD).
Song of male fuller and louder, allowing the sexes to be distin-
guished (Potts 1882; Andersen 1926; Stead 1932; Craig &
Douglas 1984b). Male is said to sing more than the female
(Stead 1932), butalsosaid to be silent for part of year (Andersen
1926). After mating, pairs stay together constantly and often
duet (NZRD). On Three Kings Is, both male and female have
same harsh call-note, pitched a little higher in female (Turbott
& Buddle 1948). Song varies with locality, although basic
pattern similar (Stead 1932; NZRD). Birds in one location
answer each other with same notes, and different calls will be
heard in other locations, while, on return to first location (after
an unspecified time), call will be found to have changed (Oliver
1922). Song of subspecies obscura on Three Kings Is said to
differ from thar on mainland (Falla 1948); that of extinct
subspecies melanocephala on Chatham s said to have been
richer and fuller than that of mainland (Travers 1873). Some
notes indistinguishable from those of Tui, with which often
confused, but Bellbird usually delivers its notes at some pace;
notes of Tui are said to be richer, more rollicking, more fluid,
more resonant and more varied than those of Bellbird; and Tui
is more likely than Bellbird to intersperse harsher sounds
among its notes (McLean 1912; Oliver 1922; Andersen 1923,
1926; Stead 1932; Falla et al. 1979; Craig & Douglas 1984b;
NZRD). A duet between Tui and Bellbird has been reported,
both birds being in view in same tree (Andersen 1911, 1915,
1926). Playback of Song within a forest patch will attract both
malesand females (Craig & Douglas 1984b). MiMicry: Andersen
(1926) thought Bellbird not a mimic, but conceded that many
would disagree. Oliver (1922) thought mimicry of Tui by
Bellbird was likely. McLean (1912) reported a female giving a
soft rendering of sucking, guttural notes of a Tui. NON-vOCAL
soUNDS: Loud wing-noises, which include a wide range of
frequencies, with major components in the lower frequencies,
particularly <1 kHz, are heard in flight during chases and
displays, most conspicuously during aggressive interactions but
also during courtship displays (Craig 1984). Wing-noise also
audible when birds fly from branch to branch and when they
pursue insects (Potts 1882; McLean 1912). Sonagrams show
that there are breaks in the wing-noise and that it ends abruptly,
suggesting that birds control its production (Craig 1984), a
conclusion that had been drawn by an earlier observer (Stead
1932). The noises appear to be produced by slots in wing from
emargination of ninth primary. Such wing-slots are larger in
males than females, and absent or extremely small in young
birds (Craig 1984, 1985). Snapping of bill may accompany
Song (Reischek 1887).

Adult soNG: Most Song varies greatly in form and length
(J.L. Craig). This section discusses general aspects of Song,
while separate sections below cover the categories of Song
distinguished by NZRD, namely Dawn Song, Full Song and
Quiet Song of male, and Female Song. A variety of Songs are
given but they are easily distinguished, being chiefly broken
peals of 5-8 notes (McLean 1912; Marples 1944). See sonagram
A. Atonesite in Dunedin, four Songs were given during 5-year
study. In addition there were four other Songs made for 1-5
days, probably from birds passing through. The first Song, of



kHz
10
&
O

; -
4

F
, i
e - -

H
Q
0 seconds 1.0 1.0 3.0 40 5.0

A L.B. McPherson; Abel Tasman NP, SI, Oct. 1984; P107

seven notes, was given all vear, but with a peak of occurrence in
May (but sometimes as late as Aug.) and a minimum in Oct.
The second Song, of two notes, a zizz, a further two notes,
followed by a phrase of six notes, the third of these being high-
pitched and heavily accented; and the third Song, a series of
descending notes, usually four, but sometimes three or five;
both had peaks of occurrence in June or July, but did not oceur
for4-5 months during spring and summer. The fourth Song, not
described, had asimilar occurrence tosecond and third but with
peak somewhat earlier in year. In areas 2-3 km away, there were
unfamiliar songs or variants of familiar ones. Second Song was
sometimes given by groups of males perched within a metre or
two of each other, and all singing with great energy (Marples
1944). Another observer commented that singing in chorus
appeared to be only by males, and was often performed near a
food source, particularly during the breeding season (Stead
1932). Rarely, males gather in groups of up to 15 birds within a
¢. 10 m radius, and exchange Song (].L. Craig). During court-
ship, male sings in front of female (NZRD), and at Poor Knights
Is, NI, one male sang for 3 min before attempting copulation
(Sagar 1985). Members of a pair sing and counter-sing with
neighbouring birds to ascertain relative position of neighbours
(NZRD). Song also used to advertise presence in feeding
territories (Craig & Douglas 1986). If predaror near nest, male
responds to Alarm Calls of female by singing nearnest (NZRD).
DAWN SONG: Simple song of 2-6 pure bell-like notes, occasion-
ally interspersed with quieter notes, monotonously repeated for
10-40 min, at any time of day, but particularly at dawn, less
often at dusk, and more often in breeding season (Stead 1932;
NZRD; J.L. Craig). May be sung by neighbouring males in
unison (NZRD). FULL SONG: Varies; includes bell-like notes as
well as chonks, clonks, harsh jarrs, and quiet notes. Males give
long choruses where ranges overlap, particularly at rich food
sources. Part or all of Full Song is given at any time of day and
itisoften used in counter-singing between neighbours (NZRD).
QUIET SONG: Quiet Song is audible only to 10 m, and is used
during Vertical Hovering Display (see Social Behaviour)
(NZRD). Whisper-song of Andersen (1918, 1926) probably
corresponds to Quiet Song: it was sung very softly, with ‘curious
interjections’ separating the phrases. Often the tank or other
interjection was heard, and snatches of Whisper-song could be
heard on closer approach; for another, sung at dusk for 2-3 min,
nothing but the interjection kwak, at regular intervals of ¢. 2 s,
could be heard at 6 m, and at 3 m the Whisper-song, of mellow
though highly pitched notes, occasionally broadening to a bell
sound, was barely audible, although there was a perceptible rise
and fall in intensity (Andersen 1918, 1926). Another observer
reported sucking, sobbing, wheezing and coughing notes, like
those of Tui, but given very softly (McLean 1912). FEMALE
soNG: Consists of 7-15 relatively pure notes, preceded by
several titters (NZRD). It differs from male Songs and often

Anthornis melanura 1183
consists of same stereotyped pattern (].L. Craig). Females use it
to counter-sing against each other and to duet with their mates,
They may sing on nest (NZRD). ALARM CALL: Staccato call
(NZRD). See sonagram B. Given when alarmed and when
mobbing predators; it attracts conspecifics (NZRD). Occasion-
ally given while foraging, particularly during heavy rain, and
often at dusk, perhaps to bring pairs together for roosting
(NZRD). Given when Cat or owl present (Wilkinson 1927),
Repeated scolding tink-tink-tink (McLean 1912), chattering cry
of warning, attracting conspecifics (Potts 1882), succession of
notes ‘like a policeman’s rattle’, attracting conspecifics (Buller
1888), and sharp, shrill note, quickly repeated, given by female
when flushed from nest (Stead 1932), all probably same call.
Other calls Continuous whistling when feeding (Oliver 1922).
Squeaks given by fighting birds (McLean 1912). Plaintive cry
given by female, while crouching, after being flushed from nest
(Stead 1932).
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Young Nestlings and fledgelings utter high-pitched beg-
ging calls, particularly when parents nearby (NZRD). A high-
pitched, single sharp note was repeated by a young bird, its gape
still white at the base; 3 weeks later the note was F instead of A,
and was repeated incessantly twice per second for minutes at a
time, stopping only for a couple of seconds when food was given
(Andersen 1918). Incessant squeaky begging calls given almost
continuously for at least 1 week after young leave nest, becom-
ing much less frequent once young begin to forage for them-
selves (Stead 1932; Sparrow 1982; Sagar 1985). Low twittering
from flying young, still being fed by parents (Moncrieff 1928).
While still in juvenile plumage, young males learn Song from
nearby adult birds, their first attempts being low vet harsh
squeaks ‘lacking in tone' (Potts 1882; Stead 1932; NZRD).

BREEDING Detailed study over three seasons on Poor
Knights [s (Sagar 1985); and notes from Stewart I. (Guthrie-
Smith 1914) and Kapiti . (Wilkinson 1927; Wilkinson &
Wilkinson 1952). Some information from Chatham L. (Oliver),
Said to be host of Long-tailed Cuckoo Eudynamys taitensis
(Cunningham 1966).

Season Breed Sept.—Jan., rarely to Mar.; sometimes raise
two broods in season (Turbort 1967; Moon 1992; Heather &
Robertson 1997; Oliver). NOMINATE MELANURA: Egos, Nov.—
Jan. (NMNZ; NZ NRS); one brood of fledgelings, late Oct.
(Turbott 1967). n1: Young, late Dec. and early May (Potts 1884;
(CSN 32); fledgelings, late Dec., early Jan. and early Apr. (Sagar
1985; CSN 32, 41, 44). si: Nest, Oct. (CSN 24); fledgelings,
early Jan. (Sparrow 1982). suBsPECIES ONEHO: On Poor Knights
Is, breed late Sept. to late Dec.; probably single-brooded, but
sometimes lay replacement clutch after failure; laying, lare
Sept. to late Nov., with peak mid-Oct. to mid-Nov.; eggs at least
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late Oct. to early Dec.; young, late Oct. to early Nov. and late
Nov. to early Dec.; fledgelings, late Oct. to late Dec. (Sagar
1985). sUBSPECTES MELANOCEPHALA: On Chatham 1., bred Aug.—
QOct. (Potts 1884).

Site Well concealed and sheltered from elements, among
foliage of tree or shrub, occasionally in crevice in rock face or
in hole in tree-rrunk (Sagar 1985; Oliver). Favourite nesting
trees are rata Metrosideros and Manuka Leptospermum scoparium;
also recorded in dense clumps of creeper, particularly Rubus,
and in thick grass on asteep bank (Potts 1884; Stead 1932; Falla
et al. 1975). On Poor Knights Is, two distinct types of site
preferred: (1) in dense canopy layer of shrubs, mainly Mahoe
Melicytus ramiflorus, Coprosoma macrocarpa and Myrsine
divaricata; (2) in rock faces, usually concealed behind dense
vegetation such as Muehlenbeckia, though sometimes in bare
crevice. Of 70 nests, 36 (51.4%) in canopy, 15 (21.4%) in rock
crevice, and rest on branches overgrown with dense Parsonsia,
against trunk or on low branch surrounded by dense foliage, in
hollow trunk and in canopy of tall tree. In Minginui area,
mostly nest in high trees, up to at least 9 m tall, but also nest low
in patch of scrub beside tall forest, and sometimes on rough
ledge on side of large tree (St Paul 1975). Also recorded in a
Kanuka Kunzea ericoides (Sparrow 1982); in open part of a
Tawhero Weinmannia silvicola (McLean 1912); close to ground
in centre of flax Phormium plant (Kinsky & Sibson 1959); in
Kamahi Weinmannia racemosa (Blackburn 1968); and in grape
vine (Dawson 1950). On Kapiti L., usually nest in shrub or low
tree, mostly Mahoe, within a few feet of ground; once in cavity
in rocky bank (Wilkinson 1927; Wilkinson & Wilkinson 1952;
CSN 32).On S, one nest in rata (CSN 24). On Stewart 1., one
nest in garden hedge between two buildings; another in a
deserred building, which birds entered through broken door,
with nest beneath sagging roof of Totara Podocarpus totara bark
(Guthrie-Smith 1914). On Chatham 1., nested in Karaka
Corynocarpus laevigatus, where Supplejack Rhipogoniom scandens
vines provided shelter; also in Karamu Coprosma robusta and
under crown of tree-fern (Oliver). MEASUREMENTS (m): Height
of five nests, including two approximations, 5.1 (6.18; 0.9-16)
(McLean 1912; Buddle 1941; Sparrow 1982; CSN 24; Oliver).
On Poor Knights Is, 21.4% of nests built on ground.

Nest, Materials Untidy cup-shaped nest; outer cup of
twigs, leaves, rootlets, grass and moss; inner cup of fine grass,
moss and sometimes scales of Mamaku (Black Tree-fern) Cyathea
medullaris, lined with feathers, sometimes moss (Guthrie-Smith
1914; Wilkinson 1927; Wilkinson & Wilkinson 1952; Sagar
1985; Oliver). Ports (1884) said that feathers usually all same
colour, from same type of bird; from petrels, New Zealand
Pigeon Hemiphaga novaeseelandiae, Kaka Nestor meridionalis, or
parakeet Cyanoramphus (Guthrie-Smith 1914; Wilkinson 1927;
Sagar 1985). Female collects material and builds nest (Wilkinson
& Wilkinson 1952). One female collected dry grass from beside
path (Sparrow 1982). One nest completed in ¢. 3 days (Sparrow
1982). One female began building second nest 6-7 days after
first brood fledged; once, second nest c. 40 m from first (Sparrow
1982). MEASUREMENTS: Diameter of nest, c. 15 cm (Wilkinson
& Wilkinson 1952),

Eggs Pink or pinkish white, with spots and blotches of
brown to reddish brown, mainly at larger end (Guthrie-Smith
1914; Wilkinson & Wilkinson 1952; Sagar 1985; Oliver). On
Chatham L., pink, with large reddish-brown blotches at larger
end, smaller blotches elsewhere (Oliver). MEASUREMENTS: 22.4
(0.98;21.0-24.1;15)x 16.5 (0.49; 15.1-17.0) (NMNZ; Oliver);
Poor Knights Is: 22.7 (0.76; 21.1-23.8; 21) x 16.1 (0.49; 15.1-
17.0) (Sagar 1985); vary from 22.5 x 16 to 25 x 17 (Wilkinson

& Wilkinson 1952). On Chatham I., two eggs, 26 x 18.5 and
25.5 x 19 (Oliver). WEIGHT: On Poor Knights Is, newly laid
eggs, 3.1 (0.23;2.8-3.5; 7); equal toc. 12.4% mean adult female
body weight during breeding season (Sagar 1985).

Clutch-size Usually three, sometimes four (Wilkinson
1927; Buddle 1941; Wilkinson & Wilkinson 1952; Oliver);
rarely five (Potts 1884; Reischek 1887); one brood of five
fledgelings (Sparrow 1982). On Poor Knights s, 2.87 (0.63; 2—
4:23): C/2x6,C[3 x 14, C/4 x 3 (Sagar 1985). On Chatham
L., three (Oliver). On Tiritiri Matangi 1., 3.6 (3—4; 11) (Bartle
& Sagar 1987).

Laying Eggs laid at 1-day intervals (Sagar 1985). Lay
replacement clutch after loss of eggs; one pair incubating
replacement clutch 15 days after loss of first eggs (Sagar 1985).

Incubation By female only (Wilkinson & Wilkinson
1952; Sagar 1985). Begins attentively with completion of
clutch; before completion, eggs may be left for several hours
(Sagar 1985). Leave nest for short periods during early stages of
incubation; near hatching, sit very closely (Wilkinson &
Wilkinson 1952). One female spent 3-5 min foraging away
from nest for every 12-20 min spent incubating (Sagar 1985).
Male feeds female on nest (Stead 1932; Wilkinson & Wilkinson
1952; Sparrow 1982). A clutch of three fresh eggs that was
swapped for three well-incubated eggs was not rejected by
adults (Buddle 1941). INCUBATION PERIOD: c. 13 days (Wilkinson
& Wilkinson 1952), ore. 14 days (Heather & Robertson 1997);
interval between laying and hatching of last egg (n=2), 14.5
and 15.5 days (Sagar 1985). Eggs in two-egg clutches hatched
within 24 h of each other, eggs in three-egg and four-egg
clutches hatched over 2 days (Sagar 1985). A clutch of three
eggs hatched within 24 h (Buddle 1941).

Young Altricial, nidicolous, Ar hatching, eves closed,
with down only on crown and along back. Develop a covering
of down within a few days; at 7 days, eyes opening; at 10 days,
remiges have emerged from pins; at 15 days, young active and
perch on rim of nest (Sagar 1985). Only female broods (Buddle
1941; Sagar 1985); during first 56 days, young brooded for c.
42% of daylight hours; thereafter, brooded only at night (Sagar
1985). Both sexes feed young (Buddle 1941; Wilkinson &
Wilkinson 1952; Sagar 1985); up to 12 days old, nestlings fed
equally by both sexes, with one feeding visit made every 3—4
min; after 12 days female made 2-3 times more feeding visits
than male (Sagar 1985). At one nest, when male approached
nest to feed young, female left nest and foraged in nearby
vegetation, returning only after male departed (Sagar 1985).
At another nest, female left when male approached; male fed
young, removed faecal sac, swallowed it and then flew away; 5
min later, female returned, fed young, removed faecal sac, then
brooded young till male returned; male usually absent for 8-10
min (Buddle 1941). Both sexes carry faecal sacs away or eat
them (Buddle 1941; Sagar 1985).

Plate 43 (P. Slater)
Yellow Chat Epthianura crocea (page 1229)

NOMINATE CROCEA: 1 Adult male breeding; 2 Adult male non-
breeding; 3 Adult female breeding; 4 Juvenile; 5 Immature
male non-breeding; 6 Immature female non-breeding;

7 Adult female breeding

SURSPECIES TUNNEYE: 8,9 Adult male breeding

Orange Chart Epthianura aurifrons  (page 1220)
10 Adult female



Fledging to independence FLEDGING PERIOD: ¢. 14 days
(Wilkinson & Wilkinson 1952); 19 days (n=1); several young
still in nest at 16 days (Sagar 1985). After fledging, young
remain near nest, usually in dense vegetation, and are fed by
both sexes (Sparrow 1982; Sagar 19835); fed for at least 7 days,
and may be dependent on parents for several weeks (Sagar
1985). Female continues to feed young for first day or two after
fledging; young begin to forage for themselves after 3 days;
continue to be fed occasionally for ¢. 10 days (Wilkinson &
Wilkinson 1952). One brood, 5-6 days after fledging, fed only
by male; at 10-11 days, brood had moved c. 50 m from nest area,
still fed by male but also foraged for themselves; at 16-17 days,
still fed occasionally by male (Sparrow 1982).

Success On Poor Knights Is, of 116 eggs in 42 nests, 101
(87.0%) hatched; four nests (9.5%) failed to hatch any eggs, of
which three were deserted and one was destroyed, probably by
petrel crashing into it at night; of 21 young in eight nests, 20
(95.2%) fledged; overall, 82.8% eggs produced fledgelings. One
clutch raken by rats (Guthrie-Smith 1914). Three partly eaten
corpses of fledgelings found (CSN 44).

PLUMAGES Prepared by A.M. Dunn. Fledge in juvenile
plumage. Partial post-juvenile (first pre-basic) moult to imma-
ture plumage starts within a few months of fledging. Immature
plumage resembles adult plumage in nominate, but differs
slightly from adult in subspecies oneho from Poor Knights Is.
Attain adult plumage with complete first immature post-breed-
ing (second pre-basic) moult when 1214 months old. There-
after, complete post-breeding (pre-basic) moults each cycle
produces successive adult plumages without change in appear-
ance. Sexes differ in plumage. Four subspecies; nominate melanura
and subspecies oneho described below; see Geographical Varia-
tion for descriptions of the other two subspecies. Description of
nominate melanura based on examination of skins of 29 adult
males, 20 adult females, two juvenile males, three juvenile
females, 12 immature males and 12 immature females. Descrip-
tion of oneho based on examination of skins of six adult males,
two adult females, one juvenile male, one juvenile female and
one immature male.

Adult male (Definitive basic). NOMINATE MELANURA:
HEAD AND NECK: Forehead, crown, nape, hindneck, sides of
neck and ear-coverts, dark olive (46-49) with iridescent purple
(127A-172B) sheen and concealed dark-grey (83) bases to
feathers; iridescent sheen strongest on forehead and ear-cov-
erts, and covers most of each feather; sheen becomes weaker on
crown and nape, where confined to tips of feathers, and usually
absent on hindneck and sides of neck; sheen not visible from
some angles. Lores and eye-ring, black (89). Chin, olive-black
(ne) with strongiridescent purple (172A-172B) sheen. Throat,
dark greyish olive (c49) with weak iridescent purple (172A-
172B) sheen on throat. UPPERPARTS: Mantle, back, scapulars
and uppertail-coverts, dark olive to olive (46-50). Rump, olive

Plate 44 (. Slater)
Orange Chat  Epthianura aurifrons (page 1220)
1 Adult male; 2 Adulr female; 3 Juvenile; 4 Immarture male;

5 Adult male; 6 Adult female

White-fronted Chat  Epthianura albifrons  (page 1239)
7 Adult male; 8 Adult female; 9 Juvenile; 10 Immature
male; 11, 12 Adult male; 13 Adult female
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(¢50), marginally brighter than rest of upperparts. UNDER-
PARTS: Breast, belly and most of flanks, grade from dark greyish
olive (c49) on upper breast to olive (¢50) on lower belly and
rear-flanks. Patch of feathers on anterior flanks (rarely con-
cealed by folded wing), pale yvellow (c157). Vent, pale yellow
(c157) to yellowish white (ne). Undertail-coverts, grey-olive
(c42) with pale-yellow (c157) to off-white (ne) shaft-streaks of
varying width; outer undertail-coverts almost completely off-
white (ne). Thighs, olive-grey (¢42). uPPERTAIL: T1-t5, black-
brown (119) with narrow (1-2 mm wide) iridescent blue-black
(173) edge to outer webs that extend from base toc. 1 em from
tip, and with narrow indistinct grey-olive (c43) fringe to tips.
T6 similar to other rectrices, bur lacks iridescent blue-hlack
outer edge. UNDERTAIL: Dark brown (c121) with black (¢89)
edge to outer webs of t1-t5. UPPERWING: Marginal and median
coverts, dark olive (¢46) with concealed grey (84) bases.
Greater secondary coverts and smaller feathers of alula, grey-
black (82) with broad dark-olive (c46) fringe to outer webs and
tips. Largest feathers of alula, grey-black (82) with weak blue-
black (¢90) iridescence to outer web. Greater primary coverts
and tertials, grey-black (82) with narrow dark-olive (c46)
fringe to outer webs. Secondaries and inner primaries (pl—p3),
black-brown (119) with very narrow (<1 mm) olive (50) edge
that extends for ¢. 2 cm along distal half of outer web, and with
narrow, weak, iridescent blue-black (¢90) edge to basal half of
outer web. Quter primaries (p4—p10), black-brown (119) with
weak blue-black (c90) iridescence to basal half of outer web; p9
has strongly emarginated tip (see Structure and Ageing). Irides-
cence to remiges and alula disappears with wear. UNDERWING:
Secondary coverts, grey (84) with pale-yellow (¢157) wash.
Marginal and median primary coverts, dark olive (46) with grey
(84) bases. Greater primary coverts, grey (84). Remiges, dark
brownish grey (ne). susspecies ONEHO: Mostly as adult male
nominate, but iridescent sheen to head and neck slightly bluer;
feathers of forehead, crown, nape, ear-coverts, chin and throar
have violet (c72) sheen (cf. purple [172A-172B] of nominare).
Adult female (Definitive basic). NOMINATE MELANURA:
Females much browner than males. HEAD AND NECK: Forehead,
crown, nape, hindneck and sides of neck, grey-olive (43) to
dark grey-olive (ne) with iridescent dark-blue (¢170) sheen
and concealed grey (84) bases to feathers; iridescent sheen
much weaker than in male, strongest on forehead and crown,
very weak on nape, and absent from hindneck and sides of neck.
Ear-coverts, olive-brown (c29) with very weak iridescent dark-
blue (¢170) sheen. Lores and eye-ring, grey-black (¢82). Short
white moustachial stripe extends forc. 1 cm from gape. Malar
area, olive-brown (¢29) with light-brown (c223D) tips to
feathers. Chin and throat grade from light brown-grey (44) or
light brown (¢223D) to slightly richer light brown (c26).
UPPERPARTS: Dark olive (c48). UNDERPARTS: Breast, belly and
most of flanks, buffy olive (ne). Patch of feathers on anterior
flanks (rarely concealed by folded wing), yellow-white (ne).
Vent, cream (c54) to off-white (ne). Thighs, light brown
(¢223D). Undertail-coverts, buffy olive (ne) with pale-yellow
(c157) to off-white (ne) shaft-streaks of varying width; outer
undertail-coverts almost completely off-white (ne). UPPERTAIL:
T1-t5, dark brown (121) with narrow (1-2 mm wide) olive
(50) edge to outer webs that extends from base to ¢. 1 cm from
tip. T6, dark brown (121). UNDERTAIL: Brownish grey (c79).
UPPERWING: Marginal and median coverts, dark olive (c48)
with concealed brownish-grey (79) bases. Greater secondary
coverts and smaller feathers of alula, dark brown (121) with
broad dark-olive (c48) fringe to outer webs and tips. Largest
feathers of alula, dark brown (121). Greater primary coverts
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and rertials, dark brown (121) with narrow dark-olive (c48)
fringe to outer web. Secondaries and inner primaries (pl-p7),
dark brown (121) with very narrow (<1 mm) olive (50) edge to
outer webs; on p4-p7, olive edge confined to basal half of
feather. Outer primaries (p8-p10), dark brown (121); p9 has
strongly emarginated tip (see Structure and Ageing).
UNDERWING: Secondary coverts, grey (84) with pale-yellow
(c157) wash. Marginal and median primary coverts, light
brown (¢223D) with grey (84) bases. Greater primary coverts,
grey (84). Remiges, dark brownish grey (ne). SUBSPECIES
ONEHO: Mostly as adult female nominate, but iridescent sheen
to feathers on head and neck slightly greener; feathers of
forehead, crown, nape, and ear-coverts have green-blue (c64)
sheen (cf. blue [¢170] of adult female nominate).

Nestling Mostly naked at hatching, with some down on
crown and along back; attain covering of grey down within a
few days (Sagar 1985).

Juvenile male NOMINATE MELANURA: Much duller and
greyer than either adult male or female, with no iridescence on
head. HEAD AND NECK: Forehead, crown, nape, hindneck and
sides of neck, dark grey (83) with dark-olive (¢49) suffusion.
Ear-coverts, grey-olive (c43). Lores and eye-ring, black (89).
Short yellowish-white (ne) moustachial stripe extends forc. 1
cm from gape. Malar area, dark grey (¢83). Chin and throat,
light grey (85) with dark-olive (c46) suffusion; feathers also
have softer or looser texture than adults. UPPERPARTS: Dark grey
(83) with dark-olive (c46) suffusion; strength of dark-olive
suffusion varies between individuals. UNDERPARTS: Breast, belly
and flanks, grade from grey (84) on upper breast to brownish
grey (80) on lower belly, all with slight grey-olive (c43) suffu-
sion. No yellow feathers on flanks (cf. adults). Vent, off-white
(ne). Undertail-coverts, light grey-brown (c45) with off-white
(ne) bases. Thighs, brownish grey (¢79). UPPERTAIL: Similar to
adult male, but with little or no iridescence to edges. T1-t5,
black-brown (119) with narrow black (89) edge to basal half of
outer web and narrow indistinct olive-grey (c42 ) fringe todistal
half of rectrices. T6, black-brown (119). uNDERTAIL: Dark
brown (¢121). UPPERWING: Similar to adult male, but small
coverts much greyer with less olive coloration, and dark-olive
fringes and edges to larger coverts and remiges slightly browner.
Marginal and median coverts, dark grey (83) with dark-olive
(c46) suffusion to tips. Rest of primary and secondary coverts,
alula and tertials, as adult male, but with slightly browner shade
of olive on fringes and edges of feathers; fringes and edges dark
olive (c48) (cf. dark olive [46] in adult male). Primaries and rest
of secondaries, as adult male, but with weaker iridescence to
basal half of outer webs and slightly browner shade of olive on
edges of feathers; fringes and edges dark olive (c48) (cf. olive
[50] in adult male). P9 not strongly emarginated at tip (cf. adult
male). UNDERWING: Marginal coverts, cream (c92). Rest of
coverts, grey (84). Remiges, dark brownish grey (ne). susspe-
CIES ONEHO: As juvenile male nominate.

Juvenile female NOMINATE MELANURA: Similar to adult
female, but slightly browner in upperparts and slightly greyer in
underparts, and with no iridescence on head. Browner than
juvenile male. HEAD AND NECK: Forehead, crown, nape, hindneck
and sides of neck, dark olive-brown (c129). Ear-coverts, grey-
olive (c43). Lores and eye-ring, dark brown (c121). Short
yellowish-white (ne) moustachial stripe extends for ¢. 1 ¢m
from gape. Malar area, brown (¢28). Chin and throat, brownish
grey (80) with light-brown (¢223D) suffusion to tips of feathers.
UPPERPARTS: Brown (c28). UNDERPARTS: Breast, belly and
flanks, light grey-brown (c45) with light-brown (¢223D) suffu-
sion to tips of feathers. Vent, cream (¢92). Thighs, brown (28).

Undertail-coverts, buff (c124). TtaiL: As adult female.
UPPERWING: As adult female, but p9 not strongly emarginated at
tip. UNDERWING: Marginal coverts, cream (c92). Rest as adult
female. SUBSPECIES ONEHO: As juvenile female nominate.

First immature male (First basic). NOMINATE MELANURA:
As adule male, but retain juvenile remiges and rectrices. P9 not
strongly emarginated at tip (cf. adult male). SUBSPECIES ONEHO:
Similar to adult male, but with less iridescence on head and
neck, and retained juvenile remiges and rectrices duller than in
adult. P9 not strongly emarginated at tip (cf. adult male).

Firstimmature female (First basic). NOMINATE MELANURA:
As adult female, but retain juvenile remiges and rectrices. P9
not strongly emarginated at tip (cf. adult female). suBspPecIEs
ONEHO: No specimens available; probably as adult female, but
with retained juvenile remiges and rectrices.

Aberrant plumage Several have been recorded; all in-
volve abnormal amounts of yellow or white in plumage (Gaze
1984; Oliver). One yellow individual described in derail had
uniform pale-yellow body with white tail, undertail-coverts,
primaries and secondaries; head and throat were paler than rest
of the body; eye was dark brown, legs were pale pink and bill
lacked normal intensity of colour (Gaze 1984).

BARE PARTS Based on photos (Williams 1963; Brathwaite
1974; Moon 1979, 1992; Moon & Lockley 1982; Barmett 1985;
NZRD) and published descriptions as cited. Sexes similar.
Adult Bill, black (89) or dark grey (83). Inside mouth, pink
(c7). Iris, crimson (108) ordark red-brown (c221 A) orred (14).
Orbital ring, grey-black (82). Legs and feet, dark blue-grey (78)
or dark grey (c83). Claws, black-brown (119). Nestling Based
on photo (Moon 1992): edge of bill and gape, pale yellow (157);
inside mouth, orange (17); skin on side of head and ventrally,
dull pink (c5); dorsal skin, dark grey (c83). Juvenile Bill, black
(Bartle & Sagar 1987). Gape, yellow, fleshy (Bartle & Sagar
1987); obvious at least 14 days after fledging (D.]. Onley). Iris,
brown. Legs and feet, glaucous (Bartle & Sagar 1987).

MOULTS Based on examination of skins of 58 adults and 29
juveniles and first immartures (CM, NMNZ) and published
information. Adult post-breeding (Pre-basic). Complete,
primaries outward. Few data available from skins; only four had
active moult of primaries. One from SI was just starting moult
of primaries in Feb. with PMS of 3; another from Chatham [s
was starting in Dec. with PMS of 9. Two from Sl were finishing
moult of primaries in Apr., with PMS of 38 and 44. Active
moult of body recorded in Dec., Feb., Mar. and Apr. Active
moult of tail recorded in Mar. and Apr. On Poor Knights Is,
moult occurs late Nov. to late Jan.; moult of body starts with
feathers of head; moult of body under way by early Dec.; most
adults have active moult of primaries by early Jan. (Bartle &
Sagar 1987). On Tiritiri Matangi 1., moult of primaries active
Feb.—~Apr. (Bartle & Sagar 1987). On NI, moult of primaries
active in Mar. and finished by Apr. (Bartle & Sagar 1987). At
Punakaiki, SI, moult of primaries and tail active late Feb. to
Mar., and some moult of body continues into Apr. (Bartle &
Sagar 1987). At Geraldine, SI, have light moult of head during
late Jan., active moult of primaries Feb—Apr., and moult of
body can continue into May (Bartle & Sagar 1987). On
Auckland Is, two had active moult of wing, tail and body in Feb.
(Bartle & Sagar 1987). On Three Kings Is, adults collected
during Feb. appeared freshly moulted (Bartle & Sagar 1987),
and adults were recorded moulting late Dec. to early Jan.
(Turbott & Bull 1954). Post-juvenile (First pre-basic). Par-
tial; involves plumage of body and wing-coverts. Eight were



recorded with active moult of body: one from Chatham Is in
Dec., four from Sl in Feb., one from Poor Knights Is in Feb., one
from Three Kings Is in Mar., and another from SI in Apr. On
Poor Knights Is, undergo moult of body Feb.—Mar. (Bartle &
Sagar 1987). At Punakaiki, occurs before Apr. (Bartle & Sagar
1987). First immature post-breeding (Second pre-basic).
Complete; primaries outward. No data from skins. On Poor
Knights Is (Bartle & Sagar 1987): occurs Nov.—Jan.; moult of
body begins in Oct., and particularly active on head, chin and
throat; moult of wing-coverts starts in late Nov.; moult of
primaries starts in early Dec.; indistinguishable from adults by
early Jan.

MEASUREMENTS  NOMINATE MELANURA: (1-2) NI, S,
Stewart . and Auckland 1., skins; Spur = length of spur on p9
formed by emargination at the tip of the feather (CM, NMNZ):
(1) Adults; (2) Juveniles and immarures. (3-9) Adulrs, skins
(Bartle & Sagar 1987): (3) Northland; (4) Islands in Hauraki
Gulf; (5) NI (except Northland and islands in Hauraki Gulf);
(6) W. SI; (7) E. SI; (8) Stewart L.; (9) Auckland 1. (10) NI, SI
and Stewart L., juveniles and immatures, skins (Bartle & Sagar
1987). (11-12) Tiritiri Matangi 1., live (Bartle & Sagar 1987):
(11) Adults; (12) Juveniles and immatures. (13) Punakaiki—
Charleston area, adults, live (Bartle & Sagar 1987). (14-15)
Geraldine, live (Bartle & Sagar 1987): (14) Adules; (15)
Juvenilesand immatures. (16) Orongorongo Valley, adults, live
(Robertson et al. 1983). (17) Tiritiri Matangi 1. and
Whangaparaoa Pen., adults (and probably first immatures),
live (Craig et al. 1981a,b). (18) Little Barrier 1., adults and
immatures, live; Wing U = chord of unstraightened wing; Bill
N = length of bill from tip to anterior edge of nostril (Gill &
Veitch 1990). (19) Live birds from Tiritiri Marangi I. and skins
from unspecified locations (Craig 1984). (20) Kowhai Bush
(near Kaikoura, SI), adults, live; Claw M = length of claw on
middle toe; Claw H = length of claw on hindtoe (Gill 1980).

MALES

WING (1) 905 (2.71; 86-96; 29)
(2) 87.4(2.56; 81-91; 14)
(3) 83,85,88
(4) 87.8(2.56;83-92; 14)

FEMALES

81.4 (3.18; 73-86; 18) or
8.9 (2.56; 75-83; 14) iid
80 (4.69; 75-85; 5)

775 (1.19; 75.8-79.3;8)  **

(5) B87.3 (2.05; 83-90; 8) 75, 76,79
(6) 92.1(2.25; 88-97; 19) B80.6 (2.84; 75.0-84.5; 11) =*
(7) 91.0(2.45; 86-96; 12) 82.0 (2.0; 80-85; 5) i
(8) 94.4(1.59;92-97;9) 79.5, 85.0, 86.0
(9) 94.0(2.28; 89-97; 17) 84.2 (1.33; B2-86; 6) i
(10) 86.6 (3.81; 77-92; 10) 78, 81
(11) 84.1(2.1; 79.5-57.9; 40) 75.1 (1.52; 71.1-77.9;23) **
(12) 8L.7(L.79; 77.8-84.7; 11)  73.5 (1.53; 69.6-76.2; 25)  **
(13) 91.0(1.92; 88-95; 14) 80.4 (1.71; 77-83; 13) =3
(14) 89.0 (2.35; 86-92; 33) 79.5 (2.29; 75-85; 18) -
(15) 87.7(1.49; 86-90; 7) 79.2 (2.23; 77-83; 6) o
(16) 86.1 (2.43; 80-92; 200) 76.4 (2.33; 66-51; 94) N
(17) 83.5(2.54; 22 75.2 (1.65; 17) tse
(20) 87.9(2.67; 85-92; 14) 77.3 (1.67; 75-79; 8) il
WING U (18) 84.6 (2.52; 80-88; 19) T4.6 (2.20; 71-78; 11) i
SPUR (1) 5.2(0.68;4.0-7.0; 29) 5.2(0.63; 4.3-6.7: 19) ns
(19)  3.9(1.51;37) 3.3 (1.88; 22) ns
TAIL (1) §6.2 (3.82; 77-93; 29) 71.4 (4.67; 62-78; 18) ol

(2) 813 (4.21;73-89; 13)
(3) 76,78, 79
(4) 8LT(3.77; 74-85; 14)

0.8 (3.21; 65-76; 12) P
68.5 (4.49; 64-75; 5)
69.3 (1.96; 65.6-71.8;8)  **

(5) 84.1 (3.56; 77-8T7; 8) 67, 69, 74

(6) 87.7(3.47; 83-96; 19) 69.7 (3.07; 63-74; 11) il
(7) 85.3 (4.32; 78-92; 12) 70.6 (2.3; 67-73; 5) )
(8) 88.6(1.74; 85-91;9) 69.8,72.9, 79.0
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TOEC 4)
(5)

(6)
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(8)
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(16)
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CLAW M (20)
CLAWH (20)

88.2 (3.95: 83-94; 15)
78.5 (8.23; 62-90; 10}
81.5 (2.97; 76.7-87.6: 38)
78.2(2.22; 73.1-83.7; 21)
89.5, 89.9, 96.0
88.0 (3.08; 83-94; 8)
84.5 (4.23; 74-92; 144)
804 (2.90; 22)
82.5 (2.90; 77-86; 14)
86.4 (2.90; 81-93: 14)
20.8 (0.99; 18.7-22.8; 29)
20.4(1.05; 18.2-21.8; 13)
22.0 (0.86; 20.3-23.4: 14)
14.2, 14.2, 14.5
14.2 (0.62; 13.4-15.4; 13)
13.6 (0.65; 12.9-14.6: 7)
13.7 (0.67; 12.3-14.6; 19)
13.6 (0.69; 12.3-14.4; 10)
13.4 (0.77: 12.4-14.7: 9)
13.2 (0.38; 12.6-14.0; 15)
13.2 (0.65; 12.1-14.0; 10)
14.5 (0.50; 13.3-15.5; 17)
14.0 (0.51; 13.2-14.8; 11}
14.6 (0.98: 13.4-17.1; 26)
14.8 (0.72; 14.1-15.8; 4)
14.2 (0.79; 13=17: 148)
9.9 (0.37; 9.6-10.4; 6)
5.2 (0.18; 5.0-5.6; 14)
4.4 (0.26; 4.0-5.1; 14)
40.5 (0.94; 39.2-41.2: 4)
39.3,39.9, 40.8
41.2 (0.88;40-42: 7)
40.7 (0.66; 40.2-41.6; 4)
41.1 (0.70; 40.2-42.3; 9)
40.6 (0.34; 40.2-41.3; 8)
39.4,40.0,41.2
41.1 (0.63; 40.1-42.2; 40)
40.9 (0.65; 39.8-42.3; 18)
41.6 (0.71; 40.5-42.7; 13)
41.0 (0.58; 39.6-42.2; 1T)
40.3 (0.54; 39.8-41.2; 5)
41.1 (0.74; 22)
26.4 (0.84; 24.5-28.1; 29)
26.7 (0.87; 24.8-28.4; 14)
26, 26,29
25.7(1.07; 23.0-27.1; 14)
26.0(1.19; 13.6-27.5; 8)
27.2(1.28; 25.0-29.1; 19)
26.5 (1.53; 24.2-28.8; 12)
27.0 (1.03; 25.2-28.2; 9)
26.9 (1.37; 24-29; 16)
25.9(1.33; 22.6-27.3;9)
26.1 (0.53; 25.1-27.2; 40)
25.9 (0.55; 24.8-27.2; 21)
26.8 (0.84; 25.8-28.0; 14)
26.4 (1.05; 23.3-28.5; 31)
26.9 (1.08; 25.6-28.1; 7)
26.1 (0.86; 24-28; 127)
26.3 (0.66; 25.4-217.5; 15)
28.3(0.71; 27.3-29.2; 11)
20.5 (1.28; 18.1-22.0;9)
19.6 (0.85; 18.4-21.0; 8)
20.9 (1.31; 18.6-23.2; 17)
21.3(0.63; 19.9-22.0: 8)
21.4 (0.53; 20.3-22.0; 8)
23.3(1.25; 21.1-25.0: 14)
20.8 (1.19; 17-24; 147)
17.9 (1.22; 16.0-19.6; 11)
6.8 (0.39; 6.3-7.7; 13)
9.7 (0.28; 9.3-10.2; 9)
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74.4 (2.41; T1-77; 5)
70,70

68.4 (1.94; 65.1-71.7; 13)
66.3 (2.04; 62-70; 25)
73.9 (4.42; 66.4-80.0; 8)
73.5 (1.98; T1-76; 6)
70.6 (3.15; 65-79; 539)
68.5(2.01; 17)

65.3 (5.54; 59-71; 6)
71.8 (2.82; 68-77; 8)
19.2 (1.22; 16.4-21.2; 19)
18.7 (1.06; 16.1-20.6; 14)
20.2 (0.73; 18.5-20.9; 8)
13.3 (0.84; 11.8-13.8; 5)

11.6,12.1,12.3

12.5 (0.60; 11.3-13.5; 11)
13.1 (0.79: 12.0-13.9; 4)
13.1,13.2, 13.9

12.1 (0.76; 11.6-13.2; 4)
11.4,12.7,13.4

13.9 (0.39; 13.1-14.4; 19)
13.5 (0.28; 13.1-13.9: 15)
14.1 (0.54; 13.2-15.2; 19)
12.2,13.7,14.0

13.3 (0.83; 12-16; 61)

5.2 (0.23;4.9-5.5; 8)

4.1 (0.11;3.8-4.2; 8)
38.0 (0.77; 37.0-39.3; 9)
36.3
37.0(1.11; 35.3-38.7: 7)
383
38.2, 38.9, 39.0
37.1 (0.70; 36-38; 5)
36.7,37.9, 39.1
38.3(0.52; 37.3-39.5; 23)
38.2 (0.48; 37.1-39.0: 21)
38.5 (0.64; 37.2-39.3; 7)
38.3 (0.56; 37.3-39.5; 21)
36.4,37.5,38.3
38.4 (0.50; 17)

25.0 (1.40; 22.6-27.6; 17)
24.7(1.17; 22.4-26.4; 15)
229,28.0

24.2 (0.74; 13.1-24.9; 8)
21.7,219,23.2
24.8(1.2;23.1-27.0; 11)
24.8 (0.82; 24,0-25.8; 4)
25.0,25.3,25.6

25.9(1.2; 25.0-27.7; 6)
24.2,253,25.8

24.3 (0.43; 23.6-25.2; 23)
24.1 (0.48; 23-25; 25)
25.7 (0.87; 24.5-21.5; 13)
24.8 (1.34; 19.7-27.3; 23)
24.5 (0.46; 24.0-25.3; 6)
24.4 (0.98; 20-26; 49)
25.0 (1.02; 24.0-26.8; 7)
26.7 (1.39; 24.1-28.4; 8)

16.5,17.2, 19:1

19.5 (0.69; 18.2-20.7; 10)
18.4, 20.0, 20.0

18.5, 20.1, 20.2

21.2 (1.34; 19.8-22.7: )
19.9 (1.18; 17-23; 61)
16.0 (0.96; 14.7-17.6; 8)
6.2 (0.14; 6.0-6.4; 8)
8.6 (0.20; 8.4-9.0; 6)
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Adult females have significantly longer Wing (P<0.05)
than juvenile and immature females. Adult males have signifi-
cantly longer Wing (P<0.01) and Tail (P<0.01) than juvenile
and immature males. The length of spur on p9 in unsexed
juveniles, 0.3 mm (0.80; 16), is significantly smaller than that
of both adult males and adult females (P<0.01) (Craig 1984).

SUBSPECIES MELANOCEPHALA, Chatham Is: (21-22) Skins
(NMNZ,CM): (21) Adults; (22) Juveniles and first immartures.
(23-24) Skins (Bartle & Sagar 1987): (23) Adults; (24) Juve-

niles and immatures.

MALES FEMALES

WING  (21) 108.5(1.73; 107-111; 4) 93,94
(22) 105.0 (2.24; 102-108; 5) 91,92
(23) 106.4 (3.7; 102-112; 7) 92.8 (1.79; 92-96; 5) i
(24) 102, 105, 108 -

SPUR (21)  5.3(0.46;4.8-5.9;4) 39,43

TAIL (21) 105.2 (2.50; 102-108; 4) 83, 87
(22) 97.5(4.12;92-102; 4) 78,79
(23) 100.1 (5.6; 93-108; 7) 82.8 (2.41; 81-8T7; 5} e
(24) 87,94,95 -

BILLS  (21) 122.9(0.64;22.3-138;4) 204,21.3
(22) 22.6(0.82;21.5-23.7;5)  20.3,203

BILLE  (23) 152(1.28;133-16.8;7)  13.3(0.51; 12.7-13.8; 5)  **
(24)  13.1, 141,154 =

THL (23) 45.9(L14:44.747.5;5)  41.4(1.02;39.942.7;5) **
(24) 449,452,455 -

TARSUS (21) 34.1,35.6,358 30.7,31.5
(22) 343,345,348 313
(23) 373 (3.57; 444 1) 312 (2.14; 29-35; 5) b
(24)  34.6,34.7, 348 -

TOEC  (23) 254(093;243-26.2;4) 21.6(2.05; 18-23;5) b

Adults males have significantly longer Wing and Tail
than juvenile and immature males (P<0.05); other measure-
ments not significantly different.

SUBSPECIES OBSCURA, Three Kings Is: (25-26) Skins

(31) 84.0 (2.28; 78-90; 167) 74.3 (2.03; 70-78; 67) )
SPUR (28) 4.7 (0.47; 4.4-5.5; 6) 50,52
TAIL (28) 86.3 (3.56; 81-90; 6) 68,73
(29) 81,84 11
(30) 88.1 (2.56; 79-94: 48) 714 (3.01; 66-75; 16) **
(31) 83.1(2.06; 79-87; 41) 71.9 (3.98; 67-78; 9) i
BILLS  (28) 21.9(0.79;21.2-23.3;6) 210
(29) 219,227 20.0
BILLF  (30) 15.4 (0.60; 14.0-17.4;48)  14.8(0.76; 13.4-16.8;33) **
(31) 14.2,15.7 13.8
THL (30) 42.0(0.76;40.2-43.5; 144) 389 (0.63; 37.5-40.5; 64) *=
(31) 41.5(0.83; 39.443.1;67) 389 (0.67; 37.5-40.0; 28)  **
TARSUS (28) 27.3(0.76; 26.2-28.5;6)  25.1,25.6
(29) 26.5,126.9 247
(30) 27.4(1.05;23.2-30.0; 115)  25.6(1.13; 22.3-27.; 73) **
(31) 27.5(0.86;25.0-29.3; 34)  25.7(0.77; 24.7-27.5; 16)  **
TOEC  (30) 21.7(L.24;19.8-23.2;8)  20.5,20.6

WEIGHTS NOMINATE MELANURA: (1-2) NI and SI, from
museum labels (NMNZ): (1) Adults; (2) Juveniles and first
immatures. (3-6) Adults, skins (Bartle & Sagar 1987): (3) NI
(except Northland and islands in Hauraki Gulf); (4) W. SI; (5)
E.SI; (6) Auckland 1. (7-9) Adults, live (Bartle & Sagar 1987):
(7) Tiritiri Matangi 1.; (8) Punakaiki-Charleston area; (9)
Geraldine. (10) Orongorongo Valley, adults, live (Robertson et
al. 1983). (11) Tiritiri Matangi 1. and Whangaparaoa Pen.,
adults (and probably first immatures), live (Craigetal. 1981a,b).
(12) Little Barrier I., adults and immatures, live (Gill & Veitch
1990).

(NMNZ): (25) Adults; (26) Juveniles and immatures. (27)
Adults, skins (Bartle & Sagar 1987).

MALES FEMALES
WING  (25) 93,9597 82
(26) 89,91 80, 81
(27) 93.1 (3.80; 88.7-98.0; 4) 82
SPUR (25) 6.1,6.5,6.7 5.4
TAIL (25) 87,90, 92 70
(26) 80,80 70,71
(27) B4.0(2.58; 81-87; 4) 1,72
BILLS  (25) 249,249 114
(26) 233, 244 20,5, 22.2
BILLF  (27) 17.1 (1.05; 15.9-18.3;4) 14.3,15.0
THL (27) 44.9 40.0
TARSUS (25) 289,303 26.3
(26) 283,289 25.4,25.1
(27) 27.9 (26:8-29.2;4) 25.0,26.7
TOEC  (27) 21.8(1.61;19.6-23.5;4) 19.0;23.0

SUBSPECIES ONEHO, Poor Knights Is: (28-29) Skins
(NMNZ): (28) Adults; (29) Juveniles and immatures. (30-31)
Live (Bartle & Sagar 1987): (30) Adults; (31) Juveniles and
immatures.

MALES FEMALES
(n 31.3(5.17; 21.8-395;10) -
(2) 32.8(3.79;27.0-36.5:6)  17.7,23.0, 28.0
(3) 273,283 N
(4) 33.8(2.35; 3037, 9) 13,28
(5) 30.5, 36,5, 39.5 _
(6) 35.5,35.5, 35.5 29,32
(7) 31,7 (2.83; 24.0-37.5:31) 254 (3.21;205-32.0:20) **
(8) 32.9(3.58:29.0.42.1: 13) 26,1 (1.06;24.3-27.6,7)  **
(9) 34.8 (2.05; 31-40; 32) 26.1 (1.68; 23-31; 27) 4
(10) 30.7 (242; 21-38; 202) 23.6 (2.16; 20-32; 94) i
(11) 30.7 (2.15; 14) 25.0 (3.36; 25) =
(12) 29.7 (2.49; 25-34; 14) 21.6 (0.58; 21-22; 6) #

SUBSPECIES ONEHO, Poor Knights Is: (13-14) From museum

labels (NMNZ): (13) Adults; (14) Juveniles and first immatures.
(15-16) Live (Bartle & Sagar 1987): (15) Adults; (16) Juve-
niles and immatures.

MALES FEMALES
(13) 373 (7.17; 31-47; 5) 26,30
(14) 22,18 205
(15) 36.2 (3.37; 25-47; 86) 26.8 (2.52; 22-35; 46) o~
(16) 33.9 (2.15; 30-38; 44) 250 (2.11; 18-28; 45) e
No weights available for subspecies melanocephala or
obscura.

MALES FEMALES
WING (28) 88.8 (2.99; 85-91; 6) 78, 80
(29) 85,85 7

(30)

87.7(2.40; 81-94; 251)

77.0 (2.10; 72-83; 142) i

STRUCTURE Wing moderately long, broad and wedge-
shaped. Ten primaries: p6 longest; p10 3843 mm shorter, p9
12-15, p8 3-5, p7 0-1, p5 01, p4 2-3, p3 10-12, p2 14-17, pl
16-18. P4—p8 emarginated on outer web; p4—p10 on inner web.
In adults, emargination of p9 very pronounced (See Ageing).
Nine secondaries, including three tertials; tips of longest tertials



fall between p2 and p3 on folded wing. Tail long and slightly
forked; 12 rectrices; t6 longest, tl 9-12 mm shorter. Bill
moderately long and narrow with a slight downward curve to
pointed tip; about half length of head. Tarsus moderately long
and slender; scaling: fused scutes in front and holothecal to rear.
Tibia fully feathered. Middle toe with claw, 21.1 (1.26; 19.5-
22.9; 6). Outer toe 74-84% of middle, inner toe 69-81%,
hindr()e 83-96%.

AGEING Fivefeaturesreadily distinguish younger birds from
adules: fleshy yellow gape; yellow moustachial stripe; lack of
iridescence on head; brown irides; and lack of emarginate ninth
primary (Bartle & Sagar 1987). The fleshy yellow gape of
juveniles usually disappears before post-juvenile moult, but
occasionally persists longer in females (Bartle & Sagar 1987).
Yellow moustachial stripe and lack of iridescence on head are
plumage characters replaced in post-juvenile moult (Bartle &
Sagar 1987; this study). Irides change from brown to red Apr.—
June of first winter (Bartle & Sagar 1987). Shape of tips of outer
primaries differs between adults and juveniles, particularly on
pY. In juveniles, p9 broader and with more rounded tip, with
lictle if any emargination; in adults, p9 strongly emarginate.

SEXING In adults, sexes readily distinguished by plumage,
butalso differslightly in shape of emarginated p9. Emargination
at tip of p9 tends to be more prononced in adult males (Bartle
& Sagar 1987; this study), but there is some overlap between
sexes (see Spur in Measurements). Juveniles readily sexed on
colour of tail: black in males and brown in females.

GEOGRAPHICAL VARIATION  Foursubspeciescurrently
recognized (NZCL). Within mainland populations of nomi-
nate melanura, trend towards lighter birds in N and darker birds
in S. This trend caused by variation in amount of melanin in
plumage and suggested that amount of melanin influenced by
humidity at time of moulting, with birds from wetter areas
having darker plumage than those from drier areas. Nominate
melanura and subspecies oneho described above; other subspe-
cies described below.

SUBSPECIES MELANOCEPHALA from Chatham Is extinctsince
c. 1906 (NZCL). Differed from all other subspecies in having
yellow eyes (cf. red in adults of other subspecies) (Bartle &
Sagar 1987; Oliver; NMNZ). Adult males much larger than
other subspecies in all measurements (Bartle & Sagar 1987,
Oliver; see Measurements). Descriptions of subspecies
melanocephala based on examination of skins of four adult
males, two adult females and two juvenile males. Adult male
Mainly differed from nominate in having much darker head
and neck. HEAD AND NECK: Forehead, crown, nape, hindneck,
sides of neck and ear-coverts, dark olive (¢49) with strong
irridescent dark-blue (74) to blue-black (173) sheen to feath-
ers; iridescence much stronger than in nominate. Lores and
eye-ring, black (89). Chin and throat slightly darker than in
nominate male: dark greyish olive (ne) with weak iridescent
blue-black (c173) sheen. UPPERPARTS: As nominate male.
UNDERPARTS: Similar to nominate, but slightly darker on upper
breast and slightly yellower on lower belly and rear-flanks.
Breast, belly and most of flanks grade from dark greyish-olive
(ne) on upper breast to yellow-olive (¢52) on lower belly and
rear-flanks. Patch of feathers on anterior flanks much darker
than in nominate male, yellowish grey (ne). Vent, straw-yellow
(¢57). Undertail-coverts, grey-olive (c43) with off-white (ne)
to straw-yellow (c57) edge to outer web. TAIL, WING: As
nominate male. Adult female Differed only slightly from
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nominate female in plumage. HEAD AND NECK: [ridescent sheen
to feathers of forehead, crown and nape, slightly different shade
of blue from that of nominate female, blue (¢69). Chin and
throat slightly paler than nominate female: grade from cream
(54) on chin to buff (c124) on throat. Rest as nominate female.
UPPERPARTS: Slightly lighter than nominate female; dark olive
(c46). UNDERPARTS: As nominate female or slightly greyer.
TAIL, WING: As nominate female. Juvenile male Very similar to
adult female melanocephala and more olive than nominate
juvenile male. HEAD AND NECK: Forehead, crown, nape,
hindneck, sides of neck and ear-coverts, grey-olive (c43);
similar to adulr female melanocephala, but with little or no
iridescence to feathers. Lores, eye-ring, moustachial stripe and
malar area, as nominate juvenile. Chin and throat slightly
darker than juvenile male nominate, olive-grey (42-43): feath-
ersalso have softer or looser texture than in adults. UPPERPARTS:
Much browner than either adult female melanocephala or juve-
nile male nominate; brown (c28). UNDERPARTS: Breast, belly
and flanks grade from grey-brown (c91) on upper breast to light
grey-brown (c119C) on lower belly. Vent, greyish cream (ne).
Undertail-coverts, light grey-brown (¢45). Thighs, olive-brown
(c29). TaIL: Much browner than either adult male melanocephala
or juvenile male nominate, but slightly darker than adult
female melanocephala. Rectrices, dark brown (c219) with olive
(c50) edge to outer webs, and very weak iridescent dark-blue
(c74) sheen to rest of outer webs of t1-t5. UPPERWING: As
juvenile male nominate, or slightly browner. UNDERWING: As
juvenile male nominate. Juvenile female No specimens
available. First immature male and female (First basic). No
specimens in complete immature plumage available, bur plum-
age of individuals in post-juvenile moult indicate that probably
appearas adults but with retained juvenile remiges and rectrices.

SUBSPECIES OBSCURA occurs on Three Kings Is. Larger than
nominate (Bartle & Sagar 1987; see Measurements), but not as
large as melanocephala. Description of obscura based on exami-
nation of three adult male skins, one adult female skin and one
juvenile male skin. Adult male Similar to nominate with
marginally darker plumage and slightly different iridescent
sheen to head and neck. HEAD AND NECK: Dark olive of
forehead, crown, nape, hindneck and sides of neck and ear-
coverts, on average slightly darker than that of nominare; dark
olive (c49). Iridescent sheen to feathers of forehead, crown,
nape, ear-coverts, chin and throat, violet (¢71). UPPERPARTS:
On average slightly darker than adult male nominate. Mantle,
back, scapulars and uppertail-coverts, dark olive (49). Rump,
olive (c51). uUNDERPARTS: On average slightly duller than
nominate. Breast, belly and flanks, dark grey-olive (ne). A few
feathers on upper flanks, yellowish white (ne); fewer than in
nominate, and probably mostly concealed by folded wing. Vent
and undertail-coverts, yellowish white (ne). TAIL: Asnominate
male. UPPERWING: Very similar to nominate male, bur dark-
olive (c49) fringes and edges to coverts and tertials marginally
darker than nominate male; and secondaries and inner prima-
ries lack dark-olive edge to outer web. Rest as nominare male.
UNDERWING: As nominate male, but marginal coverts slightly
darker olive (49). Adult female Very similar to female
nominate, but on average slightly paler on underparts. HEAD
AND NECK: Mostly as adult female nominate, but chin and
throat slightly paler, light grey-brown (c45). UPPERPARTS: As
nominate female or marginally browner. UNDERPARTS: Breast,
belly and flanks, light grey-brown (c45). A few feathers on
upper flanks, yellowish white (ne); fewer than in nominate,
and probably mostly concealed by folded wing. Vent and
undertail-coverts, off-white (ne). Thighs, light grey-brown
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(119C). TAIL, WING: As nominate female. Juvenile male As
juvenile male nominate. Juvenile female No specimens
available, but probably as juvenile female nominate.
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Prosthemadera novaeseelandiae  Tui COLOUR PLATE FACING PAGE 1152
Merops novaeseelandiae Gmelin, 1788, Syst. Nat. 1(1): 464 — Nova Seelandia = Queen Charlotte Sound, New
Zealand.

The generic epithet refers to the curled feathers and filamentous plumes on the neck of the Tui (Greek mpoofepa,
an appendage, and dmp7, the neck). New Zealand received its name from the Dutch explorer Abel Tasman, who
explored the west coast in 1642, naming it Nova Zeelanda, after his home (Latin novus, new, and Modern Latin

Zeelanda, Zeeland).

OTHER ENGLISH NAMES Chatham Island Tui, Parson Bird, Poey Bird.

poLYTYPIC Nominate novaeseelandiae, NI, Sl and Stewart 1., NZ, and many offshore island groups, including Auckland
and Kermadec Is; chathamensis, Hartert, 1928, Chatham Is, NZ.

FIELD IDENTIFICATION Length 27-32 cm; wingspanc.
40 cm; weight: nominate novaeseelandiae: male 120 g, female 85
g; subspecies chathamensis: male 155 g, female 110 g. Largest NZ
honeyeater. Large honeyeater with a sturdy gently decurved
bill, low sloping forehead, broad rounded wings and tail, and
strong legs and feet. Much larger than Bellbird Anthornis
melanura and Stitchbird Notiomystis cincta. Sexesalike in plum-
age but males larger than females. No seasonal variation. First
impressions of adult in field are of glossy black bird with white
patches on upperwing: adult mainly black, browner on back
and flanks, with strong blue, green and purple iridescence to
much of plumage (colour varying with angle of light), and with
white tuft of feathers on throat, white patch on upperwing, and
lacy white hindneck-collar. Juvenile separable: head and body
dull greyish or brownish black, glossy only on wings and tail,
and white confined to patch on upperwing. Adult Most
plumage strongly iridescent, appearing shiny dark blue, green-
violet or even golden, depending on light. Head and neck,
black with strong dark-green to dark bluish-olive iridescence,
except for modified feathers forming white ball-like tufts on
sides of throat (which usually appear as single tuft in field), and
small, pointed, slightly curled feathers with distinct white
shaft-streaks that form pale lacy hindneck-collar extending
onto sides of neck and upper mantle. Rest of mantle, back,
scapulars and rump, black-brown, with mainly golden straw-
yellow iridescence, though can appear slightly iridescent blue
to green in some lights. Uppertail-coverts, black with strong
blue to blue-green or dark-violet iridescence. Uppertail, black,
with dark-green iridescence, strongest on outer webs of feath-
ers; sometimes has straw-yellow sheen. Upperwing, black or
black-brown with strong dark-green to dark-blue iridescence
except for conspicuous white patch on leading innerwing
formed by largely white marginal and median secondary cov-
erts. Folded wing appears entirely iridescent with whire patch

on shoulder. Breast and upper belly, black with dark green o
dark bluish-olive iridescence, and sometimes with golden sheen;
rest of belly and vent, black-brown, with no iridescence but
often with yellowish-brown tips to feathers; flanks, dark grey,
and thighs, black-brown, and both often fluffed up and cover-
ing edge of closed wing; undertail-coverts, black with dark-
green to dark-blue iridescence. Undertail, black, withour iri-
descence. Underwing, blackish with slight dark-green to dark-
blue iridescence to marginal coverts. Bill, black or black-
brown. Iris, black-brown. Legs and feet, black to grey-black.
Juvenile Duller than adult with iridescence only on uppertail
and upperwing and none or very little on body. Head, neck,
upperbody and underbody, mostly black-brown to grey-black,
usually with very fine pale streaks to head, neck, upperbody and
breast (but streaks absent on some birds): chin and throat
contrastingly greyer than rest of head and neck, and there is
often a pale patch across lower throat in area where white
throat-tufts present in adult; scapulars and uppertail-coverts
often have very weak dark-green to dark-blue iridescence.
Wing and tail much as adult exceprt iridescence reduced or
absent, especially on marginal coverts. Bare parts as adult
except gape yellowish and swollen up to c. 5 weeks of age.

Similar species Adults unmistakable. Combination of
black glossy plumage, white tufts on throat, pale lacy collar and
white patch on upperwing, diagnostic. Juveniles, and even
adults seen fleetingly, could be confused with similar-sized and
dark Common Starling Sturnus vulgaris and Common Black-
bird Turdus merula, but white patch on upperwing diagnostic in
all plumages of Tui; Starlings also short-tailed with poinred
triangular wings and should rarely present identification prob-
lems; Blackbirds are similar in size and shape to Tui with rather
broad rounded wings and tail, and identification may depend
on better views.

Occur singly, in pairs or family groups on breeding territo-
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