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STRUCTURE OF BREEDING BIRD COMMUNITIES IN RAINFOREST
AND REGROWTH FOREST IN TROPICAL QUEENSLAND

WILLIAM F. LAURANCE, CALEB E. GORDON and ETHAN PERRY
ABSTRACT

Breeding bird communities were compared, using acoustical/visual censuses,
between upland rainforest and contiguons, 20-30 year-old regrowth forest on the
Atherton Tableland in NE Queensland. Atotal of 61 species was recorded, with
five favouring rainforest and eleven favouring regrowth. Most (4/5)
rainforest-favouring birds were obligate insectivores and all were endemic to the
Wet Tropics biogeographic region at the species or subspecies level.
Regrowth-favouring birds were more variable in diet and frequently had larger
geographic ranges.

The 61 species were divided into 12 feeding guilds based on diet and foraging
ecology. Only one guild (trunk/bark searching insectivores) favoured rainforest,
whereas two guilds (generalist carnivores and granivores) favoured regrowth.
Although regrowth forest is avoided by some specialised insectivores, many
Australian rainforest birds, especially those that utilise fruits or nectar, use
regrowth forest when it adjoins rainforest.

INTRODUCTION

In the Wet Tropics biogeographic region of north Queensland (Stanton &
Morgan 1977), intensive land uses during the past century have created complex
mosaics of primary and disturbed habitats (Bell ez al. 1987). Today, these mosaics
include hundreds of tracts of regrowth forest, commonly ranging from a few to
over one hundred hectares in area and often located on degraded or abandoned
agricultural lands.

Many forestbirds are sensitive tostructural attributes of their habitat(MacArthur
1958, Recher 1969, Karr & Roth 1971, Pearson 1975, Kikkawa 1982, Frith 1984),

and thus one might expect pronounced differences between avian assemblages
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in primary and regrowth forest. Researchers have compared rainforest bird
communities to those in secondary or fragmented habitats in Asia (McClure &
Bin Othman 1965, Diamond 1972, Beehler 1978, Bell 1982, Wong 1986), Africa
(Elgood & Sibley 1964, Brosset 1986, Newmark 1991), and the Neotropics
(Terborgh & Weske 1969, Willis 1979, Evans 1986, Bierregaard & Lovejoy 1989,
Bierregaard 1990, Canaday 1991). In tropical Australia, however, bird
communities in secondary forests have received only limited attention. Kikkawa
{1982) and Driscoll & Kikkawa (1989) discussed differences between bird
assemblages in rainforest and regrowth in north Queensland, mainly at lowland
sites, while Crome (1990) listed species detected within a 30 year-old tract of
regrowth on the Atherton Tableland.

Data on the use of regenerating forest by birds are important for understanding
the dynamics of regional bird populations (Loiselle & Blake 1992}, for managing
birds in fragmented landscapes (Lovejoy et al. 1986), and for understanding the
role of avian frugivores in forest regeneration (Guevara & Laborde 1993).
Consequently, we compared breeding bird assemblages in adjoining tracts of
rainforest and regrowth forest on the Atherton Tableland, using standardised
acoustical/visual censuses. We also contrasted the trophic organisation of these
assemblages in an effort to identify differences in resource availability between
the two habitats.

METHODS

Study area

Thestudy area(17°12'S, 145° 36' E) was located on the western flank of the Lamb
Range above the Mulgrave River escarpment. The terrain is hilly and overlays
mostly granitic oils at 750-800 m elevation. Rainfall averages 1400-2100 mm
annually (Laurance et af. 1993).

The study site (Fig. 1) encompassed about 60 ha, of which 30-35 ha was a
semi-rectangulartract of 20-30 year-old regrowth forest. The original rainforest
was clear-felled and burned in 1960. The site supported cattle grazing until
1973, although some areas began to regenerate soon after clearing (S. Binnie
pers. comm.). The regrowth was dominated by six tree species: two wattles
{Acacia aulacocarpa, A. circinnata), Grey Bolleywood Neolitsea dealbata,
Sasparilla Alphitonia petrei, Celerywood Polyscias elegans and Carabeen
Sloanea langii. Lantana Lantana camara and Molasses Grass Melinus
minutiflora were prevalent where tree cover was minimal.

The rainforest study area, roughly similar in size to the regrowth site, comprised
a rectangular section of a large (:>2000 ha) forest tract that adjoined the regrowth
forest. This forest is predominantly complex notophyll vine-forest (Tracey
1982), although several rainforest types intergrade in the general area due to
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Fig. 1. Study area on the northeastern margin of the Atherton Tableland
in north Queensland. Circles indicate approximate locations of census
sites in rainforest and regrowth forest. Darkly stippled areas are
regrowth, lightly stippled areas are rainforest, and unstippled areas are
mostly cattle pastures.
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small-scale variation in soil, topography and climate (A. W. Graham pers.
comm.). The rainforest was selectively logged from 1960 to 1970 (Laurance et al.
1993) and possibly also prior to World War II. At the time of the study the few
large canopy gaps were mostly confined to old logging tracks and loading ramps.
Mature and moribund trees were probably under-represented because of past
logging and cyclones (A. W. Graham pers. comm.).

Censusmethods

Ten census sites were established in each forest type, with site locations
determined by stratified random sampling (Green 1979). Each site consisted of
a fixed point at which a nearly stationary observer listed all positively identified
bird species that were seen or heard, excluding those flying above the canopy. All
sites were located at least 150 m from the rainforest-regrowth houndary in order
to minimise the likelihood of recording birds from the other forest type.

Three 60-minute censuses were conducted at each site, with each census
commencing 30-60 minutes after dawn. Sites were censused at 2-3 week
intervals, with the sequence of sites determined randomly. The study was
conducted near the peak of breeding activity for rainforest birds on the Atherton
Tableland (4 October - 27 November 1989), when most species were actively
vocalising and advertising territories. Two experienced observers (C.E.G. and
E.P.} alternated between rainforest and regrowth sites in order to minimise
possible bias associated with observer differences. Because only presence/
absence data were recorded for each species, no effort was made to count or
discriminate between individual birds during each census. Rather, the frequency
of each species (number of times detected/30 censuses) was used as an index of
its abundance in each forest type.

Each species was assigned to one of twelve feeding guilds, comprised by five
insectivorous, two omnivorous, four herhivorous, and one generalised carnivore
guilds (Appendix 1). The guilds were based on a modification of the scheme
devised by Wong (1986) for Malaysian rainforest birds. Guild assignment
reflected the predominant known feeding mode of each species, based on
published (e.g. Crome 1978, Frith 1983, Frith 1984 ) and recent unpublished data
(J. D. Grant pers. comm.). The combined frequency of individuals per guild,
which is assumed to reflect the local availability of a particular type of food
resource (Orians 1969, Wong 1986), was compared between habitats.

G-tests for goodness-of-fit, incorporating Williams’ correction for sample size
(Sokal & Rohlf 1981), were used to compare frequency and speciesrichness data
between habitats. For a few species, data were (X + 1) transformed to remove
confounding zero values.
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Foreststructure

A 10 m-radius plot was established at each census site to record local forest
structure. Eight habitat variables were recorded: the number of trees of >10 cm
diameter at breast height (dbh); the percentage of trees >30 cm dbh; the number
of Acacia trees >10 cm dbh; a 0-5 ordinal estimate of canopy cover (0 = <56%
cover, 1 = 5-20%, 2 = 21-40%, 3 = 40-60%, 4 = 60-80%, 5 = >80%); and 0-4 ordinal
estimates of epiphytes, climbing rattans, lantana and grasses (0 = none, 1 =
sparse, 2 = moderately abundant, 3 = very abundant, 4 = dominant).

RESULTS

A total of 61 bird species was recorded in the Lamb Range study area (Appendix
1). Species richness was slightly higher in regrowth than rainforest (57 vs 48
species), but the difference was not significant (G, dj=0.77, P>0.20). Five species
favoured rainforest whereas eleven favoured regrowth (Table 1). Most
rainforest-favouring birds were obligate insectivores, whereasregrowth-favouring
birds varied in diet (Appendix 1).

TABLE 1 Birds exhibiting preferences for rainforest or regrowth forest in the
Lamb Range, north Queensland. Test statistics are for G-tests for goodness-of-fit.

PREFER RAINFOREST

Species G5 i
Grey-headed Robin® 712 <0.01
Fernwren® 12.68 <0.001
Macleay’s Honeyeater® 11.38 <0.001
Grey Fantail® 7.10 <0.05
White-throated Treecreeper” 10.45 <0.01
PREFER REGROWTH

Little Shrike-thrush 4.94 <0.05
Fan-tailed Cuckoo 15.53 <0.001
Pale-yellow Robin"® 491 <0.05
Dusky Honeyeater 4.87 <0.05
Eastern Spinebill 4.06 <0.05
Silvereye 8.53 <0.01
Tooth-billed Bowerbird" 491 <0.05
Laughing Kookaburra 14.25 <0.001
Pheasant Coucal 8.18 <0.01
Mistletoebird 461 <0.01
Orange-footed Scrubfowl 461 <0.05

*Species confined to the Wet Tropics biogeographic region.
*This morphologically distinct race is confined to the Wet Tropics biogeographic

region.
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When the total numbers of birds in the twelve feeding guilds were compared
between habitats (Appendix 1), the trophic organisation of the two communities
was moderately different (Gadj=24.14, d.f=11, P<0.025). Rainforest had
significantly more trunk/bark-searching insectivores (G, =4.71, P<0.05), whereas
regrowth had significantly more generalist camjvoreslyinsectivores (G,,;=8.59,
P<0.005) and granivores G, dj:5.87, P<0.025).

Regrowth trees were typically smaller and sparser than those in rainforest
(Table 2). Canopy cover in regrowth was variable, being sparse on ridgetops but
nearly continuous in gullies, whereas rainforest plots usually had dense,
continuous canopy cover. Climbing rattans and epiphytes were abundant in
rainforest, whereas Acacia trees, Lantana and grasses were confined to regrowth
(Table 2).

TABLE 2 Comparisons of selected physiognomic variables within 10 m-radius
plots in rainforest (n = 10) and regrowth forest (n = 10) in north Queensland
(X +SD). See text for descriptions of variables.

Variable Rainforest Regrowth
No. trees/plot (>10 cm dbh) 24.0+35 11.0+3.5
No. trees/plot (>30 ¢cm dbh) 51+0.7 09+0.3
No. Acacia trees/plot (>10 cm dbh) 0 20+11
Canopy Cover 43+04 25+16
Climbing Rattans 24407 05+0.7
Epiphytes 1.2+0.7 02+04
Lantana 0 1.0+1.1
Grasses 0 20+23
DISCUSSION

Validity of census methods

There are a number of difficulties associated with obtaining unbiased censuses
of birds in tropical rainforests (Karr 1981). Mist-nets are often used to sample
birds in rainforest (Willis 1979, Bierregaard & Lovejoy 1989, Newmark 1991),
but these are heavily biased toward small and medium-sized birds of the
understorey (Terborgh et al. 1990, Canaday 1991). Acoustical/visual censuses
(e.g. Bell 1982, Terborgh et al. 1990) provide a far more complete sample of
species, but these can be biased toward vocal or conspicuous species (Emlen
1971, Reynolds et al. 1980). Despite its limitations, the standardised acoustical/
visual censuses used in this study appeared to provide a reasonable estimate of
frequency for most (>80%) species breeding in the study area, based on
comparisons with opportunistic censuses (W. F. Laurance unpubl. data). Because
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more than 60% of the detected birds were identified by sound, the censuses were
not strongly influenced by differences in vegetation structure between rainforest
and regrowth.

Speciesrichness

An interesting result of this study is that species richness of breeding bird
communities in primary rainforest samples (48 species) did not exceed that in
adjacent, 20-30 year-old regrowth forest (57 species). There are three likely
reasons for this finding.

Firstly, the rainforest avifauna of north Queensland is depauperate relative to
those of other tropical continents (Driscoll & Kikkawa 1989). The low species
richness and relative paucity of highly specialised and sedentary species (Crome
1990) probably arosebecause of pronounced shrinking ofthe Australian rainforest
biome during cooling and drying episodes of the Fleistocene (Kikkawaetal. 1981,
Webb & Tracey 1981, Hopkins et al. 1993).

Secondly, regrowth supports a number of habitat generalists and species from
non-rainforest habitats or forest edge, which rarely enter rainforest (Bell 1982,
Kikkawa 1982, Brosset 1986, Driscoll & Kikkawa 1989, Crome 1990). In this
study, several species that favoured woodlands, forest ecotones and disturbed
habitats(e.g. Red-browed Finch, Peaceful Dove, Silvereye and Pheasant Coucal)
were confined to or far more prevalent in regrowth {see Appendix 1 for details
including scientific names).

Thirdly, many nominally rainforest-dependent birds can utilise nearby regrowth
forest to some degree (Elgood & Sibley 1964, McClure & Bin Othman 1965,
Diamond 1972, Beehler 1978, Bell 1982, Broaset 1986, Evans 1986, Driscoll &
Kikkawa 1989, Canaday 1991). Rainforest birds that are partially or wholly
frugivorous or nectariverous have been shown to readily colonise forest edges
and other secondary habitats in Gabon (Brosset 1986), New Guinea (Bell 1982,
Driscoll & Kikkawa 1989) and the Neotropics (Bierregaard & Lovejoy 1989,
Canaday 1991). Of the 48 species recorded in rainforest, all but four were
detected in regrowth, and only five exhibited a significant preference fox
rainforest (Table 1).

The obaervation that the majority of rainforest birds entered regrowth, whereas
regrowth birds were rarely detected in rainforest, is consistent with the “shared
preference model” of habitat selection devised by Rosenzweig (1991). This model
proposes that different mechanisms are involved in habitat exclusion in rich and
poor habitats. Occupants of putatively poor habitats (regrowth) are expected to
be excluded from the richer habitat (rainforest) by direct interactions with
aggressive denizens of the rich habitat. Rich-habitat dwellers, however, are
excluded from the poor habitat by their inability to subsist on poorer resources
(Rosenzweig 1991). Rainforest birds in regrowth may frequently be subordinate
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or transient individuals which would not persist without the presence of nearby
rainforest (Bell 1982).

Trophic structure

Significant differences in abundance were detected in only three of twelve avian
feeding guilds. Species within the same guild often differed in their habitat
associations (Appendix 1), suggesting that dietary preferences and feeding
ecology were generally poor predictors of avian habitat preferences. However,
some patterns were apparent, and these may reflect differences in the types and
abundance of food resources in primary and regrowth forest; as well as structural
differences between the two habitats, which influence avian habitat selection
(Willis 1979, Bell 1982, Bierregaard & Lovejoy 1989, Canaday 1991, Newmark
1991).

Most (4/5) of the rainforest-favouring species were obligate insectivores (Table
2). Studies in Africa, Asia, South America and New Guinea have demonstrated
that many specialised insectivorous birds, particularly those that forage in the
understorey, are confined to primary forest (Willis 1979, Bell 1982, Brosset
1986, Bierregaard & Lovejoy 1989, Driscoll & Kikkawa 1989, Canaday 1991,
Newmark 1991). The moist, stable microclimate of the rainforest is probably
more favourable to invertebrates than are the drier, less buffered conditions in
regrowth (e.g. Janzen & Schoener 1968, Janzen 1973, Frith & Frith 1990). In
addition, species adapted for dark forest interiors may exhibit a psychological
avoidance of more-open or patchy habitats such as regrowth (e.g. Lovejoy et al.
1986, Burnett 1992).

Like many of the obligate insectivores, Macleay’s Honeyeater exhibited a
gignificant preference for rainforest. Although partially frugivorous and
nectarivorous, this species is a dead-leaf specialist (Crome 1978), probing for
insects in clusters of dead leaves and bark crevices. Dead-leaf foraging is a
specialised feeding adaptation among tropical rainforest birds (Rosenberg
1990). The Macleay’s Honeyeater, like most of the obligate rainforest insectivores,
is confined to the Wet Tropics biogeographic region (Frith 1983).

Unlike rainforest-favouring birds, regrowth-favouring species were variable in
diet and included omnivorous, herbivorous, carnivorous and insectivorous
species (Appendix 1). Granivores were confined to regrowth and included
Red-browed Finch and Peaceful Dove, which specialise on small, non-rainforest
seeds. Arboreal frugivore/granivore species such as Sulphur-crested Cockatoo,
Australian King-Parrot and Crimson Rosella were common in regrowth. These
species have generalised diets that inciude seeds of Acacia trees (Frith 1983)
which were abundant in regrowth. The generalised carnivore/insectivore guild
included opportunistic predators such as Laughing Kookaburra, Pheasant
Coucal and Pied Currawong, which favour woodlands and open habitats.
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Values of regrowth forest

Tracts of regrowth near rainforest provide foraging opportunities for a number
of migratory or nomadic birds, especially elevational migrants which include
many frugivores and nectarivores (Crome 1975, 1990, Loiselle & Blake 1992). In
this study, several obligate or near-obligate frugivores (e.g. Wompoo Fruit-Dove,
Purple-crowned Fruit-Dove, Tooth-billed Bowerbird and Spotted Catbird) were
regularly detected in regrowth (Appendix 1). The phenologies of plants in
regrowth forest often differ from those in rainforest, and at certain times of the
year fruit abundance in regrowth may rival or exceed that in rainforest (Martin
1985). Indeed, regrowth may provide crucial resources for fruit- and nectar-feeding
birds during periods of food scarcity (Terborgh 1986, Loiselle & Blake 1992).
Frugivorous birds are important vectors of rainforest seeds into regenerating
forest, and thus contribute to natural successional processes (Crome 1990,
Guevara & Laborde 1993).

For some rainforest birds, however, regrowth provides only sub-optimal habitat
(Terborgh & Weske 1969, Bell 1982, Driscoll & Kikkawa 1989) which supports
few breeding individuals. In the Amazon Basin, Canaday (1991) found that
White-plumed Antbirds Pithys albifrons captured in regrowth and forest-edge
sites were never in breeding condition, whereas half of the individuals captured
in rainforest interiors were in breeding condition. Under some circumstances,
areas of regrowth forest could function as “dispersal sinks” (Pulliam 1988),
draining individuals from a healthy breeding population in rainforest that
might otherwise be colonizing more suitable habitats.

This study suggests that most species breeding in upland rainforest in north
Queensland will utilise contiguous areas of regrowth forest, at least to some
degree. It should be noted, however, that the forest tracts in which we conducted
our censuses were unreplicated (cf. Hurlbert 1984), and it is possible that bird
communities in other upland forests in the region will differ from those observed
in this study. However, in a survey of birds of the Atherton Tableland near
Boonjie, Crome (1990) also found no significant difference between bird species
richness in rainforest (64 species) and 30 year-old regrowth forest (58 speciea),
and similarly concluded that the majority of rainforest species would utilize
adjoining regrowth. The concordance between these studies suggests that our
findings are not atypical.

In north Queensland, few researchers have examined faunal communities in
regenerating forests (Crome 1990). Future studies should compare faunal
assemblages between a range of sites, and examine in detail the demography of
species in secondary forests. Information on bird use of regenerating forest in
fragmented landscapes (e.g. Green 1993, Isaacs 1994) is particularly relevant to
current reafforestation efforts.
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APPENDIX 1. Frequency data (numberoftimes detected/30 censuses) for

bird species and avian feeding guildsin rainforest and regrowth forest.

Rain  Regrowth

Guild and Species Forest Forest
Leaf-litter Insectivores
Chowchilla Orthonyx spaldingii® 22 23
Eastern Whipbird Psophodes olivaceus 23 30
White-browed Scrubwren Sericornis frontalis 0 2
Yellow-throated Scrubwren S. citreogularis® 5 0
Fernwren Oreoscopus gutturalis® 19 3
69 58
Ground-pouncing Insectivores
Grey-headed Robin Heteromyias albispecularis® 25 9
Pale-yellow Robin Tregellasia capito® 7 18
Fan-tailed Cuckoo Cacomantis flabelliformes 2 19
34 46
Foliage-gleaning Insectivores
Brown Greygone Gerygone mouki 30 30
Little Shrike-thrush Colluricincla megarhynchal3 27
Bower’s Shrike-thrush C. boweri® 15 15
Large-billed Scrubwren Sericornis magnirostris 22 19
Atherton Scrubwren S. keri® 0 1
Black-faced Monarch Monarcha melanopsis 24 28
Spectacled Monarch M. trivirgatus 27 26

Golden Whistler Pachycephala pectoralis 25 14
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Grey Whistler P. simplex 0 1
Yellow-breasted Boatbill Machaerirhynchus
flaviventer 15 13
Shining Bronze-Cuckoo Chrysococcyx lucidus 0 1
171 175
Trunk/Bark-searching Insectivores
Victoria’s Riflebird Ptiloris victoriae™® 27 23
White-throated Treecreeper Cormobates
leucophaeus® 23 6
Pied Monarch Arses kaupi® 0 2
50 31
Hawking Insectivores
Grey Fantail Rhipidura fuliginosa® 9 1
Rufous Fantail R. rufifrons 0 1
White-eared Monarch Monarcha leucotis 13 20
Spangled Drongo Dicrurus bracteatus 18 20
Dollarbird Eurystomus orientalis 0 2
40 44
Generalist Carnivores/Insectivores
Laughing Kookaburra Dacelo novaeguineae 1 15
Forest Kingfisher Todiramphus macleay:i 3 0
Black Butcherbird Cracticus quoyi 18 17
Pied Currawong Strepera graculina 1 4
Pheasant Coucal Centropus phasianinus 1 10
22 46
Nectarivores/Insectivores
Lewin’s Honeyeater Meliphaga lewinii 30 30
Graceful Honeyeater M. gracilis 1 0
Macleay’s Honeyeater Xanthotis macleayana® 24 6

Dusky Honeyeater Myzomela obscura 4
Yellow-faced Honeyeater Lichenostomus chrysops 0
Bridled Honeyeater L. frenatus® 0
Eastern Spinebill Acanthorhynchus tenuirostris 4 12
Silvereye Zosterops lateralis 5

6

4

Rainbow Lorikeet Trichoglossus haematodus 1 11
8 95
Frugivores/Insectivores
Cicadabird Coracina tenuirostris 6 8
White-bellied Cuckoo-shrike C. papuensis 0 1
Varied Triller Lalage leucomela 18 16
Mistletoebird Dicaeum hirundinaceum 6 16
30 41
Arboreal Frugivores

Wompoo Fruit-Dove Ptilinopus magnificus 25 156
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Superb Fruit-Dove P. superbus 18 14
Rose-crowned Fruit-Dove P. regina 1 0
Spotted Catbird Ailurcedus melanotus 30 30
Tooth-billed Bowerbird A. dentirostris® g 18
Figbird Sphecotheres viridis 4 6
Double-eyed Fig-Parrot Cyclopsitta diophthalma® 1 1
86 84
Arboreal Frugivores/Granivores
Sulphur-crested Cockatoo Cacatua galerita 12,11
Crimson Rosella Platycercus elegans 0 3
Australian King-Parrot Alisterus scapularis TR ¢
19 25

Terrestrial Frugivores/Granivores

Orange-footed Scrubfowl Megapodius reinwardt 2 9
Australian Brush-turkey Alectura lathami 2 1
Emerald Dove Chalcophaps indica 8 6
: 12 16

Granivores
Red-browed Finch Neochmia temporalis 0 4
Peaceful Dove Geopelia striata 0 3
0 7

2Species confined to the Wet Tropics biogeographic region.

"Morphologically distinct race confined to the Wet Tropics biogeographic region.
‘Diets of Victoria’s Riflebirds are sexually dimorphic; and because one sex
appears to be largely insectivorous and thus limited by insect abundance (C. E.
Gordon unpubl. data), this species has been classified as an insectivore.
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THE STATUS OF THE GARGANEY IN QUEENSLAND
PETER L. BRITTON

Of the three Palaearctic ducks recorded as migrants to Australia, only the
Garganey Anas querquedula is at all regular. Lansley & Chandler (1991)
included several Queensland records in their discussion and concluded that it is
an annual visitor in small numbers to the north and north-west of Australia and
a vagrant south of the tropics. Though first recorded in Australia in 1881
{(Campbell 1924), there were few records until the 1960s. A March 1988
Kimberley (Western Australia) record of seven groups totalling at least 24
individuals is exceptional (Jaensch & Vervest 1988).

Marchant & Higgins (1990) regard various published Queensland records in
Sunbird and elzewhere as unconfirmed, unsupported or speculative, and thus
unaceceptable. Twenty-eight near Burketown on 2 April 1990 (Britton 1991) and
a male at Townsville in February 1992 are too recent to be included in their
discussion. The purpose of the present note is to document three recent records
from tropical Queensland, all of which involved at least one male. Several
observers (some not named here)saw the Townsville birds, while the Burketown
flock was reported by two very experienced observers. A bird at Weipa in July
1976{Kikkawa 1976)and aprobablefemale at Cecil Plains, south-east Queensland
on 26 September 1976 (Walter & Walter 1976) are not included.

The female Garganey, of a similar size to the Grey Teal A. gracilis but with a
striped face, is difficult to distinguish from the female Eurasian Teal A. crecea,
which ranges to south-east China and the Philippines (Vaurie 1965). The
greyish (butnotblue-grey) forewing, greenish-brown speculum and dark leading
edge to the underwing are characteristic in flight at close range, however. In
contrast, the male Garganey is unmistakable at all seasons of the year. In eclipse
plumage, which lasts for about five months, the male retains the diagnostic
blue-grey forewing (Northern Shoveler A. clypeata and Australasian Shoveler
A. rhynchotis are larger, with a distinctive bill, while Blue-winged Teal A. discors
has a bright blue forewing and lacks a white trailing edge to the speculum). In
breeding plumage, assumed in January-March, males are strikingly patterned,
with a broad white supercilium and sharp demarkation of brown breast from
greyish flanks and white belly.

Two of the Townsville males were markedly patterned when seen by the author
on 20 February 1988, while the 16 males near Burketown were in excellent
breeding plumage on 2 April 1990 (S. Garnett in li#¢.). The male at Townsville
in mid-February 1992 was in eclipse plumage. When flushed by the author and
H.A. Britton on 15 February, the blue-grey forewing allowed it to be identified
without hesitation. For 13 years both observers were residents of Kenya, where
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this species is the most widespread Palaearctic duck, often in hundreds,
gometimes thousands (Britton 1980). These diagnostic features of the males
involved in all three records detailed below were noted with binoculars at ranges
down to about 70 metres (pers. obs. and S. Garnett in litt.).

Blakey’s Crossing, Townsville, 19°15’S, 146°48’E: 17 February-18 March
1988.

Five birds, four remaining until 18 March (P.L.B., H A.B., J. McKean, G.
Claridge et al. ), plumage indicated that two males were completing moult into
breeding plumage as early as 20 February.

Inverleigh Station, near Burketown, 18°01’S, 140°34’E: 2 April 1990.
Twenty-eight birds, including 16 males in breeding plumage (S. Garnettand A
Taplin). This ephemeral wetland, dry when visited by the author in July 1988,
is documented by Claridge et al. (1988). Positioned 2.5 km south-west of Buffalo
Lake and 23 kkm inland from the coast of the Gulf of Carpentaria, it has no known
name.

S. Garnett in litz. provided the following details. At the time the Garganeys
were present there were alzo 13 000 Grey Teal, 1000 Wandering Whistling-Duck
Dendrocygna arcuata, 500 Plumed Whistling-Duck D. eyfoni, 20 Pink-eared
Duck Malacorhynchus membranaceus and 40 Hardhead Aythyae australis.
The season had been exceptionally dry throughout the region and this small
waterhole held more waterfowl than all of the Gulf plains from the Mitchell to
the McArthur Rivers. The birds flew obligingly from one end of the pool to the
other, allowing the Garganeys to display their distinctive plumage to good
advantage. Often they flew as a distinct small flock within the mass.

Typically, the records detailed by Marchant & Higgins (1990) involved 1-6 birds
(exceptionally 8 and 24), mostly in northern parts of Western Australia and the
Northern Territory. This is the largest number recorded in Australia, and itis
likely that this species is an annual visitor to seasonal wetlands associated with
beach ridges and low plateaux in the Carpentaria Land System (Buffalo Lake,
Manrika Lake, Rocky Lake and other seasonal lakes which lack individual
names).

Blakey’s Crossing: 15-18 February 1992.

A single malein eclipse plumage(P.L.B., H A B, K. Shurcliffe, J. Wienecke). This
site and other suitable wetlands along the eastern seaboard oftropical Queensland
are visited on a regular basiz by various competent observers. This distinctive
species, which is unlikely to be overlooked, is best assessed as a vagrant or
accidental visitor so far east.
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FOOTNOTE

An eclipsed male was seen well by several observers at Awonga Sewage
Works, Weipa (12° 38'S, 141° 52'E) on 25 December 1995. The diagnostic
blue-grey forewing of the male Garganey in eclipsed plumage was noted
(Glenn Holmes pers. comm. ).
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ADDITIONAL BIRDS FOR MOA ISLAND, TORRES STRAIT
D.C.NILAND

Incidental observations were made on the birds at Moa Island, in the south-west
Torres Strait over a period of three weeks from 19 October 1994. Three separate
days were spent at Kubin on the western side of the island, and the remainder
at St Pauls on the eastern side. All observations at St Pauls were made within
2km ofthe village, in grasslands, small patches of remnant scrub, and along the
beach and adjacent reefareas. There were some good areas of mangrove nearby,
but time did not permit a visit. The most significant area at Kubin was a small
remnant pool in a borrow pit near the airstrip.

The island was very dry at the time of my visit, and there was a continual strong
south-east wind for the first two weeks. A comparison with the list in Draffan
et al(1983) showed that six of the species I found had not been recorded
previously;

Grey Teal Anas gracilis. A small group at the Kubin pond.

Glossy Ibis Plegadis falcinellus. One at the Kubin pond.

Ruddy Turnstone Arenaria interpres. One on the beach at St Pauls
Black-winged Stilt Himantopus himantopus. A few at the Kubin pond.
Grey Plover Pluvialis squatarola. Two on the beach at St Pauls.

Sooty Tern Sterna fuscata. The distinctive call of this species was heard over
the centre of Kubin village at night. I am familiar with this bird and its call on
various Coral Sea islands, and have heard it previously at night in 1990 over the
Lockhart River community.

The following sightings are noteworthy:

Australian Pelican Pelecanus conspicillatus. One in poor condition was
seen perching on buildings and towers at St Pauls for long periods. It even
landed on open ground near a house about 1km from the beach.

Noisy Pitta Pitta versicolor. Afew calling in a small patch of scrub at St Pauls,
somewhat contrary to comments by Draffan ef al. (1983).

Leaden Flycatcher Myiagra rubecula. An early nesting record involved a
pair at the nest (one usually sitting) at St Pauls.
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RECORD OF WATER RAT HYDROMYS CHRYSOGASTER IN THE
DIET OF ALESSER SOOTY OWL TYTO MULTIPUNCTATA

S.E. BURNETT, A S. KUTT and B.E. TRIGGS

Studies examining the diet of the south-eastern Australian species of Sooty Owl
Tyto tenebricosa have indicated that this species opportunistically takes the
most available arboreal and terrestrial mammals in its preferred size range
(Debus 1994). For example, in sclerophyll and rainforest sites with no or a
limited history of disturbance, arborea} prey items (e.g. Common Ringtail
Possum Pseudocheirus peregrinus [av. mass 900 g] and Sugar Glider Petaurus
breviceps [av. mass 128 g]) contribute the greatest number of prey items and
biomass, with scansorial species(e.g. small dasyurids and Fawn-footed Melomys
Melomys cervinipes [av. mass 20-100 g]) the next most important source (Smith
1984, Loyn et al. 1986, Debus 1994, Holmes 1994). Terrestrial and scansorial
prey items, such as rodents Reitus spp. (av. mass 100-300 g), the House Mouse
Musmusculus, small dasyurids Antechinus and Sminthopsisspp. orthe European
Rabbit Orycetolagus cuniculus comprise a greater proportion of Sooty Owl dietin
disturbed and burnt sites (Smith 1984, Loyn et al. 1986, Hollands 1991,
Lundie-Jenkins 1993), even though in the latter case, arboreal prey items were
still common in adjacent unburnt sites (Loyn et al. 1986).

The dietofthe smaller northern species, the Lesser Sooty Owl Tyto multipunctata,
hasbeen less thoroughly studied. Preliminary surveys have indicated that their
diet can include large proportions of invertebrate material (Schodde & Mason
1980); can be predominantly rodent-based (Grassland Melomys Melomys burtonu,
Fawn-footed Melomys, Bush Rat Rattus fuscipes, CapeYork Rat R. leucopus, Pale
Field-rat R. tunneyi, Caneficld Rat R. sordidus) on rainforest edges (Hollands
1991, Whittle 1994, Hinman in press); or can be predominantly arboreal/
scansorial mammal-based (e.g. Fawn-footed Melomys, White-tailed Rat Uromys
caudimaculatus, Long-tailed Pygmy-possum Cercartetus caudatus) in closed
forest (Hollands 1991, Hinman in press). A thorough study of Lesser Sooty Owl
diet from wet tropical rainforest using large pellet collections is currently being
completed (author SEB unpubl.). Preliminary results from a large sample of
pellets examined indicate a predominance of small (mass 100-300 g) arboreal/
scansorial prey items (Fawn-footed Melomys, Prehensile-tailed Rat Pogonomys
mollipiosus, Antechinus spp., Long-tailed Pygmy-possum, Sugar Glider) (author
SEB unpubl.). To date, there has been no record of the Water Rat Hydromys
chrysogaster in the diet of the Sooty or Lesser Sooty Owl from known published
or unpublished sources.

During a fauna survey of low- to mid-altitude wet tropical rainforest on the
eastern escarpment of the Lamb Range State Forest, conducted as part of the
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Queensland Electricity Commission’s Chalumbin-Woree 275 kV transmission
line environmental impact statement (Kuttet al. 1995), three pellets of a Lesser
Sooty Owl were collected from the banks of an unnamed small rocky stream
(Date: 10Nov 1994, Grid: 17°01" 15" S, 145° 40' 20" E, Altitude: 560m, Vegetation:
Tracey (1982) type 2a mesophyll vine forest). The large, solid nature of the pellet
and the taphonomy of the remains indicate that the pellets were deposited by a
Tyto owl. Lesser Sooty Owls were heard commonly atall survey sites throughout
the study area, which included a range of eastern escarpment rainforest types
from 300 to 700 m. It is the only tytonid known or expected to be present.

On examination of the pellets, the remains of a single Bush Rat (humerus, skull,
left mandible) and at least two Water Rats (skull, two left and two right
mandibles, oneleft and right femur, one left and right humerus) were recovered.
The Water Rat skull measured 52mm atgreatest length and 25mm at greatest
width. These measurements place the animal within the known adultsize range
for the species (greatest skulllength 50-60 mm, greatest skull width 25-30 mm,
Watts & Aslin 1981), and therefore of an average mass range of 606-755 g
(Strahan 1983). Though this is well outside the known prey range for Lesser
Sooty Owls (300-400 g, SEB unpubl.), there is evidence that Water Rats in
rainforest are much smaller in size than those recorded in other habitats. For
example, five adult male and three adult female Water Rats trapped near
rainforest waterbodies in Mt. Spec National Park weighed an average of 532 g
and 425 g respectively (Vernes unpubl. data).

This record represents the first known record of Water Rat in the diet of the
Lesser Sooty Owl. To the authors’ knowledge, the only other record of Water Rat
in the diet of an owl species in Australia is of seven individuals (six adults and
one juvenile) identified from 1903 prey items examined in a review of the historic
and pre-historic diet of the Masked Owl Tyto novaehollundiae in Tasmania
{Mooney 1993), and one individual in the diet of a Barking Owl Ninox connivens
in north-eastern South Australia (Muir & Corke 1993). Author BET has
examined over 1200 pellets from seven owl species collected from throughout
Australia and has not previously recorded the Water Rat in the diet of any owl
species.

A number of hypotheses acting in concert or alone may explain the apparent
absence of Water Rats as a prey item, despite the potentially opportunistic
nature of the Sooty and Lesser Sooty Owl feeding patterns: most owls inhabiting
dense forest probably initially rely on aural location of potential prey items, and
as Water Rats utilise permanent trails on stream and river banks (Strahan
1983), the sound of water movement(particularly in rocky stream environments)
may mask the sound of this species’ activity; Water Rats forage aguatically and
often feed at the edges of water bodies, and this may present a danger or
deterrent to a striking owl, Water Rats are not entirely nocturnal, utilising more
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crepuscular and dawn activity periods (Strahan 1983); and Water Rats occurin
low numbers throughout wet tropical rainforest habitats (Laurence 1992).

A number of reasons are suggested as to why Water Rats were preyed upon in
this instance. Firstly, in low to mid-altitude rainforest where arboreal prey
items are of lower abundance, less typical terrestrial prey items may be taken
more often. Secondly, the site where the pellets were collected comprised of a
stream with a low water level, wide flat stream banks with open vegetation and
a central rocky island. These environmental features have perhaps combined to
allow easier detection and capture of the Water Rats. Thirdly, it is possible that
this individual owl may be larger than usual or have a behavioural tendency to
capture larger prey, including Water Rats.
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BOOK REVIEW

FIELD GUIDE TO THE BIRDS OF AUSTRALIA. The most comprehensive
one-volume book of identification. Ken Simpson and Nicolas Day.
Penguin Books Australia Ltd, Melbourne, 1996. 400 pages, 131 colour
plates, $35.00.

The first 279 pages of this lavishly illustrated work are in standard ‘field guide’
form, with text and map opposite lively and accurate plates. Inevitably, the
subtitle on the flexible plastic cover invites comparisons with the single volume
guide by Graham Pizzey, and also with the two-volume work by the Slaters. This
review will focus on the book itself rather than better, good or best.

This fifth edition was deemed necessary to incorporate the significant changes
in Christidis & Boles (1994, The taxonomy and species of birds of Australia and
its territories), but there are various innovations and more images, particularly
of younger birds. Recent additions to the Australian avifauna remain as a Rare
Bird Bulletin, but an extra 20 plates have been added. The retention of
Mistletoebird and Yellow-bellied Sunbird alongside various pardalotes (p. 175),
without text or comment, when the same paintings are shown against their
respective texts on p. 273, contrasts with Plains-wanderer, also shown on two
plates but accompanied by a caption detailing evolutionary relationships.

Codes of relative abundance, and of the degree of sedentary, nomadic or
migratory behaviour, have been added to every species, and distribution maps
have been updated. The status of many species is clarified using two of the ten
available codes of abundance, e.g. Budgerigar C-LA (common - locally abundant),
whereas most have a sometimes misleading or inadequate single code. Thus,
Barn Swallow is said to be ‘moderately common’, and Long-toed Stint, Wilson's
Phalarope and Little Ringed Plover are said to be ‘uncommon’.

There are errors on many maps: for example, Hooded Plover is not shown in
coastal New South Wales; there are no Carpentarian Grasswren localities in
Queensland; and a population of the Yellow-billed Kingfisher is shown well
south of its established range. White-headed Petrel at 13°S(Sunbird 1993: 59)
and numerous data available via @OSI Annual Bird Reports have not been added
to distribution maps. Treatment for Supplementary List species, lacking
confirmed records or established feral populations, is not at all consistent, e.g..
Eurasian Curlew, Western Sandpiper and Eurasian Golden Plover receive
different coverage, including a blank map for Eurasian Curlew.

Apart from the detail on various maps there are very few errors. Frequent use
of this outstanding Field Guide is thoroughly recommended.

PETER L. BRITTON, All Souls’ & St Gabriel’s School, Charters Towers, @ 4820.
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