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breeding season, off-duty adult roosts and loafs on edge of territory
or off territory; up to 5 weeks after hatching, parents usually have
little time for diurnal roosting, though this varies. Chicks <7 days
old always brooded at dawn and dusk; until 2 wecks old, some-
times roost in close group; distances between chicks increase as
chicks grow but some juveniles up to 10 months old still roost
within a few centimetres of sibling or parent (M.L. Barlow). As
fledged juveniles grow older, off-duty parent may spend more time
roosting and loafing away from brood (Barlow 1972). At
Manawatu, flocks rest in middle of day, especially in spring and
summer, sitting or standing for considerable periods; some even
roost for a few minutes. Distances between individuals usually c. 1
m; some, possibly mated pairs, sit or stand within a few centime-
tres. Loafing peaks Oct., gradually declining to Feb.; very little
diurnal resting Mar.—~Aug. (Moffat 1981). In Aust., birds move
about locally both day and night (Thomas 1969); appear to loaf in
grass for hours (Dove 1937). Healthy adults roost standing with
neck retracted, head turned, and bill tucked into neck plumage or
under wing; rarely sit on ground but occasionally do in strong
wind; immatures, very old birds (Barlow 1988), and those with
damaged feet or legs (Barlow 1978) sometimes roost sitting on
ground. Two resting positions described by Giese (1990): SITTING
AT REST: sits with head sunken. STANDING AT REST: head sunken,
body inclined at 45° to ground, on both legs or on one.

SOCIAL BEHAVIOUR Well known in some respects; behav-
ioural study during two breeding scasons, se. Qld. by Giese (1990)
and D.N. Jones. Some individuals more tolerant of disturbance
than others (M.L. Barlow). Throughout year all birds usually
preen beside or in water (M.L. Barlow). Comfort behaviour
includes BACK-SHOULDER PREEN, FRONT-CHEST PREEN, SIDE-
SHOULDER PREEN, UNDERWING PREEN, TAIL PREEN, and HEAD-
SCRATCH (indirect). Atend of preening or in presence of conspecific
give FLUFF: beginning with tail, all feathers progressively shaken
and head sunken. DOUBLE WING-LIFT (Fig. 1): lifts both wings
slowly above head and holds for 2-3 s with neck extended and
inclined slightly forward and body upright. HEAD-BOBBING: short
sharp vertical movement of head, occurs with body upright and
neck extended (Giese 1990).

Agonistic behaviour Observed between neighbouring ter-
ritory owners (van Tets et al. 1967 contra Barlow et al. 1972) in-

Figure 1 Double Wing-lift
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cluding offspring of previous year (G.E van Tets). Defence in-
cludes following behavioural postures (Giese 1990): HUNCH (Fig.
2): body held 30° downward, breast close to ground, tail in air,
and hcad sunken; may transfer weight from one foot to another
while keeping eyes on intruder. BODY ERECT DEFENDING (BED)
(Fig. 3): body as in exaggerated form of Standing Alert (sce
below); expands chest so that spurs protrude, and extends neck
vertically. These postures incorporated in following displays:
GROUND CHASE: resident runs towards intruder holding body in
exaggerated form of Hunch, then, when close to intruder, flics up
to 50 cm into air. AERIAL DISPLACEMENT: resident flies quickly and
directly at intruder; may repeatedly dive at intruder after circling
it. AERIAL CHASE: resident and intruder fly close together (<1 m)
in approximate synchrony; flight-pattern erratic with many
claborate and varied manoeuvres. PAIR SYNCHRONY: in most cn-
counters, pair synchronized; members of pair, <30 cm apart, adopt
BED posture then walk quickly toward intruder calling loudly
(Fig. 4); if intruder does not retreat when 30-50 cm away, mem-
bers of pair Hunch and lift bodies again and repeat; if still not
displaced, pair remains near intruder and holds BED posture until
intruder relaxes, or member of pair flies at intruder, as in Ground
Chase; occasionally intruder also adopts BED posture, though
only seen before start of incubation. Sequence similar if performed
by only one member of pair. May lead to Aerial Displacement. In
captivity, pairs recorded screaming at conspecifics flying overhead
and mobbing those landing in territories (van Tets et al. 1967).
Alarm The following observations by Giese (1990) also relate to
Parental anti-predator strategies. Vigilant postures: SITTING ALERT:
same as Sitting at Rest, bur neck extended and head mobile;
STANDING ALERT: body upright, neck extended vertically, head
moving; gazes to locate enemies or mate. When vigilant, may
make little movement or may combine vigilance with other
behaviour, e.g. preening. Often in response to disturbance gives
TAIL-FLICK: short, rapid flick of tail sideways; body as for Standing
Alert or Hunch. Aggressive towards harmless intruders (e.g.
Australian Magpie-lark Grallina cyanoleuca, Red-capped Plover
Charadrius ruficapillus) and threatening species (e.g. Brown Gos-
hawk Accipiter fasciatus) (Giese 1990); in se. Qld, frequently ‘dive-
bombed’ by Sulphur-crested Cockatoos Cacatua galerita, and
Lapwings often fly aggressively at passing cockatoos, with or
without provocation (D.N. Jones); may use Ground Chase, par-
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ticularly against former group, or Aerial Displacement involving
one or both members of pair, and occasionally including Lapwing
from neighbouring pair. Sometimes Hunches facing away from
intruder, often Head-bobbing and Tail-flicking, and occasionally
Sitting Alert for 1-2 s beforc Hunching again; secms to be
associated with extreme nervousness (Giese 1990). Other re-
corded responses to alarm: fly off giving Alarm Call (Favaloro
1944); small flock hid in grass, one standing as immobile sentry
until Peregrine Falcon Falco peregrinus passed (Legge 1910); one
adulr, attacked by Brown Falcon F. berigora, landed on deep water
(Wheecler 1962). Mobbing Secms to occur at any time of year:
about 200 in three large flocks took to air giving Alarm Call in
response to Black Falcon Falco subniger (Wheeler 1955); groups
recorded mobbing Swamp Harriers Circus approximans (Smith
1965), once possibly while Lapwings were nesting (Dove 1936);
appeared attracted by conspecific Alarm Calls (Bedggood 1973);
Alarm Calls of breeding birds can attract other Lapwings within
hearing to assist (Favaloro 1944).

Sexual behaviour Pairs probably form in loose flocks and in
PIPING PARTIES of up to 6-7 birds, which face each other, forming
aloose circle, usually on elevated ground; actions include Upright
Stance (see below); all or some birds may step sideways on stiff
legs and individuals may retreat as others advance inwards; bursts
of loud rattling calls alternate with silence. Parties may continue
at high intensity for 20 min; concludes when one, or more, bird
turns away, head low, and walks orflies away. Two birds may break
from circle and march 2-5 m together with stiff legs and semi-
upright stance, calling loudly; no physical attack observed. Oc-
casionally, 1-2 birds chase on ground, for a few to up to 20 m.
Eventually two birds left in area, where they may stay for only a
few seconds before flying off. Mated pairs in Piping Partics act
together and usually, but not always,dominate. Piping Parties not
always related to territories and may relate to dominance, espe-
cially of pairs. In Southland, independent juveniles and 1-year-
old birds outnumbered adults in Piping Parties (M.L. Barlow).
UPRIGHT STANCE: with legs straight, breast pushed out with feathers
putfed, abdomen concave, wings folded and held slightly away
from body, with spurs exposed. Greeting Change-over without
ceremony; normally sitting bird calls softly and mate approaches,
‘mock-feeding’; while approaching bird is c. 10 m away, sitting
bird rises and walks quietly away, often in opposite direction;
change-over often occurs after pair have been defending cggs
(Bourke 1953). Copulation Seen before (Giese 1990) and dur-
ing incubation (Bourke 1953). Begin with female standing in
horizontal posture; male approaches slowly from behind, making
a purring sound. After male dismounts, both stand side by side in
upright posture, spurs showing and carousel round each other for
several turns (G.E van Tets).

Relations within family group Incubate and brood in Sit-
ting ar Rest or, less often, Sitting Alert postures; can brood up to
four chicks (Giese 1990) but each parent may brood some off-
spring separately (M.L. Barlow); young seen to circle sitting
parent, then go back in under raised wings of parent (Prestedge
1983). Once, after start of rain squall, 1 day-old chicks climbed up
into ventral plumage of standing parent (G.E van Tets). Chicks
leave nest soon after hatching and led by parents to feeding area;
during hatching, first hatched young sometimes led away by non-
sitting bird; do not return to nest (Frith 1969; Thomas 1969;
Giese 1990; M.L. Barlow). Young recorded being carried from
nest on roof to ground: parent grasped chick by leg while chick
hung on to facial wattle of adult with bill (Davies 1967). Parents
and unfledged young of one tamily noted returning cach evening
to nesting island in dam; adult constantly dipped head towards
water until chicks swam across; young can swim at early age

(Thomas 1969; Tratt & Tratt 1988). In Southland, parent guard-
ing young less than ¢. 6 months old seldom feeds while young
feed; off-duty parent feeds elsewhere (M.L. Barlow); at Manawatu,
young feed close to parents for up to 14 days, after which adults
fecd up to 200 m apart with chicks between them (Moftat 1981);
as young develop or if they scatter, parents split brood (Favaloro
1944; Thomas 1969). Family often moves from nesting or brooding
arca when young c. 2 weceks old, then move again when ¢. 5-6
weeks old; move probably influenced by many factors, e.g. dis-
turbances, land-use, amount of protective cover, food supply,
flooding, or drying of wet areas (Barlowetal. 1972); broods known
to cross roads, ditches, gravel pits, heavily stocked paddocks,
watercourses, even a river (Barlow et al. 1972). In Tas., broods
generally mobile within radius of ¢. 1 km until fully fledged
(Thomas 1969), e.g. family moved ¢. 400 m from nest in 2 weeks
(Fletcher 1933). In NZ, single chick travelled c. 800 m from nest
within 3 days of hatching (Barlow et al. 1972). Exceptional Tas.
record of banded runner moving 9.6 km in 2 days, but there is
doubt regarding location of banding and recovery (Liddy 1969).
Anti-predator responses of young Lie flat and still on ground
with head down, eyes open, white breast concealed, and presenting
camouflaged dorsum. Reaction usually stimulated by Alarm Calls
of parents, and young emerge when adults cease Alarm-calling
and give Re-grouping or All-clear Call; as young develop, react
without adult Alarm Calls (e.g. Favaloro 1944; Thomas 1969;
Barlow et al. 1972; Moftat 1981; M.L. Barlow); chicks 1-2 days
old may not respond to predator or Alarm Call or may respond by
lying still but soon start to move again; when 4+ weeks old, run for
cover and crouch there; close to fledging, some continue to run
and hide, or run for considerable distances (50+ m) before
crouching. Young in shallow water seen tosubmerge, leaving only
bills above water (Quinn 1962). Parental anti-predator behav-
iour Breeding adultsaggressive to intruders, specially when with
young; attack many other species, e.g. Silver Gulls Larus
novachollandiae, Swamp Harriers, Brown Falcons, Australian
Kestrel F. cenchroides, Pallid Cuckoos Cuculus pallidus, Forest
Ravens Corvus tasmanicus, and Australian Magpies Gymnorhina
tibicen, as well as people and dogs (Thomas 1969). As distraction
displays, occasionally feign injury (Thomas 1969); uncommonly
bird may approach to within ¢. 1 m of intruder and stand upright
with wings fully extended and tips touching ground; at maximum
intensity, bobs body up and down with tail fanned, and quivers
wings while making rattling sound in throat (Fig. 5) (Thomas
1969); Sharland (1943a) described birds using similar attitude to
defend eggs or young. One adult with young alighted c. 10 m from
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Figure 5 Distraction Display

observer, spread wings, chattered, and performed jumps that
carried it a few centimetres off gmund (Bourke 1953). Before
laying, pairs loud and aggressive, and chase potential predators of
eggs from nesting arca (Frith 1969). During incubation, sitting
bird remains silent and unobtrusive (Frith 1969); when danger at
distance, sitting bird usually slips quietly from nest and moves
furtively tocover where remainssilentlyconcealed. When surprised
on nest, normally runs or flies a short distance away, often giving
Alarm Call either on ground or flying over nest-territory; if off-















plumage retained in crown of individuals that hatched late but it
is not clear whether these hirds had completed moult or not.
MEASUREMENTS (1) Subspecies novaehollandiae: Vic.,
coastal NSW and se. SA, adult, skins; SPUR = maximum length
of carpal spur as measured from the side of the base closest to
carpal joint (HLW, MV, SAM, WAM). (2) Nominate miles:
Kimberley, WA Top End, NT, and C. York Pen., Qld, adult, skins
(HLW, MV, SAM, WAM). (3) Adult intermediates: L. Eyre
catchment area, mostly ne. SA (SAM); for further information
on this sample, see Geographical Variation. Barlow et al. (1972)
present measurements of spur from Southland, NZ; their data also
indicate that length of spur is of little use in sexing.

MALES FEMALES
WING (1) 252.6 (5.91; 244-268; 19)  247.6 (5.80; 238-258; 13) -
(2) 227.2(4.93;216-237; 14) 223.2 (6.19; 213-233; 15) ns
(3) 242.9 (7.94: 231-260; 12)  235.8(6.45;223-248;15) **
8THP (1) 178.3(5.29; 171-189; 17)  174.9 (5.16; 170-185; 12) ns
(2) 164.0(7.23; 157-178; 7) 158.7 (4.77: 152-167; 7)  ns
SPUR (1) 149 (1.41512.1-16.9: 19)  13.6(2.36; 10.3-18.9; 12) ns
(2) 13.7(2.61;10.4-17.8;9) 11.3(2.41;7.0-14.3;8) ns
TAIL (1) 107.0(3.94; 101-114; 19)  104.0 (3.68; 96-110; 12)
(2) 95.4(2.27;93-100; 9) 92.5(2.12; 89-95; 8)
BILL (1) 336 (1,61;30.5-36.1; 18)  33.1(1.39;30.6-35.2; 13) ns
(2) 36.1(2.01;33.9-40.8: 13) 35.2 (1.89; 30.9-38.7; 12) ns
(3) 34.7(1.30:32.6-36.8; 12)  34.1(1.61: 31.0-37.5;19) ns
TARSUS (1) 78.3(3.09:72.0-83.3; 19) 74.7 (3.40; 09.1-81.0; 13) ==
(2) 79.2(3.26; 73.7-84.7, 14)  76.9 (3.43; 69.2-81.9; 15) ns
(3) 77.1(2.60;73.5-81.8; 13) 75.6(3.50; 09.6-80.3; 15) ns
TOEC (1) 38(1.2;36-40;9) 36.7 (1.02; 349-38.3;8) °
(2) 38.0(1.42:35.7-39.6;4)  36.8(0.77:35.6-37.9;5) ws

Subspecies novachollandiae, Vic.: (1) Adult, live; THL =
total head-length (Barter 1992); (2) First year, live; most captured
Feb.~June and thus likely to be in first-basic plumage (Barter
1992). Immatures and adults similar in size but spurs significantly
shorter in immatures. Difference is still more striking in some
immature skins, in which spur can be as short as 5.5 mm. Further
rescarch may show length of spur to be useful guide to ageing.

UNSEXEI
WING (1) 250.8 (6.82; 234-2064; 86)
(2) 251.1 (8.06; 232-265; 32)
SPUR (1) 16.2(2.41;11.5-21.4;23)
(2) 13.4(3.76; 8.5-19.8; 10)
BILL (1) 33.5(2.00; 30.0-37.0; 23)
(2) 34((113 33.4-37.2; 11)
TR (1) 73.1(1.72; 69.2-75.7; 36)
(2) /4 1 (1.54; 71.8-76.1; 7)
WEIGHTS (1) Subspecies miles: Kimberley, WA, to C. York

Pen., n. QId, adults; combined data from labels (SAM, WAM)
and Hall (1974). (2) Intermediates: L. Eyre catchment arca of ne.
SA, adults (Hall 1974; SAM). (3) Subspecies novachollandiae: se.
Aust. and NZ, adults; combined data from labels (SAM, MV),
Bailey & Sorensen (1962) and Barlow et al. (1972).

MALES FEMALES
(1) 264.2 (20.3; 230-300; 14) 252.8(23.3; 191-296; 15)  ns
(2) 313.3(37.1; 252-279; 10) 312.1(17.2;290-344: 11)  ns
(3) 370.2 (31.9;338-412; 11) 349.4 (31.6; 296-410;9)  ns
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Unsexed adult novaehollandiae from Vic., 387.0 (26.5; 333—
440; 96); significantly heavier than first-year birds (mostly
immatures) from Vic. weighing 372 (37.8; 317-465; 32) (Barter
1992). For information on rates of growth of chicks, see Breeding,

Thomas (1969) and Barlow et al. (1972).

STRUCTURE Wing, broad and rather long. Eleven primaries;
p8 and p9 longest, about equal; p10 0-5 shorter, p7 1-8, p6 8-21,
p3 21-39, p4 32-54, p3 42-65, p2 53-76, pl 66-86; pl I minute.
Slight emargination on outer webs of p6-p9 and on inner webs of
plOandsometimes p9. Eighteen secondaries, including 5-6 tertials.
Large spur on leading-edge of wing, just outside carpal joint; it is
slightly flattened in the same plane as wing and points forwards
when wing folded; sharp and slightly upcurved when fully grown;
blunt and knob-like in juveniles (Frith 1969). Spur grows slowly
(only 3-8 mm long in juveniles) and is generally shorter in
immatures than in adults; horny outer layer of spur shed period-
ically. Tail, square; 12 feathers. Bill, about length of head and
moderately slender; mostly straight but culmen and tomia gently
decurved at tip. Nostrils, slit-like, set in large nasal groove run-
ning along basal two-thirds of lower mandible. Both subspecies
have large yellow facial wattles, anchored on lores and orbital
ring; subspecies novachollandiae has: (1) a pair of triangular flaps of
skin from lores that drape across forchead and usually overlap
slightly; they extend back to rear edge of eye; (2) a longer
triangular flap of skin hanging from lores, dangling slightly less
than one hill-depth below mandibular rami; rear edge of this
lappet meets front lower edge of orbital ring. Legs, fairly long;
distal half of tibia, unfeathered. Tarsus, scutellate in front with
series of square scutes ¢. 3 mm wide; reticulate elsewhere with
scales smallest on outside edge of tarsus. Toes, short with short
straight claws; outer toe c. 81% length of middle, inner toe ¢. 74%,
near-vestigial hind toe ¢. 18%

RECOGNITION  Downy young most readily distinguished
from downy young of Banded Lapwing by: (1) strip of yellowish
skin on lores; (2) pale buff, rather than orange-butf, forehead; (3)
no dark markings helow eye; lower car-coverts of Banded Lap-
wing mottled dark brown and butf.

GEOGRAPHICAL VARIATION  Considerable; a tropical
and a temperate subspecies occur with broad zones of intermedi-
ates between. Subspecies novachollandiae occurs in s. half of e
Aust. and in NZ; see Plumages and Bare Parts. Nominate miles,
once considered separate species, occurs in tropical Aust. and s.
New Guinea and differs in many characters (see Figs Ga,c, 7a,c):
(1) facial lappets much larger; in adults, forehead lappet extends
hehind eye for about two eye-widths; pendent lappet from lores,
longer, dangling about two bill-depths below mandibulay rami;
rear edge of this lappet mecets bottom rear or rear of orbital ring;
lappets are smaller in younger miles but even in chicks there are
distinct lobes behind the eyes and below the lores; (2) in adults,

Figure 6a novachollandiae  Figure 6b intermediates  Figure 6¢ miles

Figurc 6
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Figure 7a novaehollandiae ~ Figure 7h intermediates  Figure 7¢ miles

Figure 7

black cap smaller than in novachollandiae, only extending to mid-
level of eye; also, seldom has a black stripe in centre of white
hindneck; dark cap similarly restricted in downy young and
juveniles of miles; (3) upperparts and upper wing-coverts of adults
and immatures, light grey-brown (c91-¢27), paler and greyer
than in novachollandiae; (4) underparts, wholly white at all ages,
lacking black marking at sides of breast; (5) pale diagonal bar of
upperwing (juveniles, immatures, adults), paler grey (c85-c86)
than in novachollandiae and contrasts more boldly; (6) carpal spur
lacks black tips; (7) culmen of adults often lacks dark tip invari-
ably present in novachollandiae; (8) feet and legs, dark pink (198B)
to pink-red (c12); scutes on front of tarsus have dark-grey (83)
centres, smaller and less striking than dark markings on legs of
novachollandiae; (9) smaller and lighter than novachollandiae, with
significantly shorter wing and tail; bill is significantly longer than
that of novaehollandiae; tarsus about same length as in
novaehollandiae but because it has a smaller hody and more ex-
posed skin on tibia, looks a longer-legged bird.

Nominate miles and novachollandiae interbreed in zone of
intermediates (Figs 6b, 7b). Distributional limits of subspecies not
fully understood; often assumed that there is a broad continuous
zone of intermediates (e.g. Haymanetal. 1986) but only two areas
adequately known and described: (1) breeding ranges of miles and
novachollandiae meet in Townsville, n. Qld, where intermediates
also occur; only miles occurs at Cairns (c. 280 km farther N) and
only novachollandiae occurs at Mackay (c. 330 km farther S) (van
Tets et al. 1967); (2) SAM holds large series of intermediates,
including breeding individuals, collected throughout large L.
Eyre catchment area under the direction of late S.A. Parker. One
record is of nominate miles, 13 of novachollandiae and 46 are in-
termediates. Interbreeding of subspecics obviously common in
this area, though it is not clear how much (if any) bias towards
collection of intermediates occurred. In both arcas, occurrence of
most characters of miles in intermediates is correlated, e.g. indi-
viduals with large facial lappets usually also have pale upperparts,
restricted black on crown, sides of breast and tips of spurs. In some
intermediates, dark areas on lateral breast are mostly light grey-
brown (c91), sometimes with black patches towards centre of
breast. In novachollandiae-like intermediates, characters of miles
most often expressed are slightly enlarged lappets, with lobe of
forehead lappet extending slightly behind eye. Most persistent
character of novachollandiae in miles-like hybrids is usually slightly
larger black cap, with black stripe running down hindneck.

It is not known if mcasurements are related to plumage
characters in intermediates. In only sample of intermediates
measured (Mcasurements for L. Eyre Catchment data), means for
wing, bill and weight were intermediate between miles and
novachollandiae. However variances for these samples were sur-
prisingly small, considering that intermediates measured showed
almost complete range of plumage variation between miles and

novachollandiae. More data needed to find if mensural variation
clinal rather than following subspecies limits.

Origin of NZ population unknown. Said to have been
derived from birds from n. part of range of novachollandiae, from se.
coast Qld and n. coast NSW (Brathwaite & van Tets 1975; Dann
1977), based on claim that novaehollandiae from this area differed
from novachollandiae elsewhere (Brathwaite & van Tets 1975),
though neither claim has been confirmed. Most, if not all, NZ
birds are typical novachollandiae with no intermediate characters
and with much black on hindneck and sides of breast (e.g. photos
in Barlow 1983; Moon 1988; NZRD; unpubl.: D.1. Rogers) and no
other claims of intermediates in NZ have been published. Meas-
urements from NZ and e. coast of Aust. would help clarify origins
of NZ population. Eggs in NZ are significantly smaller than in Tas.
and Vic. but similar in size to a small sample from NSW (Dann
1977); apparent difference between mainland Aust. and NZ birds
necds further investigation.

Measurements from NZ and e. coast of Aust. would help
clarify origins of NZ population.
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