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ABSTRACT

Fightv-three blocks of mangroves ware visited in Western Australia from Cambridge
Gulf to Shark Bay between 1973 and 1982, The vegetaton and substrate at cach site
are desaribed. Twenty-two species of bird were found to be confined to mangroves
or limited o them for at least part of their range i this State: Great-billed Heron
(Ardea siomatrana), Mangrove Heron (Bidorides striatusy, Grey Goshawk (Accipiter
novachollandiaey, Chestmut Rail (Ewdabeornes castaneoventys), Bar-shouldered Dove
(Geopelia humeralis), Littde Bronze Cuckoo (Cliyysococeyx minudillusy, Mangrove
Kinglisher (Faleyon chloris), Lemon-breasted Flycatcher (Macroeca flavigaster),
Mangrove Robin (Fopsaliria puloeridenta). Mangrove Golden Whistler (Pachycephala
melamoay, White-breasted Whistler (Pachycephala lanioides), Wood Fanwatl (Rhipidioa
dryasy, Mangrove Grey Fantal (Rlupidura phasiana), Broad-billed Flycatcher (Myiagra
rificollisy, Shinig Flvcatcher (Mylagra alecio), Mangrove Flveater (Gerygone levigaster),
Dusky Flyeater (Gerygone tenebrosa), Lavge-billed Flveater (Gerygone magnirostris),
Yellow White-eve (Zosterops lutea), Red-headed Honeveater (Myzomela evythrocephala),
White-breasted Woodswallow (Artamus levwcorhynchus), and Black Butcherbird
(Cracticus quoyi). For each species, data are given on distribution, status, ecology.
voice, [ood, breeding, colow of unfeathered parts, and forsome species notes on geographic
variation and taxonomy.

INTRODUCTION

The narrow discontinuous belt of mangrove habitats along the northern and north-
western coasts of Australia from Normanton, Queenstand, to Broome, Western Australia,
support the richest mangrove bird fauna in the world. As many as twenty species of
bird are confined or largely confined 1o the mangroves i this arca, and many other
species frequently visit mangroves to feed. nest or shelter. By comparison, in Borneo
Smythics (1968) lists two species, Pachycephala cinerea and Zosterops chloris as the only
birds common i mangroves; 1 Malaysia, Macnae (1968) menuons only two species
Parus major and Muscicapa rdigastra, that appear to be restricted to mangroves; and
only threespecies Mywagraruficollis, Eopsaltria pulveridentaand Myzomelaerythrocephala,
are confined to the vast tracts ol mangroves in New Guinea (Rand and Gilliard 1967).

Despite the richness of the mangrove avifauna in Western Australia hule was known
of the birds and of their habitat prior to this study. The most notable of previous workers
was }.P. Rogers who collected mangrove birds i King Sound and around Wyndham
between 1902 and 1910. His collections were reported on by Hall (1902), Hall and Rogers
{1908) and Mathews (1909).

This study 1s based on surveys carried out between 1973 and 1982, of eighty-three
different blocks of mangroves from Cambridge Gulf to Shark Bay (Figures 2, 4, 14, I8
and 233,

An estimate of size of each mangrove block, as well as details of vegetation and subsurate
colour taken at each site are given in the first part of this paper. Many sites were selected
because of their accessibility, and although most were visited only once or twice, some,
such as Walsh Pomt, were visited as many as six tmes. Within each block of mangroves
an effort was made to sample all habiat tvpes by transects from land to sea through
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the vegetation and by following creeks and tidal channels. Bird specimens were collected
opportunistically, but in many cases only after observing them feeding. Distribution
maps are given for each species and many sites on these are cross-referenced with the
vegetation descriptions in part one of this paper. Under food, for each species the number
of stomach contents examined, and in most cases the total number of prey items for
particular foods is listed. This was not possible with Lepidoptera because their soft
nature made 1t difficult to count them in some stomachs. An indication of prey size
is also given for most species. In order to assess the taxonomic status of some birds,
specimens were borrowed from other parts of Australia and New Guinea, from the
Queensland Museum, Australian Museum, Museum of Victoria, South Australian Museumn
and the National Wildlife Collection. Measurements of specimens were taken as follows:
length of bill from tip to base of skull; width of bill across the middle of the nares:
length of wing as a flattened chord; length of tail from base of central rectrix; and
length of tarsus from the heel to the last full scale on the front of the tarsus. Breeding
season is defined as the months in which eggs are laid. Unless otherwise stated all data
on food, breeding and colours of unfeathered parts is from Western Australian birds.

THE MANGROVES

Mangrove plant communities, termed mangal by Macnae (1968), are found around the
coasts of all mainland states of Australia. In both species richness and area mangals
are best developed in the tropics where in Australia over 27 species of mangrove belonging
to 14 families have been recorded Saenger et al. (1977). In the subtropics there are fewer
species and the communities are not as extensive. In temperate regions only one species
occurs in small pockets. In New Guinea mangrove vegetation is even richer than Australia,
with about 40 species, and forests reaching 30 m or more are common (Macnae 1968).

In Western Australia there is a reduction in the number of mangrove species and
in the structural complexity of the mangal from north to south (Semeniuk et al 1978).
The most diverse mangals occur along the north and north-west Kimberley coasts where
16 species have been recorded. In south-west Kimberley there are 12 species, in the Pilbara
8 species and in the Carnarvon region one species. Kimberley mangals are often closed
forests 10-14 m tall, whereas in the Pilbara they are not as tall and usually form low
closed forests 5-10 m tall. Further south in the Carnarvon region the trees become more
widely spaced and at best form low open forests and woodlands to 5 m.

In contrast with the mangal, tidal salt-marsh vegetation (sampbhires etc.) becomes more
complex in structure and contain more species from north to south. Eight salt-marsh
plant species have been recorded in the Kimberley, 14 in the Pilbara and 29 in the
south-west of Western Australia (Saenger et al. 1977).

The floristics and ecology of Western Australian mangroves have been described in
some detail by Semeniuk, Kenneally and Wilson (1978). They recognize four broad
biogeographic regions: tropical subhumid (north and north-west Kimberley), tropical
semiarid (Cambridge Gulf and south-west Kimberley), tropical arid (Pilbara), and
subtropical arid to humid (Carnarvon to Bunbury). I largely follow their regional
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classification, but differ m two respects. First, T treat Cambridge Gulf as a region of
its own, because of the richness of its mangal and mangrove birds. Second 1 restrict
their southernmost region to the Carnarvon area, because the mangals of Houtman
Abrolhos and Bunbuwry support no mangrove buds. Figure 1 shows the five regions
used in this paper namely: A north-cast Kimberley (Cambridge Gulf); B north-west
Kimberley; C south-west Kimberley; D Pilbara; and E Carnarvon-Shark Bay.
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Figure 1 Map of northern Western Australia, showing the five mangrove regions: A north-

east Kimberley (Cambridge Gulf); B north-west Kimberley; C south-west Kimberley;
D Pilbara; £ Carnarvon - Shark Bay.
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Many blocks of mangal along the north and north-west Kimberley coasts have marked
zonation, with the various mangrove species growing in distinct bands. The main factors
that contribute to this zonation are frequency of flooding by tidal waters, soil type, soil
salinity, drainage, plant interactions, and animal interactions (Semeniuk et al. 1978).
In the Kimberley (regions A, B and C) most mangals exhibit the following zonation
from sea to land; (1) Sonneratia alba or Avicennia marina or both, (2) Avicennia or
Avicennia and Bruguiera parviflora, (3) Rhizophora stylosa, (4) Ceriops tagal, and (5)
Avicennia marina (Semeniuk et al. 1978). In the Pilbara (region D) the mangals are
less clearly zoned, and in the Carnarvon region Avicennia is the sole mangrove.

Variations in the micro-habitats are apparent in all regions and affect the structure
of the mangal, so that even stunted communities can be found in the tropics. In the
Pilbara for example, some stands of mangal are more extensive and luxuriant than many
in south-west Kimberley.

Coastal hydrology is probably the single most important aspect affecting mangrove
ronation. Tidal range and rhythm exert a strong influence on water supply, aeration,
salinity and temperature of the soils. Along with tdes, wave action, currents, rainfall
and fresh water input from rivers, creeks and seepage, have a major effect on the vegetation.
For example sheltered areas in the wopics subjected to regular inundation and aeration
and having a good input of fresh water will support rich stands of mangroves. Unprotected
areas in more arid environments with little fresh water input and high salinity will
have more open, depauperate mangroves.

The five biogeographic regions are described together with the sites studied within
each of them.

A. NORTH-EAST KIMBERLEY (CAMBRIDGE GULF)

The broad expanse of water constituting Cambridge Gulf is located within a deep
embayment between sandstone ridges. These rocks outcrop predominantly on the western
side of the Gulf, but on the eastern side of the outer estuary the Ord has built up a
large deltaic plain with extensive mangal. The inner estuary contains the mouths of
the Forrest, King and Pentecost Rivers, all with large stands of mangroves. One interesting
aspect of the Gulf is the lack of Rhizophora forests in the inner estuary.

The tidal range 1s 8 m. There is a distinct wet season from December to March. Mean
annual rainfall 1s 680 mm at Wyndham.

Fifteen species of mangrove are recorded from this region: Acanthus ebracteatus (only
known from King River), Avicennia marina, Camptostemon schultzit, Lumnitzeraracemosa,
Excoecaria agallocha, Pemphis acidula, Xylocarpus australasicus, Aegiceras corniculatum,
Osborniaoctodonta, Aegialitisannulata, Brugwieraexaristata, Bruguieva parviflora, Ceriops
tagal, Rhizophora stylosa and Sonneratia alba.

Six sites were visited within the Gulf: three in the outer estuary (Black Cliff Point,
7 km NNE of Mount Connection and Still Bay) and three in the inner estuary (Parry
Creek, Wyndham and the mouth of the King River) (Figures 1 and 2).
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Figure 2 Map of region A, north-east Kimberley (Cambridge Gulf), showing the areas visited:
Al Black Chiff Poing A2 7 km NNE of Mt Connection; A3 Still Bay; A4 Parry Creek;
AB Wyndhamm; Ab King River.
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AL Black Cliff Point 15°02’S, 128°06’E; area of mangal 250-300 ha.

The mangal here has three distinct zones, seaward, central and landward. The seaward
zone (20-60 m wide) is an open woodland of thick-trunked Sonneratia (to 5 m) grading
into mixed woodlands (to 9 m) of Sonneratia, Avicennia, Aegiceras and scattered trees
of Xylocarpus. The central zone (up to 100 m wide) is a low closed Rhizophora forest
7-12m high; there is no understory and few seedlings. The landward edge of the Rhizophora
forest is sharp and contains many dead trees. The landward zone (30-60 m wide) is
mainly woodland and thickets (4-5 m high) of stunted Avicennia and Aegiceras with
pockets of Ceriops and scattered Excoecaria.

The substrate is dark grey mud, and the mangal is backed by mudflats and rocky
slopes.

Figure 3 Sonneratia-Avicennia woodland, seaward edge, Black Cliff Point (A1).

A2. 7 km NNE of Mount Connection 15°10°S, 128°17’E; area of mangal 100 sq. km.

This area contains numerous shelving mudbanks and tidal creeks. Vegetation along
the creeks ranges from 10 to 50 m wide and consists of low Aegialitis, Camptostemon
and scattered Avicennia, backed by thickets of Aegiceras (to 3 m) on creek banks. These
give way to a closed forest of Avicennia and Rhizophora (to 10 m). Scattered pure stands
of Bruguiera parviflora (to 10 m) occur on some creeks, and there are scattered trees
of Xylocarpus (to 7 m). The landward zone varies from open Avicennia woodland and
shrubland to thickets of Ceriops, Avicennia and Aegiceras.
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The substrate 1s dark grev mud. The mangal 1s backed by saline mudflats with some
low open samphire and more to landward grasslands of Sporobolus virginicus.

A3, Sall Bay 15°12'S, 128°07'E; area of mangal 50 ha.

Here the scaward zone is low branching Rhzzophora (to b my) and Avicennia woodland,
often with an understory of low Aegralitis, and further to landward an understory of
talley Aegiceras (1o 2 my). Scatered small pockets of Rhizophora forest occur in protected
arcas and along small creeks. The landward zone 1s mamnly open Advicennia, with sparse
samphire.

The substrate 1s dark grey mud, and the mangal is backed by bare saline mudflats.
A4, Panry Creek 15°25'S, 128°10°E; area of mangal 20 sq. km.

This is a small tdal creek running into Cambridge Gulf 14 ki north of Wyndham.
The banks are mainly vegetated with low thickets and shrubland of mixed Avicennia,
Ceriops, Aegiceras and scattered Excoecaria.

The substrate 1s grev mud. A narrow belt of samphire fringes the mangal, which
in turn 1s backed by bare saline mudflats.

A5. Wyndham 15°29'S, 128°07’E; area of mangal 180 ha.

The mangal consists mainly of open copses of Avicennia shrubland with low thickets
ol Ceriops and scattered small trees of Excoecaria, Taller Avicennia woodland with a
ground cover of Aegialitis occurs along some udal creeks. There is a thick belt of sarnphire
on the landward side of the mangal and along the headwaters of some udal creeks.

The substrate 15 dark grey mud, and the mangal is backed mainly by bare saline
mudflats.

A6. King River 15°36'S, 128°907E; area of mangal 30 sq. km.

The mouth of the King River contains many large shelving mudbanks. The river
edge has relauvely thin belts of mangal. The seaward zone is tall Avicennia {to 5 m)
over low Adegialitis. Scattered rees of Bruguwiera, Lumnitzera and Excoecaria also occur,
and thickets of Ceriops and open Avicennia shrubland are found on the landward edge.
Several large muddy islands are vegetated with Avicennia woodland with a dense ground
cover of Acanthus. The drier tops of these islands have some samphire and stunted
Melaleuca.

The substrate 1s dark grev mud. The mangal is backed by mudflats with scattered
patches of samphire, and in some areas along the river edge by Melaleuca.




B. NORTH-WEST KIMBERLEY

This region extends from Cape Londonderry to King Sound (Figures 1 and 4). Here
the most diverse and luxuriant blocks of mangal are found at the mouths of the larger
rivers e.g. the Drysdale, Lawley, Hunter, Roe, Prince Regent, Glenelg and Fitzroy. Most
of these tropical mangroves are backed by woodlands and saltflats, and in a few places
by semi-deciduous vine forests. There is a gap of about 160 km between Cape Dussejour
and Cape Londonderry where mangroves only occur in small isolated pockets mostly

of less than 10 ha. (Figures 1 and 4).

There is a distinct wet season from December to March when almost all the annual
rainfall is received and humidity is high. Mean annual rainfall at Drysdale River is
1189 mm, Lawley River 1583 mm, Prince Regent River 1400 mm and Derby 547 mm.

o

s
o

o
1286

C LONDONDERRY

DRYSDA(F RivER

LBROOME

Figure 4 Map of region B, north-west Kimberley, showing the areas visited: Bl Napier Broome
Bay; B2 Lawley River delta (Rail Creek); B3 Walsh Point, Port Warrender; B4 Crystal
Creek; B5 mouth of Hunter River; B6 Careening Bay; B7 St George Basin; B8 mouth
of Trent River; B9 Point Torment; B10 Derby; B11 Cygnet Bay; BI2 Kimberley islands
(Sir Graham Moore, Borda, Middle Osborn, South West Osborn, Carlia, Bigge, South
Maret, Boongaree, Coronation, Uwins, Augustus, Darcy, Byam Martin and Kingfisher).
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Fifteen species of mangrove are recorded from this region: Avicennia marina,
Camptostemon schultzii, Lumnitzera racemosa, Excoecaria agallocha, Pemphis acidula,
Xylocarpus australasicus, Aegiceras corniculatum, Osbornia octodonta, Aegialitis annulata,
Bruguiera exaristata, Bruguiera parviflora, Ceriops tagal, Rhizophora stylosa, Scyphiphora
hydrophylacea (only known from Cape Londonderry), and Sonneratia alba.

The twenty-six mangrove areas visited in this region are mapped (Figure 4) and described
below.

B1. Napier Broome Bay 14°08’S, 126°43’E; area of mangal 10 ha,

Here the mangal is at the mouth of a small creek flowing into Mission Bay. The
seaward zone consists of a thin belt of Sonneratia (to 7 m). The creekside vegetation
is mainly Rhizophora forest (to 5 m) and low Aegzalitis, and scattered trees of Bruguiera
exaristata and Avicennia. The landward zone is mainly Avicennia, thickets of Ceriops
(to 83 m), and open stands of Osbornia.

The substrate is mostly white sand with a few small areas of rock. The mangal is
backed by open eucalypt woodland, and tall Melaleuca along the creek.

B2. Lawley River Delta (Rail Creek) 14°41°S, 125°52’E; area of mangal 12 sq. km.

The mangal at Rail Creek on the western side of the Lawley River delta is not well
zoned but is richer floristically than other areas in Port Warrender, owing to the more

Figure 5 Aerial view of mangal, Rail Creek, Lawley River delta (B2).
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Creek (B2).

Landward edge of mangal, Rail

Figure 6
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varied physiography: extensive shelving mudbanks, numerous small creeks running into
the mangal, and sandy, muddy and rocky substrates. The dominant creek pioneer vegetation
is mixed low closed forest (5-10 m) of Avicennia, Sonneratia, Camptostemon, Xylocarpus,
Rhizophora, Bruguera exaristata, B. parviflora, Aegiceras,and low Aegialitis. The landward
areas are vegetated with dense stands of Ceriops and Excoecaria. Tall pure stands of
Bruguiera parviflora occur on the upper reaches of Rail Creek, and whipstick thickets
of Aegiceras often grow in the seaward zone among Rhizophora etc. Scattered shrubs
of Osbornia and Lumnitzera occur on the landward edge.

The substrate is mainly dark grey mud. The mangal is backed by savannah woodland
and in some areas by saline mudflats devoid of vegetation or with a few samphires.

B3. Walsh Point, Port Warrender 14°30°S, 125°50’E; area of mangal 180 ha.

Port Warrender has a high tidal range of 8.3 m and includes many broad shallow
bays which contain extensive stands of mangroves. The mangal worked here, just south
of Walsh Point, has distinct zonation (see Figure 7). It consists of a seaward zone of
Avicennia and Sonneratia (trees 7-8 m and canopy cover 70%), a middle zone of low

Figure 7 Walsh Point, Port Warrender (B3) showing zonation of mangrove species. A seaward
edge of Sonneratia-Avicennia, a central Rhizophora zone, then a mixed zone and to
landward clumps of Ceriops.
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closed forest of Rhizophora and Camptostemon (trees 7-10 m and canopy cover > 80%),
and a landward zone of Bruguiera exaristata, Ceriops and Avicennia. A few small areas
of Aegialitis and Aegiceras occur in the seaward zone as do odd trees of Xylocarpus.
More to landward are found scattered Osbornia and Excoecaria.

The substrate is grey mud, and the mangal is backed by a saline mudflat.
BA4. Crystal Creek 14°29°S, 125°48'F; area of mangal 50 ha.

The vegetation at the mouth of the creek is mainly a mixed low closed forest (5-
7 m) ot Sonneratia, Avicennia, Rhizophora, Camptosternon, Bruguiera exaristata and
Ceriops.

The substrate is grey mud and rock, and the mangal is backed by a rocky slope.
B5. Mouth of Hunter River 15°01'S, 125°25’F; area of mangal 7.5 sq.km.

The river tlows into the north-east corner of Prince Frederick Harbour. The pioneer
mangrove Sonneratia forms groves on mudbanks, often with an understory of Aegialitis.
In some areas a mixed community of Sonneratia, Camptostemon and Avicennia occur.
Behind this pioneer fringe is low closed forest of Rhizophora. The landward zone is
mainly Ceriops.

The substrate is dark grey mud. In many places semi-deciduous vine forests grow
between the mangal and high cliffs.

B6. Careening Bay, Port Nelson 15°06’S, 125°01'F; area of mangal 3 ha.

The small block of mangroves at the northern end of the bay consists principally
of Avicennia, Rhizophora and Ceriops, with wees of Camptostemon on the landward
side, and small shrubs of Aegialitis on the seaward side.

The substrate is greyish-white sand, and the mangal is backed by open woodland.
B7. Saint George Basin 15°17'S, 125°06’E; area of mangal 142 sq. km.

There is a large mangrove-lined inlet on each side of the Prince Regent River mouth.
The northern inlet contains about 70 sq. km. of mangal and the southern about 72
sq. km. Each inlet is broken into a number of channels or creeks which are further
divided into side channels. These mangals constitute two of the largest blocks in Western
Australia. The seaward zone is a low closed forest of Sonneratia, Camptostemon and
Auvicennia, behind which Rhizophora forms either a distinct band or large patches of
low closed forest. The landward zone consists commonly of mixed thickets of Ceriops,
Avicennia and Excoecaria. Aegiceras occurs along some of the tidal creeks, and tall (7-
10 m) pure stands of Bruguiera parviflora grow in some landward areas near Mt Trafalgar.

The substrate is mainly grey mud, and the mangal is backed by open savannah woodland
or bare saline mudflats.
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Figure 8 Mangal backed by vine forest, Saint George Basin.

Figure 9 Mangal backed by open eucalypt woodland on tidal creek, Saint George Basin.
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Figure 10  Bruguiera forest, landward edge, Saint George Basin (B7).
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Figure 11 Tidal saltflats, Walcott Inlet.

B8. Mouth of Trent River 16°34’S, 123°07’E; area of mangal 480 ha.

The river flows into a large inlet near Port Usborne at the northern entrance to King
Sound. The mangroves along the Trent are dissected with many channels and deep
shelving mudbanks. The seaward zone consists of low closed forestof Rhizophora, Avicennia,
Camptostemon, Bruguiera parviflora and B. exaristata, with an understory of Aegiceras
and some Aegialitis growing in deep mud along creeks. The Rhizophora and Bruguiera
parviflora often form pure stands, the latter 10-12 m high. A few scattered Xylocarpus
also occur in this zone. The central zone is mainly forest and woodland of Avicennia,
Camptostemon and tall Bruguiera with a dense understory of Aegiceras (to 6 m). The
landward zone is mostly thickets of Ceriops and taller stands of Excoecaria (8-10 m),
and a few trees of Lumnitzera.

The substrate is dark grey mud. The mangal is backed by bare saline mudflats, which
are fringed by samphire, Sporobolus and Melaleuca.

B9. Point Torment 17°02'S, 123°35’E; area of mangal 60 sq. km.

The mangroves studied at Point Torment were on the north-eastern (Stokes Bay) side
of the peninsula. Here they form a wide belt with fairly good zonation, parallel to the
coast and dissected by many small creeks. The main creeks have the most complex marginal
vegetation towards the seaward side. To landward the major creeks become shallower,

21




tributaries more numerous, and their marginal vegetation less diverse. The sources of
the creeks could be discerned on the mudflats as mere gutters. The seaward zone is
low closed forest of Rhizophora, Camptostemon (along creeks), Bruguiera exaristata,
Avicennia and Aegiceras. The central zone is mainly Avicennia and Bruguiera with some
Ceriops, Camptostemon and R hizophora. The landward zone is mostly scattered Avicennia,
Excoecaria and Osbornia, and open to dense thickets of Ceriops.

The substrate is dark grey mud. The mangal is backed by samphire flats with Sporobolus
virginicus, further to landward there is a thin belt of Melaleuca acacioides.

B10. Derby 17°18’S, 123°37’E; area of mangal 40 sq. km.

Derby has a high tidal range of 11 m. Here the mangroves grow on a long, gently
sloping mudbank, which has allowed the trees to form good zonal belts. There is a
thin seaward belt of Avicennia followed by a belt of Camptostemon, Aegialitis, Aegiceras
and Rhizophora, frequently mixed but in some areas Rhizophora forms pure stands,
and a landward zone of mainly Ceriops and Avicennia.

The substrate is grey mud, and the mangal is backed by saline mudflats.

Figure 12 Aerial view of mangal and saltflats, mouth of Fitzroy River.

BI1L Cygnet Bay 16°34'S, 123°00°E; area of mangal 240 ha.

On the north-east Dampier Land coast mangroves are found on tidal mudflats in
sheltered bays and estuaries. At Cygnet Bay there is a pioneer zone of Sonneratia (one
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or two trees deep and up to 10 m high). It is backed by low to tall forest of Rhizophora
(to 14 m with a canopy cover of 60-100%) and mixed Rhizophora and Avicennia (1o
15 m) forest (with a canopy cover of 40-80%. The landward zone consists of thickets
of Ceriops (to 4 m, with a canopy cover of 80-100%) and scattered trees and shrubs of
Avicennia and Osbornaa.

The substrate is grey mud and rock, and the mangal is backed by open eucalypt woodland.

BI2. Kimberley islands

There are small blocks of mangroves on many islands in the Bonaparte and Buccaneer
Archipelagoes; most of them are limited to narrow strips in sheltered areas. Mangrove
areas were studied on fifteen islands (see Figure 4). The richest are on Carlia, South-
west Osborn, Boongaree, Coronation, and Darcy Islands. The more extensive stands have
a seaward zone of Sonneratia, a central zone of low closed forest of Rhizophora, Avicennia,
Bruguieraexaristata, Aegicerasandlow Aegialitis, and a landward zone of Ceriops, Avicennia
and scattered Lumnaitzera.

C. SOUTH-WEST KIMBERLEY

This region extends from Cape Leveque, near the northern tip of Dampier Land,
south to Whistle Creek, at the northern end of the Eighty Mile Beach (Figures 1 and
14). Here the most extensive mangrove communities are found at the mouths of creeks,
in lagoons behind barrier dunes and in sheltered bays. There are no large watercourses.
The climate is drier than region B, with a distinct wet season from December to March
during which almost all the annual rainfall is received. Mean annual rainfall for Cape
Leveque is 718 mm and Broome 541 mm.

Full zonation of mangrove species is still well developed within this region, but four
species are absent: Bruguiera parviflora, Acanthus ebracteatus, Xylocarpus australasicus
and Scyphiphora hydrophylacea. One of the features of this region is the scarcity of
tall Rhizophora forest and of stands of Sonneratia, the latter only occurring at Packer
Island in the north of the region and at Cape Bossut in the south. Saltmarshes and
mudflats which support the samphire Halosarcia halocnemoides, are fairly extensive behind
many of the coastal dunes; they are often fringed by a paperbark Melaleuca acacioides.

Twelve species of mangrove are recorded from this region namely: Avicennia marina,
Camptostemon schultzii, Lumnitzera racemosa, Excoecaria agallocha, Pemphis acidula,
Aegiceras corniculatum, Osbornia octodonta, Aegialitis annulata, Bruguiera exaristata,
Ceriops tagal, Rhizophora stylosa and Sonneratia alba.

Nine blocks of mangal were visited (Figure 14).

Cl. Packer Island 16°35'S, 122°47’E; area of mangal 300 ha.

The mangroves here grow at the mouth of Tilbata Creek on the south end of Packer
Island. The seaward zone consists of Sonneratia (to 10 m but only one tree wide), giving
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Figwe 14 Map of region C, south-west Kimberley, showing the areas visited: Gl Packer Island;

Bay; C7 Cape Bossut; G8 Rocky Creek; €9 Whistle Creek.

way (o Avicennia with a ground cover of Aegialitis, or in some areas to Camptostemon
and Aegiceras. Thereis a broad central zone of low closed forest of Avicennia and Rhizophora
{pure ormixed stands), followed by tall (14-16 m) woodland of Camptostermon and Avicennia
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with an understory of Aegiceras growing on deep mud. The landward zone comprises
Ceriops, Camptostemon, Bruguiera, Osbornia, with some Lumnitzera in sheltered areas.

The substrate is mainly whitish sand and grey mud. The mangal is backed by bare
mudflats, which are fringed to landward by low sampbhire.

C2. 3 km S of Cape Bertholet 17°16’S, 122°10’E; area of mangal 130 ha.

This mangal grows in a large lagoon behind a barrier dune. There is a small island
at the mouth of the lagoon with a narrow tidal creek each end. The seaward fringe
is Avicennia woodland, succeeded by tall mixed woodland of Bruguiera (many dead
trees) and Avicennia. Camptostemon (to 12 m) with an understory of Aegiceras (to 5
m) and scattered Aegialitis fringe tidal creeks. The landward zone is mainly thickets
of Ceriops (to 3.5 m) and/or Avicennia, with scattered trees and shrubs of Osbornia,
Excoecaria and Lumnatzera.

The substrate is white sand. The mangal is backed by mudflats fringed by belts of
samphire, which in turn are fringed by thickets of Melaleuca acacioides.

Figure 15  Mangal behind barrier dune near Cape Bertholet (C2).

(3. Willie Creek 17°46°S, 122°13E; area of mangal 800 ha.

This is a wide tidal creek, rocky on the northern side and at the mouth and muddy
on the southern side. The seaward belt of mangal is low closed forest of Avicennia
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(3-1 ), Brugwera, and Rhizophora (5-8 m) and scattered Aegiceras (1o H m). lall
Campltosternon (9-11 m) grows along some crecks: this species and thickets of Ceriops
(to 3.5 m) are dominant in the landward zone, which mcludes tees and shrubs of Osbornia
and Excoecaria.

The substrate 1s mostly white sand and grev mud. The mangal is backed by bare
mudfiats, which have an outer fringe of samphire and Melalewca acaciowdes.

CA. Broome 17°59’S, 122°23'E; area of mangal 640 ha.

Broome has a udal range of 10 m. The main area studied was at Crab Creek, which
empties into Rochuck Bay. The seaward zone of mangal consists of low open to closed
Avicennia, Aegiceras, Camptostemon and Rhzophora with some Aegialitis understory.
Avicennia is the most common species forming dense stands in the landward zone, with
scattered wrees and shrubs of Excoecaria on the outer fringe.

The substrate 1s grey mud and sand. The mangal 1s backed by bare mudflats and
samphire flats with an outer belt of open Melalewca acaciondes.

(5. Thangoo 18°16°S, I22°10°E; area of mangal 200 ha.

This mangal grows in a large namow-mouthed inlet which cuts back behind coastal
barrier dunes. The scaward zone 1s open o closed Advicennia woodland (up o 5 m)
with scattered large stout tees. This is succeeded by mixed woodland (to 5 m) of Avicennia,
Brugwiera, Osbornia and Carmiptosternon, the latter favouring the banks of tidal creeks.
Fhe Landward zone 1s maindy closed thickets of Ceriops (2-1 m) and areas of open large
dome shrubs of Excoecaria (3-4 m).

The substrate is light grey mud. The mangal is backed by samphire flats with an
outer landward belt of bulfel grass and thickets of Melalewca acacioides.

(6. Lagrange Bay 18°37'S, 121°46’E; area of mangal 15 ha.

A small stand of Camptosiemon wees and shrubs (1o 5 m) fringes a tdal creck. The
substrate 1s light grey sand and mud, and the mangal is backed by mudilats and samphire
tlats.

C7. Cape Bossut 18°42'S, 121°37°E; area of mangal 140 ha.

This mangal fringes a small creek running out of a samphire flag its mouth is protected
by a rocky headland and coustal dunes. The scaward zone comprises a few scattered
Sonnevatia with Camptostemon, Avicennia and Aegialitis. The cenwral zone is low closed
forest of Rhizophora and in some areas mixed woodland of Avicennia, Bruguiera and
Rhizophora. The landward zone contains stands of Camptostemon (1o 5 m), low open
Avicennia and thickets of Ceriops (1o 3 m). A stunted line of Avicennia follows the
main tdal creek back on o the mudtiat There 1s a small stand of about one hectare
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of pure whipstick Ceriops (1.5-2 m) growing nearly 1 km away from the main mangal
on a bare mudflat.

The substrate is white sand and grey mud, and the mangroves are backed by a dune
with Spinifex longifolius and mudflats and samphire flats.

Figure 17 Low Ceriops, landward edge, Cape Bossut (C7).

(8. Rocky Creek 18°49'S, 121°39’E; area of mangal 240 ha.

This is a small J-shaped creek running back behind coastal dunes on Frazier Downs.
The seaward mangal is tall open Avicennia woodland, mixed in some places with
Camptostemon. The central zone is low, open to closed, Rhizophora forest, forming
pure stands or mixed with Avicennia and/or Camptostemon. The landward zone is mainly
thickets of Ceriops and scattered Bruguiera, and a line of stunted Avicennia follows
the creek to its end.

The substrate is whitish-grey sand and grey mud. The mangal is flanked by dunes
with Acacia and Spinifex longifolius and backed by mudflats and samphire flats.

(9. Whistle Creek 18°57’S, 121°35’E; area of mangal 50 ha.

Whistle Creek is a large-mouthed tidal creek running behind coastal dunes at the
northern end of the Eighty Mile Beach. The seaward mangal is low Avicennia, backed
by small areas of Rhizophora, and some Camptostemon along small creeks. The landward
zone is mainly dense low thickets of Ceriops.

The substrate is grey mud and sand, and the mangal is backed by samphire flats
which in turn are fringed by Melaleuca acacioides.
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D. PILBARA

This region extends along the Pilbara coast from Cape Keraudren, at the southern
end of the Eighty Mile Beach, to Yardie Creek on the western side of the North West
Cape peninsula (Figures 1 and 18). The Eighty Mile Beach is almost devoid of mangroves
due 1o the lack of crecks and reef sheltered bays. The exceptions are on Mandora Station
where two small ddal creeks contain mangal (see below). There is also an inland stand
of Avicennia along a creek running into a saltlake 40 km from the coast at 19°45'S,
121°20°E. (Beard 1967). Along the Pilbara coast the biggest and most luxuriant blocks
of mangal are found at the mouths of the larger creeks and rivers and in sheltered
bays.

The climate of this region is arid. Mean annual rainfall at Port Hedland is 307 mm,
Roebourne 321 mm, Dampier 361 mm, Onslow 267 mm, and Exmouth 325 mm. Most
of it falls from January to April.

Compared with region C, there is more Rhizophora forest, no doubt due to the large
number of creeks and rivers bringing down fresh water and depositing silt at their mouths.
Four species of mangrove in region Care absent here: Camptostemon schuldtzii, Lumnitzera
racemosa, Pemphis acidula and Sonneratia alba. Eight species of mangrove are recorded
from the present region: Avicennia marina, Excoecaria agallocha, Aegiceras corniculatum,
Osbornia octodonta, Aegialitis annulata, Bruguiera exaristata, Ceriops tagal and
Rhizophora stylosa.

Twenty-nine blocks of mangal were visited (Figure 18).
D1 Mandora

Two udal creeks were studied here, one 13 km NNE of Mandora (19°39°S, 120°56'F.;
area of mangal 50 ha.), and Mandora Creek (6 km N of Mandora; area of mangal 50
ha.). These are the only areas of mangal along the Eighty Mile Beach. Both creeks
cut the coastal dunes and run back behind them parallel to the coast. The northern
creek has a seaward zone of low thickets of pure Avicennia becoming open shrubland
on the landward side. The landward zone contains many dead trees, and is being covered
by dunes. The substrate is white sand, and the mangal is backed by dunes and samphire
flats.

At Mandora Creek the mangal is mainly low thickets of whipstick Avicennia, with
some small areas of taller Avicennia woodland (4-6 m), most trees with the mistletoe
Amyema. Two shrubs of Ceriops were found about 1 km from the creek mouth on
the east bank. The substrate is grevish white sand and sandy mud. The mangal is backed
by samphire, some of which extends into the landward Avicennia.

D2. Cape Keraudren 19°58’S, 119°46’E; area of mangal 330 ha.

The mangroves here grow along a large creek that cuts the coast and runs behind
rocky and sandy headlands. The creek divides into smaller channels and ends on a bare
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Map of region D, the Pilbara, showing the areas visited: D1 Mandora; D2 Cape Keraudren; D3 Mt Blaze; D4 Pardoo
Creek; D5 mouth of De Grey River; D6 Leslie Salt; D7 Port Hedland; D8 mouth of Turner River; DY Cowrie Creek;
10 km SSW of Cape Thouin; D10 Balla Balla Harbour; D11 Butcher Inlet, Cossack; D12 2 km SW of Point Samson:
D13 Popes Nose Creck; D14 Nickol Bay; D15 Withnell Bay; D16 King Bayy D17 Dampier Sal, DI8 mouth of Devil
Creek; D19 mouth of Fortescue River; D20 mouth of Cane River; D21 mouth of Ashburton River; D22 Giralia Bay;
D23 Gales Bay; D24 Bay of Rest; D25 near Learmonth; D26 Mangrove Bay; D27 Low Point; D28 Yardie Creek; D29
Pilbara islands (Dampier Archipelago, Montebello Islands; Lowendal Islands and Barrow Island).



mudflat. Low closed forest of Rhizophora, often with low Aegialitis understory, grows
on the more seaward zone, and along the main creeks Avicennia and scattered trees
of Osbornia and Bruguiera and shrubs of Aegiceras grow in the more landward areas,
and thickets of Ceriops and Rhizophora abut the samphire flats and mudflats.

The substrate is grey mud and rock.

e

A .

Figwe 19  Low Rhizophora and Avicennia on tidal creek, Cape Keraudren (D2).
D3. Mt Blaze 20°01’S, 119°41’E; area of mangal 100 ha.

The mangal here just south of Mt Blaze follows two small creeks into a sheltered
bay. It is mainly Avicennia woodland (to 3 m) with many dead trees. The substrate
is grey mud and rock, and the mangal is backed by bare mudflats and dunes with Acacia.

D4. Pardoo Creek 20°04’S, 119°34’E; area of mangal 100 ha.

Pardoo Creek (4 km NW of Pardoo HS) is a deep tidal creek running back through
a bare mudflat. Large dome-shaped Avicennia (to 4 m) are the dominant mangrove in
both the landward and seaward zones. Scattered trees of Rhizophora (2-3 m) grow along
tidal tributaries, and thickets of Ceriops (1-2 m) and scattered trees of Excoecaria occur
on the landward fringe.

The substrate is grey mud, and the mangal is backed by mudflats, samphire flats
and dunes.
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D5. Mouth of De Grey River 19°59'S, 119°09E; area of mangal 14 sq. km.

The mangal here is almost exclusively low Avicennia (to 3 m). It is broken by areas
of bare mud and in some places by low dunes with Sporobolus and samphire. Some
drainage channels have taller Avicennia shrubland. A few stunted Rhizophora occur
near the river mouth. Many of the smaller creeks and channels with sandy soil support
scattered trees of Excoecaria (3-4 m).

The substrate is mainly grey mud and sand, and the mangal is backed by mudflats
and by dunes with Triodia and Crotalaria.

D6. Leslie Salt 20°15’S, 118°52E; area of mangal 160 ha.

The mangroves fringe a tidal creek running back 5 km on to coastal flats. Avicennia
is dominant in both the landward and seaward zones. Small areas of Rhizophora occur
along tributary creeks.

The substrate is grey mud, and the mangal is backed by mudflats with scattered samphire.
D7. Port Hedland 20°20°S, 118°37’E; area of mangal 20 ha.

Port Hedland has a tidal range of 8 m. A small area of pure Avicennia shrubland
was visited near the town at Stingray Creek. It is backed by bare, grey, mudflats.

D8. Mouth of Turner River 20°21S, 118°29°E; area of mangal 230 ha.

i

Figure 20  Avicennia woodland, mouth of Turner River (DS).
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This mangal has a broad seaward zone of mature closed forest of thick-trunked, well
spaced Avicennia (1o 6 m). This 1s succeeded by low open Avicennia woodland (trees
and shrubs), grading into open Avicennia shrubland in the landward zone.

The substrate 1s grey mud, and the mangal is backed by samphire flats and by low
dunes with Spinifex longifolius.

DO. Cowrie Creek, 10 km SSW of Cape Thouin 20°24°S, 118°06’E; area of mangal 80 ha.

The mangroves here grow in a small inlet and along creeks running back behind
large coastal dunes. At the seaward edge of the creeks, on mudbanks and muddy islands,
are mature closed forests of Rhizophora and Avicennia with an understory of Aegialitis.
The smaller creeks are vegetated with Avicennia forest (thick-trunked trees to 5 m), backed
by open whipstick dvicennia (to 4 m). There are some low thickets of Ceriops on the
landward side.

The substrate is grey mud, and the mangal is backed by samphire flats, and dunes
with Acacia spp., Scaevola spinescens and Spinifex longifolius.

D10. Balla Balla Harbour 20°40'S, 117°45'E; area of mangal 50 ha.

This contains the mouth of Balla Balla River and has several large tidal creeks running
back on to coastal flats. There is a seaward zone of mature closed forest of Rhizophora
(dominant) and scattered, thick-trunked Avicennia (4-6 m); on muddy banks the understory
18 Aegualitis. There are several large areas of low open forest of Avicennia just landward
of the Rhizophora rone, and some small thickets of Aegiceras occur throughout. The
landward zone 1s mainly thickets of Ceriops and/or Avicennia.

The substrate 1s grey mud, and the mangal 1s backed by mudflats and samphire flats.
DIL Butcher Inlet, Cossack 20°41°S, 117°11’E; area of mangal 400 ha.

This consists of the mouth of the Harding River and numerous tidal creeks. It contains
the most luxuriant mangal in the Pilbara. The seaward zone is mainly a low closed
forest of Rhizophora in pure stands or mixed with trees and shrubs of Avicennia and
(on mudbanks) low Aegialitis. The larger mudbanks have pure stands of Bruguiera (4-
6 m). The landward zone is mainly thickets of Ceriops, low shrubs of Osbornia and
Aegiceras and trees and shrubs of Avicennia.

The substrate is mainly grey mud, and the mangal is backed by dunes with spinifex,
rocky headlands and open samphire flats.

DI2. 2 km SW of Point Samson 20°39’S, 117°10°E; area of mangal 130 ha.

Point Samson has a tidal range of 6 m. The mangroves studied here are in a large
V-shaped embayment that opens into Port Walcott and is protected on each side by
rocky headlands. The seaward zone is mainly mature, low closed forest of Rhizophora
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(to 1 my and m some arcas mised RhAcophora and Avicennia tovest with low Aegialitis
on mudbanks. This 1s succeeded by open woodland and {orest of mature dvicennia with
many large-trunked tees. More o landward are arcas of mixed woodland and thickets
ot Advicenrua and Ceriops, and the outer fandward zone is mainly thickets of Ceriops
and Aegiceras, the former species favouring the sandy areas.

The substrate 1s grey mud and whitsh grey sand. The mangal is backed by samphire
flats and rocky headlands.

DI3. Popes Nose Creek 20°38'S, 117°10°E; area of mangal 220 ha.

This 1s a large udal creek flowing into the north end of Port Walcott at Point Samson.
There 1s a seaward zone of mature low closed forest of Rhizophora (1o 4 m), mixed
n some areas with Avicennia (4-5 m) and replaced in others by small pockets of Avicennia
woodland. The Tandward zone is mainly thickets of Avicennia, Ceriops and Aegiceras.

The substrate is dull grey mud and greyish sand. The mangal is backed by low dunes
with Acacia.

DI4. Nickol Bay 20°40°S, 116°50°E; area of mangal 720 ha.

The mangroves along a small udal aeek 5 km south of Hearson Cove are almost
exclusively stunted Avicennia with wide mudflats and samphire {lats on the landward
side. The substrate 1s grey mud.

DI15. Withnell Bay 20°35'S, 116°47'E; area of mangal 20 ha.

The mangroves here grow in a narrow fringe around the Bav. It is mostly dvicennia
and Ceriops. The substrate 1s grey mud, shell or muddy sand.

DI6. King Bay 20°38'S, 116°45’E; area of mangal 30 ha.

The seaward zone is low forest of Rhizophora and Avicennia in pure or mixed stands,
succeeded by tall Bruguiera torest (3-5 m) with an understory of Bruguiera saplings.
Thickets of Ceriops and Avicennia dominate the landward zone.

The substrate is greyish-white sand, mud, shell grit, or muddy sand. The mangal
1s backed by low Acacia.

D17. Dampier Salt 20°43’S, 116°37'E; area of mangal 540 ha.

Dampier has a udal range of 4.3 m. The mangroves studied here were opposite West
Intercourse Island. They consist of a seaward dvicennia {ringe, followed by a zone of
Rhizophora forest (to 8 m, with saplings to L5 m) and scattered trees or small stands
of Avicennia (to about 5 m). Mixed forests of Rhizophora/Bruguiera and Bruguiera
Avicennia occur in the sandy central zone. More 1o landward the Avicennia {forms low
forest grading into open scrub and often mixing with stunted thickets of Ceriops. There
are also scattered trees and shrubs of Aegiceras in the landward zone.

The substrate 1s grey sand and mud, and the mangal is backed by salt ponds.
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DI8. Mouth of Devil Creek 20°50°S, 116°26’E; area of mangal 130 ha.

The mangal is mainly low closed forest of Rhizophora (to 4 m) growing on the muddy
creek banks. This is backed by domed Avicennia (to 3 m, with scattered taller trees
reaching 5 m), which grades on the landward side into low Avicennia thickets with
scattered Ceriops.

The substrate is reddish-brown mud and sand, and the mangal is flanked by dunes
with Acacia coriacea.

D19. Mouth of Fortescue River 21°00’S, 116°06’E; area of mangal 80 ha.

The mangal is predominantly Avicennia, mostly open shrubland but with some trees
up to 4 m along the river edge. There are a few scattered low trees of Rhizophora and
several small areas of immature Rhizophora (to 2 m).

The substrate is red mud, and the mangal is backed by open grassy flats.
D20. Yardie Landing, mouth of Cane River 21°33’S, 115°23’E; area of mangal 350 ha.

The most extensive mangal grows on the northern side of the river near its mouth.
It consists of mature Rhizophora forest (to 8 m) backed by tall mature Avicennia forest
and woodland. Further upstream on the northern bank the Rhizophora is lower (5-
6 m) and is often mixed with Avicennia. Some Ceriops and low Avicennia grow in

Figure 21 Rhizophora forest, mouth of Cane River (D20).
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the landward zone. Thickets of low closed Ceriops and Aegiceras grow on sandy islands
where the river divides into channels. On the southern sandy bank of the rviver there
are three mature Bruguwiera trees, and further upstream on the same side open Avicennia
woodland surrounds a small arca of Rhizophora forest.

The substrate is bright red mud and sand. The mangal 1s backed by open samphire
flats and by dunes with dcacia and Spanifex longifolius.

D21 Mouth of Ashburton River 21°42'S, 114°56’E; area of mangal 80 ha.

This area has a tidal range of 2.6 m. The mangal consists almost entrely of Awvicenna,
mainly as low open forest, thickets and open shrubland. There are several small arcas
of immature Rhizophora along some side channels. Sull smaller channels have low thickets
of Aegiceras and Ceriops.

The substrate is red mud, and the mangal is backed by bare mudflats and samphire
flats.

D22, Giralia Bay 22°28°S, 114°23’E; area of mangal 14 sq. km.

This mangal has a seaward zone of Avicennia woodland, mainly thick-nrunked wrees
to 4 m. This gives way 1o a zone of low cdosed forest (2 m) of immature Avicennia
and scattered immature Rhizophora. The landward zone consists of open Advicennia
woodland and stunted thickets.

The substrate 1s grevish-brown mud and white sand, and the mangal is backed by
samphire flats.

D23. Gales Bay 22°27'S, 14°04’E; area of mangal 9 sg. km.

This is a broad U-shaped bay just west of Giralia Bay at the base of Exmouth Gulf.
It has a seaward zone of low closed forest of matwe Rhizophora (15 m), succeeded
by a central zone of matuwre Avicennia forest and woodland and in some areas mixed
Rhizophora and Avicennia. To landward the cenwal zone grades into Avicennia thickets
and in some places low thickets of Ceriops. A few Brugwera grow on the sandy shore.

The substrate is grevish-brown mud and grey sand, and the mangal is backed by
samphire flats.

D24. Bay of Rest 22°19°S, 114°08’E; area of mangal 250 ha.

This bay has a seaward zone of low open Avicernna woodland or less frequently a
thin zone of low, open o closed Riuzophora (to

3 m), manly of immature trees mixed

with scattered thick-trunked Avicennia. The Rhizophora is not very extensive and the
canopy is fairly open. There is a broad landward zone of dvicennia woodland and shrubland.

The substrate 1s grev-brown mud, and the mangal is backed by Tow dunes and himestone
ridges.
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Figure 22  Rhizophora forest, Bay of Rest (D24).
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D25, Near Learmonth 22°H0S, H0T'E; area of mangal 35 ha.

This arca has a udal vange of 3 o0 The mangroves grow along two small arecks
that run back on o coastal mudtlats. The mangal consists of o thin seaward zone of
Avicenra woodland, backed by low Avicernna shrabland. This is the northernmost block
of mangroves on the western shore of Fxmouth Gult.

Phe substrate s grevish-hrown mud.

D26, Mangrove Bay 21'58'S, H357'E; area of mangal 55 ha.

Sav lies 1o the north of Low Pomt on the west side of the North West

Mangrove |
Cape Peninsulas Te contains o small bue fanly well developed mangrove svstem, The
mangal follows Tantabiddy Creek, a small indet running back behind coastal dunes and
disappearmg on samphire o Small channels connect the sea with several open-waier
lagoons. Tall 5-6 - m Avicernnia forest fringes the mam lagoons. In 1980, 17 Riuzophora
trees were growing around the main lagoon. Further back the vegetation was open Avieennia
woodland and thickets (1o 1 my) thinning out o low Advicennia shrubland and heath
(1-2.5 m). The Advcernmia then taled off across a samphive tHat and became smaller and
more stunted. There was a Large area of mostly (60%) dead Avicennia on the NW side
of the mangal, with only a few seedlings: further out all the wees were dead and there
were no seedhings. At the mouth of the creek were several patches of huge dome-shaped
Avicennia; one Bruguiera wree with several seedlings beneath 1t was found growing in
sandy so1l.

The substrate is greyish brown mud and sand, and the mangal is backed by samphire
flats. This 1s the southern Timit for Bruguiera (excluding those in Exmouth Gulf). In
the past Rhizophora was evidently much more plentiful (see discussion).

D27. Low Point 21°59'S, 113°56’E; area of mangal 30 ha.

The mangroves grow in a small bay protecied by a sandy point. There is a seaward
zone of low open Avicennia woodland grading back to low stunted Avicennia.

The substrate 1s greyish white sand and mud. and the mangal is backed by samphire
fTats.
D28, Yardie Creek 22°19°S, 113°49°E; area of mangal 0.5 ha.

The mouth of Yardie Creek contains a small area of Avicennia and several Rhizophora,
mainly low stunted trees and a few large dome-shaped shrubs. This is the southern
limit for Rhuzophora (excluding those in Exmouth Gull).

D29. Pilbara islands

Small blocks of mangal occur on many islands in the Dampier Archipelago including
Legendre, West Lewis, Enderby and West Intercourse, and on the Montebello and Lowendal
Istands, and Barrow Island. Most blocks are in sheltered bays, and the dominant species
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are Avicennia, Rhizophora, Bruguiera and Ceriops. On West Lewis Island there is a
seaward belt of Rhizophora, backed by Avicennia and Ceriops. On Hermite Island the
largest stand of mangroves is in a lagoon near the north end of the island. There 1s
a seaward zone of dense Bruguiera backed by a varying width of Avicennia (tall mature
trees) and scattered Ceriops. Small areas of Rhizophora also occur.

E. CARNARVON - SHARK BAY

This region extends down the mid-west coast from Miaboolia Beach (north of Carnarvon)
to Peron Peninsula (see Figures 1 and 23). There is a 350 km break in the mangroves
between Yardie Creek and Miaboolia Beach (the mid-western gap, see Figure 1) where
the coast is mainly rocky. There are however, two inland blocks of mangal between
these areas on Lake Macl.eod (see below). The climate is arid with Carnarvon receiving
a mean annual rainfall of 232 mm and Denham 227 mm. Only one species of mangrove
(Avicennia marina) occurs in this region, and most stands are backed by extensive samphire
flats. Throughout the region there is a lack of thick-trunked Avicennia trees and there
is a sharp decline south of Carnarvon in the ground fauna, especially of crabs and
mudskippers.

Twelve blocks of mangal were visited (Figure 23).
El Lake MacLeod

Lake Macleod is a large saltlake about 30-140 km N of Carnarvon. There are two
blocks of mangroves on the lake, one at North Cygnet Pond (23 km ENE of Gnaraloo
23°48’S, 113°45’E; area of mangal 7.5 ha.) and the other at South Cygnet Pond (18 km
SE of Gnaraloo 23°55'S, 113°40°E; area of mangal 15 ha.); both are about 20 km from
the sea. At North Cygnet Pond the mangroves grow around several circular lagoons.
The fringing vegetation is tall 3-4 m Avicennia woodland of dome-shaped trees with
fairly large trunks and tall pneumatophores and a dense understory of samphire. This
is backed successively by Awvicennia thickets along narrow creeks and open Avicennia
shrubland. In 1980 there were quite extensive areas of dead trees.

South Cygnet Pond is a series of lagoons (up to 3 ha) fed by upwelling. Here the
Avicennia ranges from 2 to 7 m high. The width of the mangal fringing the lagoons
varies from 0-12 m, and ranges from tall dome-shaped trees and whipstick thickets, to
low open shrubland with an understory of dense samphire.

The substrate in both areas is grey mud, and the mangal is backed by samphire flats
and bare mudflats.
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Figure 23 Map of Region £, Carnarvon-Shark Bay. showing the areas visited: E1 Lake Macl.eod;
9 Miaboolia Beach: E8 Ovster Creek; E4 Mangrove Point (6 km SSE of Carnarvon);
¥5 Bush Bav: E6 New Bav; E7 Greenough Point near Denham Hummock; E8 5 km
SSE of Denham Hummock; E9 7-8 kin NNW of Long Point; E10 Long Pomng Ell
Guichenault Poing E12 Lattde Lagoon.
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Figure 24  Auicennia thickets, Lake MacLeod (E1).

E2. Miaboolia Beach 24°48'S, 113°38’E; area of mangal 60 ha.

The mangroves fringe a small creek that has cut back behind coastal dunes. The
vegetation is mainly low, open to closed Avicennia shrubland (3 m at their highest),
in most places only a few trees wide.

E3. Oyster Creek 24°55’S, 113°40’E; area of mangal 15 ha.

This is a small inlet about 3 km SE of Carnarvon, where the tidal range is 1.5 m.
It runs back into saline coastal flats. The creekside vegetation is open Avicennia woodland
(trees 3-4 m high with small trunks), grading into thickets and low stunted shrubland.

The substrate is greyish sand and mud, and the mangal is backed by samphire flats
and bare mudflats.

E4. Mangrove Point (6 km SSE of Camarvon) 24°56’S, 113°41’E; area of mangal 600 ha.

A broad seaward belt of Avicennia woodland (trees 3-4 m with small trunks), is backed
by thickets and shrubland with many bare interspaces on the landward side. There is
an understory of samphire along some channels.

The substrate is grey mud and sand, and the mangal is backed by mudflats and samphire
flats.
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E5. Bush Bay 25°11°S, 113°50’E; area of mangal 300 ha.

Bush Bay has a seaward zone of tall whipstick Avicennia (3-bm) with a closed canopy;
landwards the trees become well-spaced and the ground is covered with deep leaf litter.
The landward zone is open stunted Avicennia.

The substrate is greyish-white grit and sand, and the mangal is backed by extensive
samphire flats.

E6. New Bay 25°13S, 113°51'E; area of mangal 100 ha.

A seaward zone of open low stunted Avicennia (mainly dome-shaped trees with thin
trunks), is backed by open shrubland. There are many bare interspaces throughout this
mangal.

The substrate is grey sand, and the mangal is backed by dense samphire.
E7. Greenough Point near Denham Hummock 25°15S, 113°51'E; area of mangal 340 ha.
Here there is a radical change in the structure of the mangroves. The Avicennia trees

do not form a solid continuous mass, but an open shrubland on a sandy substrate,
highest (2-3 m) on the seaward side, the remainder 1-2 m.

The mangal is backed by samphire flats.
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Figure 25  Avicennia shrubland, Greenough Point (E7).
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E8. 5 km SSE of Denham Hummock 25°18’S, 113°53’E; area of mangal 160 ha.

This mangal grows behind a small sandy point that forms a V-shaped bay. The vegetation
is similar to Greenough Point, being open Avicennia shrubland.

The substrate is greyish-white sand, and the mangal is backed by samphire flats.
E9. 7-8 km NNW of Long Point 25°24'S, 113°55E; area of mangal 50 ha.

The mangroves grow along a small inlet that is protected by a sandy point. The
vegetation 1s low Avicennia shrubland.

The substrate is grey sand, and the mangal is backed by bare mudflats.
E10. Long Point 25°28'S, 113°55’E; area of mangal 1 ha.

This mangal consists of a thin line of Avicennia trees (2-3 m), growing around the
edge of a circular tidal inlet with deep mud at the tip of the point. These trees are
backed by about 1 ha of low (25 cm) Avicennia growing as a ground cover. An isolated
line of Avicennia shrubs growing 100-200 m out to sea from the tip of Long Point
would be completely submerged by high tides.

The substrate is greyish-white sand and mud, and the mangal is backed by low bushes
of Nitraria and dense samphire. This is the last block of mangroves on the mainland
side of Shark Bay.
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nted Avicennia, Long Point (E10).

Figﬁie 26  Samphire and low stu
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E1L Guichenault Point, Herald Bight 25°38°S, H3°34'E; area of mangal 100 ha.

Guichenault Point is about 2.5 km long by 0.5 ki wide, Most of the pomnt is covered
in mangal, one of the Targest blocks south of Carnarvon. There is a seaward zone of
Avicennia woodland, most trees 3-1 m-high with small nunks. This 1s backed by open
shrubland, and a few stunted trees fringe the sandy bay to the west for about Tkm.

The substrate is greyvish-white sand, and the mangal is backed by dunes with Spaufex
longifolius.

EI2. Litde Lagoon 25°54'S, 113°32E; area of mangal 1 ha.

Little Lagoon has a narow neck of water connecting the lagoon with the sca. Part
of the inlet is fringed by tall (15 m) Avicennia wees with moderate-sized tunks and
4 continuous canopy. The rest of the mangal is only 3 1o 1 oees wide and grades sharply
to low shrubland.

The substrate is grevish-white sand, and the mangal is backed by dunes with Spoufex
longifolius.




THE BIRDS
Ardea sumatrana Raffles Great-billed Heron

Distribution

From south-east Asia to New Guinea and northern Australia (Payne 1979). In Western
Australia: the Kimberley from Cambridge Gulf around north and west coasts nearly
to Broome (Storr 1980 and Figure 27).
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Figure 27 Map of Kimberley, Western Australia, locating records of Ardea sumatrana: 1 W yndham
(A5); 2 Napier Broome Bay (Bl); 3 Parry Harbour; 4 Lawley River delta (B2); 5 mouth
of Mitchell River; 6 mouth of Hunter River (B5) and mouth of Roe River; 7 Saint
George Basin (B7); 8 Uwins Island (B12); 9 Gibson Creek; 10 Wotjulum; 11 Point
Torment (B9); 12 Derby (B10); 13 Barred Creek.

Status and Ecology

Moderately common in ones and twos in some of the larger estuaries, namely Lawley,
Mitchell, Hunter and Roe Rivers and St George Basin; elsewhere scarce. In Kimberley
confined to mangroves, especially tidal creeks overhung by tall dense Rhizophora, Bruguiera,
Avicennia, Aegiceras and Camptostemon. Shy, difficult to approach, and most often seen
at edge of tidal creeks and pools, searching for food.
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Volce

I attributed occasional loud roaring calls in west Kimberley mangroves to this species.

Food

A specimen collected by J.P. Rogers at Pome Torment had fish and reptiles s
stomach.

Breeding

A fresh empty nest was found by LC. Carnaby 2 m up in a mangrove near Wyndham
in May 1966. 1 saw two birds near a large, empty, suck nest 18 m up on a horizontal
branch of a Melaleuca at the edge of mangroves on Uwins Island on 7 July 1973, A
nest with one large voung was found by K. Coate, 3 m up on a horizontal branch
of a mangrove, on Gibson Creck, on 8 May 1986. Storr (1977, 1981b) gives the breeding
season for this species in the Northern Territory and Queensland as December and January.,
and August to May respectively. Rand and Gilliard (1965) menton that there are no
breeding records from New Guinea. There 1s however a clutch of 2 eggs in the Western
Australian Museum collected on the Strickland branch of the Fly River by Dr Wohlmann
on 28 January 1911, from a large suck nest 12 m up in a tree on the river bank. These
egegs are light greenmish-blue in colowr and measure 645 x 455 mm and 61.3 x 5.5 mm.
Another clutch of 2 was taken from the same nest earlier in the month.

Unfeathered Parts
An immature collected by J.P. Rogers at Point Torment on 23 March 1911 had iris
vellow, feet black, and bill black with vellow under the up.

Butorides striatus (1.innacus) Mangrove Heron or Green Heron

Distribution

Most tropical and subtropical coasts throughout the world. In Australia from north-
western Western Australia around northern and eastern coasts to Victoria. In Western
Australia all five mangrove regions from Cambridge Gulf o Shark Bay (see Figure 28).

Status and Ecology

Although fairly secretive, commonly seen throughout range in Western Australia, in
a wide variety of habitats in or near mangal, including adal creeks and estuaries, rocky,
sandy and muddy tidal flats, and inshore reefs. Occasionally visit salt ponds and {reshwater
streams. Sometimes seen well away from mangroves, e.g. Kimberley specimen collected
in Ficus thicket on near-coastal vidge. Mainly solitary but small parties of up to ten
occasionally roost fairly close together or gather at concentrations of food. Feed by day
and night, depending in most localites on the tide. When teeding, uses the stand-and-
wait technique: crouching low at the waters edge with head drawn into the shoulders
until prev comes within reach of thrust-out bill. Most food is captured from edge of
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Figure 28

i

Map of northern Western Australia, locating records of Butorides striatus: 1 Wyndham
(A5) and mouth of King River (A6); 2 7 km NNE of Mount Connection (A2), mouth
of Ord River and Parvy Creek (A4); 3 Sir Graham Moore Islands (B12): 4 Napier
Broome Bay (Bl); 5 Borda Island and Osborn Islands (B12); 6 Lawley River dela
(B2); 7 Walsh Point Port Warrender (B3), and Crystal Creek (B4); 8 South Maret and
Bigge Islands (B12); 9 Boongaree Island (B12); 10 mouth of Roe River: 11 Uwins Island
(B12); 12 Saint George Basin (B7); 13 North Heywood and Byam Marun Islands (B12);
14 South Wood Island (B12); 15 Wotjulum; 16 Kimbolton; 17 Point Torment (B9);
18 Derby (B10); 19 Cygner Bay (B1l); 20 Packer Island (Cl); 21 Cape Bertholet (C2);
22 Barred Creek; 23 Broome and Crab Creek (C4); 24 Cape Bossut (C7), Rocky Creek
(C8) and Whistle Creek (C9); 25 Mandora Creek (D1); 26 Cape Keraudren (D2) and
Pardoo Creek (D4); 27 mouth of De Grey River (D5); 28 Leslie Salt (D6); 29 Cowrie
Creek 10 km SSW of Cape Thouin (D9); 30 Balla Balla (D10); 81 Butcher Inlet Cossack
{(D11), Point Samson (D12) and Popes Nose Creek (D13); 32 Nickol Bay (D14), Withnell
Bay (D15), Dampier, Dampier Salt (D17) and Dolphin Island (D29); 83 mouth of Fortescue
River (D19); 34 Barrow Island; 35 mouth of Cane River (D20); 36 mouth of Ashburton
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River (D21 37 Gales Bay (D23), Bav of Rest (D21 and near Learmonth (1D25); 38
North West Cape: 539 Mangrove Bav (D26) and Yardie Creek (D28): 40 Take MacLeod
(F1y 1 Miaboolia Beach (E2y 12 Camarvon and Ovster Creek (E3): 43 Mangrove
Pomnt (K1), Bush Bay (E5), New Bay (E6). Greenough Point (E7) and 7-8 kin NNW
of Long Pormt (£9); 4 Guichenault Pomu (E 11y 145 Litde Lagoon (F12).

pools formed by advancing or retreating tide, or from exposed tidal flats. Sometimes
wade into water and stand motonless with neck extended or withdrawn; occasionally
perch almost parallel o water, on prop roots or rocks.

Fxcellent swimmers. Frequendy climb up through canopy of mangroves hefore taking
off. Alarm note a loud ‘sceow’, or "kevow™ or ‘cherk” and contact calls are a softer “chk

chk’.

Food

Of 20 WA specimens, 17 contained a total of 80 fishes ranging in size from 3-95 mm,
mostly mud-skippers (11 specimens), also hardvheads (Atherinidae), bearded goby Scartelaos
hastiophorus, yellow il trumpeter Amniataba caudaittatus and vampeter whiting Sillago
maculata. Next In importance were crustaceans, mainly fiddler crabs Uca spp. (in 7
specimens), also marsh crabs Sesarma spp.. and less frequentdy shrvimps and prawns.
Minor items included molluses, spiders, beetles and ants, and in one specimen 2 large
winged insects.

Breeding

In south Kimberley in December, and in the Pilbara and Carnarvon regions from
August 10 October. Nests are plattorms of stcks placed on horizontal forks well above
water, mostly in dvicennia and Rhizophora. A nest from Balla Balla was 25 em wide
and 20 em deep and one from Exmouth Gulf 30 em wide and 6 cm deep. Only two
and three egg clutches are recorded from Western Australia. Eggs pale bluish-green, often
partly smeared with Ime or mud from sitting bird. A clutch of two from Exmouth
Gull measured 39.2 x 28.7 mm and 38.2 x 28.8 mm and another from Lake MacLeod
10.5 x 316 mm and 4L1 x 3L0 mm, and a clutch of three from Miaboolia Beach 42.7
N SL3 mm, 412 x 30.5 mm and 10.8 x 315 mm.

Unfeathered Parts (WA birds only)

Iris vellow or bright vellow. Facial skin greenish-vellow or vellowish-green (N13) or
light green (N1). Upper mandible black (occasionally with vellowish-green cutting edge).
Lower mandible greenish-yellow with black cuttiing edge. Mouth pink (N4), pale vellow
to greenish-vellow (N3) or green (N1). Legs and feet greenish-vellow (N10), vellow (N4),
light green (N4), or bright yellow (N1). Juveniles. Facial skin green. Bill yellowish-
brown or greenish-yvellow. Legs green. Bare skin under wings lime green.

Geographic Variauon
Populations in Australia and New Guinea vary considerably in colour pattern and
size. Although poorly represented in collections much attenuon has been paid 1o subspecies.
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Table 1 Comparison of substrate colour and colour variation in Butorides striatus specimens from Western Austrahia.

Fdging to

WAM No  Locality Sex Substrate Neck {J'\f'.(k 8‘ Back Feathers  Throat Breast & Belly
ings R
& Wing Coverts

AT7598 Cambridge Q dark grey grey, tinged  dark grey butf grey, grey, inged
Gulf with buff tinged buif buff

AT726 Wotjulum ) dark grey pale grey mid grey buff & white pale grey pale grey

AHI199 Kimbolion ? dark grey pale grey mud grey buff & white grey mid grey

AM759 Crab Creek whitish-grey pale grey pale grey buff & white arey pale grey
10km SSWof &3 grey pale grey, dark grev reddish-brown  butfy grey grey, tnged
Cape Thouin tinged buff buff & white buff

A16654 10 km SSW of @  grey reddish-buff  dark grev reddish-brown  reddish- butf, tinged
Cape Thouin brown reddish-brown

Al6657 Balla Balla ¢ grev grey, tinged  dark grev butt pale grey, grey, tinged

buff tinged buff buff

Al4429 & Onslow 3o red pale reddish-  grey, tinged broadly pale reddish- pale reddish-

Al4430 brown reddish-brown  reddish-brown  brown buff

Al5422 % Gales Bay d.o grevish-brown grey tinged  dark grey chestut & buff, unged reddish-brown,

Al5423 reddish-buff reddish-brown  reddish-brown  tinged grey

Al5153 txmouth @  grevish-brown  pale reddish-  mid grey reddish-brown  pale reddish- reddish-brown,
Gulf brown brown tunged grey

A1H424 Yardie Creek ¢ grevish-white  grey, tinged  mid grey buff buffy grey grey, tinged

butt buff

Aleb Lake 34 grey pale grey, pale grey reddish-brown  pale grey, pale grey,

Al7654 MacLeod tinged buff & buff tinged buff tinged buf{

Al6659 Lake Q  grey reddish-brown pale grey, reddish-brown,  buffy-grey & grey, tinged
MacLeod tinged buff tinged reddish-  buff & white reddish-brown  buft & reddish-

brown & buff brown

Al7656 6 ki SE of 3  grey pale grey, mid grey pale reddish- pale grey pale grey,

Carnarvon unged buff brown, buff & tinged buff
white
A17657 Litte Lagoon ¢  grevish-white  pale grey, mid grey pale reddish-  pale grey pale grey,

tinged buff

brown, buff &
white

tinged buff

Table 2 Measurements (mm) and weight (g) of Butorides striatus, with means in parentheses.

Population N Wing Tail Tarsus Bill length Weight
Carnarvon-Shark Bay 6 167-188 (180.6) 55-64 (58.6) 47-52 (49.1) 73.5-86.0 (80.5) 240-250 (247)
Pilbara I 177-189 (184.4) 58-66 (61.3) 43-54 (49.2) 78.0-89.5 (82.1) 202-290 (249)
Kimberley 5 172-189 (181.8) 58-61 (59.0) 48-53 (49.6) 78.5-89.0 (83.5) 250-260 (253}
Northern Territory 22 172-184 (177.6) 52-72 (58.7) 44-5% (48.1) 71.0-83.5 (77.5) 208-280 (246)
North Queensland 9 171-196 (185.6) 56-72 (62.6) 47-50 (49.1) 76.5-87.0 (85.0) 250
South Queesland 189-200 (194.1) 62-68 (65.1) 45-52 (49.5) 79.0-85.0(82.0) 183-260 (233)
New South Wales 7 184-201 (192.0) 63-70 (65.5) 49.54 (51.5) 73.0-86.0 (82.8) 270,290
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Mayr (1943) and Condon (1975) recognized seven in Australia, Schodde et al. (1980) reduced
these to two, namely Butorides striatus stagnatilis Gould from the south-west of the
Gult of Carpentaria to Shark Bav, and B, s, macrorhiynchius Gould from the south-
cast of the Gulf of Carpentaria to Victoria.

The occurrence of reddish birds on the mid-west coast of Australia from Devil Creek
south to Exmouth Gull has puzzled some reviewers. Mathews (1912), Flartert (1920) and
Peters (1931) vreated these reddish birds as a separate species B, rogersi; Mayr (1943) and
Payne (1979), as the subspecies B.s. rogersd: Hancock and Eliott (1978), as an erythristic
phase of stagnat:lis; and Schodde et al. (1980), as morphs.

The term morph i1s nappropriate because all birds from Devil Creek to Exmouth
Gulf are veddish. The problem 1s further compounded by the fact that birds from north
and south of rogers: are grey and bufty-grey respectively. The present study and a larger
series have permitted a better understanding of geographic variation within this region.

In Western Australia colour variation can be correlated with substrate colour (see Table
1) dark birds occur on dark grey substrates, pale-grev birds on whitish-grey substrates
and reddish birds on reddish substrates. In the Pilbara reddish muds occur from Devil
Creek to Giralia Bay (Exmouth Gull); the reddest are in the centre of this area at the
mouths of the Fortescue, Cane and Ashburton Rivers. Beyond this area substrates grade
from reddish through grevish-brown 1o grevish-white (see descriptions). As expected,
the striking red muds of the Fortescue, Cane and Ashburton Rivers are where the reddest
birds occur. They are grey ninged with reddish-brown dorsally, and have broad reddish-
brown fringes to the back plumes and wings, and are pale reddish-buff venually. Birds
in this area were observed to be well camouflaged on the bright red muds. Camouflage
would no doubt protect them from aerial predators. More importantly it would reduce
detection by their prey.

North of the Fortescue, from Dampier 1o Cape Keraudren, both the substrates and
the birds are much grever. Specimens from Balla Balla and near Cape Thouin are similar
to those trom Cambridge Gulf, being dark grey dorsally with fine butf edging to the
back plumes and wings, and grey tinged with bulf ventrally. There is one exception,
an adult female from Cape Thouin is redder than two males from the same location:
although not as red as birds from the Fortescue, Cane and Ashburton Rivers, it matches
well with specimens from Exmouth Gulf. Between the Ashburton and Exmouth Gull
substrates change from bright red to greyvish-brown. Birds from Exmouth have the back
grey with reddish-brown fringes to the back plumes and wings, and are reddish-brown
unged with grey ventrally. On the western side of the North West Cape peninsula substrates
grade from grevish-brown in the north at Low Point to greyish-white in the south at
Yardie Creek. The only specimen from the western side of the peninsula is from Yardie
Creek and it is shightly paler than birds from Exmouth Gulf, matching best with specimens
from further south at Lake Macl.eod and Carnarvon. Substrates from the latter areas
are grey and most birds heve are pale grey dorsally with bufl fringes to the back plumes
and wings, and are grey tinged with buff venuwally. The exception is an adult breeding
female WAM A16659 from Lake Macl.eod that is much redder than other birds from
the same location. It has broad rufous fringes o the back plumes, broad buff fringes
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to the wing coverts and extensive buff on the underparts. Despite breeding, it still has
traces of Juvenile plumage (a pale streaked cap and extensive white on the throat).

At Lattle Lagoon on Peron Peninsula, substrates are grevish-white, and specimens
are slightly paler than Carnarvon birds, being overall a paler grey only faintly tinged
with buff. They are very similar to birds from south Kimberley (Crab Creek, Roebuck
Bay) which are ash-grey or pale grey on the upper and under parts and the palest birds
from this State (the substrate at Crab Creek is whitish grey).

Another example of substrate and plumage matching is provided by the Horsfield
Bushlark Muirafra javanica. In northern Western Australia this species is common on
flats adjacent to the coast, and the various “‘subspecies” from here are no more than
local adaptions to soil colour. Mees (1962) graded Western Australian Mirafra into four
colour types; the palest (whitest) birds coming from south of Broome (Roebuck Plains
to Anna Plains) and the reddest birds from the mid-west, especially the Onslow, Cane
River area, with paler birds to the north and south. This is an exact parallel to the
Mangrove Heron.

The Mangrove Heron figured on plate 33 in Hancock and Elliott (1978) depicts the
race sundevalli of the Galapagos Islands as an almost black bird on black rocks.

Variation in Northern Territory, Queensland and New South Wales

Variation in northern and eastern Australia is far less complex than in Western Australia.
I examined 22 Northern Territory, 17 Queensland and 6 New South Wales specimens.
None of these 1s as red as Fortescue, Cane and Ashburton birds. Most Northern Territory
specimens could be matched with dark grey specimens from north Kimberley or pale
grey specimens from south Kimberley. Most south Queensland and New South Wales
specimens are large and very dark and have the back and wings more iridescent and
the breast and belly dark brownish-grey. The exceptions are much paler, e.g. female
WAM A18735 from Port Hacking, New South Wales, which is very similar to female
WAM A17598 from Cambridge Gulf. Some north Queensland birds with a strong reddish
tone to the underparts are most like dark Northern Territory specimens, e.g. a female
from the Watson River is similar to a male from the McArthur River. Apparently the
zone of intergradation between Butorides striatus stagnatilis and B. s. macrorhynchus
in the Gulf of Carpenteria is very wide. More material may indicate that these subspecies
are not worth recognizing.

Accipiter novaehollandiae (Gmelin) Grey or White Goshawk

Distribution

From the Lesser Sundas, Moluccas and New Guinea to the Solomons and northern
and eastern Australia. In Western Australia confined to the Kimberley: Ord River from
Wyndham south to the lower Behn River, and along the north-west coast from Admiralty
Gulf south-west to Port Usborne; see Storr (1980) and Figure 29.
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Figure 29 Map of Knnberley, Western Australia, locating records ol Accipiter novaehollandiae:
1 Negri River (Northern Territorvy: 2 Behn River: 5 Tvanhoe Staton: 4 Parry Creek;
5 Ralumburu: 6 Lawley River delwa B‘) i 7 Crystal Creek (B4); 8 mouth of Mitchell

River; 9 mouth of Hunter River (B5): 10 Woguhumn: 11 Port Usborne.

Status and Ecology

Scarce or uncommon, most sightings being of single birds. In north-east Kimberley
[avouring tall riverside torests and white phase greatly outnumbering grey. In north-
west Kimberley nearly always in or near mangroves (mostly extensive blocks with forest)
and grey phase outnumbering white. Difficult to approach, and littde is known of their
habits 1n this State. When a grey bird glided low over mangal at Rail Creek and perched
in a tall dvicennia most of the small birds in the vicinity stopped calling.

Food
Recorded feeding on hizards, snakes and small freshwater crabs.
Breeding

No records from Western Australia.

Northern lerritory breeding in May (Storr
1977).
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Unfeathered Parts

Adults. Iris red or orange red. Bill black. Cere and mouth at gape orange. Legs and
feet orange. An immature from Port Usborne. Iris orange. Bill and mouth black. Cere,
gape and orbital ring yellow. Legs greenish-yellow.

Eulabeornis castaneoventris Gould Chesmut Rail

Distribution

Arulslandsand northern Australia from King Sound, Western Australia to the Smithburne
River, Queensland. In Western Australia, along northern and north-western coasts from
Cambridge Gulf to Derby. See Figure 30.
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Figure 30 Map of Kimberley, Western Australia, locating records of Eulabeornis castaneoventris:
I Wyndham (Ab); 2 7 km NNE of Mount Connection (A2); 3 Still Bay (A3); 4 near
Cape Bernier; 5 Sir Graham Moore Islands (B12); 6 Napier Broome Bay (B1); 7 Osborn
Islands (B12); 8 Lawley River delta (B2); 9 Walsh Point Port Warrender (B3); 10 mouth
of Mitchell River; 11 Bigge Island (B12); 12 mouth of Roe River; 13 Boongaree Island
(B12); 14 Saint George Basin (B7); 15 mouth of Sale River; 16 Secure Bay; 17 Collier
Bay; 18 mouth of Trent River (B8); 19 Port Usborne; 20 Point Torment (B9); 21 Derby
(B10).
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Status, Feology ete.

In Western Australia common to moderately common e largest blocks of mangal,
namely in Cambridge Gull, Lawley River estuary, St George Basin, and Stokes Bay;
clsewhere uncommon. Density in Lawley River estuary abour 8 birds per sq. ki, In
St Georee Basin 10 single birds counted on a3 km run up a udal creek on 26 May
1972,

Fxtremely shy and alert and more often heard than seen. A quiet approach from
the sea at low tide or sitting n the densest stands of mangroves are the best ways to
observe 1t Favours scaward mudflats, scaward zones of mangal (especially Sonneratia,
mixed Rhizophora-Brugueera torestand whipstuck Adegiceras), and tdal crecks and channels
with shelving mudbanks. When feeding moves slowly, often fheking tal and occasionally
running a few short steps 1o pursue crabs or other prey. Frequently probes crab burrows,
often with bill in mud or water up to eves. Most food taken from ground, but birds
also peck at base of trees and take molluses from prop roots of Rhizophora. One teeding
among prop roots of Rhzophora in Port Warrender caught small red tiddler crabs and
tapped them against a prop root before cating them. Feeds by day and night. When
alarmed runs at great speed into or through mangal for 20-50 m betore feeding again.
Pairs often feed close together. Contact note a loud “chuuk chuuk™ or ¢hek chek™ with
occasional grants like drumming of Emu. Song begins with a deep dramming, followed
by Toud squealing notes (like those ol a half-grown pig): it lasts for about 10-15 seconds
and is often followed by a few grunts. Song mostly uttered during morning and 1s
answered by neighbourig birds.

In October 1976 T observed two birds fighting at the edge of a small udal creek. They
faced each other and began grundng, leaping up and striking each other with their
feet. The combat lasted {or about 4 minutes, when one bird retreated.

They moult in February-March and, judging from specimens, would be flightless in
that period, e.g. one collected at Fannie Bay, Northern Territory, on 7 February had
dropped all the primaries in one wing and had only one worn primary in the other.

Food

Crabs (mostly fiddler crabs Uca spp.. but also marsh crabs Sesarma spp. and ghost
crabs Ocypode spp.) found in all 7 WAL stomachs examined, and made up about 90%
of diet. Small molluscs recorded in 4 stomachs, and insects (including beetles) in 8 stomachs.

Breeding

A nest tound by PSS, Stone on the King River on 19 February 1971 was built on
a fallen, Teaning dead mangrove where it was supported on a live mangrove trunk. The
nest was a rough platform of sucks 2.8 m above the mud and 40 m from the river
It contained 3 fresh eggs. These eggs are light pinkish-buif with scattered reddish-brown
spots and small blotches and have underlymg spotting of dull purplish-grey. They measure
52.6 x 359 mm, H1.8 x 35.8 mm and 53.7 x 35.7 mm.

Two nests were found in Cambridge Gulf in October 1983 in dense Rhizophora forest
with scattered Xylocarpus and Brugwiera parviflora. Both were empty, but freshly
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constructed, and an adult was flushed twice from one. The nests were circular platforms
of sticks and twigs, about 40 cm wide and placed between vertical branches of Rhizophora
trees 1.5 m from the ground. Both had a gangway of sticks running up over the prop
roots from the ground to the edge of the nest. This was used by the adult bird when
leaving and returning to the nest.

Unfeathered Parts

Ten W.A. specimens. Iris bright red or red. Bill light green or yellowish-green with
whitish tip. Legs yellow (N6) or yellowish-green (N3).

Taxonomic Notes

Peters (1934) recognized the subspecies sharpei for the AruIslands and placed all Australian
populations in nominate castaneoventris. The type of sharpei (in the AMNH), three
sharpet in the Britush Museum and three in Museum Zoologicum Bogoriense are reddish-
brown on the back, wings, and tail. Most Northern Territory birds are dark olive-green
on the back, wings, and tail, but a specimen from Melville Island is dorsally olive-
brown with odd chestnut feathers among the light brown. The single Cape York specimen
has the back, wings, and tail chestnut, matching well with sharpei. All ten Western
Australian specimens have the back, wings and tail olive-green or light olive-grey. Two
specimens have one or two reddish-brown feathers on the back, but 1 have observed
many birds in the Kimberley and none has had reddish-brown upperparts.

In coloration Aru birds do not differ from some Northern Territory and Queensland
specimens; however they have deep heavy bills with a pronounced ramicorn, and four
of the six specimens had red on the bill (described on labels as green base, yellow tip,
red about the nostrils; and green with blue base, yellow tip, red midway). The red is
still quite obvious on some specimens. Red on) the! billl hasi not! been notedion any
Australian specimen. - ‘

I would tentatively recognize sharpei on bill shape and coloration. Ford (1983), however,
merges it with the Australian race.

Table 3 Measurements (mm) and Weight (g) of Eulabeornis castaneoventris, with means in parentheses.
Middle toe

Population Sex N Wing Tail Bill length Bill depth Tarsus and claw Weight
Western 3 3 218-244(227) 117,144 59.0-66.0 (63.0)  15.6, 185 68-69 (68.5)  61-67 (64.0)  626-910 (752)
Australia @ 7 202:222(211) 117-127(122)  56.0-65.0 (60.4)  14.2-17.7 (15.7) 60-67 (63.4)  55-68 (60.0)  550-T10 (628)
Northern 3 2 29 51-117 64.0, 65.0 65,67 723,750
Territory o 1 219 119 59.0 69
Queensland o 1 220 130 62.5 68
Arulslands & 1 224 129 62.5 17.8 68

@ 4 209-218(213) 115-122 (118)  50.0-62.0 (56.7)  17.0-17.5 (17.1) 66-78 (71.0) 50.61

o 1 208 114 59.0 17.0 72 65
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Geopelia humeralis( Termminck)

Bar-shouldered Dove

Distribution

Southern New Guinea and north-western, northern and eastern Australia. In Western

Australia, confined to the Kimberley and coastal Pilbara. See Storr (1980, 1981a) and
Figure 31

Map of northern Western Australia, locating records of Geopelia humeralis: 1 Negri
River; 2 Lake Argvle and Behn River; 3 Kununurra and Ivanhoe; 4 Parry Lagoons;
5 Pentecost River; 6 King River (A6), Wyndham (A5) and Parry Creek (A4); 7 7 km
NNE of Mount Connection (A2); 8 near Cape Bernier; 9 lower Drysdale River; 10
Morgan Falls; 11 Theda and Carson Escarpment; 12 Carson River; 13 Kalumburu
and Pago (B1): 14 Sir Graham Moore Islands (B12; 15 Mount Connor; 16 Parry Harbour;
17 Fenelon Island and Osborn Islands (B12); 18 Lawley River dela (B2); 19 Crystal
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Creek (B4); 20 Walsh Point Port Warrender (B3) and Mitchell Plateau; 21 Mitchell
River; 22 Maret and Bigge Islands (B12); 23 York Sound, Prince Frederick Harbour
and Careening Bay (B6); 24 Coronation Islands (B12); 25 Saint George Basin (B7);
26 Uwins, Augustus, Heywood, Champagny and Byam Martin Islands (B12) and
Kunmunya; 27 George Water; 28 mouth of Sale River; 29 Walcott Inlet; 30 Secure
Bay and near Mt Humbert; 31 Kingfisher Island (B12); 32 Cockatoo Island; 38 Wotjulum;
34 mouth of Trent River (B8); 35 Kimbolton; 36 Point Torment (B9); 37 Derby (B10)
and Langey Crossing; 38 Meda; 39 Lennard River; 40 Napier Downs; 41 Mount Bell;
42 Beverley Springs; 43 Mount Elizabeth; 44 Mount Barnett; 45 Mount House; 46
Lake Gladstone; 47 Landsdowne; 48 Black Elvire River; 49 Mary River; 50 Christmas
Creek; 51 Fitzroy Crossing, Geikie Gorge and junction of Fitzroy and Margaret Rivers;
52 Cherrabun; 53 Noonkanbah; 54 Windjana Gorge and Tunnel Creek; 55 Liveringa;
56 Mount Anderson; 57 Cygnet Bay (B11); 58 Sunday Island (B12), One Arm Point
and Cape Leveque; 59 Lombadina and Cape Borda; 60 Pender Bay and Beagle Bay;
61 Coulomb Point; 62 Barred Creek and Willie Creek (C38); 63 Broome (C4); 64 Thangoo
(C5); 656 Injudinah Swamp; 66 Cape Bossut (C7), Frazier Downs and Whistle Creek
(C9); 67 Nita Downs; 68 17 km SSW of Anna Plains; 69 Cape Keraudren (D2); 70
mouth of De Grey River (D5); 71 Port Hedland (D7); 72 Cowrie Creek (D9); 73 Cossack
(DI1), near Point Samson (D12), Popes Nose Creek (D13) and Wickham; 74 Legendre
and Dolphin Islands (D29); 75 Nickol Bay (D14), Withnell Bay (D15) and King Bay
(D16); 76 West Lewis and Enderby Islands (D29); 77 Dampier Salt (D17) and Devil
Creek (D18); 78 Montebello Islands (D29); 79 Barrow, Pascoe and Double Islands and
Lowendal Islands (D29); 80 North Sandy Island (D29); 81 mouth of Cane River (D20);
82 Onslow and mouth of Ashburton River (D21); 83 near Learmonth (D25); 84 Mangrove
Bay (D26).

In May 1908 F.1.. Whitlock recorded this dove on the upper Coongan River near Marble
Bar. However his description of their call as ‘olly wattle’ leaves no doubt that they were
Peaceful Doves Geopelia siriata. Because of this error many texts on Australian birds,
e.g. Pizzey (1980) and Frith (1982), wrongly include the Hamersley region in the distribution
of this species.

Status and Ecology

In Kimberley, common to very common on coasts and coastal plains, common to
moderately common along largest rivers, but uncommon, scarce or absent in much of
interior (Storr 1980). On Pilbara coasts, common, usually in ones, twos or small parties
up to 8, but scarce in far south of region.

In north-west Kimberley, favours semi-deciduous vine forests, thickets and scrubs, dense
vegetation along watercourses, Melaleuca swamps, closed evergreen woodlands of Ficus
and Termunalia at foot of cliffs and in gullies, and mangal. Vine forests range in size
from 1 ha to 100 ha, and are irregular in height, with canopy closed about 3-10 m
above ground. Emergents (mostly deciduous) rise to 15 m and include Bombax ceiba,
Brachychiton paradoxum, Albizia lebbek, Garuga floribunda, Terminalia spp. and
Syzygium spp. Lower storeys consist of slender trees and shrubs including Celtis philippensis,
Randia cochinchinensis, Zizyphus quadrilocularis, Diospyros nitens, Vitex glabrata, Ficus
spp., Terminalia spp. and vines. They nest and roost in these forests and often feed
on ground 1n forest and around its edges.
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In south and cast knnberley, contined 1o farger rivers especially Fiwroy, Mary, Negri

and Ord. Here vegetaton is dense and of varving composition, but stands of Melaleuca

levcadendron and M. argentea arve common: other trees and shrubs mclude Pandanus
Fucalyptus, Fugenia, Ficus, Termmalic and Barrimgtona,

In south-west Kimberley, favours depauperate vine forests of Melaleuca, Celtis, Ficus,
Ternunalia, Diospyros, Minusopsand Cassine; andfound hrequently in near-coastal thickets
ol Melaleuca acaciordes and i mangal.

In the Pilbara, mamly i mangal and adjacent Acacia scrubs on coastal dunes. Within
mangal prefer closed forests of Rhizophora and Bruguiera. Often observed feeding in
Landward ecotone between mangal and dry-land vegetation. Mangal provides nesting
and roosting sites, from which the birds must venture out into other habitats to feed
and drink. On a late atternoon in October at Popes Nose Creek, about 40 were emerging
from mangroves m ones, twos and threes 1o feed beneath Acacia coriacea trees. In the
Pilbara riverine vegetation 1s generally oo open for this species which is thus largely
confined to mangal, the only cosed forest i region. Lower temperatures within the
mangal may also provide a refuge from heat. Probably colonised the Pilbara via a previous
mangrove connection along Fighty Mile Beach.

Usually seen foraging on ground or perched in dense cover. When flushed fly low
and fast directly to cover. Prefer o feed on bare ground or in short grass. Drink in
broad daylight.

Voice
Calls are toud and clear and carry for some distance. Most are short ‘cook-a-wook'
or ‘zo-cocoo’. A series of the latter notes sometimes ending abruptly with “cook”.

Food

In Kimberley, seeds of sedges and grasses mcluding Sporobolus and Sorghwm, and
in the Pilbara seeds of Euphorbia spp., Cleome viscosa, Amaranthus, Cucurmis and Acacia
spp., especially A. coriacea, and leaves and seeds of Scaevola spinescens. Length of seeds
range {from 1.2 to 6.4 mm.

Breeding

In Kimberley, from Septernber to May with peak i April. Forty-eight 2-egg clutches
recorded for Kimberley m following months: Lmuan (6), February (4), March (2), April
{20), May (1), September (1), October (2), November (3) and December (3). It appears
this species can breed throughoutmuch of year but prefers the period immediately following
wet season, when food most abundant. In Kimberley nests in Barringtonia, Ficus, Pandanus,
Hakea, mangroves and creepers.

In the Pilbara, from July to October with peak m August. Most nests in mangroves,
but one in a Brachychiton, and on Barrow Island nests in rock crevices and caves,

Nests are typically timsy pladorms about 15 am wide, made of twigs and pl;u‘vd on

horizontal forks or among dense foliage about 2 m from ground. Two white, shghtly
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glossy eggs form the clutch. Three two egg clutches from near Kununurra measured
27.5 x 20.1 mm and 27.6 x 20.4 mm, 29.7 x 2.7 mm and 29.5 x 20.8 mm, and 28.1
x 2L2 mm and 274 x 21.6 mm and two eggs from south Kimberley 29.6 x 21.5 mm
and 28.3 x 20.7 mm.

Unfeathered Parts

Tweny-four W.A. specimens. Iris yellow or cream. Orbital ring reddish-purple or bluish-
grey. Bill grey or blue-grey. Mouth grey, pink or whitish. Legs pink or reddish-grey.

Geographic Variation

The range of this species is continuous in eastern and northern Australia. The only
break in its mainland range is in Western Australia between Anna Plains and Cape
Keraudren. Most of the variation is clinal. Specimens from New South Wales, Queensland
and New Guinea are large and dark (New South Wales birds being slightly larger and
darker than those from Queensland and New Guinea). They have the cap bluish-grey,
nape grey (each feather with a whitish or greyish-white bar near the tip), mantle reddish-
brown barred black, back, wings and upper-tail coverts dark brownish-grey barred black,
throat and breast grey, belly mostly white with pinkish-brown towards breast and on
flanks, undertail coverts white. Compared to south Queensland and New South Wales
birds most New Guinea specimens have less pinkish-brown on the belly and have the
faint blackish barring on the breast a little more conspicuous; many of them can be
matched with specimens from Cape York Peninsula.

In their description of the New Guinea race gregalis Bangs and Peters (1926) state
that it is similar to nominate humeralis from Australia, but darker above, especially
the hind neck which is nearly mikado-brown instead of vinaceous-cinnamon or orange-
cinnamon. The ten specimens that [ studied from south-west New Guinea show no
ditference in the colour of the hind neck or mantle from Northern Territory, Queensland
and New South Wales birds. It would appear that the Bar-shouldered Dove has only
recently colonized New Guinea from Australia, as have many other Australian woodland
savanna birds such as the Whistling Kite Halwastur sphenurus, Australian Bustard Otis
australis and Australian Magpie Cracticus tibicen.

Coastal populations of the Bar-shouldered Dove from the Northern Territory, Kimberley
and the Pilbara show a distinct cline in size and coloration. Northern Territory and
north-east Kimberley birds are slightly darker on the upperparts than birds from elsewhere
in the Kimberley. They have little or no white on the nape feathers, the pale terminal
bar on these feathers is greyish-white or bluish-grey; and the upperparts are dark greyish-
brown, barred black. Many north Queensland and Northern Territory specimens are
more chestnut on the mantle than Kimberley birds, but this character undergoes considerable
individual variation. A specimen from Mitchell Plateau and one from Ivanhoe (east
Kimberley) have faint barring on the breast like many Northern Territory specimens.

Specimens from north-west Kimberley have the head dark bluish-grey, the nape feathers
with greyish-white bars, the mantle reddish-brown, and the rest of the upperparts greyish-
brown with black barring. Birds from coastal south-west Kimberley (Yampi Peninsula

60




to Dampier and)y are paler on the upperparts than more novtherly bivds, and the amount
of white barrimg on the nape mareases shightls,

Birds from the south-west and mterior of the Kimberley (Broome, Fizrov River draimage
and upper Pentecost Rivery ave very pale, bemg simibar 1o southern Pilbara specimens,
they are also Lrger than other Kimberley birds, They have the cap pale bluish-grey;
nape pale grevish-brown barred black, with only a trace of a pale werminal bar on these
feathers: mante and upper back pale reddish-brown barred black (paler than all other
Kimberley birds). One specimen from the Pentecost River 1s the palest of all birds 1
have seen, being sandy brown or Llight reddish-brown on the wings and back.

Pilbara birds are small and pale. The head s pale bluish-grey, the nape feathers have
a distinct white subterminal bar, the mantde 1s pale reddish-brown, and the back, wings
and il are light brownish-grey. In the Pilbara (especially the south) there are fewer
black-edged feathers and the black edging 1s narrower. Specimens from Barrow and Hermite
Islands are the palest (most sandy) from the Pilbara, whercas birds from West Lewis
and Dolphin Islands are the darkest.

In summary, Pilbara birds are small and pale and have pure white subterminal bars
on the nape feathers. Kimberley birds are larger and become progressively darker northward
around the coast, and the subterminal bars on the nape feathers become grevish-white.
The Fitzroy and Pentecost River populations in the mterior are ol interest because they
are extremnely pale and semi-isolated having contact with the main coastal populations
(il at all) only at the river mouths. Although ramnfall is higher here than on the Pilbara
coast, the relatve humidity is much lower, e.g. at Fitzroy Crossing the daily mean at
3 p.m. ranges from 16% in October to 40% m February, compared to 17-56% at Onslow.
This may explain their pale coloration.

Overall there are only slight differences m colour and size between all populations.
I would not recognise any subspecies i Australia or New Guinea.

Table 4 Measurements {nun and weight (g) of Geopelia Tnoneralis, with means in parentheses.

Population Sex N Wing Tl Bill length Larsus Weight
Pilbara 3 2 122 148 110,137 230,210 285,245

Q 7 125-130 (126.7) 24128 (TR0 QL0200 1228 2EO-23.04219) 9%, 108
Kimberley 3 10 130-147 1137.2) VHO-12 (127, 1) 22.0-25.0 (24.0) 200-20.0 (219 104-110

o 7 126-119 (139.1) 1149156 (135.8; 2L0-24.0 (22.2) 20.0-23.5 (21.9y
Northern 3 12 130-110 (1381 W3-155 (1311 20.5-25.0 €225 2LO-24.0 1224 [RE
Terrtory @ 7 131-185 113271 12-131 c119.5) 20.5-23.5 (218 19.0-22.0 (20,5
Quecnsland & 32 153-1o (11005 H15-150 (1323 20.5-25.0(22.4 20.0-26.0 122.3) P25 (13

Q 21 31113 0136.7) PE7-134 (125,01 20.5-24.0 (22,3 19.0-24.0 (218 115157 (128
New Guinea 3 3 126-136 (131,63 P21-131 (12800 2LO-23.0 228 22.0-25.0123.6)

Q 5 129132 1130.2) HOD30 (12 L0y 2L0-22.5 1210 U2.0-25.0 1239
New South 3 6 IR R ERE NS P28 11 19806, ZLO-U5.0229, 125140 e 131
Wales Y ] L3614 13805 P28-UH 13350y CLO-23.092.08 1006-1H 11t
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Halcyon chloris (Boddaert) Mangrove Kingfisher

Distribution

From the Red Sea through southern Asia, the Philippines, the Malay Archipelago,
New Guinea and northern Australia to Samoa. In Australia, northern coastal Mangroves,

T

(ONO)

Figure 32 Map of northern Western Australia locating records of Halcyon chloris sordida 1-5
and H. c. pilbara 6-17: 1 7 km NNE of Mount Connection (A2), Black Cliff Point
(A1) and Hardman Point; 2 Saint George Basin (B7); 3 Kingfisher Island (B12); 4
Sir Frederick Island; 5 Crab Creek (C4); 6 mouth of Turner River (D8); 7 Cowrie
Creek (D9); 8 Balla Balla (D10); 9 Cossack (D11), 2 km SW of Point Samson (D12)
and Popes Nose Creek (D13); 10 Nickol Bay (D14) and King Bay (D16); 11 Dampier
Salt (D17); 12 Hermite Island (D29); 13 mouth of Devil Creek (D18); 14 mouth of
Fortescue River (D19); 15 mouth of Cane River (D20); 16 Bay of Rest (D24); 17 Mangrove
Bay (D26).
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south in the east to the Tweed River (northern New South Wales) and m the west
to Exmouth Gulf (probably further south in the past). Range m Western Australia
fragmented, with apparently isolated populatons i Cambridge Gulf, west Kimberley
and the Pilbara. See Figure 32,

Status and Ecology

Common in Cambridge Gulf, rare in west Kimberley and moderately common to
common in the Pilbara

In Cambridge Gulf it favours Rlizophora forest, mixed Rhinzophora-Sonneratia forest
and woodland, and less frequently mised dvicennia-Rhizophoraand Rhizophora-Bruguiera
forests.

Only three specimens have been collected in north-west Kimberley, two from dense
mangal (St George Basin and Siv Frederick Island), and one from Kingtisher Island
that flew from mangroves into cucalypt woodland. The only south-west Kimberley specimen
is from Crab Creck where the vegetation s mamly low open o closed Avicennia, Aegiceras,
Camptostermon and Rhizophora, Avicennia being the most common species.

In the Pilbara, they are confined o blocks of mangal with Avicennia torest or woodland.
When feeding they venture into other habitus including torests and woodlands of
Rhizophora and mixed Rhizophora-dvicennia. Avicennia is the only mangrove in this
region large enough 1o produce nesting hollows. Mangrove Kingfishers are absent from
mangrove blocks between Cape Keraudren and Port Hedland, all of which lack thick-
vunked mature Avicennia forest. Montague (1914) collected two immature Mangrove
Kingtishers on Hermite Iskand (Montebellos) in 1912, He desaribed the mangroves there
as mostly Avicennia on the landward side, growing to a considerable size, and Bruguiera
on the seaward side. Hill (1955) also recorded Mangrove Kingfishers in the Montebello
Islands inn 1952, Between 1952 and 1955 the islands were used as a site for testing nuclear
weapons and no doubt much of the habitat was destroyed. At any rate there are no
recent reports of the kingfishers from these islands.

The southernmost records are from Exmouth Gulf. However itappears that they formerly
occurred at Yardie Creek or perhaps Mangrove Bay on the western side of the North
West Cape peninsula. Three specimens collected by T. Carter between 1889 and 1901
and labelled Point Cloates, certainly did not come {from that location (see Johnstone
1983), and must have been collected at Yardie Creek or Mangrove Bay. The mangal at
both Yardie Creek and Mangrove Bay is now inadequate for this species. So too is the
mangal at Carnarvon, and records of Mangrove Kingfishers i this area in Blakers et
al. (1984) would be based on the smaller Sacred Kingfisher (11, sancta) which also frequents
MAangroves.

Feed mostly along seaward fringe of mangal. darting from a perch to pick up food
from ground or water and cating it on the same or another perch. Often seen or heard
tapping crabs or other prey against branches to kill them. Some feeding perches are
used for a considerable time and hollows may even be used for storing food. At Dampier
in 1980 several worn spouts of Advicennia trees on seaward side of mangal, were full
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of remains of numerous fiddler crabs. The top-most remains were fresh crippled crabs,
some only partly eaten.

Voice

Main call is a high-pitched ‘ek ek’ or ‘kick it", second syllable higher-pitched. A churring
‘keer’ is also uttered.

Food

Stomach contents of 21 W.A. specimens were examined. Crabs, mostly fiddler crabs
Uca spp., also swimming crabs Thalamita spp., and ghost crabs Ocypoda spp., were
found in 20 specimens and so are by far the most important food. One Cambridge
Gulf specimen contained a fiddler crab and a large mud-skipper 110 mm long. The
single specimen that did not contain crabs had 11 or 12 Lepidoptera larva in its stomach.

Breeding

Two females collected in Cambridge Gulf in early October 1982 had enlarged gonads;
the ovary in one measured 16 x 12 mm and had two developing follicles, and in the
other 20 x 15 mm with four developing follicles. Judging from their behaviour and
gonads they were preparing to breed. In the Pilbara most specimens collected in October
1980 and October 1982 had enlarged gonads. On 12 October 1980 a nest was found 38
cm down a hollow log wedged in branches of an Avicennia at the mouth of the Cane
River. The hollow was 10 cm wide, and the entrance was 2 m above the ground. A
male was flushed from the nest and returned within a few minutes. The nest contained
three pure white, slightly glossy eggs; they measured 32.0 x 25.83 mm, 30.9 x 24.9 mm
and 30.5 x 25.6 mm.

Unfeathered Parts

Iris dark brown. Bill black except for base of lower mandible, which is whitish. Mouth
pink. Legs pale brown, blue grey or grey.

Table 5 Measurements (mm) and weight (g) of Halcyon chiloris with sample size and means in parentheses.

Mean
Population Wing Bill length Bill depth Tail Tarsus Tonal length Weight Bill
Wing%
Pilbara (N20) 91-104 (97.5)  54.0-61.0 (57.9) 10.7-120 (11.3)  65-71 (67.8) 15-18(15.8) 295-257 (248)  50-70 (62) 59.1
West
Kimberley (N 1) 105-107 (106)  57.0-66.5 (61.6) 13.6-13.7 (13.6)  71-76 (78) 1517 (16.0) 260, 268 70-87 (76)  58.1
WA
Cambridge
Gulf WA (N 8) 100-105 (102)  55.0-58.5 (56.9) 11.7-13.3 (12.1)  66-74 (70) 15-17 (16.0) ~ 250-270 (260)  61-92(71)  55.7
Northern
Territory (N16) 98-106 (101) 51.0-62.0 (57.2) 125-14.0(13.0) 64-72 (68) 14-19 (15.5) 57-90 (69 566
Queensland  (N15) 97-114 (105) 49.0-59.0 (54.6) 63-70 (67) 1-19(17.0) 242,260,266 62,92 52.0
New Guinea (N 2) 99, 108 55.0, 53.5 116 62, 70 15, 16 242 85 52.1
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Taxonomic Notes
Two subspecies are recognised in Western Australia, Haleyon chloris sordida Gould
from the Kimberley and F. e, pilbara Johnstone from the Pilbara (Johnstone 1983).

Chrysococcyx minutillus Gould Little Bronze Cuckoo

Distributon

New Guinea, also northern Australia from Kimberley, Western Australia to north-
castern New South Wales. In Western Australia confined to Kimberley, around northern
and western coasts from Cambridge Gulf to Barred Creek. See Storr (1980) and Figure

35.

@@\@W

Figure 33 Map of Kimberley, Western Australia locating records of Chrysococeyx minutillus:
1 25 km E of Shakespeare Hill; £ Wyndham (Ab) and Parry Creek (A4); 3 Kalumbury;
4 Lawley River delta (B2); 5 Port Warrender (B3); 6 mouth of Glenelg River; 7 Secure
Bav; 8 mouth of Trent River (B8); 9 Kimbolton; 10 Point Torment (B9); 11 Derby
(B10); 12 Cygnet Bay (B11); 13 3 km S of Cape Bertholet (C2); 14 Coulomb Poing;
15 Barred Creek.
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Status and Ecology

Scarce in Cambridge Gulf and north-west Kimberley, but moderately common in south-
west Kimberley from Kimbolton to Barred Creek. Found in mangal, dense riverine
vegetation, melaleuca thickets {especially M. acacioides), and coastal vine scrubs. Within
mangal favour forest arcas especially of Rhizophora, Avicennia and tall Ceriops. Most
observations are of single birds high up in canopy, either calling or foraging among
small branches. Feed mainly by snatching insects from vegetation. Like most cuckoos,
shy and difficult to locate. Their call is a single ‘chew’ repeated at same pitch. Also
a high-pitched trill, sometimes descending.

Food

Hemiptera were recorded in all 5 stomachs examined and totalled 69 items. Next in
importance were Lepidoptera (5 stomachs) and Coleoptera (8 in 2 stomachs). Minor
items include spiders, wasps and insect larvae. Largest item 10 mm long.

Breeding

In September, December and March. Recorded parasitizing Gerygone levigaster, G.
olwacea and G. magnirostris. At Rail Creek on 19 October 1976 an immature was being
fed by two Gerygone magnirostris in canopy of large Avicennia. It was calling ‘seep
seep’ with mouth open and wings flapping.

Immatures have less gloss on upperparts than adults, are more greyish-brown on head,
back and wings and have no barring on underparts (throat and breast being light grey
and rest of underparts white).

Eggs are dark olive-brown. One collected by R. Mason in a Gerygone magnirostris
nest in Northern Territory measured 18.0 x 12.9 mm.

Unfeathered Parts

Adults. Iris brown or dark brown (N3), red or reddish-brown (N4). Orbital ring red
to orange. Bill black or slate grey. Mouth black or grey. Legs black or grey. One immature.
Iris grey-brown. Orbital ring light grey. Bill tip black (rest light pink). Gape yellow.
Legs grey.

Geographic variation
Ford (1981a) discusses hybridization and migration in Australian populations of the

Little and Rufous-breasted Bronze Cuckoos. Parker (1981) has shown that malayanus
cannot be used for this species.

Table 6 Measurements (mm) and weight (g) of Chrysococcyx minutillus from Western Australia. Sample size and means
in parentheses.

Population Sex Wing Bill length Bill width Tail Tarsus Total length  Weight
Kimberley 3 (57 92-96 (93.2) 17.0-19.0 (17.5)  4.9-6.0 (5.4)  53-59 (55) 14.0-17.0 (15.4)  140-149 (145)  14.5-17.0 (15.1)
WA Q@ (& 79,93 18.0 5.5, 5.7 56, 58 9,12 140, 156 15.4, 17.0




Microeca flavigaster Gould Lemon-breasted Flyaatcher

Distribution

The subspecies M. [ torment: Mathews mhabits coastal mangroves in Western Australia
from Cambridee Gulf, around northern and western Kimberley couasts to Barred Creek
10 km north of Broome) and on continental slands, vize Bigge, Boongaree, Augustus
and Hidden. See Johnstone (1981) and Figure 31 The subspecies M. [ flavigaster occurs
in far north-cast at Ningbing, in Cambridge Gulf (where icinterbreeds with ML [ tormenti)
and on lower reaches of Ord River See Figure 34

e

W o T

@»
N\
@
{
S0
O~
©

Figure 34 Map of Kimberley, Western Australia locating records of Microeca flavigaster flavigaster
(I-1), mtermediate specimens (5-7) and M.f. tormenti (8-25): 1 Ningbing; 2 Ivanhoe,
3 60 km SE of Wyndham; 4 Parry Creek (23 km SE of Wyndham); 5 7 km NNE
ol Mount Connection (A12); 6 Hardman Poing 7 Black Chff Point (Al); 8 Napter
Broome Bay (B1); 9 Anjo Peninsula; 10 Lawley River delta (B2); 11 Walsh Point Port
Warrender (B3): 12 Bigge Island (B12); 13 Boongaree Island (B12); 14 Saint George
Basin (B7); 15 Augustus Island (B12); 16 Woyulum; 17 Hidden Island; 18 Port Usborne;
19 Point Torment (BY); 20 Cygnet Bay (BI1); 21 One Arm Point; 22 Packer Island
(C1); 25 Cape Baskerville: 24 3 kin S of Cape Bertholet (C2); 25 Barred Creek.
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Status and Ecology

Throughout its west Kimberley range from Napier Broome Bay 1o Barred Creek M.
f. tormenti is uncommon, but in far north-east and Cambridge Gulf, M.f. flavigaster
is moderately common. Usually solitary but occasionally pairs feed close together. Confined
to extensive blocks of mangal, favouring forests, woodlands and thickets of pure and
mixed stands of Rhizophora, Bruguiera, Avicennia, Aegiceras and Ceriops. Frequently
in areas with scattered dead trees. In addition to these habitats the subspecies M. [ flavigaster
is also found in closed waterside forest.

Forage in all levels of mangal: on ground, prop roots, pneumatophores, tree trunks
and branches and in canopy. Most food captured by probing and pecking tree trunks
etc. and by short ftlights from a perch to catch flying prey. Also observed taking insects
from flowers of Rhizophora and often search dead and fallen trees for insects. Although
foraging throughout a wide range of habitats and sometimes in open landward fringes,
seldom leave cover of mangal.

Voice

~

Contact calls are a sharp ‘k chip. When breeding short ‘peter peter’ and ‘treet treet’
calls are made and a longer ‘pa-treeter’ repeated three or four times,

Food

Stomach contents of 10 W.A. specimens were examined. Ants, mostly Polyrachis, were
by far most important food. A total of 77 ants recorded in 9 stomachs. Eleven Hymenoptera
(bees and wasps) in 4 stomachs, and 7 Hemiptera in 2 stomachs. Minor items include
Lepidoptera, Coleoptera and spiders. Prey size ranged from 1-18 mm long.

Breeding

A nest with one egg was found by G.F. Hill at Napier Broome Bay in November
1909. It was built in a dead mangrove tree 1.5 m above high-water mark, constructed
of bark and spider web and covered externally with small pieces of leaf. This nest was
a small shallow cup, externally 41 mm wide and 28 mm deep and internally 35 mm
wideand 15 mm deep. Two empty nests found at Cape Bertholet were of similar construction;
both placed on horizontal forks of dead mangrove trees. Specimens collected in Cambridge
Gulf in early October 1982 were in full song and had enlarged gonads.

The single egg is dull greyish-green or greyish-blue, spotted and blotched with dull
reddish-brown and lavender. An egg of nominate race collected at Humpty Doo in Northern
‘Territory measured 19.7 x 14.1 mm.

Unfeathered Parts

Thirteen W.A. specimens, excluding Cambridge Gulf birds. Iris dark brown (N6), brown
(N4), red-brown (N2) and grey-brown (N1). Upper mandible black or brown. Lower
mandible pale horn or brown with a dark tip. Mouth yellow. Legs black (N10), brownish-
black (N2) and dark grey (N1).
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Geographic Varation
For notes on the intergradaton between Lemon-breasted Flveatcher and Brown-tailed
Flyeatcher see Johnstone (1981).

Table 7 Measurements foomg and weighit (g of Microeca flacigaster with micans and sample size in parentheses,

Populaton Sex Wing Bill length Bill wudth Lusl Tarsts Total Tength Weight
Microeca | A (N TLRT6787 120015 ¢ T 5058 00 Radobds 101500115 P30-130 (139 10.0-12 50 H 0
flavigaster }
WA and NI Q INT 670500 12510 b 5058 950 190 130050010 135 1001100107
Mo

flasagaster x A N3RS TEOMA R DR O SIS Ty 1A IR 8 942 00016
fotorment: i - .
Cambridge Q@ IN2y 7295 PRO-1ES 50554 5153 TR0 135-147 HO-1A

Gulf WA '
Mo f o torments & INTY O TETTLE LLO-I0 010 B3RO0 SRS R TRUIR0 I T 129112 1135, T30 ol
WA Q INbTO-THGD [REIRRERIH DoERT OO0 SO-5151 T PL0-16.0015.0 PA0-150 118 (AR MR TR R R
Fopsaltria pulverulenta (Bonaparte) Mangrove Robin

Distribution

New Guinea and northern Australia from Exmouth Gulf, Western Australia, 1o Cardwell,
Queensland. Range i Western Australia broken and patchy. Two isolated populations
- the Kimberley: one in Cambridge Gulf; the other in west Kimberley from Napier
Broome Bav to Cygnet Bav, mcluding some continental islands. In the Pilbara range
from Cape Keraudren south-west to Gales Bay, including some islands in the Dampier
Archipelago. See Storr (1980, 198+4a) and Figure 35, In the past also occured at Mangrove
Bayv on the west coast of the North West Cape peninsula Carter (1903).

Status and Ecology

Much more common i some blocks of mangal than others. In Kimberley, common
in Cambridge Gulf and Napier Broome Bay, scarce in mouth of Lawley River but common
12 km NNW at Walsh Point, and common at Point Torment and in Cygnet Bay. Absent
from entire south-west Kimberley coast from One Arm Point 1o Whistle Creek. Inn the
Pilbara, scarce or rare from Cape Keraudren o mouth of Turner River, common at Balla
Balla, Cossack, Popes Nose Creek and Point Samson, scarce at Nickol Bay and common
at Dampier Salt and mouth of Cane River and in Gales Bay.

This patchy distribution and variable abundance may be explained by its peculiar
ccological requirements. In- Western: Australia Mangrove Robins only occur in stands
of mangal with extensive Rhzophora forest, especially those on mud. In Cambridge
Gulf it favours aveas of @l Rhuzophora forest. At present there are no records from
the western side ol the Joseph Bonaparte: Gulf between Cape Dussejour and  Cape
Londonderry, where mangroves only occur in small isolated pockets. The scarcity of
this robin in the Lawley River delta can be explained by the diverse physiography of

69




g/

Figure 35

@ ,®/ ’

@5@

Map of northern Western Australia locating records of Eopsaltria pulverulenta: | Parry
Creek (A4), Wyndham (A5) and King River (A6); 2 Black Cliff Point (A1), 7 km NNE
of Mount Connection (A2) and Still Bay (A3); 3 Sir Graham Moore Islands (B12);
4 Napier Broome Bay (Bl); 5 Lawley River delta (B2); 6 Walsh Point Port Warrender
(B3); 7 Crystal Creek (B4); 8 Careening Bay (B6); 9 Saint George Basin (B7); 10 Augustus
and Champagny Islands (B12); 11 Kunmunya and mouth of Glenelg River; 12 Wotjulum;
13 mouth of Trent River (B8); 14 Cascade Bay and Port Usborne; 15 Point Torment
(B9); 16 Derby (B10) and mouth of Fiuroy River; 17 Cygnet Bay (Bl1); 18 Cape Keraudren
(D2); 19 Leshie Salt (D6); 20 mouth of Tumer River (D8); 21 Balla Balla Harbour
(D10); 22 Cossack (D11), 2 km SW of Point Samson (D12) and Popes Nose Creek
(D13); 23 Legendre Island (D29); 24 West Lewis and Enderby Islands (D29); 25 Dampier
and Dampier Salt (D17); 26 mouth of Cane River (D20); 27 Gales Bay (D23); 28 Mangrove
Bay (D26).
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the mangal there, TCis not well-zoned, and Rivzophora occars throughout the mangal
only i isolated patches. Nearby ar Walsh Pomnt where the Mangrove Robin 1s common,
the mangal 1s well-zoned, and Rizzophora tovest forms an extensive middle zone.

The absence of this vobin from south-west Kimberley (region (0) was puzzling unl
recently, There are many large blocks of mangal betweeen One Arm Point and Whistle
Creek, namely Packer Island, Cape Bertholet, Barred Creek, Willie Creek, Broome, Thangoo,
Lagrange Bay, Cape Bossutand Rocky Creek thatat first sightseemed suttable for Mangrove
Robins. In these blocks, however, Riuzophora torest only ocoars at Packer Istand m
the north and at Cape Bossut and Rocky Creek o the south, and moadl three places
the arcas of Rhzophora ave small and often Tow and open, and thus unsuitable for
the robins.

The lack of extensive, matare Rheczophora torest in the northern Pilbara from Cape
Keraudren to the mouth of the Turner River similarly explams the scarcity of the robin
in this area. 'The populations m the Dampier Archipelago are shightly exceptuonal m
that the stands of Rhiuzopliora on these islands are smadl and in some cases fairly open.
Mangrove Robins are, however, common on the opposite mainland from which could
come some recruitment to island populatons.

On 23 February 1902 "I Carter collected two Mangrove Robins at Mangrove Bav on
the west coast of the North West Cape penimsula. Despite mtensive fieldwork none have
been subsequently recorded from this area. There are now only seventeen low Rhizophora
grees remaining at Mangrove Bay, but 1t 1s evident from the large number of sub-fossil
prop roots embedded 1n the sand and mud, that RAzophora was much more extensive
here in the past.

They teed in the Tower levels of the mangal: on the ground, prop roots, pneumatophores,
wee trunks and low branches. They often pounce from a low perch ontwo the ground
alter sighting prey, land near the item, pick 10 up and return o the perch. Most small
prey is caten where caught, but larger prey is often taken 10 a prop root or low hranch
and tapped against 1t before eating. When catching food on the ground the bill often
becomes covered in mud and 1s frequently cleaned on prop roots.

Although the occurrence of Rhzophora 1s a prervequisite for this bud, they forage
in surrounding vegetation such as pure and mixed forests and woodlands of Bruguiera,
Avicennia, Camptostemon and Sonnervatia, mixed forest of Rhizophora-Aegiceras,
Rhizophora-Camptosternon and Rhuzophora-Avicennia and in pure or mixed thickets
of Ceriops, Avicennia and Aegiceras. The fact that Mangrove Robins feed and often
nest in other mangrove habitats apart from Rhizophora {orest, poses the question, why
is this forest so mmportant for 1. There appears to be two main reasons. Firstly the
prop roots of Rhizophora provide numerous low level perches, and secondly Rhizophora
seems to contain a greater density of insects and other invertebrates than other mangroves.

Voice

Contact calls mclude soft “chips” and churring notes. Main song is a mournful two
or three-noted whistle, reminiscent of that of the Little Grassburd Megalurius granuneus.
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Indeed, an aural record of this robin from Carnarvon (RAOU Newsl., December 1978)
could only have been based on the Little Grassbird.

Food

In stomachs of 21 W.A. specimens ants, mostly Polyrachis, were by far most important
food. Ninety-two ants recorded in 17 stomachs, and also present in unknown numbers
in another 2 stomachs. Other major food items were small Coleoptera (beetles) and
crustaceans (mostly small fiddler crabs). Seventeen beetles were recorded in 10 stomachs
and 11 crabs in 10 stomachs. Minor food items included Lepidoptera, Hemiptera, wasps,
spiders and insect larvae. Most prey was less than 15 mm long, but some insect larvae
measured about 20 mm.

Breeding

In Kimberley in October, February and March, and in the Pilbara in August and
September. Some autumn breeding also occurs in the Pilbara judging from a spotted
immature, still begging for food, observed in Gales Bay on 5 June 1978. When breeding,
both male and female birds defend the territory and will attack and drive off larger
birds including White-breasted Whistlers Pachycephala lanioides.

Most nests are built in vertical or horizontal forks of mangroves. A nest found at
Balla Balla on 4 October, was built 3 m up on a horizontal fork of an Avicennia. It
was a small oval cup, constructed of thin strips of bark bound together with spider
web, lined with fine pieces of Triodia and soft bark, and covered externally with squarish
pieces of Avicennia bark. Outside measurements of the nest were 70 mm long, 55 mm
wide and 35 mm deep and inside 58 mm long, 45 mm wide and 20 mm deep. Two
eggs form the clutch. They are olive-green to olive-grey with small reddish-brown and
purplish-brown spots and blotches on the larger end. A clutch from Balla Balla measured
22.6 x 14.8 mm and 21.0 x 15.1 mm, and two clutches from Point Samson 20.3 x 15.4
mm and 20.9 x 159 mm, and 19.9 x 16.0 mm and 19.6 x 16.0 mm and 19.6 x 16.2
mm.

Unfeathered Parts

Iris dark brown (N22), brown (N18), sepia (N8), black (N1), grey (N1) and greyish-
brown (N1). Bill black. Legs black or blackish-grey. Mouth yellow or orange-yellow.
Geographic Variation

Despite considerable breaks in the range of this species there is very little geographic

variation, See Ford (1983).

Table 8 Mcasurements (mm) and weight (g) of Eopsaliria pulverulenta from Western Australia. Means and sample size
in parentheses.

Population Sex Wing Bill length Bill widith Tail Tarsus Total length - Weight

Kimberley & (NI 7385 (82.2) 185-215(202) 5 X 54-66 (60.2)  21.0-24.0(22.2)  145-170 (155.8)  20.0-23.0 (21.2)
Q (NI5) 75-83(78.0) 17.5-20.0 (18.7) 5.0-6.0 (5.-1) 5263 (55.9)  19.0-24.0 (20.8) 146155 (149.7)  15.0-19.5 (16.6)
Pilbara & (N1I) 80-84 (81.8)  20.0-22.5 (20.8) 22.0-24.0 (25.4) 158167 (161.8)  20.5-23.5(21.7)
@ (N8 75-80(77.6) 18.0-20.0 (19.0y 20.0-23.0 (21.3) 15154 (150.05  16.0-22.0 (18.6)
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Pachycephala melanura Gould Mangrove Golden Whisder

Distribution

Coastal northern Australia from Exmouth Gualf, WA 10 Mackay, Qld. See Storr (1977,
1980, 19814, 1981b). Also on many islands in Torres Stait and the D' Entrecasteaux and
Bismarck Archipelagos. Sce Diamond (1975). Range in Western Australia broken with
a populaton i Kimberley and another in the Pilbara. See Figare 36.

Figare 36 Map ol northern Western Australia, locating records of Pachycephala melanura: |
King River (A6)and 16 km south of Wyndham; 2 Wyndham (A5), 9km NW of Wyndham,
7 km NNE of Mount Connection (A2) and Still Bav (A3); 3 Black CHIl Point (Al);
4 near Cape St Lambert; 5 Sir Graham Moore Islands (BI12); 6 Napier Broome Bay
(B1): 7 Cape Bougamville, Parey Harbour and Hecla Island: 8 Oshorn Islands (B12);
9 Lawley River debta (B2) and Walsh Point Port Warrender (B3): 10 Cape Voltaire
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and Fenelon, East Montalivet and Katers Islands (B12); 11 Bigge Island (B12); 12 Prince
Frederick Harbour including mouth of Hunter River (B3) and Naturalist and Boongaree
Islands (B12); 13 Cape Brewster; 14 Coronation Islands (B12); 15 Uwins Island (B12):
16 Saint George Basin (B7): 17 Augustus Island (B12); 18 near Kunmunya; 19 Maitland
Bay, George Water and mouth of Sale River; 20 Collier Bay: 21 Wotulum: 22 mouth
of Trent River (B8) and Port Usborne; 23 mouth of Townsend River; 24 Point Torment
(B9); 25 Derby (B10) and mouth of Fitzroy River; 26 Cygnet Bay (B11); 27 Packer
Island (Cl1), Cape Borda and Pender Bay; 28 Cape Baskerville; 29 Coulomb Point;
30 Barred Creek and Willie Creek (C3); 31 Broome (C4); 32 Rocky Creek (C8); 33
Cape Keraudren (D2) and Pardoo Creek (D4); 34 Cowrie Creek (D9); 35 Balla Balla
(D10); 36 Cossack (D11) and Point Samson (D12); 37 Nickol Bay (D14} and King Bay
(D16); 38 Dampier Salt (D17), mouth of Maitland River and West Lewis and Enderby
Islands (D29); 39 mouth of Devil Creek (D18); 40 mouth of Cane River (D20): 41
mouth of Ashburton River (D21); 42 Gales Bay (D23) and Bav of Rest (D24); 43 Mangrove
Bay (D26).

Status and Ecology

Common to moderately common in Kimberley and Pilbara mangals. Usually in ones
and twos and favouring extensive blocks of mangal, especially those with forests and
woodlands of Rhizophora and Bruguiera, pure and mixed thickets of Ceriops and Aegiceras
and mixed Avicennia - Camptostemon. Overall has a strong preference for mangal with
closed canopy. Canopy can vary in height from tall forests of Rhizophora to low thickets
of Ceriops. This habitat preference may explain recent extinction of Mangrove Golden
Whistler from Mangrove Bay, on west coast of North West Cape peninsula. Here in
1902 T Carter collected Mangrove Robins and Mangrove Golden Whistlers, both of which
favour Rhizophora forest. Rhizophora was much more extensive at Mangrove Bay in
the past (see under Mangrove Robin), but mangal now is mostly open Avicennia woodland
unsuitable for both species.

Feed mostly 1n canopy, hop gleaning and snatching insects from foliage and upper
branches. Occastonally catch insects from tree trunks, prop roots and pneumatophores
and less frequently on ground. In Kimberley these whistlers, especially immatures, often
wander up to 10 km from mangroves into neighbouring vegetation including semi-deciduous
vine forests and Melaleuca thickets; both of these habitats are very similar in structure
to mangal. In the Pilbara more restricted to mangroves but occasionally immatures forage
in Acacia thickets up to 200 m from mangroves.

Voice

Contact call is a loud rising ‘wheep’ or ‘seep’ and full song a loud melodious whistle
often ending with a crack.
Food

Stomach contents of 36 W.A. specimens were examined. Most important foods were
Coleoptera (beetles) 89, were found in 26 stomachs, 85 Hemiptera (bugs and cicadas)
in 25 stomachs, 40 ants in 15 stomachs, 27 wasps in 12 stomachs and Lepidoptera (moths
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and butterthesywere noted 22 stomachs, Other foods included spiders, motluses, Diprera,
mantids, arickets and crabs.

Most items were 15 mim long but some weevils and bugs were 1mm long.,

Breeding

In Kimberley, from October to February, In the Pilbara nest building reported in mid-
September and many specimens collected i October had enlarged gonads. Nests cup-
shaped, made of fine twigs, rootlets, pieces of samphirve and grasses, and placed in vertcal
forks of mangroves. External measurements of one nest were 88 mm wide and 65 mm
deep, mternal measurements 50 mm wide and 35 mm deep. A clutch of two eggs from
Point Torment measured 21x16 mm.

Unteathered Parts

Adults. Iris dark brown, brown or reddish-brown. Bill black. Mouth black or blackish-
grey. Legs black or dark grey. Immatures have mouth white, vellowish or pinkish.

Geographic Variation

Mayr (1951), Galbraith (1956, 1967) and Ford (1971, 1983) have described geographic
variation in Pacliycephala melanura. The most recent ol these (Ford 1983) recognized
two subspecies in Australia: melanwra from Exmouth Gulf to Port Warrender, and
spinicauda from Napier Broome Bay 1o Mackav. He pointed out that melanwra and
spinucauda mtergrade between Port Warrender and Napier Broome Bay. I {ollow Ford,
but would extend the zone of intergradation between these subspecies east to Cambridge
Gulf.

Adult females of sponwcauda differ from those of melanmwra in being vellow, rather
than bufly-white tinged vellow, on the breast, abdomen and flanks; olive rather than
dark grev tinged olive on the mantle; and more blackish, less olive on the tail. Specimens
from Walsh Point, Port Warrender are tyvpical melanura, but nearby in the Lawley River,
females have the underparts more yellowish. The single Pago female 1s similar to Lawley
River birds. Because female (WAM A9091) collected at Kalumburu by A.M. Douglas
and G.F. Mees in June 1960 had a bright vellow abdomen, Ford believed that spinicauda
extended to this arca. However 1 believe that the specimen is in fact a voung male;
it has a bright olive back and several black throat feathers where the black bib of the
male develops, and 1ts skull was not fully ossified. In October 1982 I collected five females
in Cambridge Gulf. They have suonger vellow on the breast, belly and {lanks, than
Pago birds. but are stuill Tess yveltow than Northern Territory and Queensland specimens.
They are also dark grev unged with olive on the dorsum, more like Pago and Port
Warrender specimens than Northern Territory bivds, but they have more black on the
tail than the former Between Cambridge Gulf and Queensland the venwral vellow in
lemades becomes brighter, the dorsum becomes more olive, the amount of black on the
tatl mcreases, and the upper neck or collar becomes buffy brown,
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Table 9 Measurements (mim) and weight (g) of Pachycephala melanura from Western Australia, means in parentheses,

Population Sex N Wing Tail Larsus Bill length Weightt Total length
Pilbara. WA & 17 T1-86 (82.5) 62-68 (t+1.7) 29.95 (23.5) 18.0-205 (189 18.5-22.5 (20.3) 159170 (164

Q 6 78-81 (79.6) 62-66 (63.8) 9.8 (22.5) IR.0-19.0 (185 19.0-21.0 (20.0y I57-167 (163)
Kimberley, WA é 30 76-84 (80.3) 57-66 (611 20-26 (21.9) IR.0-20.0 (189 16.0-23.0 (19. 1 145-165 (159

Q 28 75-83 (7T8.2) 57-65 (60.2) 21-24 (22,1 17.5-19.5 (185 15.8-22.5 (19.2) 147-165 (157
Pachycephala lanioides Gould White-breasted Whistler
Distribution

Northern Australia from Bush Bay, WA, to the Norman River, Qld. See Storr (1977,
1980, 19844, 1984b, 1985). Range in Western Australia broken with four isolated populations,
two in the Kimberley, one in the Pilbara and another in the Carnarvon region. See
Figure 37. In Kimberley, occurs in Cambridge Gulf and in north-west Kimberley from
St George Basin to Whistle Creek. In the Pilbara, from Cape Keraudren south-west to
Giralia Bay and Mangrove Bay, including islands in Dampier Archipelago. In the Carnarvon
region from Carnarvon south-east to Bush Bay. There is a break in its range of about
450 km from Cambridge Gulf to St George Basin, a break along Eighty Mile Beach
from Whistle Creek to Cape Keraudren (apart from one record from Mandora), and
a break of 290 km from Mangrove Bay to Carnarvon.

Status and Ecology

In Cambridge Gulf, they are common to moderately common in the inner estuary
at Parry Creek, Wyndham and King River, but uncommon in the outer estuary. Scarce
or uncommon along the north-west Kimberley coast from St George Basin to Port Usborne,
and common in south-west Kimberley from Point Torment to Whistle Creek. Only one
record from Mandora on the Eighty Mile Beach and 1 would agree with Storr (1984a)
that 1t 1s only a casual visitor to this mangal. In the Pilbara, common from Cape Keraudren
to Mangrove Bay. Its status at Mangrove Bay is of interest because it was not recorded
there by T. Carter in 1902. On 17 July 1980 I made a total of 13 sightings at Mangrove
Bay, during transects through the mangal. 1 have little doubt that Carter would not
have overlooked them. In the Carnarvon region they are moderately common in mangroves
from Carnarvon south-east to Oyster Creek (6 km SE of Carnarvon), but between Oyster
Creek and Bush Bay they are scarce.

Confined to mangroves and occurs in a wide range of habitats from dense mixed
forests to low open stands of Avicennia. Overall has a strong preference for woodlands
dominated by Avicennia. In Cambridge Gulf favour tall dvicennia woodland, and in
St George Basin Rhizophora-Bruguiera forest. In south-west Kimberley mainly in pure
and mixed woodlands of Avicennia- Bruguiera, low closed forest of Camptostemon, and
pure and mixed thickets of Ceriops, Avicennia and Aegiceras. In the Pilbara most often
in forests, woodlands and thickets of Avicennia, forests of Avicennia-Rhizophora, and
thickets of Ceriops. In the Carnarvon region found in Avicennia woodland and thickets,
especially those on mud.
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Figure 37
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Map of northern Western Ausiralia, locating records of Pachycephela lanioides: 1 mouth
of King River (A6); 2 Sull Bay (A3); 16 kin NNW of Wyndham, Parry Creek (Ad)
and Wyndham (A5); 3 Saint George Basin (B7); 4 Secure Bay; 5 Port Usborne; 6 Point
Torment (B9); 7 Derby (B10); 8 Cygnet Bay (B11); 9 Cape Baskerville; 10 3 km south
of Cape Bertholet (“_)) and Coulomb Point: 11 Willie Creek (C3); 12 Roebuck Bay
(Chy; 18 Thangoo (Ch); 14 Cape Bossut (C7) and Rocky Creek (C8): 15 Whistle Creek
(C9); 16 Cape }\tmudnn (D2), Mount Blaze (D$8) and Pardoo (1((1\ (D4); 17 mouth
of De Grey River (Db); 18 Leslie Salt (D6), Port Hedland (D7) and Finucane Island;
19 mouth of Turner River (D8); 20 Cowrie Creek (D9); 21 Balla Balla Harbour (D10):
22 Cossack (D11, Point Samson (D12) and P()pts Nose Creek (D13); 23 Nickol Bay
(DY, King Bay (D16) and Dampier Salt (D17); 24 Legendre, West Lewis and F nderby
Islands (D29); 25 mouth of Maitland River: "h mouth of Fortescue River (D19); 27
mouth of Cane River (D20} 28 mouth of Ashburton River (D21} 29 Exmouth Gulf,
Giraha Bay (D22), Gales Bay (D23), Bay of Rest (D24) and near Learmonth (D25):
30 Mangrove I)d\ (D26): 31 Carnarvon, Ovster Creek (E3) and Mangrove Point (E4);
32 New Bay (F6

77




South of Bush Bay there is a dramatic change in the structure of the mangal with
Avicennia becoming more open and sand replacing mud. Most mangrove blocks south
of Bush Bay are thus unsuitable for the White-breasted Whistler. However, the Guichenault
Point mangal on Peron Peninsula with its extensive Avicennia woodland seems suitable,
but the whistler has apparently been unable to cross Shark Bay.

Feed mostly at low levels in mangal: on ground, fallen logs, prop roots, pneumatophores,
tree trunks and low branches and in canopy. In muddy areas bill and feet are often
encrusted with mud. Compared to other Australian whistlers have a long, heavy and
strongly hooked bill, which enables them to prize molluscs and crabs from cracks in
logs and tree runks. One observed at Dampier Salt cracking a small mollusc on a log.

The White-breasted Whistler is similar in size, bill-shape and feeding behaviour to
the Little Shrike-thrush Colluricincla megarhyncha, which may explain the large break
in the whistler’s range between Cambridge Gult and St George Basin. The shrike-thrush
occurs in mangroves within this area. It appears to be more aggressive than the whistler.
Furthermore stomachs of shrike-thrushes from west Kimberley mangals contained mostly
Coleoptera, the main tood of the whistler. Competition between these two species seems
likely, however there may be other important factors such as climate. North-west Kimberley
could be too wet for the White-breasted Whistler.

Voice

Contact calls are a loud ‘wheet” or two-noted ‘too wheee’ and occasionally a churring
sound. Song is a loud melodious whistle of up to six notes, usually uttered with crown
feathers up and throat feathers puffed out and bird bobbing up and down on its perch.

Food

Stomach contents of 46 W.A. specimens were examined. Most important foods were
Coleoptera (beetles) and Crustacea (crabs). Seventy-five beetles were recorded in 26 stomachs
(also in unknown numbers in 2 more stomachs), and crabs in 25 stomachs. Other important
foods were Lepidoptera (23 stomachs), Hymenoptera (48 ants in 15 stomachs, and 9
wasps in 5 stomachs), Hemiptera (10 in 9 stomachs), Araneida (5 in 4 stomachs) and
molluscs (3 in 3 stomachs). Minor items were insect larvae, flies and mantids.

Most prey was between 5 and 20 mm long, one mantid was 30 mm long and one
bird seen eating a large moth 40-50 mm long.

Breeding

From late August to October. 1 have only observed males defending the territory, and
although not very aggressive they will threaten other males and honeyeaters. On 15
October 1980 in the Bay of Rest, a male was threatening a Singing Honeyeater Meliphaga
virescens. The whistler held wings partly drooped and tail erect; it then rocked and
bobbed up and down, jerking head back and forth. It worked its way to within 30
cm of honeyeater. The same male repeated this display to a male whistler shortly afterwards.

Male and female share in nest building, incubation and feeding of young. I have
observed birds collecting nesting material from Acacia wees 200 m from mangal. Nest
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is wosmad! bowl constructed of twigs (often of samphire) or rootets, Tied wah spainifex

or other grasses and placed o vertcad fork of mangrove (usually deicennua) 1525 m
above ground. A nest collected at Thangoo one 25 September 1975 was 130 mm wide
and 60 mm deep exaernally, and 70 o wide and 35 muan deep mernallbve A nest collected
in Exmouth Gull on 12 October 1978 measured 120 mm wide and 100 mm deep externally
and 55 mm o wide and 45 mm deep mvermnally, The two eggs (rarely one) are dull cream
in colowr with brown and purplish spots and dashes on larger end. Two eggs lrom
Thangoo measured 2600xI8.8 mm and 25.9x18.0 mm. Newly hatched chicks have black

skin and white hairs.

Unfeathered Parts

Iris reddish-brown (N35). brown (13), dark brown (13), ved (12), hight brown (4), sepia
brown (1), dull red (3), sepia (1), red hazel (1) and dark reddish-hazel (1). Bill: adult
male black (noted on a few labels as dark grey or grev); immature male brownish-grey;
adult female black, brownish-black, grevish-black or occasionally with upper mandible
black and lower mandible brown; mumatwe female brown, Legs dark grey, grey or black.
Mouth of adults black or grevish-black; of immatures vellow or white.

Geographic Variation

Mayr (1954), Mees (1964), Galbraith (1974) and Ford (1983) recognized three subspecies
in the White-breasted Whistler: Pachycephala lanioides fretorwom {rom the mouth of the
Norman River to east Kimberlev, P. [ laniowdes in west Kimberley, and P. . carnarvonm
in the Piltbara and Carnarvon regions. Table 10 shows that birds from Cambridge Gulf,
the Northern Territory and Queensland are slighdy smaller than other populations. In
coloration males vary much less than females. One male from Cambridge Gulf and
two from Point Torment have darker backs than other males; many of the back feathers
are black, broadly fringed with grey. Males from Karumba have mostly grev tail coverts
(some feathers with a central blackish swreak), and the tail 1s upped grevish-white. Males
from Cambridge Gulf and Point Torment have mostly black tail coverts and litde or
no pale tip to the tail. Males from Cape Bertholet have mostly black tail coverts (some
teathers fringed greyv) and the tail is tipped grevish-white. Specimens from Frazier Downs,
Cape Keraudren and the mouth of the De Grey River are similar to Cape Bertholet
birds in that the tail coverts are mostly grey, but some lower coverts have blackish shaft
streaks. Males from Popes Nose Creek have the upper-tail coverts grey and the lower
coverts black fringed grey. Exmouth Gulf males have the upper-tail coverts grey with
blackish centres, and the lower coverts black.

Variation in females is much more marked. Specimens from Karumba and Cambridge
Gulf are similar with grevish-brown upperparts (including the tail coverts), light grey
face, white orbital feathers, grevish-buff breast and whitsh-buff belly. Females from Cape
Bertholet are slightly paler. Those from Pardoo and the De Grey River have the head,
back, rump and il coverts grevish-brown; they are overall slighdy browner and less
grey than Cape Bertholet birds. They are however sull more Like Kimberley birds than
those from the rest of the Pilbara. From Balla Balla south to the Fortescue there is
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a drastic change in coloration of females. They become more brownish-grey on the
upperparts, with the head, back and face often tinged with reddish-brown; the breast
and belly are reddish-brown. Females from the mouth of the Fortescue and Cane Rivers
have the upperparts dull grey tinged reddish-brown, the primaries and secondaries edged
with reddish-brown, the face and forehead light reddish-brown, orbital feathers reddish-
brown, the throat white streaked light brown, and the breast and belly reddish-brown
{strongest on breast and flanks). It is of interest that these reddish females are from
the area with bright red substrates. As in the Mangrove Heron, there could be some
selection in the White-breasted Whistler for matching substrate colour. Female White-
breasted Whistlers from Exmouth Gulf are much less red than Fortescue and Cane River
specimens. They have the upperparts light brownish-grey, tail coverts grey and the breast
and belly buff (strongest on breast and flanks). Carnarvon females are olive-grey on
the upperparts including the tail coverts and whitish-buff on the breast and belly.

From this it can be seen that apart from the slight variation in size separating P,
L. fretorum from other populations, there is no concordance of characters within any
of the subspecies. In the tail coverts for example, Cambridge Gulf males are more like
those from west Kimberley than those from Queensland, and specimens of nominate
lanioides from south Kimberley are most like northern carnarvoni from Cape Keraudren.
There is considerable variation in females of carnarvoni, with northern birds from Pardoo
and the De Grey River most like the nominate subspecies from the Kimberley, reddish
birds from the Fortescue and Cane Rivers, paler birds in Exmouth Gulf and paler birds
still in the Carnarvon region.

Pachycephala laniowdes fretorum is at best only weakly differentiated, but I would
not recognize any subspecies.

“Table 10 Measurements (mm) and weight (g) of Pachycephala lanioides, means in parentheses.

Population Sex N

Wing

Tail

Tarsus

Bill length

Weight

Carnarvon

97-100 (98.2)
94

25-28 (26.7)
26

41-46 (42.6)

Pilbara

94-103 (98.5)
90-100 (95.4)

73-80 (76.7)
65-84 (74.8)

24-28 (25.9)
23-29 (26.1)

<

24.0-27.0 (25.4)
23.0-27.0(25.2)

36-48 (40.9)
31-52 (41.0)

West Kimberley

94-104 (99.3)
94-99 (97.0)

71-80 (76.4)
72-77 (74.8)

6
5

24-27 (25,
25-26 (25.

5

22.0-96.5 (21.8)

40-45 (42.8)
39-43 (40.6)

Cambridge Gulf

91-96 (93.8)

22-25 (25.6)

23.0-2

5.0 (24.0)

33-39 (35.6)

00 400100 |40 05 |40 03 |40 Os
~y

3 91-93 (92.0) 70-73 (72.0) 26 (26.0) 0{28.5) 39
Northern 7 91101 (95.8) 70-77 (73.8) 21-26 (28.7) 225255 (23.6) 3344 37.5)
Territory 3 92.97 (94.0) 73-75 (74.0) 25.26 (25.6) 25.0 (23.0) 35
Queensland 3 95 (95.0) 7175 (73.3) 24-25 (24.6) 23.0-24.0 (23.5) 37

1 93 72 24 245
Rhipidura dryas Gould Wood Fantail
Distribution

Northern Australian coasts from the Watson River, Qld, to Yampi Peninsula, W.A.
See Storr (1977, 1980, 1984b). Also southern New Guinea. In Western Australia confined
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to Kimberley, from Cambridge Gulf around northern and western coasts to Wotjulum,
and mland to Mitchell Plateau and on contunental islands. See Figure 38.
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Figure 38 Map of Kimberley, Western Australia, locating records of Rhupidura dryas: 1 25 km
E of Shakespeare Hill; 2 mouth of King River (A6) and 30 km S of Wyndham; 3
Parry Creek (A1) and Wyndham (A5); 4 near Cape Bernier and near Evelyn Island;
5 Napier Broome Bay (B1) and Kalumburu; 6 near Davidson Point, 7 near September
Point: 8 Osborn Islands (B12); 9 Walsh Pomt Port Warrender (B3); 10 Mitchell Plateau;
11 Katers Island (B12): 12 East Montalivet Island (B12); 13 Prince Frederick Harbour:
4 Boongaree Island (B12); 15 Careening Bay (B6), Cape Brewster and Coronation
Islands; 16 Kunmunva; 17 Woyulum.

Status and Ecology

In Western Australia uncommon, occurring in ones and twos. One of the rarer mangrove
birds and has a rather patchy distribution. Not confined to mangroves and occurs in
coastal semi-deciduous vine forests and closed riverine forests. Within mangal most often
in Rhizophora forest. At mouth of King River favoured mixed Bruguiera-Advicennia and
dense low Acanthus. Forage below canopy, hovering and hawking for flying insects
and hopping about on vegetation and ground. Often tlick wings and fan tail while
scarching for food but much less nimble than Mangrove Grev Fanwil Rhidpidura phasiana.
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Voice

Contact calls are soft ‘chip-it” or ‘chip’ and sometimes soft whispery notes. Song is
a series of high pitched whistling notes, ‘seep-seep-seeper seep-sep’, or ‘seep-seep chip-
chip-chip’.

Food

Stomach contents of 7 WA, specimens were examined. Most important foods were
Hemiptera (mainly leafhoppers Fulgoroidea), Hymenoptera (ants and wasps), Lepidoptera
(moths), Coleoptera (beetles) and Diptera (flies and mosquitoes). Other items included
insect eggs and spiders. Prey ranged from 1 to 7 mm long.

Breeding

No breeding records for Western Australia. In Northern Territory breed from November
to February. See Storr (1977).

Unfeathered Parts

In 11 Kimberley specimens. Iris dark brown or brown. Upper mandible black or greyish-
brown. Lower mandible blackish-brown or greyish-brown with a whitish base. Legs
horn, brown, black or grey. Mouth whitish, or pink.

Geographic Variation

Most recent workers including Galbraith (1974) and Ford (1983) have weated R. dryas
as a race of the Rufous Fantail R. rufifrons. Ford showed that rufifrons and dryas do
not intergrade in north Queensland and that the superficial resemblance of northern
breeding populations of rufifrons to dryas was a case of convergence. Storr (1984) was
the first to weat dryas and rufifrons as allospecies in view of their marked differences
in habitat and morphology. Further work is needed to determine whether streptophora
of southern New Guinea is separable from R. dryas.

Table 11 Measurernents (mm) and weight (g) of Rhipidura dryas from Western Australia. Means in parentheses.

Population Sex N Wing Tail Tarsus Bill length Bill width Weight

Kimberley, WA é 9 65-72 (69.0) 80-90 (86.1) 18-20 (19.5) 12.5-15.0 (14.0) 4.3-
? 4 63-72 (66.6) 81-89 (84.3) 19-20 (19.5) 14.0-14.5 (14.1) 4.5-

b (4.9) 8.0-10.0 (9.1
5(5.1) 8.4- 8.6 (8.5)

Rhipidura phasiana De Vis Mangrove Grey Fantail

Distribution

Coastal northern Australia from Shark Bay, W.A. to Norman River Qld, and southern
New Guinea. See Storr (1977, 1980, 1983, 1984a, 1984b, 1985) and Heron (1975). In Western
Australia, in all five mangrove regions. See Figure 39. In Kimberley, from far north-
east and Cambridge Gulf around northern and western coasts to Whistle Creek and
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Anna Plains. Not recorded from any Kimberlev asland. In the Pilbara, from Mandora
Creek south-west 1o Gralia Bay and Mangrove Bay, and some islands m Dampier
Archipelago. In the Camarvon-Shark Bay region, at Lake Macleod and along coasts
from Miaboolia Beach 1o 8 kin NNW of Long Point; also northern Peron Peninsula
at Guichenault Point and Liude Tagoon.
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Figure 39 Map of northern Western Australia, locating records of Rhipidura phasiana: 1 25 km
E of Shakespeare Hill 2 16 km S of Wyndham and mouth of King River (A6); 3
Parry Creek {;\I) and Wyndham (A5); - Black Cliff Pomnt (Al), 7 km NNE of Mount
Conmection (A2) and Sull Bay (A%); 5 :\dl)ltl Broome Bay (Bl); 6 Lawlev River delta
(B2) and Walsh Point Port Warrender (B3); 7 Saint George Bdsm (B7); 8 Secure Bay;
9 mouth of Trent River (B8); 10 12 kin SW of Kinbolton and mouth of Townsend
River; 11 Point Torment (BY); 12 Dmb\ (B10y: 13 Cygnet Bay (B11): 14 Packer Island
i 1) 15 Beagle Bav: 16 Coulomb Poing 17 Be Hl(d ( reek, Willie Creek (C3) and Broome
(Ch: 18 Thangoo (CH); 19 Cape Bossut (C7), Rocky Creek (C8) and Whistle Creek
(C ‘)) 20 Anna Plains; 21 Mandora (D1y; 22 (d})( Keraudren (D2) and Pardoo Creek
(D 23 mouth of De Grev River (Db 21 Leslie Salt (Do) and Port Hedland (D7);
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25 Cowrie Creek (D9); 26 Balla Balla Harbour (D10) and Depuch Island: 27 Cossack
(D11}, Point Samson (ID12) and Popes Nose Creek (D13); 28 Nicol Bay (D14), Withnell
Bay (D15), King Bay (D16) and Legendre Island (D29); 29 West Lewis and Enderby
Islands (D29); 30 mouth of Devil Creek (D183 31 mouth of Fortescue River (D19);
32 mouth of Cane River (D20); 3% Onslow and mouth of Ashburton River (D21y;
34 Giralia Bay (D22), Gales Bay (D23), Bay of Rest (D24) and near Learmonth (D25);
35 Mangrove Bay (D26) and Yardie Creek (D28); 36 Lake MacLeod (E1); 57 Miaboolia
Beach (E2), Carnarvon and Oyster Creek (E3); 38 Bush Bay (E5), New Bay (E6); 39
Greenough Point (E7), 5 km SSE of Denham Hummock (E8) and 9 ki N of Long
Point (E9); 40 Guichenault Point (E11); 41 Little Lagoon (E12).

Status

Moderately common on northern and western Kimberley coasts from Cambridge Gulf
to Point Torment. In south-west Kimberley, common; for example, nine counted on
a transect through mangal at Cape Bossut on 11 April 1974, and five on a transect at
Whistle Creek on 8 April 1974.

In the Pilbara, much more common in some blocks of mangal than others, e.g. uncommon
at Mandora Creek, common at Cape Keraudren and Pardoo, very common at Cowrie
Creek (30 recorded in mangal transect on 3 October 1980), common at Balla Balla Harbour,
moderately common at Point Samson, common in mouth of Fortescue and Cane Rivers,
and common to very common at Mangrove Bay (22 recorded around edge of mangal
on 16 July 1981).

In Carnarvon-Shark Bay region, common at Lake Macl.eod, Miahoolia Beach, Carnarvon
and Bush Bay, and uncommon in mangal 7-8 km north of Long Point (only four recorded
here on 14 November 1982). None found in small block of mangal at Long Point, the
last mangroves on mainland side of Shark Bay. On Peron Peninsula, moderately common
at Guichenault Point, but only three seen at Little Lagoon.

Ecology

In Kimberley, occurring in all mangal formations from dense mixed forests to open
stunted Avicennia. In Cambridge Gulf and north-west Kimberley largely confined to
mangal, but in south-west Kimberley also in other near-coastal vegetation, especially
forests and thickets of Melaleuca acacioides. This melaleuca forms large stands often
contiguous with mangal or separated by samphire and buffel grass flats. The melaleuca
thickets and samphire flats are both rich in insects, and this may explain greater abundance
of Mangrove Grey Fantail in south-west Kimberley than further north. North of Point
Torment most mangals are backed by bare mudflats and open woodland that is unsuitable
habitat for this species.

In the Pilbara, found in all mangal formations including forests of Rhizophora, and
open stunted and even almost dead stands of Avicennia. Occasionally leaves mangal
to forage in neighbouring samphire flats and Acacia scrubs.

In Carnarvon-Shark Bay region, confined to mangal occurring in most formations
from Avicennia woodland to low stunted shrubland. Also forage in adjacent samphire
flats.
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Feed moall levels of mangal in canopy of rees and shrubs and on branches, tree
trunks, hanging roots, prop roots, pneumatophores, fallen logs and ground. Also frequently
feed above canopy and around edges of mangal, hawking flving insects and returning
to cover. Occastonally leaves mangal to forage out over samphire flats. In south-west
Kimberley, often cross 2-3 km of samphire and buffel grass flats to belts of melaleuca.
Within these melalenca forests and thickets also feed inall staa from the canopy 10
the ground.

Insectsare gleaned from vegetanon while perched or hovering, and the constantmovement
and tanning of the tail flushes many small insects that are then caught in mid-air or
[oltowed and snapped up when they ind. Extremely actuve and aerobatic. They hop
abouwt on the vegetation, often make short flights, and {lutter, hover and wrn in and
out among the mangroves. Observed catching mosquitoes by hovering just above water.
Often follow an observer through mangal catching disturbed insects. On many occasions
I have had fantails catching mosquitoes and sand-flies that were attracted to me. The
birds would hover and tlutter to within about 20 ¢m and on several occasions even
briefly land on me while catching insects. This feeding method would no doubt also
be used with other large mammals, especially the kangaroos and wallabies that often
shelter from the heat and drink within the mangal. Mangrove Grey Fantails often drink
and bathe at [reshwater springs in the mangroves,

Voice

Contact calls are short ‘check chek” or “dek dek’ sounds similar to those of Grey Fantail
Rhupidira fuliginosa. Song is a series of short twittering whistles, ‘chit-chit chitty-chit;,
usually Tasting 3-4 seconds, and easily distinguished from song of Grey Fantail.

Food

Stomach contents of 12 WAL specimens were examined. Most important foods were
Hymenopteraand Diptera. Eighty-seven Hymenoptera (mainly wasps) found in 7 stomachs,
and 61 Diptera (flies and mosquitoes) in 8 stomachs. Other important foods were Hemiptera
(15 in 6 stomachs). Coleoptera (8 in 6 stomachs), Lepidoptera (in 8 stomachs), Araneida
(8 in 3 stomachs) and ants (3 in 2 stomachs). Other items included insect larvae and
a cricket. Prey ranged from 2 1o 12 mm long.

Breeding

In Kimberley and Pilbara from September to March (Storr 1980, 198424), and in Carnarvon-
Shark Bay region in spring and summer (Storr 1985). Sexes share in nest building and
attending young out of nest. Nests shaped Tike small stemmed glass without a base.
Made of fine strips of bark (usually Avicennia) tightly bound together with spider web
and lined with fine rootlets and strips of bark. Nest tail or stem is made of thin strips
of bark bound together with spider web. Most nests built from | 10 3 m above high
watet, on thin horizontal branches of mangroves especially Avicennia. Nests have a light
brown papier-mache look and camoutlage well with pale bark of Avicennia.

Measurements (mm) of 4 WAL nests are as [ollows: 1) external 53 wide x 50 deep,
mternally 36 wide and 23 deep, tail 50 long: 2 ) externally 54 wide x 45 deep, internally
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42 wide x 30 deep, tail 30 long; 3) externally 52 wide x 40 deep, internally 40 wide
x 25 deep, il 55 long; and 4) externally 53 wide x 36 deep, internally 38 wide x 20
deep, tail 30 long. The tail of one nest found near Carnarvon was 160 mm long. One
or two eggs form the clutch. They are creamy white with light brown spots and blotches
forming a zone around the larger end. Two eggs from Carnarvon measured 15.6 x 12.0
mm and 15.5 x 12.4.mm

Immature birds have head, brow, back and wing coverts tinged with buff, and wing
coverts broadly edged with white.

Unfeathered Parts

Iris brown (N24) or dark brown (23). Upper mandible black or dark brown. Lower
mandible black with a white or greyish-white base. Legs black (sometimes grey). Mouth
yellow.

Taxonomy

Ford (1981b) showed that phasiana was the most distinctive member of the Rhipidura
fuliginosa complex. It differs from the other members of the group in song, ecology,
clutch size and morphology. Compared to fuliginosa, phasiana is small, has a large
bill and short tail, is paler on the upperparts (light brownish-grey rather than dark
grey), has a small pale grey breast smudge rather than a blackish-grey band, is more
buffy on the underparts and has little or no white edging to the secondaries. The song
is also very different to that of fuliginosa, both on sonagrams and to the ear (Ford
1981). T therefore follow Storr (1984a) in treating phasiana as a full species.

Table 12 Measurements (mm) and weight (g) of Rhipidura phasiana from Western Australia, means in parentheses.

Population N Wing Tail Tarsus Bill length Bill width Weight Total length

Carnarvon-
Shark Bay 13 62-70 (65.7) 68-75 (73.5) 15-17 (16.3) 12.0-14.0 (12.8)  4.0-5.1 (4.3) 6.4-7.6 (7.0 139151 (146)

Pilbara 51 BLTOM6T)  T380(760) 1517 (164) 115140128  3145(3.8)  40-78(68)  140-158 (15])
Kimberley I G368 (66.1)  T0-79(746)  1518(16:3)  115145(129)  $547(11)  5075(66)  120-155 (146)
Mpyiagra ruficollis (Vieillot) Broad-billed Flycatcher
Distribution

Coastal northern Australia from Frazier Downs, W.A. To Keppel Bay, Qld. See Storr
(1977, 1980) and Boles (1984). Also Timor and northern New Guinea. In Western Australia
confined to Kimberley, from far north-east and Cambridge Gulf to Whistle Creek and
on continental islands (Sir Graham Moore, Carlia, Boongaree, Augustus and Heywood).
See Figure 40.
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Figure 40 Map of Kimberley, Western Australia locating records of Mvyiagra ruficollis: 1 25 km
- of Shakespeare Hill; 2 Sull Bay (A3) and 16 kim NNW of Wyndham: 3 Black ClLff
Point (Al 4 Napier Broome Bay (Bl and Siv Graham Moore Islands (B12): 5 Carlia
Island (B12): 6 Lawley River delta (B2); 7 Walsh Point Port Warrender (B3): 8 Prince
Frederick Harbour; 9 Boongaree Island (B12); 10 Saint George Basin (B7); 11 Kunmunya;
12 Augustus Island (B12): 18 South Hevwood Island (B12); 14 near mouth of Sale
River; 15 Walcott Inlet; 16 Collier Bay; 17 Wotjulum; 18 Cascade Bay and Port Usborne:
19 Pomt Torment (BY): 20 Derby (B10): 21 mouth of Fiuzroy River; 22 Cygnet Bay
(BI1): 23 Sunday Island (B12); 24 Packer Island (Cl1); 25 Cape Borda and Pender Bay:
26 Cape Baskerville: 27 3 km S of Cape Bertholet (C2); 28 Coulomb Point: 29 Willie
Creek (C3): 30 Broome (Ch; 31 Cape Bossut ((7).

Status and Ecology

Locally moderately common, but generally uncommon. Moderately common at Black
Chif Pomt in Cambridge Gulf, but scarce elsewhere in the Gull. In Lawley River estuary
and at Walsh Point and Point Torment, moderately common, but in St George Basin
and on Dampier Land, uncommon. Usually in ones and twos, often pairs.

Rand and Gilliard (1967) remark that this is one of the few birds in New Guinea
that seem restricted to mangrove forests. In the Northern Territory and Queenstand found
mainly in mangroves but occasionally in other near-coastal vegetation including riverine
forest, monsoon thickets and melaleuca swamps. In Western Australia found mainly in
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mangroves and occasionally coastal vine forests. In mangroves favour extensive blocks
with closed formations. Often found in pure and mixed forests of Rhizophora, Bruguiera
and Avicennia, tall woodlands of Avicennia and Camptostemon, thickets of Aegiceras
and Ceriops and mixed Ceriops-Camptostemon.

Forage at all levels of mangal from canopy to ground. Prey often captured among
leaves by rapid sideways snap of bill. Also forage on branches, trunks, prop roots,
pneumatophores and ground. At Rumble Bay one seen clinging upside down picking
food from hanging aerial root of Rhizophora. Occasionally insects taken on wing. Food
taken on ground or in air is carried back to a perch. Like Leaden Flycatcher Myiagra
rubecula, often quivers taill up and down or sideways when perched and sometimes
raises short crest.

Field Characters

Male Broad-billed Flycatchers have more rufous on throat and breast and more gloss
on head and back than females. Females also have a pale line of feathers on forehead,
across top of bill. In the field this flycatcher 1s difficult to separate from female Leaden
Flycatchers. Broad-billed Flycatchers differ from female Leaden Flycatchers in having
wider, flatter bill, more white below eye and in lore (Leaden females are blackish in
lore) and fermales have a grevish forehead. Compared to female Leaden, male Broad-
billed Flycatchers are darker and glossier on head, back, wings and tail. Immature Broad-
billed Flycatchers have whitsh throat, buff breast (richer in males), brown wings and
dull greyish-blue head and back. They also have white on outer tail feathers.

Voice

Contact calls are mainly churring ‘scratch’ sounds. Other calls include a ‘chee-chew’
and ‘ka-tree’ repeated and a more musical joey joey’ repeated two or three times and
a higher pitched ‘chinny chinny’ or ‘chrinney-chrinney’.

Food

Stomach contents of 12 W.A. specimens were examined. Most important foods were
insects: Coleoptera (including Scarabacidae, Melonthinae and Cerambycidae), Lepidoptera,
Hemiptera (including Pentatomidae and Reduvioidea), Hymenoptera (wasps, bees and
Polyrachis ants) and Diptera. Other foods include spiders and once a small mollusc
and grit. Most prey was less than 5 mm long, but one beetle measured 9 mm.

Breeding

No breeding records from Western Australia. Males with enlarged gonads collected
in October in Cambridge Gulf and Lawley River estuary. In Northern Territory breeds
in October (Storr 1977) and in Queensland from November to February (Storr 1984b).
Most nests are shallow cups 60 mm wide and deep, made of strips of bark and grass,
bound together with spider web. Usually built in a vertical fork of a mangrove 1-3 m
above high water. A clutch of three eggs collected by R. Mason on 28 October 1979
in Darwin mangroves, measured 18.9 x 13.7 mm, 18.4 x 13.5 mm and 189 x 13.4 mm.
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Unfeathered Pargs

Adults. Iris dark brown to brown. Bill bluish-black to bluish-grev with a black tip.
Mouth pink to greyish-white. Legs grev o grevish-black. Immatures have a brownish
bill with a pale base to the lower mandible, and have a vellow mouth.

Geographic Variation
I follow Storr (1977, 1980, 1984h) and Ford (1983) in placing all Australian and New

Guinea populations in the same subspecies ML v mamikae Ogilvie-Grant.

Table 13 Measwements (mmy and weight (g of Mywugra ruficollis, means in parentheses.

Poputaton Sex N Wing Fal Tarsus Bill fength Bill width Weight
Rimberley, & 21 66-7 1ihX ¥ -804 45 fo-19¢17 6 6.5 080017 35 (I3 S I G ES010.2
WwWa Q G G3-7 11668 6167601 16200175 16518 00172, G872 5105498
Northern IS} ! 7l ol 21 1.0 7.2
ferrony Q d HR-FOHU.04 H6-69HR.04 16-149017 63 IRO-TKS0IR.3s THRT T
Queenshand 3 BRI 6t 17.19 16,5170 5470 100119

9 i HWH-TTT LN H3-68i0) % 190170 60190017 6y GO-R0070 103
New Guinea 3 3 FO-THT20 O 696601 70170 175180017 8 6RT T
Mpyiagra alecto ( Termminck) Shining Flycatcher

Distributuon

Northern Australia from Pomt Samson, WAL, to Moreton Bay, Qld. See Storr (1977,
1980, 19844, 1984b). Outside Australia, the Moluccas, Tenimbar and Aru Islands, New
Guinea, the Bismarck Archipelago and Admiralty Islands. In Kimberley, northern and
western coasts from Cambridge Gulf to Tilbata Creck and Cygnet Bay on northern Dampier
Land and some continental islands. Also recorded in interior of Kimberley along large
watercourses, namely middle Carson, middle Drysdale, lower Dunham, lower Ord and
Elvire. In the Pilbara all records are from mangal between Cossack and Point Samson.
See Story (1980, 1984a) and Figure 41

Status and Ecology

In Kimberley mangals, generally uncommon, occurring mainly in ones and twos (often
i pairs). Inland records are mostly of single, immature birds. The status of the birds
in the Cossack-Point Samson mangal is uncertain. LC. Carnaby reported a female at
Cossack m the 1960s, and TE. Bush observed a female at Point Samson on 10 September
1976 and three days later a pair at Cossack. On 7 October 1975 one was calling from
mangal 2 km SW ol Cossack. Tt appears that these birds are part of a small isolated
population in this mangal. There are no other Pilbara records, which one would expect
i odd birds were visiting this region from the Kimberley. September-October is also
the start of the breeding season 1 the Kimberley, so most wanderers should be back
in their breeding quarters by this tme. The mangal between Cossack and Point Samson
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Map of northern Western Australia, locating records of Myiagra alecto: 1 Elvire River;
2 lower Dunham River; 3 lower Ord River near Ivanhoe; 4 Parry Creek; 5 near Sphinx
Rocks; 6 Black Cliff Point (Al); 7 near Cape Bernier; 8 junction of Johnson Creek
and Drysdale River; 9 middle Carson River; 10 near mouth of Drysdale River; 11
Napier Broome Bay (Bl); 12 Sir Graham Moore Islands (B12); 13 Cape Bougainville;
14 Osborn Islands (B12); 15 Lawley River delta (B2) and Walsh Point (B3); 16 Bigge
Istand (B12); 17 York Sound; 18 Prince Frederick Harbour including mouth of Hunter
River (B5) and Boongaree Island (B12); 19 near Cape Brewster, Coronation Islands
(B12) and Careening Bay (B6); 20 Saint George Basin (B7) including Saint Andrew
and Uwins Islands (B12); 21 Augustus Island (B12); 22 Secure Bay; 23 Wotjulum; 24
Port Usborne and 12 km SW of Kimbolton; 25 mouth of Stewart River; 26 Point
Torment (B9); 27 Cygnet Bay (B11); 28 Sunday Island; 29 Packer Island (C1); 30 Cossack
(D11) and near Point Samson (D12).

is the most luxuriant and one of the largest blocks in the Pilbara. It contains good
areas of low-closed forest of Rhizophora, Rhizophora-Avicennia and Bruguiera, which
is suitable habitat for this flycatcher.

In Kimberley found mainly in mangroves. Occasionally seen in coastal semi-deciduous
vine forests and riverine vegetation with Melaleuca and Pandanus. Within mangal favour
closed formations, especially forests of Rhizophora and Bruguiera, mixed stands of
Rhizophora-Avicennia with Aegiceras understory, and pure and mixed thickets of
Rhizophora, Aegiceras, Bruguiera and Ceriops.
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Feed mamly m lower levels of mangal: on wee trunks, among tangled prop roots
and pneumatophores, on fallen logs and on ground. In muddy arcas feet and Tegs often
covered - mud. Farlv active, with short thghts and hops, often thick tal from side
1o side or up and down and occastonally fan tul. Quick o snap up insects disturbed
by their movements. Often forage just above water line on incoming tides, searching
ree trunks and prop roots for insects displaced by rising water. Ar Mt Trafalgar in August
1971 a female was tiving out over a freshwater pool, hovering for second and snatching
water beetles from surface. Often bathe at freshwater springs in mangal, alight in water
and flick it over head and back with wings.

Voice

Contact calls include low grating ‘screek’” or ‘ngaar’ like creaking door, a drawn-out
scratch’” and ‘squeeel’. Song includes loud melodious whistles and wrills, ‘zwick’ repeated
four or live times, loud ringing joey joey' and long or short ‘fil-fil. When calling often
raise crown feathers i low arest. Often loud whistling calls of males answered by grating
or creaking calls from other birds, probably females,

Food

Stomach contents of 9 WAL specimens were examined. Most unportant foods were
Crustacea (crabs), Hymenoptera (wasps) and Coleoptera (beetles). Minor toods were spiders,
Hemiptera, ants of the genus Polyrachis and Lepidoptera. Most prey was between 2-
5 mm long. G.F. Hill (1911) Listed small shells, crabs and ants as food taken by birds
in Napier Broome Bay.

Breeding

In Kimberlev from about mid-October to March. Pans share m nest building. Most
nests built from -3 m above water in vertical forks. They are cup-shaped, made of fine
pieces of dry bark, leaves and twigs, bound together with spider web and lined with
coarse twigs, bark and rootlets. A nest collected near Black Cliff Point, Cambridge Gulf,
on 12 October 1982 was 75 mm wide and 35 mm deep externally, and 55 mm wide
and 30 mm deep internally. It was placed 2.5 m up n a vertical fork of a Rhizophora
sapling. A clutch of two eggs was collected by G.F. Hill at Napier Broome Bay on
31 January 1910.

Unfeathered Parts

Adult. Iris dark brown to brown. Bill bluish-black o bluish-grey with a black up.
Mouth orange to reddish-orange. Legs blue-grev to grevish-black. Immatures have an
all-dark erevish-black bill.
Geographic Variation

Mavr (1911) grouped all Ausualian populations under one subspecies (nitida). Keast
(1958 divided the Australian populatons into three subspecies: torments in west Kimberley,
nitida in north-east Kimberley and the Northern Territory, and wardell in Queensland.
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‘The range of the Shining Flycatcher is continuous in Kimberley and the Northern Territory,
butthereisabreak between the latterand Queensland populations in the Gulf of Carpentaria.
Keast believed that torment: differed from nitida in having a long, narrow bill, and
that the males had a sooty black not glossy black abdomen, and females lacked the
sheen on the head. Mees (1982) also recognized tormenti. However neither Keast nor
Mees had adequate adult material from the Kimberley. Kimberley birds certainly have
long narrow bills, but so do birds from the Victoria River drainage, N.T. Indeed a female
from the Bullo River has not only a long bill but a narrower bill than all Kimberley
females. Adult Kimberley males have a shiny abdomen and adult females a glossy blue-
black crown, as in other races. It is worth noting that juvenile males are coloured like
immature females except for a few black feathers on their chin. They change gradually
to black with immature birds still lacking the sheen on the belly. Until knowledge is
gained on the manner of the changes between the Victoria River drainage and Melville
Island, I follow Ford (1983) in treating the Kimberley-Northern Territory population
as a separate subspecies melvillensis from the north Queensland population wardells.
In passing however I note that an immature female from Tully, Queensland, is very
similar to a female from the Roper River, Northern Territory. If only one Australian
subspecies is recognized, as before Keast, wardelli is its name.

Table 4 Measurements (mm) and weight (g) of Myiagra alecto from Western Australia and Northern Territory, means
in parentheses.

Population Sex N Wing Tl Larsus Bill length Bill width Weight fotal length
Kimberley, 3 1l 80-89(81.0 68-78(73.4) 20-23(21.2y 22.0-24.0(28.0) 6(5.1) 18-20019) 160-189(173)
WA Q 14 76-8U8LOY  69-TH71.8) 20-22(21.0) 21.0-28.5(22.5) 5.8(5.2) 15-21(18)  163-184(175)
Northern 3 7 83-90(86.0)  72-78(74.1) 19-22(20.5) 2L0-225(2L7)  1.9-5.6(5.3) 18,92

Territory Q 5 79-83(8L.0)  68-76(72.6) 20-22(21.4) 215-22.0021.9)  L.8-5.6(5.1) 18-22(20)  179-188(183)
Gerygone levigaster Gould Mangrove Flyeater
Distribution

Coastal northern and eastern Australia from southern Kimberley, W.A., to Lake
Macquarie, N.S.W. See Storr (1977, 1980, 1984b) and Morris et al. (1981). In Western
Australia from Cambridge Gulf around northern and western coasts to Nita Downs.
See Figure 42.

Status and Ecology

Usually in ones and twos, often pairs. Much more common in some blocks of mangal
than others. Common in Cambridge Gulf but scarce in north-west Kimberley at Pago,
Port Warrender and St George Basin. Common to moderately common at Point Torment
and common 1n south-west Kimberley from Cygnet Bay to Nita Downs.

In Cambridge Gulf mainly in mangroves. Favours open areas within the mangal and
landward zones with Avicennia, Aegiceras and Excoecaria. Also in Melaleuca woodland
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Figure 42 Map of Kimberley, Western Austalia, locating records of Gerygone levigaster: | 25
km E of Shakespeare Hill: 2 near mouth of King River (A6); 3§ Wyndham (Ad) and
16 km NNW of Wyndham; 4 Pairy (‘utk 5 mouth of Ord River and 7 km NNE
of Mount Connection (A2); 6 Black Cliff Point (Al); 7 Napier Broome Bay (Bl); 8
near mouth of Roe River; 9 Saint George Basin (B7): 10 mouth of 'I‘u*m River (B8);
1 Point Torment (BY9); 12 Derby (B10); 13 mouth of Fizroy River; 14 Cygnet Bay
(B11); 15 One Arm Point and near Cape Leveque: 16 Lombadina, Pac l\u Island (C1)
and Martins Well: 17 Pender Bayv: 18 Beagle Bay: 19 Cape Baskerville; 20 3 km S
of Cape Bertholet (C2); 21 Willie Creek (C3); 22 16 km NE of Broome and Broome
(G 23 Roebuck Plains; 24 Thangoo: 25 Lagrange; 26 Frazier Downs; 27 Nita Downs.

and thickets backing mangal and fringing creeks and rivers. In Port Warrender and
St George Basin, only in tall mixed forest of Rhizophora-Bruguiera. At Point Torment,
favowrs mixed mangal of Brugwera, Ceriops and Camptosiemon with scatiered Avicennia,
also mixed and pure stands of Camptosternon-Avicennia; and of ten in thickets of Melaleuca
acacioides backing mangal. On Dampier Land the most common flveater. Here favours
thicketsof Melaleuca acacioides (of ten mixed with Acacia) growing around coastal samphire
flats, behind coastal dunes and along watercourses. Less frequently in mangal, mainly
pure and mixed stands of Camptosternon, Rhizophora and Bruguiera. Further south
at Thangoo. Luagrange, Frazier Downs and Nita Downs mainly in near-coastal belts of
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Melaleuca acacioides and swamps with M. cajuputi. Overall has preference for Melaleuca.
Within mangal favours edges and more open landward zones.

Feed mainly in canopy, moving rapidly through foliage with short hops and flights,
taking insects from leaves and flowers. Occasionally hovering at flowers to peck at insects,
and making short flights to catch flying prey.

Voice
Soft chattering contact calls, and rich melodious rising and falling song, similar to
that of Western Flyeater Gerygone fusca.

Food

Stomach contents of 11 W.A. specimens were examined. Most important foods were
Hemiptera (mostly bugs), Coleoptera (beetles), Hymenoptera (wasps), Lepidoptera and
spiders. Forty-nine Hemiptera were found in 9 stomachs, 30 Coleoptera (in 8 stomachs),
24 Hymenoptera (in 6 stomachs), Lepidoptera (in 5 stomachs) and 6 spiders (in 5 stomachs).
Minor foods were ants, Diptera and insect eggs and larvae. Most items were 2-5 mm
long.

Breeding

In Kimberley from February to July. At Willie Creek on 23 September 1975 an adult
was displaying to another adult and juvenile on same perch. Its wings were held vertical
(almost touching), head to one side and tail fanned and held low. As it sang it began
to flick and lower wings slowly. A similar display by one bird observed at Roebuck
Plains in July 1975. It appeared to be in response to others calling nearby.

Nests are small compact domes, with short tail, and spout-like entrance near the top.
Usually built in hanging leaves of Melaleuca trees or mangroves and often near nesting
colonies of wasps. A nest collected by N. Kolichis on 18 March 1980 was placed 5 m
up on a thin twig of drooping Melaleuca acacioides branch. It measured 150 mm long
(tail 20 mm long), and 50 mm wide, with circular spout-like entrance 25 mm wide
near top. It was made of pieces of Melaleuca bark, bound together with spider web
and lined with feathers. Two or three eggs form the clutch. They are pinkish-white,
finely spotted and flecked with light reddish-brown, mainly on larger end. A clutch
of two eggs collected by N. Kolichis at Roebuck Plains on 26 February 1986 measured
16.5 x 11.9 mm and 16.6 x 11.3 mm, and one egg collected there on 18 March 1980,
15.0 x 10.8 mm.

Birds just fledged have face and brow yellow and wings, back and rump tinged with
butf.

Unfeathered Parts
Adults. Iris brick red (N14), red (11), red-brown (8), brown (2), dark red (1) and pale
red (1). Bill black. Legs black (19), grey-black (2), grey-brown (1), grey (1), dark grey
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(1) and light grev (1), Mouth black or grevish. Three imumatures, Inis reddish, pale grey-
brown or grev. Bill dark brown or pale grev. Legs grey, blue-grev or hght grev. Mouth
vellow.

Table 15> Masurements nnmi and waght (g of Gervgone lecigaster hrom Western Austalias means i parentheses

Population Sex N Wing Laal Larsus Bill fength Bull width foul length Waght
Kimbetley, & 2 SH0-05052.5) 36- H3R 16- 180108} L20- 1350024 2837 97-1H 10 5.0-6.95.6)
WA ? 8 -5150.2 32385560 I6-17116.3) LEO-13.5012.1) 256030 99-1051 101 5.0-6.605.5)
Gerygone tenebrosa (Hall) Dusky Flyeater

Distributon

Fndemic to Western Australia. In Kunberley restricted to south-west, from mouth of
Trent River to Whistle Creek. In the Pilbara from Cape Keraudren south-west o Giralia
Bay and Mangrove Bay and islands in Dampier Archipelago. In Carnarvon region at
Lake MacLeod, and on mamland coasts from Miaboolia Beach south to 8 kmm NNW
of Long Point. See Figure 13, Two large breaks in its range: one along Eighty Mile
Beach from Whistle Creek to Cape Keraudren, the other along rocky coast devoid of
mangal between Mangrove Bay and Miaboolia Beach. Its distribution in Kimberley appears
to be himited in north by presence of Large-billed Flyveater Gerygone magnivostris.

Status and Ecology

Throughout its range one of the most common birds in mangal. Usually in ones
or twos (often pairs) and occasionally in family parties.

Contined to mangal. In Kimberley, occurs in wide range of habitats including tall
forest of Rhzophora, whipstick thickets of Bruguiera and Ceriops, woodlands of Avicennia
and Camptostermon, and low open Avicennia. Attracted to {lowering trees and shrubs
especially Bruguiera and Aegiceras. In the Pilbara favours forests and woodlands of
Rhizophora and Avicennia in pure or mixed stands and thickets of Avicennia and Ceriops.
In Carnarvon region mainly in woodlands and thickets of Avicennia.

Very active, being almost continuously on the move. Feed mainly in outer canopy,
gleaning insects from leaves and flowers. Frequently hover about foliage and at {lowers
snapping at insects, and often hang from leaves and small branches to peck at prey.
Often make short quick jumps to snatch insects from air or from leaves. Occasionally
forage below canopy on tree trunks and branches and someumes even on prop roots.

Pairs often feed close together and keep in touch with short chattering contact calls.
Has a melodious but hesitating song ‘chee-chee chew-wee witwee', less vigorous and
more repetitive than Western Flyeater's.

Food

Stomach contents of 32 WAL specimens were examined. Most important foods were
Lepidoptera (moths and buttertlies) recorded in 20 stomachs, 110 Coleoptera (beetles)
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Map of northern Western Australia, locating records of Gerygone tenebrosa: 1 mouth
of Trent River (B8); 2 12 km SW of Kimbolton; 3 Point Torment (B9); 4 Derby (B10)
and mouth of Fitzroy River; 5 Cygnet Bay (B11) and One Arm Point; 6 Packer Island
(C1) and Pender Bay; 7 Cape Baskerville and 3 km S of Cape Bertholet (C2); 8 Willie
Creek (C3), Barred Creek and Broome (C4); 9 Thangoo (C5); 10 Lagrange Bay (C6);
11 Cape Bossut (C7), Rocky Creek (C8) and Whistle Creek (C9); 12 Cape Keraudren
(D2), Mt Blaze (D3) and Pardoo Creek (D4); 13 mouth of De Grey River (D5); 14
Leshie Salc (D6) and Port Hedland (D7); 15 Cowrie Creek (D9); 16 Balla Balla Harbour
(D10); 17 Cossack (D11), 2 km SW of Point Samson (D12) and Popes Nose Creek
(D13); 18 Nickol Bay (D14), King Bay (D16) and Dolphin and Legendre Islands (D29);
19 Dampier Salt (D17) and West Lewis and Enderby Islands (D29); 20 mouth of Maitland
River and mouth of Devil Creek (D18); 21 mouth of Fortescue River (D19); 22 mouth
of Cane River (D20); 23 mouth of Ashburton River (D21); 24 Giralia Bay (D22) and
Gales Bay (D23); 25 Bay of Rest (D24) and near Learmonth (D25); 26 Mangrove Bay
(D26); 27 Lake MacLeod (El); 28 Miaboolia Beach (E2), Carnarvon, Oyster Creek
(E3) and Mangrove Point (E4); 29 Bush Bay (E5) and New Bay (E6); 30 Greenough
Point near Denham Hummock (E7), 5 ki SSE of Denham Hummock (E8) and 8
km NNW of Long Point (E9).
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found m M stomachs, 70 Hcmlp(ui (mainly bugs Cicadellidae) in 12 stomachs, 42

Hyimenoptera (wasps) m 13 storachs, 35 Aranerda (spidersy i 10 stomachs and 26 Diptera
m 9 stonachs. \Imm foods were sn;ulx (1 5 stomachs), crabs, ants and misect eggs.

)

Prey 3-15 mum long.

Breeding

In Kinmberley in June, in the Pilbara from September to October and in Carnarvon
region from October to January. Adults share in nest construction and feeding of voung,
Most nests built in canopy, often i sicennia. They are compact domes with short
tatl and spout-like entrance near top. Nests suspended only from op usually have longer
tatls than those suspended from op and sides. Fight nests ranged in size from 170-
330 mm long (including tal), il 60-175 mm long, and entrance hole which is roughly
crealar 20-25 i in diameter. Nests made of strips of bark, dry seaweed, leaves and
feathers, bound together with spider web and plant fibre, and Tined with feathers and
soft plant material.

Two eggs form the clutch., They are white to whinsh-pink with reddish-brown spots
and small blotches mainly confined o larger end and sometmes forming a cap. Fight
eggs ranged 1 size from 17.8-20.5 mm long and 10.6-12.7 mm wide.

Birds just tledged have throat and abdomen whiush. Slightly older birds develop a
vellowish wash on face, throat and abdomen.

Unfeathered Parts

Iris white (N72), t’n‘\'ish»whitc (7). strtaw-coloured (1) and light brown (1). Bill black
(N68) or grevish-black (2) (more browmish m immatures, with the base of the lower
mandible vellowish-w hl[( ). Legs black (N59) and often glossy, or leaden black or dark
grev (18). Mouth black in adults, vellow in immatures.

Geographic Variaton

In my carlier paper on this species (Johnstone 1975) T tentatively recognized three
subspecies: nominate tenebrosa in southern Kimberley, whitlock: in the Pilbara and
christophore in the Carnarvon region. 1 noted that although isolated geographically
christophor: and whitlock: only differ from nominate tenebrosa slightly in size and
coloration. I have since collected a much arger series, which allows a better understanding
of variauon. The differences between all three populations are indeed slight. Northern
specimens of christophort from Miaboolia Beach and Lake Macl.eod are very similar
to Pilbara specimens in size and coloranon. There is also liule difference between Pilbara
birds and those from southern Kimberley from One Arm Point to Whistle Creek. The
most significant change occurs at Pomt Torment; here and northwards birds are a litde
darker on the head and back, being grevish-brown rather than olive grey. In this respect
Pomt Tormentand Trent River specimens approach the closely related Large-billed Flyveater
Goomagnoostris. Previously T believed that tenebrosa extended north to Kunmunya on
the basis of a male collected there by K.G. Buller on 20 June 1954 with supposedly
cream irides. Ford (1983) identfied this bird as o magnoostris, and after re-checking

97




the specimen I would agree, as it matches magnirostris in all but iris colour. This reduces
the overlap of magnurostris and tenebrosa to the small area on Yampi Peninsula between
the mouth of the Trent River and Port Usborne. At the mouth of the Trent River 1
observed several tenebrosa including two near a nest 4 m up in a Brugwera. In the
same block of mangal I observed and collected G. magnirostris, that showed no tendency
towards tenebrosa.

In summary, I would no longer recognize any subspecies in G. tenebrosa.

Table 16 Measuremnents () and weight (g) of Gerygone tenebrosa, means in parentheses.

Population Sex N Wing Tail Tarsus Bill length Bill width Total kength Weight
Carnarvon 3 it 53-5957.00  HATHLEG) H.O-1.000L5) 3.0-3.8(3. H5-1240117)  B.0-9.0(8.63
Region Q@ 1l 50-56(53.01  38-12(10.0) 550100 5.0-L 1385 1611 6.9-8.2(7.4;
Pilhara 3 20 53-6557.6) 12190449 19-2220.1 3Ah 29410640 H-125( 1% 7.2-10.0(8. 1)
Q i1 53-57154.8)  40-45(42.3)  19-21420.0) 5.0014.2) 3.0-3.9(3.5) HO-E20¢15)  7.0-8.2(7.4)
Kimberley 3 13 50-57(h44) 3844l 1821199 13.5-15.0¢14.4) 07125113 6.6-85(7.2)
? 12 0-5452.0)  37-42(39.8)  17-20018.7) 13.0-14.5(14.0) 100-TI8(110)  5.8-7.5(6.5)

Gerygone magnirostris Gould Large-billed Flyeater

Distribution

New Guinea, islands in Torres Swrait and coastal northern Australia from MacKay,
Qld, 1w King Sound, W.A. See Storr (1980, 1984b). In Western Australia, northern and
western Kimberley coasts from Cambridge Gulf to Port Usborne and to continental islands
(Sir Graham Moore, South-west Osborn, Carlia, Boongaree, Uwins and St Andrew). See
Figure 44. Storr (1980) gives Napier Broome Bay as the easternmost Kimberley locality.
In October 1982 I found this flyeater common in the outer parts of Cambridge Gulf,
which extends their known range east by about 200 km.

Status and Ecology

Common in Cambridge Gulf and along most northern and western Kimberley coasts.
Moderately common on islands, but scarce in extreme south of range at mouth of Trent
River and in Port Usborne where it overlaps with G. tenebrosa. Usually seen in ones
and twos and generally quiet and unobtrusive.

In Queensland and the Northern Territory occurs in a wide range of habitats, including
dense riverine vegetation, mangroves, melaleuca forests, monsoon forests and rainforests
(Storr 1977, 1984b). In Western Australia, confined to mangroves. In Cambridge Gulf
favours tall seaward forests of Rhizophora in pure stands or with Aegiceras understory,
mixed forest of Rhizophora-Bruguiera, and mixed vegetation along tidal creeks with
Avicennia, Rhizophora, Bruguiera, Xylocarpus, Aegiceras and Excoecaria. In mouth of
Lawley River and at Port Warrender mainly in Rhizophora forests, Rhizophora-Ceriops
and Avicennia-Aegiceras; in St George Basin in Bruguiera exaristata and Rhizophora
forests; in mouth of Trent River mainly in mixed forest and woodland of Rhizophora,
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Figure 44 Map of Kimberley, Western Australia, locating records of Gerygone magnirostris: 1
Parry Creek (Ad); 2 7 kin NNE of Mount Connection (A2): 3 Black Cliff Poimnt (Al);
4 near Evelyn Island; 5 Napier Broome Bay (B1): 6 Sir Graham Moore Islands (B12):
7 South Fast and South West Osborn Islands (B12); 8 Lawley River delta (B2); 9 Walsh
Point Port Warrender (B3); 10 Crystal Creek (B4); 11 Boongaree Island (B12); 12 Careening
Bay (B6); 13 Uwins Island (B12): H Saint George Basin (B7); 15 Kunmunvya; 16 mouth
of Glenelg River; 17 mouth of Trent River (B8) and Port Ushorne.

Avicennia and Aegiceras with scatiered Camptostemon and Bruguiera; and on islands
mostly in Rhuzophora. Overall has a preference for forest habitats.

Feed mainly in canopy, gleaning insects from outer branches and leaves. Occasionally
venture below canopy to forage on tee trunks and prop roots. Attracted to flowering
trees, especially Aegiceras. Feed very like Mangrove and Dusky Flyeaters, moving almost
constantly through canopy with short hops and flights, occasionally flicking the wings
and hovering. The coexistance of Mangrove, Dusky and Large-billed Flveaters in Western
Australian mangroves is dealt with in discussion.

Voice

Contact calls are short chatters or wills. Song is a rising and falling ‘wee will” or
‘we-will-wee
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Food

Stomach contents of 12 W.A. specimens were examined. Most important foods were
Coleoptera(beetles, including many weevils), Hemipteraand Hymenoptera (wasps). Eighty-
five Coleoptera were found in 11 stomachs, 16 Hemiptera (in 5 stomachs)and 10 Hymenoptera
(in 4 stomachs). Other foods were Lepidoptera and spiders, found in small numbers
in 4 stomachs, and one grasshopper. The largest prey was 15 mm long.

Breeding

In Kimberley from August to October. Adults share in nest construction and feeding
young. Most nests built 1-10 m up in Rhizophora and Bruguiera trees, usually where
udal debris is draped over branches. Nests are dome-shaped and suspended from top
and have very long ragged tail and small spout-like entrance near top. Nests have coarse,
ragged appearance that resembles flood debris, and often built close to colonies of paper
wasps. A nest from Cambridge Gulf measured 90 mm wide and 130 mm deep and had
a tail 260 mm long. Tail of a nearby nest was 600 mm long. Most nests built of leaves,
bark, grass and lichen, loosely bound together with spider web and lined with feathers,
soft seeds and fine pieces of bark.

The two or three eggs are dull white, lightly flecked and spotted with reddish-brown.
One from Cambridge Gulf measured 17.1 x 12.5 mm and three collected by R. Mason
in the Northern Territory 16.2 x 12.0 mm, 16.1 x 12.2 mm and 16.3 x 12.1 mm.

Unfeathered Parts

Iris red or red-brown. Bill black (brown in immatures). Mouth black (yellowish-white
in immatures). Legs greyish-black, grey, blue-grey or slate grey.

Geographic Variation

Specimens from Western Australia and the Northern Territory show little geographic
variation. In Western Australia odd southern birds are a little whiter less buff on breast
and belly but there is individual variation in this character. Age is also important, for
immature birds are less buff on the underparts than adults. Queensland specimens are
more strongly buff on the underparts than Northern Territory and Kimberley birds,
and are slightly smaller in wing and tail. Differentiation between these populations
is weak, so I follow Ford (1983) in weating all Australian populations as one subspecies
Gerygone magnirostris magnirostris.

Table 17 Measurements (mm) and weight (g) of Gerygone magnirostris, means in parentheses.

Population Sex N Wing Tail Tarsus Bill length Bill width Total length  Weight
Kimberley 5] 16 50-59(55.0)  40-46(42.1)  16-20(17.2) 13.0-15.0(13.8)  3.7-4.8(4.2) 95-115(109) 5.8-8.0(6.7)
WA ? 7 49-55(52.4)  37-44(39.5)  15-17(16.5) 13.0-14.0(13.5)  4.0-4.5(4.2) 100-113(106)  5.0-6.3(5.7)
Northern . .

Territory 3 7 52-58(55.7)  35-45(41.8)  16-19(17.3) 12.0-15.0(14.0)  3.8-4.5(4.0) 100-116(105)

38-42(39.7)  16-18(17.0) 12.5-14.0(18.5)  3.5-4.3(3.8) 105,113
36-40(38.4) 16 12.0-14.0(13.0)  3.6-4.13.8)

Queensland

0 O
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Zosterops lutea Gould Yellow White-eve

Distribution

Coastal northern Australia from the Edward River, Qld, to Shark Bay, WAL See Storr
(1977, 1980, 19814, 1981h, 1985). In Kimberlev around northern and western coasts from
Cambridge Gulf to Whistle Creek and Nita Downs and many islands in the Bonaparte
and Buccaneer Archipelagoes. Occasionally ascends Targer rivers, e.¢. the Ord to House
Roof Hill and Fitzroy 1o Langey Crossing. In the Pilbara {rom Mandora Creek south-
west to Point Cloates also many islands. Here 1oo occasionally ascends larger vivers well
mland for example the Maidand to Karvatha HS and Fortescue to Millstream. In Carnarvon-
Shark Bay region occurs on Lake Macl.cod, along mainland coast from Miaboolia Beach
south to Long Point, and northern Peron Peninsula south o Little Lagoon. See Figure
5.

Status and Ecology

In Western: Australia common 1o moderately common. Usually in ones, twos, small
partics of six to ten, and flocks of up o fifty.

In Kimberley, found in wide range of mangrove habitats including forests, woodlands
and thickets. Often in pure stands of Avicennia, thickets of Ceriops and mixed Ceriops-
Camptostemon, and Avicennia, Rhizophora, Camptostemon and Bruguiera. Also in near-
coastal vine scrubs, Melaleuca thickets, riverine forests and coastal town gardens, e.g.
at Broome. In the Pilbara favouring pure and mixed stands of Avicennia-Rhizophora.
Occasionally wandering into other near-coastal habitats including thickets and woodlands
ol Acacia cortacea, Ficus platypoda and riverine woodland of Melaleuca leucadendra
and Sesbania formosa. In Carnarvon-Shark Bay region where dvicennia is only mangrove,
occurring in all formations from woodlands to stunted shrubland. Also visiting coastal
Niutraria and Acacia thickets.

One of the most successtul mangrove birds. Has colonized nearly every block of mangal
in Western Australia, including very isolated blocks on Eighty-Mile Beach, Lake MacLeod
and Peron Peninsula. Very active feeders, searching with short hops through canopy,
occasionally perching sideways or even upside down 10 peck at prey and sometimes
hover-gleaning at leaves and flowers. Frequently make short flights from branch to branch
or from tree to uee. Atacted o flowering mangroves especially Rhizophora, Aegicevas
and Sonneratia. Feed mostly among foliage and small branches, sometimes below the
canopy on tree trunks and thick branches, and less frequently near the ground on prop
roots and pneumatophores,

Voice

Contact call a continuously uttered plaintive ‘'mew’, zee” or ‘pleewee’. Song a series
of piping melodious notes. Single birds in full song often mimic other birds.
Food

Stomach contents of F WAL specimens were examined. Most important foods were
Diptera {mainly mosquitoes and midges), Coleoptera (including Chrysomelidae,
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Map of northern Western Australia, locating records of Zosterops lutea: 1 House Roof
Hill Ord River; 2 mouth of King River (A6) and Wyndham (A5); 3 Sull Bay (A3)
and 7 km NNE of Mount Connection (A2); 4 Black Chiff Point (Al); 5 4 km W of
Cape St Lambert; 6 near Cape Bernier; 7 19 km W of Cape Rulhieres; 8 Napier Broome
Bay (B1); 9 Sir Graham Moore Islands (B12); 10 Hecla Island and Parry Harbour;
11 Borda Island, Osborn Islands and Carlia Island (B12); 12 Lawley River delta (B2),
Walsh Point Port Warrender (B3), Crystal Creek (B4) and mouth of Mitchell River;
13 Fenelon Island and Voltaire Passage; 14 Katers and Wollaston Islands (B12); 15
East Montalivet, Bigge (B12) and South Maret Islands; 16 Prince Frederick Harbour
including mouth of Hunter River (B5), mouth of Roe River and Boongaree Island
(B12); 17 Careening Bay (B6) and Coronation Islands (B12); 18 Saint George Basin
(B7); 19 Uwins, Augustus and Heywood Islands (B12) and near Kunmunya; 20 George
Water; 21 mouth of Sale River; 22 Walcott Inlet; 25 Collier Bay; 24 Wogulum; 25
mouth of Trent River (B8); 26 Point Torment (B9); 27 Derby (B10); 28 mouth of Fiuzroy
River and Langey Crossing; 29 Sunday Island; 30 Cygnet Bay (B11), One Arm Point
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and Cape | (\'<qu<’ 31 Packer Island (Cly and near ('Lx e Borda; 32 3 ki S of Cape
lnzhul(t (C2): 33 Barred Creek and Witlie Creek (C3): 34 Broome (Gl 35 Thangoo
(Chy: 36 Lagrange Bay (C6) and Injudinah Swamp: 57 (upt Bossut (€71, Rocky Creek
(C8) an(( Whistle Creek (C9): 38 7 ki W ool Nita Downs; 39 Mandora (D1 40 Cape
Keraudren (D2) and Pardoo Creek (D4): 4 mouth of De Grey River (D), 12 Leshe
Salt (D6) and Port Hedland (D7); 43 mouth of Turner River (DY) 41 Cowrie Creek
(DY) and mouth of Litde Yule River; 45 Depuch Island and Balla Balla Harbow
(D10y; 16 Harding River, Cossack (I)H 2 kim SW oof l’<)im Samson (D12) and Popes
Nose Creek (D13 17 Nickol Bay (D), Withnell Bav (D15) and Legendre and Dolphin
Islands (D29); 48 West Lewis an(l Enderby Islands (D29); ~19 Hermite Island (D29);
50 Dampier Salt (D17) and Matdand River at Karratha HS; 51 mouth of Devil Creek
(D18 52 Barrow Isldnd (D29) and Lowendal Islands (D29): 53 mouth of Fortescue
River (DI19); 54 Great Sandy Island; 55 Millstream; 56 Thevenard Island: 57 Weld
Island and mouth of Cane River (D20); 58 Onslow and mouth of Ashburton River
(D213: 59 Giralia Bay (D22) and Gales Bay (D23); 60 Bay of Rest (D21) and nea
[earmonth (D25); 61 Mangrove Bav (D26) and Yardie Creek (D28); 62 Pomt Cloates:
63 lake Macleod (El): 61 Miaboolia Beach (E2), Carnarvon, Pelican Island, Ovster
Creek (E3) and Mangrove Point (1'1 65 Bush Bay (Eb) and New Bay (E6); 66 Greenough

Point near Denham Huwmmock (E7), 8 km NNW of Long Point (E9) and Long Point
(E10); 67 Guichenault Point (li[l 68 Little Lagoon (F12).

Curculionidae, Bupresudae and Clenidae), Hemiptera, Lepidoptera and insect larvae.
Diptera were found in 1 stomachs often in large numbers, 29 Coleoptera (in 13 stomachs),
12 Hermiptera (in 9 stomachs) and Lepidoptera and insect larvae (in 5 stomachs). Minor
foods were wasps, molluses (including Littoraria spp.), Orthoptera, spiders, leaves, fruits,
seeds and a single pseudoscorpion. Most prey 1tems were 2-12 mm long.

Breeding

In Kimberley from Novernber to March, m the Pilbara from May to November, and
in the Carnarvon-Shark Bay region from July to February (Storr 1980, 1984a, 1985). Sexes
share in nest building and care of young. Most nests built 2-3 m up in outer foliage
of dvicennia trees. A nest collected at Carnarvon i February 1982 was 2 m from ground
m almost verucal fork of dvicennia branch; it was 75 mm wide and 60 mm deep externally,
and 35 mm deep internally, made of fine pieces of bark, plant fibre and insect cocoons,
and lined with soft rootets and small pieces of grass. Two or three bluish-white eggs
form the clutch. Three eggs from Miaboolia Beach measured 16.4 x 117 mm, 16.2 x
119 mm and 16.6 x 1.8 mm.

Unfeathered Parts

Iris brown (N24), dark brown (18), light brown (10), light red-brown (6). Upper mandible
black or dark brown. Lower mandible tip black, base blue-grey. Legs grev or dark grey.

Geographic Variaton
Mees (1969) in his revision of the Indo-Australian Zosteropidae recognized two subspecies

in Australia: Zosterops 1. Lutea from the lower Edward River, Qld, to Napier Broome
Bav, WA and Z. L balstoni from Wogulum, WAL, south to Peron Peninsula. The southern
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race ‘balstoni’ supposedly differed from the nominate form by its slightly paler underparts
and less greenish (more greyish, upperparts) and slightly shorter bill.

The range of the Yellow White-eye is continuous in Western Australia, and the birds
show very little geographic variation. Many specimens from the Pilbara and south-west
Kimberley are as yellow on the underparts and as green on the upperparts as Wyndham
birds. North-cast Kimberley specimens have on average slightly longer and thicker bills
but there 1s much overlap in this character.

There is however considerable variation within certain populations in Western Australia.
The most variable of these is at Dampier, where birds range in coloration from typical
(vellow-bellied and green-backed) to pale cream-bellied with grey flanks and grey backs.
These pale birds have the forehead pale yellow, the head, back, tail coverts and tail
light mouse-grey, the rump light grey tinged with olive, the wings light grey, the primaries
dark grey with dull white outer fringes, the throat and mid belly dull yellow, the sides
of the breast and flanks buff-grey and the undertail coverts cream. The more typically
patterned birds from this area are very slightly darker on the upperparts than birds
to the immediate north and south. At Dampier Salt the pale-bellied, grey-backed birds
made up about one third of the population. Most flocks studied here contained the
full range of colour variation. In October 1982 I collected eleven specimens at Dampier
Salt, three of them are pale-bellied, grey-backed birds, three are intermediate with a
little more yellow on the underparts and an olive tinge to the greyish upperparts, and
tive are typical yellow-bellied, green-backed birds. All of these specimens are adults in
breeding condition, in new plumage with little wear.

There is one other of these pale grey birds in the WAM collection, a specimen from
Hermite Island, also collected along with several typically patterned birds. Mathews type
specimen of Zosterops lutea headlandi from Port Hedland, Western Australia, is possibly
another one, for he noted that this bird was more greenish-yellow on the undersurface
and greyish-green above. Mees (1969) examined this specimen and noted that it was
in fact very grey. He was no doubt puzzled by this, as other specimens from the same
locality agreed perfectly with ‘balstoni’, and he believed that the bird was perhaps preserved
in spirits for a short time. I examined two specimens in the Australian National Wildlife

Table 18 Measurements (mm) and weight (g) of Zosterops lutea, means in parentheses.

Populaton Sex N Wing Tail Tarsus Bill length Bill width Weight
Carnarvon- 3 6 38-40(38.8) 15-18(16.1) 12.5-14.0¢13. 1) 7.0-8.0(7.5)
Shark Bay ol 3 36-39(37.6) 16(16.0) 12.5-14.0¢18.3) 6.2-8.0(7.4)
Pilbara 3 28 34-12(38.5) 15-18(16.3) 11.5-14.0012.9) 6.8-8.4(7.6)
Q 9 36-40(38.1) 14-18(16.3) 12.5-14.0(13.3) 7.0-9.2(8.1)
Kimberley 3 23 36-14(39.0) 15-20(16.5) 13.0-16.0(14.1) 3.1-4.2(3.6) 7.2-11.0(8.5)
Q 9 37-41(38.8) 15-17(16.2) 15.5-14.0(13.7) 5.2-4.0(3.6) 7.59.0(7.9)
Northern 3 13 37-43(40.4) 16-18(16.7) 14.0-16.0(14.5) 8.5-10.5(9.5)
Territory Q 8! 37-42(40.2) 15-19(16.4) 14.0-15.0(14.4) 7.9-10.0(9.1)
Queensland & K] 38-42(40.6) 17-19¢17.63 14.5-15.0¢14.8} R2-90(8.7)
Q 1 39 13
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Collecton. from 10 km north of Borroloola, NI which were preserved in spirit fon
six months. These binds are patered very like the pale grey Pilbara birds. The two
Borroloola specimens may have been discoloured i alcohol; however a spirit specimen
i the WAM, collected i June 1971 at Cape Keraudren has lost littde or no velow.
[t may well be that the Borroloola birds were grevish 1o begin with,

The occurrence ot these pale-bellied, grev-hacked birds is of interest because i was
previously believed that no other Zosterops apart from 7. lateralis had o gerey back. In
summary, would not recognize any subspecies within Zosterops lutea.

Myzomela erythrocephala Gould Red-headed Honeyeater

Distribution

Fastern Lesser Sunda Iskands, New Guinea and northermn Australia from Cape York
Peninsula to southern Kimberley. In Western Australia from Cambridee Gulf wround
northern and western coasts 1o Whistle Creek and contnental islands (Sir Graham Moore,
Middle Osborn, Carlia, Bigge, Boongaree, Uwins, St Andrew. Augustus and Sundav).

See Storr (1980) and Figure 46.

Status and Ecology

Common to moderately common throughout its range, except in extreme south at
Whistle Creek where it s scarce. Usually in ones or twos, occasionally in threes or fours
at Hlowering trees.

Favours mangroves, but also visiting near-coastal waterside torest, semi-deciduous vine
forestand scrubs and melaleuca thickets, Within mangal preferring areas with extensive
stands of Rhizophora, Brugwera, Avicennia, Ceriops, Camptostemon and Aegiceras. One
of the few species in western mangals that takes advantage of mangrove flowers. Especially
attracted to Howering Rhizophora, Bruguiera, Aegiceras and mangrove mistletoe Admyema
thalassnon. Also wandering as far as 3 km inland visiting flewering tees and shrubs,
particularly of Eucalyptus and AMelalevca.

Alert active birds, feeding mainly in canopy. Dart from flower to flower and from
tree to tree. Frequentdy flick wings and of ten dash out from cover o catch flving insects.
Most tood obtained from leaves and flowers. Very aggressive; frequent conflicts occur
among themselves and with Brown Honeveaters Lichmera indistincta. Male Red-headed
Honeyeaters olten fight, birds grappling in mid-air and falling nearly to ground before
breaking. Contlicts with Brown Honeveaters are usually chases through canopy.

Often bathe and drimk ad freshwater springs and pools.
Vouce

Most calls are buzzing and harsh “caseep” sounds.
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Figure 46  Map of Kimberley, Western Australia, locating records of Myzomela erythrocephala:
I mouth of King River (A6); 2 Wyndham (A5); 3 7 kin NNE of Mount Connection
(A2); 4 Black Cliff Point (Al); 5 near Evelyn Island; 6 Napier Broome Bay (Bl); 7
Sir Graham Moore Islands (B12); 8 Osborn Islands (B12); 9 Lawley River delta (B2);
10 Walsh Point Port Warrender (B3); 11 Crystal Creek (B4); 12 Bigge Island (B12);
13 Prince Frederick Harbour and mouth of Hunter River (B5); 14 Boongaree Island
(B12); 15 Uwins Island (B12); 16 Saint George Basin (B7); 17 Augustus Island (B12);
18 Kunmunya: 19 Maitland Bay; 20 George Water; 21 Secure Bay; 22 Collier Bay;
235 Wogulum; 24 mouth of Trent River (B8); 25 Kimbolton; 26 near Qobagooma;
27 Point Torment (B9); 28 Derby (B10); 29 Cygnet Bay (Bll); 30 One Arm Poing;
31 Sunday Island; 32 Packer Island (Cl); 33 Pender Bay; 34 Cape Baskerville; 35 3
km S of Cape Bertholet (C2); 36 Coulomb Point; 37 Barred Creek and Willie Creek
(C3); 38 Broome (C4); 39 Thangoo (C5); 40 Cape Bossut (C7); 41 Whastle Creek (C9).

Food

Stomachs of 6 W.A. specimens contained nectar, some pollen, Hymenoptera (wasps),
Coleoptera (beetles) and once a spider.
Breeding

In Kimberley reported in March and September. Most nests are built 6-10 m up in
the foliage of mangrove trees. They are small oval-shaped cups, made of small pieces
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ol bark, leaves and fine vootets: bound together with spider web and lined with fine
preces of bark and rootlets. A nest found by GUF. Hill at Napier Broome Bay on 26
March 1910 measwred 58 mm long, 51 mm wide and 38 mum deep externally and 38
i Jong, 33 mm owide and 30 mm deep mtemaltly, Two eges form the clutch, They
are white with reddish spots and blotches on Larger end.

Unfeathered Parts

Iris brown (N13) or dark brown (3). Bill black, lower mandible brown on some specimens,
Legs brown (N6) or dark grey (5). Mouth vellow,

Table 19 Measurements vy and weight (@) of Myzomela erythvocephala, means in patentheses,

Populaton Sex N Wing s Bill lenth Weight
Kunbetley, & 1 G7-ORS (RS IR T 5 IR 0017.2 6975
WA ? 3 535605 1.6 [EREARRS 165, 17.0 6.0, 6.6
Novthern 3 16 DO-BOCR. 61 PRI 151750160 T84
[erritens @ 7 S5 1602 15.0:17. 506,05 O, R
Oueenshanud 3 > 5735801 [RE TR TE547 54062y
? 57 16 6.5
Artamus leucorhynchus (1.innacus) White-breasted Woodswallow

Distributon

South-cast Asia to the western Pacitic and northern and eastern Australia. In Western
Australia in Kimberley, Pilbara and Carnarvon regions. See Storr (1980; 1984a, 1985)
and Figure 17, In Kimberley, occurs throughout most of the Division, south to Anna
Plains, the Fitzrov drainage and Sture Creek, and on islands in the Bonaparte and Buccaneer
Archipelagoes. In the Pilbara around north-west coast {rom Mandora Creek south-west
to Giralia Bay and Mangrove Bay, on many islands and on middle Fortescue at Millstream.
In Carnarvon region confined to northern Lake Macleod and vicinity of Carnarvon.
Occastonally wandering to Peron Peninsula, one collected there by F M. Rayner in May
1838, and two observed by A.G. and B.A. Wells in mangal at Herald Bight in July
1978.

Status and Ecology

In Kimberley moderately common on coasts and islands, but scarce to uncommon
inland. Usually in pars or small flocks (up 1o 50). In the Pilbara common, in ones,
twos or small parties and occasionally Hocks (up 1o 20). In Carnarvon region common,
ustally 1 small parties {up o 12),

In Kimberley, found mamly around mangroves and riverine vegetation especially tall
Melalewca. In the Pilbara mainly i and near mangal, but also in town and homestead
gardens and about tall viver gums and Melalewca wr permanent pools. At Lake Macl eod
and near Carnarvon i and around stands of dvwcernua, plantations and gardens.
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Map of northern Western Australia, locating records of Artamus leucorhynchus: 1
Lissadell; 2 Rosewood; 3 Lake Argyle; 4 Ivanhoe, Kununurra, Diversion Dam and
Packsaddle Plain; 5 House Roof Hill and Parry Lagoons; 6 Parry Creek (A4) and
Wyndham (Ab); 7 Black Cliff Point (Al); 8 Drysdale River National Park; 9 lower
Drysdale River; 10 near mouth of Drysdale River; 11 Sir Graham Moore Islands {B12);
12 Napier Broome Bay (B1); 13 King Edward River; 14 Crystal Creek (B4); 15 Mitchell
Plateau; 16 Uwins Island; 17 Champagny Island, Heywood Islands and Augustus Island
(B12); 18 Wotjulum and Cockatoo and Koolan Islands; 19 mouth of Stewart River;
20 Napier Downs and Mount Bell; 21 Lake Gladstone and Mount House; 22 Mount
Caroline; 23 Mount Barnett and Manning Creek; 24 Lake Gilbert; 25 Mount Elizabeth;
26 Durack River; 27 Sturt Creek; 28 Mary River; 29 Fitzroy Crossing; 30 Noonkanbah;
31 Mowla Downs and Geegully Creek; 32 Camballin and Liveringa; 33 Mount Anderson;
34 Yeeda; 35 Derby (B10); 36 Meda; 37 Cygnet Bay (B1l) and One Arm Point; 38
Lombadina and Packer Island (C1); 39 near Cape Bertholet (C2); 40 Coulomb Point;
41 Barred Creek and Broome (C4); 42 Roebuck Plains; 45 Thangoo (C5); 44 Lagrange
Bay (C6); 45 Cape Bossut (C7) and Whistle Creek (C9); 46 Anna Plains; 47 Mandora
(D1); 48 Cape Keraudren (D2) and Pardoo Creek (D4); 49 mouth of De Grey River
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(D5 50 lower De Grev River: 51 Teslie Salt (D6 and Port Hedland (D7) 52 Cowrie
Creek (DY) 53 Balla Balla Hawrbowr (D103 and Depuch Island; 51 Roebourne and near
Point Samson (D12); 55 Nickol Bay (DY, Karatha, Legendre Island and Withnell
Bay (D15): 56 Rosemary and West Lewis Islands (D293 57 Maidand River; 58 mouth
of Devil Creek (DIRY 59 mouth of Fortescue River (D19 60 Hermite Island (D29);
61 Barrow Island and Lowendal Islands (D29): 62 Millstream; 63 mouth of Cane River
(D20} 61 Onslow: 65 mouth of Ashburton River (D21 66 Giralia Bay (D22); 67 near
Iearmonth (D25): 68 Mangrove Bay (D26): 69 Lake Macl .cod (E1): 70 Miaboolia Beach
(F2y and Carnarvons 71 Callagiddy.

Favour edges and breaks in mangroves. Like to perch and roost in emergent trees
especially dvrcennua, olten close together in pairs or small groups on bare branch. Pairs
perched side by side often preen cach other. Nearly all food captured m flight, erther
by darting from a perch or by sweeping through air high up. Occasionally make fast
hawking pursuits chasing insects low over vegetation or water. Sometimes food pecked
from vegetatuon mcluding tree runks and branches. Pairs and groups often feed close
together and keep m touch with chattering contact calls “dire dirt’ or “pert pert’. Bold
and aggressive. In Mav 1977 at Crab Creek one attacked an Austrahan Hobby Falco
longipennis as it flew over mangal and only gave up when outdistanced.

Food

Stomachs of 4 WAL specimens contained Coleoptera, Hemiptera, Diptera, Hymenoptera
(wasps). Lepidoptera and insect larvae. At Whistde Creek in April 1974 one caught a
dragon fly and passed it to 1ts mate i nud-air. Largest prey was a beetle 9 mm long,

Breeding

In Western Australia, from August to February. In mangal most nests built in Avicennia
trees. Outside mangroves often build i old Magpie-lark Grallina cyanoleuca nests, and
in river gums and Melaleuca. A pair at Onslow nested for several vears in fire bucket
on a jetty. In mangroves most nests built 3-6 m up m vertical forks. Sexes share nest
building, incubation and feeding voung. A nest collected 7 km north of Mandora on
26 September 1980 was built 5.5 m up in clump of mangrove mistletoe in Avicennia
growing on seaward edge of mangal. This nest is a tudy cup or small bowl, made of
dried pieces of Spinifex longifolius and lined with fine Spinifex rootlets. It measured
130 mm wide and 70 mm deep externally and 65 mm wide and 35 mm internally. A
nest collected 10 km SSW of Cape Thouin on 3 October 1980, 4 m up in vertical fork
of Avicennia was a large untdy bowl, made of samphire twigs and pieces of Triodia,
Spinifex longifolins and small pieces of seaweed. It measured 220 mm wide and 70
mm deep externally and 65 mm wide and 85 -mm deep mternally.

Two or three eggs form the clutch. Eggs are pinkish white, spotted and blotched
with reddish-brown and light grey mainly in zone around larger end. Two eggs from
Mandora measured 20.2 x 18,0 mm and 20.8 x 181 mm, and three from near Cape

Thouin 225 « 17.2 mm, 229 x 16.9 mm and 23.6 x 17.2 mum.
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Unfeathered Parts

Iris brown (N10), dark brown (5), black (3) or deep brown (2). Bill blue or blue-grey
with a black tp. Legs black, dark grey or grey. Mouth black or dark grey.

Table 20 Meusurements (mm) and weight (g) of Artamus lewcorkynchus from Western Australia, means in parentheses.

Populanon Sex N Wing Tl Tarsus Bill length Bill width Weight
Kimnbrerley 3 4 T2 13001 28,0y 54-58(535.7) M-18016.2) 2L0-23.0022.0) 8.0-92485) H-43042

o 4 195131 16,18 21.0.22.0 7480
Pilbara é B 127-1550130.7) 15-17016.00 20L0-22.00215) B1-YHRT) it

Q@ I8 128-157¢131.) 15-17016.3) 20.0-23.5(21.8) 7.5-9.7(8.9) 1554485y
Carnarvon & I 130 a7 17 240 4.2 12

o4 ! 126 57 16 235.0 8.6 H
Cracticus quoyi (Lesson & Garnot) Black Butcherbird
Distribution

New Guinea, the Aru Islands and northern and north- eastern Australia. In Western
Australia only in outer parts of Cambridge Gulf. See Figure 48.

Status and Ecology

In October 1982 1 observed or heard about twenty Black Butcherbirds in three well-
separated stands of mangal 40-50 km north of Wyndham. Previously the westernmost
record of this species in northern Australia was at Port Keats, N.T.

In Cambridge Gulf, mostly in ones and twos (pairs), and only seen in most extensive
blocks of mangal. Favoured tall forests of Rhizophora and Bruguiera parviflora. Extremely
shy, taking flight at slightest sound or movement. Forage below canopy on branches,
tree trunks, prop roots and ground. Most birds had mud on feet and bill. Breeding
had commenced and they were very noisy at dawn, with only odd calls during day.
Main call was a loud harsh ‘caw clock — coo coo cow cow caulk’ ending sharply. Other
shorter calls included a loud ‘calock alock’” similar to call of Grey Currawong Strepera
versicolor.

Food

Stomachs of 3 WA, specimens contained: 1) small white crabs, small fish bones and
scales, and beetle fragments; 2) beetles; 3) one grasshopper (63 mm long), one mudskipper
(45 mm long) and one small bug.

Breeding

One nest found near Mt Connection on 10 October 1982 was built 6 m up in a Bruguiera
parviflora overhanging udal creek; 1 was unable to check its contents, but a bird was
seen close by. Another found at Black Cliff Point on 12 October was built 5 m up
in fork of a Rhizophora, in Rhizophora forest; it was bowl-shaped, made of mangrove
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Figwe 48  Map of Cawmbridge Gulf, Western Australia, locating records ol Cracticus quoye: 1
Black ClLilf Point (A1) 2 Hardman Point; 3 7 km NNE of Mount Connection (A2).

twigs, lined with thin pieces of couch grass and was 250 mm wide and 80 mm deep
externally and 125 mm wide and 30 mm deep internally. Both adults avended this nest.
[t contained two eggs, one chipping, the other undeveloped; they measured 35.7 x 25.8
mm and 36.8 x 25.5 mm and are light greyvish-green spotted and blotched with brown,
mainly on larger end.
Unfeathered Parts

One male and two females from Cambridge Gulf. Iris dark brown. Bill black or greyish-
black with base of both mandibles blue-grey to front of nostrils. Mouth black. Legs
black.
Geographic Variation

Ford (1983) discusses geographic variation in the Australian region. Northern Territory
birds average longer in wing, bill and til, but are narrow-billed compared 1o other
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populations. The three Kimberley specimens are similar in size and coloration to Northern
Territory specimens, but have slightly wider bills (Table 21).

Table 21 Measurements (mm) and weight (g) of Cracticus quoyi, means in parentheses.

Population Sex N Wing fail Tarsus Bill length Bill width Tostal length Weight
Cambridge & i 196 {ih 15 61.0 1.9 189 3495
Gulf. WA Q 2 181,194 139,145 3943 56.0 14.4,15.0 180,185 360,375
Northern 3 1 196-205(201)  145-163(153) 58.0-65.5(60.7)  12.5-14.418.)

Territory Q B IRL-195(187)  139-151(145) 52.0-56.0(53.9)  12.413.913.1)  12.4-13.9(18.1)

{from Ford
1985

DISCUSSION

Different mangrove areas seldom have the same zonation of mud flats and plant species,
for they differ widely in soil type, silt deposits, rainfall, tidal range and erosion. These
areas likewise vary in the composition and density of birds. In Western Australia density
and species richness of birds decreases with decreasing number of mangrove species and
structural complexity of the mangal (greatest in the Kimberley and decreasing southwards).
Of the 16 mangrove species and 22 bird species studied here, region A (Cambridge Gulf)
and region B (NW Kimberley) have 15 mangrove species and 21 bird species, region
C (SW Kimberley) has 12 mangroves and 16 birds, region D (Pilbara) 8 mangroves and
11 birds, and region E (Carnarvon-Shark Bay) one mangrove and 6 birds. See Table
22.

In Western Australia 16 species of bird are virtually confined to mangal, and another
6 species are confined to it in at least part of their range. Many of these birds also
occur in a wide range of other habitats in other parts of Australia, including rainforest,
monsoon forest, riverine forest and paperbark swamps, e.g. the Great-billed Heron, Shining
Flycatcher, Large-billed Flyeater and Black Butcherbird. In Western Australia rainforest
or semi-deciduous vine forest, riverine forest and paperbark swamps are poorly represented.
North-west and south-west Kimberley are the only regions in Western Australia that
have (in some areas) other structurally similar habitats close to the mangal, namely semi-
deciduous vine forests and melaleuca thickets. The semi-deciduous vine forests are visited
or inhabited by the Liule Bronze Cuckoo, Mangrove Golden Whistler, Wood Fantail,
Shining Flycatcher, Broad-billed Flycatcher, Yellow White-eye and Red-headed Honeyeater.
In Kimberley the total area of vine forests is small, about 50 sq km compared to about
2,000 sq km of mangal. It is probably fair to say that without the mangal, most or
all of these birds would not survive in vine forests. In south-west Kimberley the coastal
Melaleuca-Acacia belts are important for the Mangrove Grey Fantail and the Mangrove
Flyeater.
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South of the Kimberley, mangal forms the only closed forest community, and here
the Mangrove Golden Whistler, Mangrove Grey Fantail and Shining Flycatcher are confined
to mangroves. The Bar-shouldered Dove is also of interest. In the Kimberley it is widespread
in mangroves, vine forests and riverine forests, but in the Pilbara it is largely confined
to mangal, leaving it for only short distances to feed and drink.

Mangrove Breaks

Many mangrove birds in Western Australia have disjunct distributions, due to large
breaks in the mangrove vegetation. There are three major breaks in Western Australian
mangals: one along the western side of the Joseph Bonaparte Gulf between Cape Dussejour
and Cape Londonderry (where mangal occurs in fairly small isolated pockets); another
along the Eighty Mile Beach; and a third along the coast between Yardie Creek and
Miaboolia Beach. Today mangrove forests typically occur as fringes along tidal estuaries
and sheltered coasts. Between 6,500 and 7,000 years ago mangal was far more extensive
in northern Australia than now (Woodroffe et al. 1985). The changing nature of the
coastline no doubt meant that the historic breaks in the mangal would have been different
to present ones. In the past Joseph Bonaparte Gulf probably contained vast tracts of
mangal, making this break far less effective in isolating mangrove birds. The gaps provided
by the Eighty Mile Beach and the coast between Yardie Creek and Miaboolia Beach
probably have a longer history. There are however small blocks of mangal at Mandora
on the Eighty Mile Beach and a small inland stand near Sandfire, so perhaps mangal
was also more extensive here in the past. It is also probable that mangroves once lined
Lake MacLeod which would have made the Yardie Creek-Miaboolia Beach gap less effective.

These present mangrove breaks terminate the ranges of some bird species and serve
to isolate some subspecies. The Black Butcherbird cannot extend west from Cambridge
Gulf because of the lack of suitable habitat on the western shores of the Joseph Bonaparte
Gulf. The Cambridge Gulf population of the Mangrove Kingfisher is possibly also isolated
from the west Kimberley population by the same break. The birds west of the break
are larger than those further east.

The Eighty Mile Beach has prevented four mangrove birds from colonizing the Pilbara,
namely the Little Bronze Cuckoo, Broad-billed Flycatcher, Mangrove Flyeater and Red-
headed Honeyeater. It also separates subspecies of the Mangrove Kingfisher (H. ¢. sordida
and H. c¢. pilbara).

The break between Yardie Creek and Miaboolia Beach is an effective barrier to the
Bar-shouldered Dove.

Physical Structure of Mangal

Not only breaks in mangal but changes in vegetation structure can terminate the range
of a mangrove bird. Cambridge Gulf and north-west Kimberley (regions A and B) have
the same number of mangrove species and bird species. Both regions have large rivers,
a highly dissected coast and high tidal ranges, resulting in a proliferation of mangrove
habitats. These habitats range from broad to narrow river deltas and embayments, river
and tidal channels, silt islands and rocky, sandy and muddy coasts, all of which have
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distinct mangrove assemblages. These rich mangrove habitats end in King Sound along
with the ranges of five mangrove birds, viz. Chestnut Rail, Grey Goshawk, Mangrove
Robin (Kimberley population), Wood Fantail and Large-billed Flyeater.

South-west Kimberley (region C), lacks large rivers, and most mangal is located behind
barrier dunes and in small bays. The mangal is floristically and structurally poorer,
and the habitats less extensive and less diverse than in north-west Kimberley and even
in parts of the Pilbara (Region E). There is, for example, little habitat for the Chestnut
Rail in south-west Kimberley, and the lack of extensive Rhizophora forest precludes
the Mangrove Robin.

The Pilbara (region D) has in many places a greater diversity of mangal habitats
than most of south-west Kimberley. This is due to the large number of rivers and a
more dissected coast. On the other hand it is more arid than regions to the north, lacks
some mangrove species, and to landward has no structurally similar habitats except for
small dcacia thickets. Extensive Rhizophora forest occurs throughout the region south
to Exmouth Gulf, which is the southern limit for the Mangrove Golden Whistler and
Mangrove Robin, both of which depend on Rhizophora. Exmouth Gulf also supports
the southernmost woodland of thick-trunked Avicennia, a habitat important for the
Mangrove Kingfisher whose range also ends at the Gulf. The main food of the Mangrove
Kingfisher, fiddler crabs (Uca spp.), are scarce south of Exmouth Gulf (nine species
are recorded from the Gulf but only two species from further south).

Mangrove Bay (D 26) on the upper west coast of the North West Cape Peninsula
is the only mangrove block from which we have some historical bird data. Carter visited
it in 1902 and collected two Mangrove Robins and a Mangrove Golden Whistler from
‘dense mangroves’. Both species are restricted to mangal with Rhizophora forest, and
both are now absent at Mangrove Bay. Carter did not record the Bar-shouldered Dove,
White-breasted Whistler and White-breasted Woodswallow, three very conspicuous birds
that have since colonised this mangal. Clearly both the mangroves and the birds have
changed dramatically at Mangrove Bay since 1902. A number of factors may have caused
these changes, including devastation or flooding by tropical cyclones, resulting in local
extinction of some birds and plants.

Only one mangrove, Avicennia, occurs in the Carnarvon-Shark Bay region (E), and
even this species is not represented by woodlands of thick-trunked trees. Judging from
my own observations there is also a great reduction in insects and other terrestrial animals,
molluscs, crabs, and mudskippers in this region. To landward samphire becomes more
extensive than further north and often spreads into the mangal. Some mangrove birds,
including the Yellow White-eye and Mangrove Grey Fantail, feed in and over sampbhires.
South of Carnarvon structure of the mangal changes fairly rapidly. The White-breasted
Whistler occurs south to Bush Bay (E5) which supports the last closed-canopy Avicennia
on the mainland side of Shark Bay. A little further south at Greenough Point (E7)
the mangal becomes more open and stunted. The Dusky Flyeater and Mangrove Grey
Fantail occur south to 8 km north of Long Point (E9) in low Avicennia shrubland.
Only the Yellow White-eye ranges further south to Long Point (E10) where there are
a few Avicennia trees growing with Nitraria and samphire. This is the last block of
mangal on the mainland side of Shark Bay.
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Guichenault Point (E11) on northern Peron Peninsula contains one of the largest
blocks of mangal south of Carnarvon. It has good Avicennia woodland but only three
mangrove birds, viz. the Mangrove Heron, Mangrove Grey Fantail and Yellow White-
eye. All three also occur at Little Lagoon (EI2).

Foraging Methods

Mangrove birds can be grouped into those that forage in the same manner and in
similar habitats. Of the 22 bird species studied here 6 are ground feeders, viz. Great-
billed Heron, Mangrove Heron, Chestnut Rail, Bar-shouldered Dove, Mangrove Kingfisher
and Black Butcherbird; 4 feed mainly in the lower levels (on ground, tree trunks, prop
roots and low vegetation), viz. Mangrove Robin, White-breasted Whistler, Wood Fantail
and Shining Flycatcher; 6 species forage mainly in the canopy, viz. Little Bronze Cuckoo,
Mangrove Golden Whistler, Mangrove Flyeater, Dusky Flyeater, Large-billed Flyeater and
Red-headed Honeyeater; 4 species forage at all levels (ground to canopy), viz. Lemon-
breasted Flycatcher, Mangrove Grey Fantail, Broad-billed Flycatcher and Yellow White-
eye; the White-breasted Woodswallow is mainly an aerial feeder and the Grey Goshawk
is a pursuit and ambush hawk.

The foraging method of some of these birds, including seasonal visitors to mangal,
are discussed briefly. The Great-billed Heron and Mangrove Heron are mainly fish eaters
and obtain most of their food from the waters edge and on mudflats. They stand quietly
waiting for prey to come within striking distance. Its huge size enables the Great-billed
Heron to take much larger prey than the Mangrove Heron. The Chestnut Rail feeds
mainly on crabs. It moves slowly through the mangal along banks and mudflats, mostly
in the central and seaward zones. The Mangrove Kingfisher and Black Butcherbird feed
mainly by pouncing from a perch onto the ground to pick up mudskippers, crabs etc.
In Western Australia these two species only coexist in Cambridge Gulf; here the kingfisher
favours the outer seaward edge of the mangal, the butcherbird the interior of the mangal.
The Sacred Kingfisher (Halcyon sancta) is a common winter visitor to northem mangals
from southern Australia. It probably competes with the Mangrove Kingfisher for some
foods but is considerably smaller.

The Lemon-breasted Flycatcher and Mangrove Robin feed by gleaning and pouncing
on prey from perches. The flycatcher feeds almost exclusively on ants and forages at
all levels of the mangal. The robin takes a large number of ants, but its food also includes
awide range of other prey, and it forages mainly in the lower levels, especially in Rhizophora.

The Mangrove Golden Whistler and White-breasted Whistler feed mainly by snatching
and gleaning. Both take fairly slow or stationary prey, the Mangrove Golden mainly
insects, the White-breasted insects and crabs. The Mangrove Golden Whistler is smaller
than the White-breasted and forages mainly in the canopy, whereas the White-breasted
feeds mainly at lower levels and on the ground.

The Mangrove Grey Fantail and Wood Fantail take both stationary and flying insects.
The Mangrove Fantail forages in all levels of the mangal and often in other nearby
vegetation. It is the most active and aerobatic of mangrove birds, which is reflected in
such mobile prey as Hymenoptera and Diptera. The Wood Fantail forages mainly in
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the lower levels of the mangal. It is less active than the Mangrove Fantail and does
more gleaning.

The Broad-billed Flycatcher and Shining Flycatcher feed mainly by snatching insects
from vegetation. The Broad-billed forages at all levels of the mangal, the Shining mainly
in the lower levels.

The Mangrove, Dusky and Large-billed Flyeaters are similar in size and foraging
behaviour. The Dusky and Large-billed replace each otherin north-west Kimberley, probably
because of competition, although the Large-billed takes more beetles (especially weevils)
than the Dusky. The Mangrove Flyeater is more often in melaleuca than mangal and
when in mangroves prefers the edge and landward zone.

In the Kimberley the Red-headed Honeyeater competes at flowering trees with the
similar-sized Brown Honeyeater (Lichmera indistincta) which is a common visitor to
flowering mangroves. There are frequent aggressive encounters between these two; neither
species is a consistent winner. In the Pilbara the Brown is the only honeyeater that
regularly exploits flowering mangroves.

Tree Martins (Hirundo nigricans) are common winter visitors from the south-west
of this State to northern mangals. They probably compete for some aerial insects with
the White-breasted Woodswallow, but the woodswallow is considerably larger.

Other Birds Visiting Mangal

Apart from the 22 bird species dealt with in this paper, many other birds frequently
visit mangal to feed, nest or shelter. In the Kimberley these include the Darter, Black-
necked Stork, Sacred Ibis, Brahminy Kite, Torres Strait Pigeon, Horsfield’s Bronze Cuckoo,
Pheasant Coucal, Tawny Frogmouth, Sacred Kingfisher, Tree Martin, Little Shrike-thrush,
Northern Fantail, Red-backed Fairy-wren, Mistletoebird, Brown Honeyeater, Singing
Honeyeater, White-gaped Honeyeater, Banded Honeyeater, Little Friarbird, Silver-crowned
Friarbird, Chestnut-breasted Mannikin, Spangled Drongo and Great Bowerbird.

In the Pilbara frequent mangrove visitors include the Darter, Little Egret, Black-necked
Stork, Sacred Ibis, Brahminy Kite, Banded Land Rail, Horsfield’s Bronze Cuckoo, Pheasant
Coucal, Sacred Kingfisher, Tree Martin, Variegated Fairy-wren, Mistletoebird, Brown
Honeyeater and Singing Honeyeater.

In the Carnarvon-Shark Bay region mangrove visitors include the Pied Cormorant,
Darter, Little Egret, Brahminy Kite, Sacred Kingfisher, Tree Martin, Broad-tailed Thornbill,
White-browed Scrubwren, Variegated Fairy-wren, Little Grassbird, Singing Honeyeater
and Zebra Finch.

Tidal flats and creeks with varying water depth provide food for many wintering
and resident wading birds including Red-capped Plover, Large Sand Plover, Whimbrel,
Eastern Curlew, Common Sandpiper, Grey-tailed Tattler and Red-necked Stint. On the
Houtman Abrolhos mangroves are vital for the Lesser Noddy and important for the
Pied Cormorant and Spotless Crake.
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Table 22 Regional Distribution of Mangrove Birds in Western Australia.

Region A Region B Region C Region D Region E
Cambridge Gulf NW Kimberley SW Kimberley  Pilbara Carnarvon- Shark Bay
Mangrove species (N) 15 15 12 8 ]
Great-billed Heron * * *
Mangrove Heron * * * * *
Grey Goshawk * *
Chestnut Rail * *
Bar-shouldered Dove * * * *
Little Bronze Cuckoo * * *
Mangrove Kingfisher * * * *
Lemon-breasted Flycatcher * * *
Mangrove Robin * * *
Mangrove Golden Whistler * * * *
White-breasted Whistler * * * *
Wood Fantail * *
Mangrove Grey Fantail * * * * *
Broad-billed Flycatcher * * *
Shining Flycatcher * * * *
Mangrove Flyeater * * *
Dusky Flyeater * * * *
Large-billed Flyeater * *
Yellow White-eye * * * * *
Red-headed Honeyeater * * *
White-breasted Woodswallow * * * * *
Black Butcherbird *
Bird species (N) 21 21 16 11 6
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