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The avifauna of the forests of south-west 

Western Australia :  changes in species composition, 

distribution, and abundance following 

anthropogenic disturbance 

CALM Science Div ision, Department o f  Conservation and Land 

Management, Locked Bag 104, Benl ley Del ivery Centre, 
Western Austra l ia  6983. 

SUMMARY 

The avifauna (land and waterbirds) of the forests of south
west Western Austral ia is c i rcumscribed by reference to 
infonnation recorded in the period 1 840 to 1 998. A 
database was assembled from 2 72 pub l ished and 
unpub l ished bird l ists, and this was supplemented with 
records extracted from a systematic search of the primary 
ornithological l i terature. In excess of 7 000 records were 
located. The original forest avifauna (just before the 
impact of European settlers became pronounced) consisted 
of 1 1 2 breeding species (8 1 land, 3 1  water) . Sal ient 
characterist ics of this avifauna include: only I species is  
confined (as a breeding species) to the primaeval forest 
ecosystem; 53 species occur throughout the forests; 32 and 
1 3  species are restricted to i ts eastern or southern portions 
respectively; most species occur extensively outside of the 
forests (66 species to the west ,  north, east and south; 3 3  
species to the west, north and east) ; 52 per cent of landbi rd 
species are insectivores;  about 20 per cent of the landbird 
fauna migrates from the forest in varying degrees in winter; 
67 per cent of landbi rd species nest in the overstorey or 
understorey; and landbirds in streamside forests occur at 
higher densities than in upland forests. 

The d istribution of 5 species - Leipoa ocellata

(Malleefowl). Cacatua pastinator (Western l ong-bi l led 
corel la), Atrichornis c/amosus (Noisy scrub-bird), 
Falcunculusfrontatus (Crested shrike-tit) and Rallus

pectoralis (Lewin ' s  rail) - is discussed in detai l ,  with new 
or neglected information being prov ided. 

The landbird fauna of the pri maeval forest i s  
impoverished relative t o  elsewhere i n  the South West Land 
Divi sion, particularly the region now known as the 
wheatbelt .  The forests of south-west Western Austra l ia  
have only about ha lf  of the number of bird species present 
in a s imi lar-sized, comparable area in south-east Austral ia . 
The sou th-west forest avifauna is more s imi lar to that 
present in the Mount Lofty Ranges (South Austral ia) than 
to the forest avi faunas of New South Wales or Tasmania. 
At local scales ( 1- 1 00 ha), however, the number of 
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landbird species present is s imilar in al l  forests in southern 
main land Austral ia (20-25 breeding species). Overal l  
density of bird populations in jarrah and karri forests is 
about one half of that in comparable forests in south-east 
Austral ia. 

Disturbances caused by European settlement have 
resulted in 4 species present in the primal forests 
contracti ng in geographical range, 2 species becoming 
exti nct, and more than 90 species benefiting from 
prov is ion of new habitats. Forest management has had 
l imited impact on b iodiversity and total abundance of
birds .  Prescribed burning under moist  soi l  conditions has
no impact on bird species richness i n  jarrah forest, but
increases b ird species richness in karri forest for 3-6 years.
Total abundance of b i rds increases in both types of forest
after prescribed burning. Planned burning under dry soil
conditions increases both bird spec ies richness and total
abundance of birds. Wi ldfire reduces bird species r ichness.
All of these changes are temporary.

Th inning of jarrah forest does not change bird species 
richness, whereas cutting to gaps increases bird speci es 
richness. Clearfel l ing of karri forest initially reduces bird 
species richness;  1 2  years later about 85 per cent of the 
avifauna in mature stands is present in regrowth karri 
forest. Those species dependent on large hollows for 
nest ing are unlikely to nest in unthinned regrowth forest 
younger than about 1 20 years. 

Open-cut mining for bauxite has a severe init ial impact 
on bird species richness, but fol lowing rehabi l itation there 
is a rapid return of bird species, with 85 per cent of species 
present be fore mi ning being recorded after 5 years. 
Species requiring large hol lows for nesting cannot, 
however, nest in rehab i l i tated sites for many decades. The 
most severe, long term reduction in local bird species 
richness and total abundance is caused by dieback disease 
and by permanent removal of forest as in agriculture, 
urbanization, damming of ri vers, and plantations of pine. 
However, an additional 75 species (5 1 land, 24 water) have 
been recorded within the forests followi ng clearing for 
farming and towns. Of these species, 23 ( 1 7  land, 6 water) 
now breed, but only two of them (Aquila morphnoides 

Little eagle, Dace/a novaeguineae Laughing kookaburra) 
breed in forest. 

The pol icies and procedures in place to mi t igate the 
impact of humans on the forest bird fauna and to promote 
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the conservation of bird species are summarized. These 
include an extensive mosaic of protected areas (nat ional 
parks, nature reserves, forest along roads, r i vers and 
streams), a structural goa l of 40 per cent of the forest being 
maintained at the mature or senescen t  stage, the retention 
of hab i tat trees for species dependent on hol lows for 
nesting, and spat ia l ly and tempora l l y  diversified use of fi re.  

M uch o f  the orn ithological l i terature about forest 
management impacts in the south-west forests was found 
to be based on misconcep t ions about, or lack of awareness 
of, si lv icu l t u ral and fire science pol icies and prescr i pt ions .  
The  erroneous impressions thus  created are  d iscussed. 
Avai lab le  emp i r i cal data and other i n formation synthes ized 
in th i s  review present a strong chal lenge to the proponents 
of fi re and logging as causes of long term detr imenta l 
change in the forest av i fauna . 

Severa l bird species arc proposed for considera t ion as 
su i table i ndicators of eco logica l ly  sustainab le forest 
management .  The paper conc l udes wi th  numerous 
suggestions for fu rther research .  

INTRODUCTION 

When I was researching the l i terature rela t ing to th i s  paper 
(wh ich frequent ly involved d i scussion w i th other 
scient ists), one knowledgeable ornithologist felt that I was 
wast i ng  my t ime on the· project, as there was l i t t le new to 
d i scover about the b i rd fauna of the forests of south-west 
Western Austra l i a  (WA). 

Whi le  i t  is true that there is considerab le knowledge 
avai lable, much o f  i t  is fragmented and i ts h istorical  
context i s  deficient .  Prev ious comp i lat ions and syntheses 
co11ccrn i 1�g the forest avifauna have either been 
telegraph ica l ly  brief ( Anon. nd; K i mber and Chris tensen 
1 977), regional in scope (Christensen et al. I 9 85a; Nichols 
and M uir I 989; Christensen 1 992),  based on very large 
rasters ( Busby and Davies 1 977; B lakcrs et al. 1 984), or 
considered as a sma l l  portion of a larger geographical area, 
such as the South West Land D ivision {Storr 1 99 1 ) , the 
south-west broadly conceived (Saunders and I ngram 1 995 ), 
or even most or a l l  of WA (Scrvcnty and W h i ttcl l 1 976; 
Johnstone and S torr 1 998 ) .  Apart from S torr ( ! 99 1 ), there 
has been insu fficient attent ion to locat ing all p ub l ished 
materia l  re l at i ng to the compos i t ion of the forest a vi  fauna. 
However, Storr ( 1 99 1 )  did not provide complete 
referenc ing of his conclusions, so it is  d i ffic u l t  to veri fy 
some of h i s  s ta tements .  

Many bird books and field guides tend to over
general ize the occurrence o f  b i rd species i n  the south-west 
forests of WA. They also fail to dist inguish records of 
vagrants from the more or l ess stable breeding range of 
species .  Moreover, they overlook the fact that current 
d is tr ibut ions of some spec ies  d i ffer from distribut ions I 00-
1 50 years ago. Secondary sources arc frequent l y  rel ied on 
instead o f  primary l i terature. 

This work is an attempt to overcome these 
shortcom ings. I ts a ims are to assemble and make avai lable 
the raw distributional data; to col late, interpret and 
synthesize these records ; to enlarge, consol idate and 
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advance knowledge particularly through unexpected 
al ignments of previously unassociated data, thus creat ing 
novel ins ights and fresh perceptions of the fami l iar; and to 
provide a defi nit ive l ist of the b i rd species occurring in the 
pr imord ia l '  forests of south-west WA at the ti me of their 
discovery by Europeans, i .e .  the per iod from 1 826 to the 
I 8 80s .  In order to document t hose spec ies which h ave 
c hanged in distr i but ion, i . e .  ex t i nct ions i n ,  and 
co lonizations of, the forest as a s i ngle ent i ty duri ng the past 
1 50 years, i t  is  first necessary lo provide a defin i t ive l i st i ng 
o f  the b i rd species present i n  the forests when Europeans
set t l ed in WA.  A n  attempt is a l so made i n  th is rev iew to
i ntegrate s i l v icu l tural know ledge and pract ice w ith
ornitho log ica l  in formation in a more systemat i c way than
has been done i n  the past .

H is tor ical information on the occurrence of certain 
consp icuous species,  management o f  fi re, and the gross 
appearance of the forest was sought from 47 residents in 
sou th-west WA born i n  the period I 90 I - I 928.  

B i rds arc the best studied and most completely known 
of a l l  organisms. They l ive in a l l  ava i l able habi tats and 
being primary, secondary and tertiary consumers depend on 
the exis tence of p lant  species, many invertebrate species, 
and other vertebrate species. They therefore i ntegrate at a 
high level key ecosystem processes such as carbon ,  water, 
and nutr ient cycl i ng.  B i rds prov ide  ear l y i nd icat ion o f  how 
adequately land i n  south-west WA has been, and is bei ng, 
managed. I f  their habita t requi rements arc not met,  they 
wil l  be unab l e  to feed or successful ly reproduce. Th i s  wi l l  
t ranslate into changes in abundance and distr i but ion . 

METHODS 

I n  order to  estab l ish which bird species occurred in the 
forests of south-west WA , i t  is  first necessary to map the 
origina l extent of forest (prior to convers ion to agricu l ture 
or urbanizat ion) . In Figure I ,  the original extent of j arrah 
forest is derived from Beard ( I 98 I )  and the original extent 
of karri forest is taken from Bradshaw and Lush ( 1 9 8 1  ) . 

ext, a thorough search of the ornithologica l l i terature 
was undertaken and l ists of all bird species recorded were 
compiled. Early records tend to be less specific than 
demanded by modern scient ific standards, presumably 
re flecti ng the rud imentary in frastructure that ex isted in the 
rorcsts unt i l  ti mber harvest ing commenced i n  the I 870s. 
Severa l problem at i c  records are discussed below. 

Allcmpts to l ocate l ists of b i rd specimens co l lected by 
Quoy and Gai mard i n  1 826 ( in forests adjo in i ng the King 
and Ka lgan R i vers), Preiss in 1 838- 1 84 1 , Cockere l l  in 
1 879, White in 1 8 72 and 1 889, Carter i n  1 8 87, Kcarl l and 
in I 895 ,  and Le Soeuf  in 1 899 were unsuccessful (sec 
Carter 1 888 ;  Campbe l l  1 900, p .  I 076; Mat hews 
I 9 I 0- 1 927 ;  Alexander l 9 ! 6;  W hite I 920; Whittc l l  I 93 8a ,  
1 954; G laucrt 1 948a; Me ise ! 95 1 ;  Sch i ftcr 1 973 ;  

Also re lerred t o  lh roughoul this pape r a s  origina l ,  primaeval , o r  prima l : all are 
used interchangeably to Indicate the lores! as ii was prior to European 

setllemenl , wffhoul any implication of en\l ironmenlal va lue. 
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McGil l ivray 1 975 ;  Marchant 1 990; also Horton 2, personal 
communication) . Other act ive workers such as Conigrave 
(fl. 1 90 1 -1 9 1 0), Whi t lock (fl. 1 905- 1 925), Lipfert 
(fl. 1 9 1 1 ) and A lexander (fl. 1 9 1 2- 1 920) pub l i shed nothing 
about thei r observat ions made in forests .  Nor did the 
important compendium of Jackson ( 1 907) reveal any 
information of s ign i ficance .  The potent i a l ly  s ign i ficant 
notebooks ( 1 9 1 5-) of W .H .  Loari ng arc presumed lost, as 
they were not deposited in the State Li brary (sec Serventy 
1 968 ) . Label i n fo rmat ion from specimens and eggs lodged 
in the wor ld ' s  pr i nci pal col l ect ions of Western Austra l i an 
bi rds ,  viz. the Western Austra l ian Museum o f  Natura l  
Science (Perth) , atura l  H istory Museu m ( London) and
A merican Museum of Natural H i story ( cw York) could 
not be readi l y accessed because I i  I l l e  or none o f  this 
i nformation is on a searchable database. However, most 
b i rd species in the south -west forests arc poorly 
represented in museum col lect ions (Johnstone\ personal 
commu nicat ion) . The Mu cum of V ictoria completed 
databasing i ts specimen and egg col lect ions in I 998 
( O ' Brien'' , personal com municat ion) . I accessed th i s  
i n formation a fter th i s  paper was dra fted ; interest i ngly i t  
y ielded no major su rpr ises .  

A com prehensive search o f  the 'grey l i terat u re '  (reports 
by consu l tants ,  u n publ ished field books, theses etc) a l so 
tu rned up further I ists of bird spec ies recorded in forests .  
Because much of this l i teratu re is i n  p rivate hands, i t  is 
never poss ib le to discover i ts fu l l  ex tent - e.g . i t  is high ly  
unl i kely bu t  no t  imposs ib le  t ha t  some resident recorded t he  
b i rd species present i n  part of the  forest between G i lbert 's 
vis i t  in the I 840s and Campbc l l  's vis i t  i n  1 889. 

The vegeta t ion types present in the p 1· i 111ord i a l  forests 
or soul lT-wcst WA can be dist ingu i shed us i ng var ious 
cr i ter ia and mapped at d iverse sca les. Examples rnc lude I 0 
vegetation systems and m inor portions o f  8 others (Beard 
1 98 1 ) ; 1 7  forest associat ions ( B radshaw er al. 1 997); 25 
fo rest ecosystems (Commonwealth and Western Austra l ian 
Regional Forest Agreement Steering G roup I 998); and 
about 1 50 vegetat ion compl exes (M att iskc and Havel 
1 998) . W ith in  the outer boundary of the forest as 
des ignated (Fig. I ) , areas o f  woodland, heath, swamp, 
sh rubland, scdgel and, and l i th i c  com plex occur. These 
vegetation types usua l ly re l a te to substrate type and 
dra inage character i s t ics . For photographs or descri pt ions 
of the range of vegetation types present ,  see Smith ( 1 972, 
1 973, 1 974), H avel { 1 975a ,  b) , Beard { 1 979a, b, c ; 1 98 1 ;
1 990) , Slrclein ( I 988), and Churchward et al. ( 1 988) . The
eastern boundary of the or i gi na l  d i str ibut ion of forest i s  
vague, a s  ce l l s  of forest occur  i n  a matr i x of wood land 
( Fi g . I ) . Some wood l and b i rd species may penetrate to 
some degree westwards between these forest ce l l s ,  but 
unless these species actua l ly l ive in forest tbcy arc not 
considered to be purt o f  the forest avi fauna .  Thus, 
wood land and swamp at Lake M u i r  (bei n g a l most 
completely surrounded by forest) arc considered to be part 
of the forest ecosystem, whereas woodland at J u l imar and 
swamps on the south coast arc not . 

' Or P.H . Horton , South Auslralian Museum, Adelaide. 
' R.E. Johnstone, Wes tern Auslralian Museum ol Nalural Hislory, Po rth. 
• A. O'B rien, Museum ol Victoria, Molbourno. 
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Because the focus of this study is documentat ion of 
occurrence of species in forests, 1 have separately i tem ized 
l ists of species for loca l i t ies or part icular habitats .
M ult ip le studies at the same local ity have been combined,
unless a part icular d istu rbance i n tervened .

Bird species vis i t i ng the forested part of W A  in the 
austra l su m mer but breeding in the northern hem isphere 
have been excl uded from considerat ion.  The spec i e s  
invol ved belong to  fami l ies S colopacidac, Charad r i idac 
and Apodidac. Species breed i ng occasion al ly i n  forest but 
feed ing outs ide the forest (as i n  cstuari e or coastal waters) 
arc not treated here as forest b i rds .  Such speci es have been 
l i s ted separately . Because of the i r  d ist inct hab i tat
requ i rements , waterb i rds have been l is ted separa te ly from
landb i rds .

Th roughout this paper forest blocks arc used to refer to 
occu rrences o f  spec ies . Th i s  partly reflects the dearth of 
precise locality names i n the sparsely settled forest. State 
forest is divided into 4 1 8  forest b locks, each of roughly 
5000 ha. Thei r  names arc shown on a I :  650 000 map 
produced by, and ava i l able from, CALM 's I n formation 
Management Branch at Como. 

Source and Location of  Bird L ists 

A l l  of the l i sts d i scovered have been n umbered and placed 
in more-or- less chronologica l seq uence. The locat ion of 
each has been marked on Figu re I .  Latin and Engl ish 
names o f  bird species fo l l ow the Western Austra l ian 
M useum l ist  (Joh nstone, in press) . 

1. Gilbert 1840, 1842-1843

Gilbert v is i ted WA twice, i n  1 839-40 and 1 842-43 , 
col lect ing mai n ly bird and mammal specimens for the 
Engl ish taxonom ist John Gould - ' a  master l y stroke of 
forward plan n i ng' (Tree 1 99 1  ) . Of the I 03 1 days spent in 
the colony, the only t ime spent col lect i ng i n  forests was: 

I 6 days i n  the K i ng G eorge Sound area from 1 4  Lo 
29 February 1 840 

• about 4 days in the M urray River-Mt Wi l l i am
area, 2 to 5 November 1 842

• 20 days at Augusta , 2 to 2 1  December 1 842
• 2 8  days i n  the K i ng George Sound area, 1 9  May to

1 5  June 1 843 ( ' i shcr 1 992)

Col lect ively, this is on ly about 7 per cent of h i s  total 
t ime in the colony. It would be fair to say that Gi lbert d i d  
not penetrate the  heart of the  j arrah forests or  karri forests , 
an example o f  how rel i ant co l lectors arc on the presence of 
a road network and extensive sett lement .  I n  the I 840s the 
on l y roads travers i ng the forests were the routes from
M undar ing to N ortham, from A rmada le  to Wi l l iams, from
Mt Barker to Albany, and from Bussc l ton to Augusta. I n
add i t ion, the a i m  of early col l ectors w a s  t o  d i scover
biodivers i ty.  G i l bert wou ld have quickly realized that
forest is relatively poor in b i rd species and hence an
unrewarding place to search for novelt ies .
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Gi lbert, accompanied by the botanist James 
Drummond, did attempt to cross overland from Augusta to 
King George Sound in December 1 842 but they were 
defeated by the swamps of the Scott River plain (see 
Whittel l 1 942a; Bolton et al. 1 992). If they had succeeded, 
they would have passed through the largest tract of karri 
forest. The existence of ' heavily ti mbered ' land and ' close 
forest' north-east of Broke Inlet was depicted on 
Arrowsmith 's 1 833 map of south-west WA.  

I have assumed that specimens collected by  G i lbert and  
labe l led from Augusta or King George Sound were from 
forest. This in fonnation (Table 1 )  has been extracted from 
Gi lbert (MS), Gould ( 1 848- 1 869), Gould ( 1 865) and 
Fisher5 ( I 992 and personal communication). 

2. Masters 1866

Masters visited ' King George Sound' from January to 
Apri l 1 866. The l is t  of specimens col lected was publ ished 
by Krefft ( 1 867). Al though no itinerary or notes on the 
specimens were published, i t  is  clear from several of the 
specimens of bird and mammal co l l ected that Masters 
ventured well into the hinterland of Albany. North 
( 1 90 1 -04, 1 906-09, 1 9 1 1 - 1 2, 1 9 1 3- 1 4) several ti mes 
mentions the local ity' Mongup' which according to Rohan 
( 1 979) l ies in Peenebup Creek, a tributary of the Pa! l inup 
River, south-east of Borden.  This area was first sett led by 
Europeans in 1 852 ,  was an important source of 
sandalwood for export, and would have been l inked with 
the port of Albany by cart tracks. Masters is a lso known to
have collected in the Stir l ing Range (Britton and Stanbury 
1 98 1 ) .  

Mongup ( "'  the present day Mungerup) a n d  the St irling 
Range are well outside the l imit  of forest, being part of 
eucalypt wood land and mal lee (Beard 1 979a) (Fig.  I ) . 
Two ways of handl ing Masters'  data are possible. First, 
one could assume that all specimens (unless label led 
otherwise) came from near Albany. On this assumption, 
failure of later collectors and observers to record the 
species near Albany could be interpreted to signify local 
extinct ion. The second method would involve presuming 
that speci es which no subsequent person col lected or noted 
near A lbany were collected by Masters wel l to the inland. 
This second method is more parsimonious. Thus, w i th the 
aid of Storr ( 1 99 1 )  and North ( 1 90 1- 1 9 1 4) I have 
presumed that various species could not have been 
col lected in the forests close to Albany. ln doing so, 1 am 
conscious that such species col lected by Masters cannot 
then be used as a basel ine with which to detect later 
changes in distribution of forest bird species . This 
disclai mer appl ies also to col lect ions made by Masters in 
1 868- 1 869 and by Webb in 1 874 (see 3 and 4 below). 

3. Masters 1868-1869

Masters returned to the King George Sound region in 
September 1 868 and remained unt i l  April 1 869. North 
( 1 90 1-1 9 1 4) occasional ly provides detai ls  relat ing to 
specimens collected at Mongup in January and February 

• Dr C .  Fishe r, Liverpool Museum, U.K.

1 869 . However, even after setting aside such specimens, 
there remain other species which could not have been 
col lected in forests near Albany (see l is t  of specimens 
col lected in Krefft 1 869).  I agree with the sentiment 
expressed by Carter ( 1 933) :  "It is  a disaster in our natura l 
history that Masters 's col lect ing experiences and first-hand 
observations were never committed to writ ing, for he made 
notable contr i but ions to knowledge . . .  ". 

4. Webb l874

Webb arrived in A lbany in 1 862- and obtained work as a 
shepherd and sandalwood cutter in the Albany, Kojonup 
and Cape Riche areas (Green 1 989a, p . 1 98).  Litt le is 
known about Webb ' s  collecting efforts, except that he sent 
a large number of specimens to Macleay in February 1 875 
(see F letcher 1 929, p .  235) .  Further material was 
purchased by Macleay in 1 876 (pp . 24 1 , 26 1 )  and 1 879 (p. 
267) .  The Macleay Museum kindly provided me with a l ist 
of speci mens col lected from 'K ing George Sound ' ,  
presumably by  Webb (no original labels remain on  the bird 
speci mens) .  

The provenance of these specimens is not assured, as 
he is known to have collected botanical specimens widely 
in south-west WA . For example, CALM 's WAHERB 
database records the following local i t ies where plants were 
col lected: south coast in 1 8 8 1 ,  King George Sound 1 879, 
1 880, 1 8 82, 1 8 8 8  and 1 892, Bremer River 1 884, Yarrabin
upper Blackwood River 1 893, Mt Lindesay 1 882, Cape Le 
Grand, Salt River 1 885, foot o f  Stirl ing Range 1 886, 
between Albany and the Wi l l iams River 1 882 (Marchant°, 
personal communication). 

5. Campbell 1889

Campbell ,  a prominent amateur ornithologist , arrived in 
Albany on 28 September 1 889 from Melbourne. He spent 
10 days at Torbay based at Mi liar ' s  karri t imber mil l ,  then 
travel led by steamer to Hamelin Bay where he spent three 
weeks mai nly at Karridale,  a lso vis iting Augusta and El l is '  
farm oo the B lackwood River ( 16 October - 4 November). 
Next he spent one day at Wal lc l iffe on the Margaret River 
and then proceeded to the t imber m il l  at Quindalup in 
jarrah forest. Subsequent travel was to Perth and 
Geraldton, before he returned to A lbany on 30 December. 

Although his three months in WA yielded I 05 bird 
skins and 600 eggs, he apparently did not co l lect much in 
the forests . Detai ls have been taken from Campbell ( 1 890, 
1 900, 1 9 1 3) and the Museum of Victoria database 
(O'Brien, personal communication). Campbel l ' s  vis i t  
represents the first local ized observations of birds from 
forest ;  the existence of infrastructure connected with the 
nascent t imber industry faci l i tated his access to the forests. 

6. Ha/1 1899

Hall  arrived i n  Albany on 23 September 1 899 and spent 
the next 1 1  days col lecting near Albany, Torbay and 
Denmark, making use of in frastructure provided by the 

' D r  N .G . Ma rchant, Depar1menl of Conservation and Land Managemenl, Per1h. 
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t imber industry. A lthough he made ' two visits i n to the 
heart of the magnificent karri country' (Hal l  1 9026, p. 1 64), 
he noted that in Denmark he 'd id not meet with sufficient 
success to compensate me for some three days spent in that 
vast area, the t imber of which seemed to me too heavy for 
any other purpose with regard to b i rd- l ife than to hide its 
representatives. I was s l ightly more fortunate at Tor Bay 
[sic] ,  which is m i dway between A l bany and Denmark and 
less heav i ly  wooded ' (Ha l l  1 902a, pp. 1 2 ! - ! 22) .  

7. Milligan 1900, Carter 1 902-1 903

M i l l igan seems to h ave been the fi rst Western Austra l ian 
resident to become interested in  documenting the avifauna 
in forests .  He worked the area between Cowaramup and 
Margaret Ri ver i n  October ( I 4 days) and December ( five 
days) ! 900 (Mi l l igan 1 902), and d i scovered Dasyomis

broadbenti in coastal vegetation. He d id  not, however, 
consistently spec i fy the habitats of a l l  birds observed. I 
have a lso included here several relevant records made by 
Carter between October 1 902 and January 1 903 in the 
same area (Carter 1 903). 

8. Shortridge 1904-1906

Short ridge apparently arrived in A lbany on I December 
1 904 and col lected on and near the property of 
W . E .  Balston at King R iver unt i l  28 February 1 905 
(Thomas 1 906; Ogi l vie-Grant 1 909) . We know that bird 
specimens were also co l l ec ted at Chorkerup 22-28 January 
1 905, at Big Grove 3 March-2 May 1 905, L i tt l e  Grove ( I 0 
A pri l 1 905) and at Kalgan Ri ver on 7- 1 0  February, 28 
February and 3 March 1 905 . 

B i rd specimens were also co l lected at Margaret River 
on 1 6- 1 8  February (? 1 905), 1 March, 23 Marci'. and 
I AprU (? 1 906) . The local i t i es invo lved presumably were 
Burnside and El lcnbrook (see Thomas 1 906) . 

9. Nicholls 1905

N icholls v is i ted Albany, Torbay and Denmark ( including 
Wi l son I nlet) from February to June, apparent ly  in I 905 
(he read his paper to the B i rd Observers ' Club in 
Melbourne in August  1 905 and i t  was publ ished i n  October 
1 905) . His l ist is obviously not a complete record of the 
bird species present in the areas vis i ted. 

10. Jackson 1912-1 913 

The visi t of Jackson to the Bow R iver -Nornalup ln lct - M t  
Frankland region - the heart o f  the t ingle, karr i and jarrah 
forests of the deep south-west - is h i gh ly s ign ificant. At 
the t ime, the area vis ited was very sparsely settled and the 
rai lway l i ne from A lbany did not extend west of Denmark 
(Jackson 1 9 1 3 ) . Jackson was an experienced observer and 
col l ector of bi rds, as wel l  as an oologist; indeed, his patron 
H . L.  Whi te cons idered h im  ' the best scrub co l l ector I 
know'  (Whi te I 99 I ,  p. 28). 

His i tinerary was Bow River from 14 October 1 9 1 2  to 
19 February 1 9 1 3 , w i th v is i ts to ornalup Inlet and the 
Frankland River in ovember, Deep and Wal pole Rivers in 

6 

CALM Science 

December, and Mt Frankland in February (Jackson 1 9  I 3 ;  
Whitte l l  1 952) . Jackson ( I 9 I 3) stated that during h i s  five 
months' stay ' the country was thoroughly explored on foot 
by me from Denmark westwards to the edge of Brookes 
[s ic] Inlet , a distance of nearly 70 miles, and for a range of 
from I 0-20 mi les in land from the ocean ' . H is main camp, 
at Bow River, was ' about three mi les from the ocean in a 
d i rect l i ne' .  

Jackson never pub l ished h i s  observat ions,  probably 
because he fai led in h i s  pri ncipal object i ve - to locate and 
secure the nest and eggs of  Atriclwrnis clamosus. W h i tte l l  
( I 952) provided only a part i a l  l ist of n ine species o u t  of the 
more than 60 species mentioned. I therefore located 
Jackson ' s  field d i ar ies in the ational L ibrary of Austra l i a ,  
thanks  to  advice from l ibrary staff a t  the  Austra l ian 
Museum and the State Library of New South Wales .  A 
copy of these diar ies has been lodged i n  the CALM l i brary. 
Jackson 's  observations have been extracted, co l lated and 
summarized by Abbott ( 1 998a) . 

1 1. Carter 1905-1919 

A lthough Carter arrived in WA i n  1 887, and  in  that year 
vis i ted the heart of the karri forest, he left no records of the 
birds encountered (Carter, V. 1 987). It was not unt i l  he 
settled at Broome H i l l  in 1 905 that he began to publ ish h is 
observations. Local i t ies vis ited i ncluded Albany 1 905 ; 
Albany 1 907 ; B lackwood and Warren R i ver, A l bany 1 9 1 0; 
Lake Mu i r  and Frankland River 1 9 1 1 ,  A lbany 1 9 1 4, Lake 
Mu i r, upper and lower B lackwood , Margaret River, Col l ie 
1 9 1 6 ; Lake Muir ,  Warren River 1 9 1 9 . These records were 
publ ished in Carter ( 1 903 ,  1 920, 1 92 1 ,  1 923,  1 924a, b) 
with some dup l icat ion i n  orth ( 1 90 1 - 1 9 1 4) and Mathews 
( 1 9 1 0- 1 927) . 

12. White 1920

Wh ite was a member of a party of ornithologists v is i t ing 
WA via rai l  from eastern Austral ia in October I 920. This 
was the first v is i t  to WA by the Roya l  Australasian 
Ornitho logists Un ion (RAOU), which had been formed in 
1 90 I .  One week was spent about the south-west capes, 
w i t h  Yal l i ngup, Canal Rocks, Cape Mentellc, El lenbrook, 
Karridale, Cape Lecuwin and Cape Natural iste being 
vis ited (Whi te 1 92 1  ) . 

13. Le Soeuf 1920

Le Socuf (an ornithologist from New South Wales)
travel led largel y independentl y of the RAOU excursion 
ment ioned under l ist 1 2  above. He v is i ted the Porongurup 
Range which has j arrah forest and an out l ier of karr i forest .  

o detai l s were provided of how long he spent i n  th is
locali ty ( Le Soeuf 1 92 1  ). 

14. Parsons 1922 

Parsons was a South Austral ian ornithologist who recorded 
bird species near Mundaring, Pemberton and Bridgetown 
(and other non-forest local i t ies) in a 37--day period in 
September and October (Parsons 1 923). 
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15. Carnaby 192 7

Carnaby l ived at Parkervil !e i n  1 926-27 and publ ished 
breed ing records for bird species (Carnaby 1 954a). 

16. Ashby and Le Soeuf 192 7  

The RAOU visi ted W A  for the second t ime i n  October 
1 92 7, being based at F. S. Thompson 's  rather isolated 
property 'Tinglewood' (establ ished in 1 9 1 1 ) , on the Deep 
River (Ashby and Le Soeu f 1 928) .  

1 7. Whittell 1925 onwards 

Whitte l l  sett led on a farm ' with in a m i l e  o f  Bridgetown 
township' in 1 925 and publ i shed (Whi ttel l  1 93 3a, 1 938b) 
an annotated l ist of b i rd species in the surrounding area, 
which was then sparsely settled but was being rapid ly 
c leared .  He also contributed brief records of vagran ts or 
coloniz i ng spec ies (Whittel l  1 93 5 ,  1 936, 1 94 1 ,  1 942a, 
1 944). Whitte l l ( 1 933a, p .  1 82) noted that ' . . .  practical l y  
noth ing has  appeared in . . .  any  . . . publication on the b i rds 
frequent ing the western escarpment or ' Darl ing Range' of 
south-west Austral ia ' . 

These 1 7  contr ibut ions, when considered together, can be 
regarded as embodying the corpus of base l ine knowledge 
of the forest a vi fauna (Table I ) . 

The next set of records, from 1 950 to the present day, 
comes from a per iod in which closer sett lement of the 
south-west occurred, parts of the j a rrah forest were logged 
a second, third or fou rth t ime, a more i ntensive method 
was introduced for logging of karri forests, deliberate low 
i ntensity burning of forest was introduced to lessen the 
probabi l ity of destruct ive wi ldfires, and removal of forest 
occurred to al low mining of bauxite. 

18. Serventy 1950

This brief l ist of b i rds (recorded in October) comes from 
the valley of Goora long Brook, about 3 km south-east of 
Jarrahdale, probably jarrah forest in Mundl imup and 
Serpentine forest blocks (Serventy 1 950). 

19. Sedgwick 1952-1953 

This study is based on 36 l ists of species recorded in the 
same ( 'a l most pure ' )  j a rrah forest near Wooroloo 
(Sedgwick 1 955) .  I t  appears to be the first repeated census 
of b i rds along a fixed transect made in the forest. 

20. Sedgwick 1 951-1953

Sedgwick also repeatedly counted birds along a fixed 
transect along a forested watercourse near Wooroloo Brook 
(Sedgwick 1955 ) .  The type of vegetat ion was not 
indicated; however, the name of the area (White Gum 
Gu l ly) suggests that it  was principa l ly  wandoo. 

21. Sedgwick 1951-1953

This is a l ist of the bi rd species recorded within c. 6 km 
[ '4  mi les ' ]  of Wooroloo townsite (Sedgwick 1 956) .  

22. Sedgwick 1956-1962

This is a l ist of birds recorded in Col l ie, the jarrah forest 
around it, farmland, the val l ey of the Col l ie  River and 
Wel l ington Dam (Sedgwick 1 968) .  Sedgwick himself 
considered the l ist to be incomplete and justi fied its 
publ ication on the ' paucity of district bird l i sts relating to 
the jarrah forest ' .  

23. McCormick 1972

This i s  a l ist of species recorded in j a rrah forest in January 
and February I 972 after prescribed fires in November 1 97 1 
in Myara, Wilson, Turner, Urbrae and Scott blocks 
(McCormick 1 972) .  

24. Sedgwick 1962-1972

A lthough t h e  scope of th is study (Sedgwick 1 973) was 
large, l have i ncluded only records from the Dar l ing 
Plateau, i .e .  from Harvey Reservoi r east to St irl ing Dam 
and Tal lana l la  and north to Logue Brook dam Uarrah 
forest). 

25. Forests Department 1974

Th is is a February 1 974 b i rd l ist from jarrah forest in 
Rapids, Treeton, Mol loy, Whicher, Punch, Kingia and 
Quilergup forest blocks (Forests Department nd = 1 975). 
This l ist was based on field work by P. Ski nner. 

26. Forests Department 1974

Th is is an October 1 974 l ist  of bird species from jarrah 
forest in Molloy, McGregor, Whicher, Bove1 1 ,  Kingia, 
Rosa, McCorkhill ,  But ler, Cambray, Barrabup and St John 
forest blocks. I t  is based on field work by P. Kimber, 
K. Pentony and P. Skinner (Forests Department
nd = 1 975) .

2 7-30. Kimber 1963-19 70 

This is a l is t  ( Kimber J 972) of bird species recorded in 
State forest within 24 km [ 1 5  m iles] of Dwel l ingup in: 

27. jarrah forest ;
28 .  swamp and riverside forest ;
29. clearings and forest edges;
30. r ivers and dams.

31-34. Forests Department 1968-1973 

This is a l ist -if bird species occurring i n  the proposed 
woodchippi ng area in the southern forests, as fol lows: 

3 l .  jarrah forest ;  
32 .  karr i forest ( i nclud ing tingle forest); 
3 3 .  wandoo woodland ; 
34. waterways and wetlands (creeks, rivers and l akes

throughout forest areas) (Forests Department
nd = ? 1 973) .
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35-3 7. Kimber 1 9 71-1973 

This i s  a l i st o f  jarrah forest b i rds seen in  spr ing o n  marked 
transects establ ished in I 6 ha plots in W h ite and Amphion 
forest b locks w i th d i ffering recent fire h is tories.  On ly  
breeding resident spec ies  present i n  ' reasonably l a rge 
numbers' were reported on ( K i mber 1 974). These resu l t s  
were a l so publ i shed in  Christensen and  Ki mber ( 1 975) .  

35 .  W h i te fore t b loc k,  bu rned Novem ber 1 97 1  ( low 
i n tens i ty fi re coveri ng 6 500 ha ) ;  

36 .  A mphion forest block, compartment 4,  1 82 ha  
burned December 1 97 1  ( some c rown scorc h i ng) ;  

37 .  A mphion foresl b lock ,  compart ment 6,  unbu rned 
s i nce 1 933 .  

38-40. Masters and Milhillc/1 1 930-19 73

The re l evant ( forested ) part o r  th is  paper relates rough ly to 
the area bounded by Woo ro loo, Stn tc forest and C l ack l i ne 
(sec F ig .  I o f' M astcrs and M i l h inch 1 974). 

J8. ja rrnh forest ; 
39 .  wandoo forest ; 
40. streams, swamps and ri vers i n  the fores t .

4/. Browll and Brown 1 9 77-1980 

Th i s  l i st comes from observat ional  and ba nd ing s tud ies 
carr ied out in Smi t h  !3rook Reserve between D i amond and 
D i ngup fore�! blocks ( l 3 rown and B rown  1 980) . This 
nature reserve is  96 ha o f  karri , marri yarri and jarra h  
forest. 

42. Hussey 1 9 76

This is a l is t  o f  bird spec ies recorded over 3 days in 
October in the j a rra h forest,  ma i n ly  i n  W h i cher and 
McGregor forest b locks but a l so i nc l uding Bovel l and 
Hopk ins  forest b locks ( H ussey 1 977) .  

43-44 . .I. C. Serve11ty 1 9 76

43 .  I have extracted bird l i sts for v i rg in  jarrah forest 
in  a I 0 .4 ha p lo t  in I fncy forest b lock ,  in 
Sep tem ber-October 1 976 (Scrventy7 unpubl i shed 
MS nd = 1 982);  

44. th is l i st re fers to the sa me p lot ,  but for the per i od
1 978- 1 982 a fter the p lot  and ·u 1Tou nd i ng  forest
were logged ( i n  t he summer of 1 977-78) .

45-47. Nichols, Glossop and Smurth waite
1 9 79-1 981

This  s tudy i m; Judcd l ists of species recorded in jarra h 
forest, as fol lows : 

45 .  Federal and Keats  forest b l ocks ( M ay, August 
1 979; Jan uary, M ay, August 1 9 80) ;  

46. nea r Jarrnhdale ( January 1 98 1  ) ;
47. near W i l lowdale (January 1 980) .

' J.C. Servenly, forma�y Depaflmenl ol Conservation and Land Managemenl.  
Man�mup. 

8 

CALM Science 

Species pr imari ly found inhab i t ing stream zones were 
i ndicated ( ichols et al. 1 98 I ) . 

48-52. Wardel/-Joh11s011 1 981

A short-term (7 day) s t udy of b i rds i n  the jarrah fo rest was 
based on transects s tra t i fi ed on the basis of pos i t i on in the 
l andscape and fi re h is tory. As W a rdel l -Johnson ( 1 982 )
docs not presen t  a c l ear  tabu l a t i on of the b i rds recorded i n
each t ransect, I have h a d  t o  fol low h i s  ,i rra ngemcn t ,  except
where I was ab le to locate raw d, i ta ( i ncom plete) he ld i n
the A rch i ves in  the C/\ LM L i bra ry, Woodva le .

48 . va l l eys (Chand le r  f I t ransectJ , erpcnt i n e  [ I
t r ansect'! and K arnct (3 t ransec tsl forest b lo<: ks ) ;

49 .  up l ands (Chand ler [ I transect) ,  Serpent ine [2  
t ransects] and Karnet [2  t ransects] forest blocks) ; 

50. r idge i n  Chand le r  forest b loc k ,  unburned since
1 93 7 ;

5 1 . gu l l y  i n  Chand le r  forest b lo<:k ,  u n b u rned s i nce 
1 937 ;  

5 2 . r idge i n  Serpent i ne forest b lock ,  l ast burned 
1 979 .  

53. Abbott 1 979-/ 982

Th i s  l is t  is based on b ird spec i es noted in v i rgi n j arrnh 
forest in /\ shcndon forest b lock , on 70 days at  a l l  l i mes or

t h e  year .  

54-60. Nichols am/ Watkins 1 9 79-1981

These l i s ts  a rc based on transects in jarrah forest i n  t he  
.l arrahda l e- Dwcl l i ngup area ( N ichols and Wa tk i ns  1 984:  

i cho ls', persona l  commun icat i on ) :  

54 .  Gordon  forest b lock (p lo t  20 )  
5 5 .  Gordon forest b loc k (p lo t  2 1 ) 
5 6 .  Marri nup forest b lock (p lo t  22 ) 

) Dec. 1 979-
) Jan .  1 980 

) 
57 .  Mundl i mup forest b lock - hea l thy forest)  
58 .  Chand ler  forest b lock - hea l t hy forest ) Jan .  1 98 1
5 9 . Chand ler forest b l ock - severe d i cback ) 
60 .  Chandler forest b lock - <l ieback . ) 

61-63. Nichols and Nichols 1 9 78-1 980 

The area covered was Sadd l eback forest b lock ,  i n  a l l  
months  ( icho l s  and i cho l s  I 9 84 ) .  S t ra t i  l ica t ion w:.is as 
fo l lows : 

6 1 .  jarrah forest ;  
62 . c reek ; 
63 .  dams .  

64-71. Ti11 •ay and Tingay / 981-1 982

Th is was a space- for- t i m e  slu<ly of t he  recovery o f' the ka rr i  
forest av ifauna fol lowing e lcarfcl l i ng (Ti ngay and Ti ngay 
1 984) .  I t  consi sted o f 7 . 9  ha transec t s ,  based on 4 
consecu t ive seasona l censuses: 

• Or 0. N ichols, environmental consuilan t ,  Perth . 
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64. Lane forest block, 0 years s ince fire, v i rgin karr i
forest ;

65 . G iblet! forest block, 3 years s i nce fire, virgin karri 
forest ;  

66 .  Hawke forest block, 6 years s ince fire, v i rgin karr i 
forest; 

67 .  Hawke forest b lock, ! I years s i nce fire, virg in  karr i 
forest ;  

68 .  Dombakup forest bloc k, 0 years since fire, regrowth 
karri forest O years o ld; 

69. Boorara forest block, 6 years s ince fire, regrowth
karri forest 6 years o ld ·

70 . Boorara forest b lock, l 2 years s ince fi re, r growth
karr i  forest 12 years old;

7 1 .  B ig Brook forest block, 3 years s ince fire, regrowth 
karri forest 5 1  years old .  

72-85. Christensen and Liddelow 1972-1983 

These l is ts came from an extens i ve,  area-based b iologica l 
survey of the southern forests (Christensen et al. l 985a) : 

72 .  Yeagerup area 1 972; 
73 . Woolbales area 1 972 ;  
74 .  Dombakup area 1 972 ;  
75 .  Pcrup area I 972 ,  I 983 ;  
76. Boranup area l 973 ;
77. ' Pines' ( B lackwood Val l ey) 1 974;
78. Milyeannup area 1 976 ;
79. Soho area 1 9 75 ;
80 .  Mi tchel l area I 977;
8 1 . S han non area 1 979 ;
82 .  'Karri ' area [Crowea forest block] 1 974;
8 3 .  M itchel l River area 1 980;
84. G iants area 1 98 1 ;
85 .  Frankland area 1 98 1 .

The i r  survey named ' Sunk lands' is o mitted here, as i t  i s  
ident ical w i th l ists 25 a n d  26 above .  

86-103. Worsley Alumina 1980

These b i rd l is ts are o f  two kinds (Worsley A lumina 1 98 1 ) . 
Numbers 86-96 were done in Ju ly and N ovember 1 980 i n  
so-cal led ' Pri nc ipal I nvest igat ion Locat ions ' ,  each o f  
400 m 1 area. The remai nder (numbers 97- 1 03 ) represent 
studies done over 3 8  days in March, Ju l y , August, October 
and November 1 980 in particular 'commun i ties ' though 
not confined to part icu lar plots. Communit ies in which no 
bird species were recorded are omitted here: 

86 .  Hamilton forest block - yani/marri (plot A) ;  
87 .  Hami l ton forest block - jarrah/marri (plot B); 
88. Ernest forest block - yarr i/bu l l ich (plot C) ;
89 .  Ross forest block - jarrah/marri (plot D);
90. Be l l  forest block - wandoo/marri/jarrah (plot E);
9 I .  cancel led ;
92. Saddleback forest block - j arrah (plot G);
93 . Saddleback forest block - heath (plot H); 
94. Saddteback forest b lock - jarrah (plot l) ;
95 .  Saddleback forest block - wandoo (plot J) ;

96. Saddleback forest block - jarrah {plot K);
97. Ham i l ton forest block - jarrah/marri (vegetat ion

commun i ty I ) ; 
98 .  Ham i l ton forest block - yarri/j arrah/marri (vegetation 

community 2); 
99 .  Ross forest block - Melafeuca/bul l icb (vegetat ion 

community 7) ; 
I 00 .  ' northern corridor' - jarrah/marri (vegetat ion 

community 1 0); 
I O  I .  Saddleback forest b lock - wandoo/marri (vegetation 

communi ty 1 1  ) ;  
1 02. Saddle back forest block - jarrah/marri (vegetation 

commun i ty 1 9) ; 
I 03 . Saddleback forest block - heath (vegetat ion 

community 23 ) . 

104-120. Worsley Alumina 1 982 

These b i rd l i sts (Worsley A l umina 1 98 5) pertain to 4 ha 
plots i n  Ham il ton forest block censused over 6 days i n  
Apr i  I 1 982 a n d  2 days in October 1 982 (numbers 
1 04- 1 08) and 4 ha plots in Saddleback forest b lock studied 
in February, Apri l ,  July, August and October 1 982 (39 days 
tota l ) (numbers I 09- 1 20) : 

I 04. jarrah forest ,  mids lope (plot 1 6) ; 
I 05 .  jarrah forest ,  m ids lope (plot l 8) ; 
I 06 .  bul l ich forest ,  gu l ly pl ot ( 1 7) ;  
1 07 .  yarri forest, gul ly (plot 1 5) ; 
I 08 .  dam in the refinery lease area at Worsley; 
1 09 .  dam ; 
I I O . heath, va l l ey (p lot 7) ;  
1 1 1 . heath, val l ey (plot 8) ; 
1 1 2 .  heath, upper slope (plot 1 0) ; 
1 1 3 . wandoo, val ley (p lot 6); 
1 1 4 .  wandoo, r idge (plot 9) ; 
1 1 5 . jarrah, lower s lope (plot 3 ) ; 
1 1 6 . j arrah, m idslope (plot 5) ; 
1 1 7 . j arrah, m idslope (plot 2) ;
1 1 8 . jarrah, midslope (p lot 4) ; 
1 1 9 .  j arrah, upper s l ope (plot I ) ; 
1 20. j arrah, ridge (plot 1 1  ) . 

121. Christensen, Wardell-Johnson and
Kimber 19 79-1 983

Bird l ists (incomplete) from two sites in jarrah forest in 
Ycndicup and Yackelup forest blocks arc provided, based 
on 5 counts made along transect l ines in each site in spring 
over 5 years {Christensen el al. 1 985b) .  

122-124. Wykes 1981-1 982 

Three b ird l ists refer to jarrah forest near Jarrahdale 
(Wykes nd = 1 985 ;  Col l ins et al. 1 985 ) : 

J 22 .  Serpentine forest block - I 4 . 6  km of transect l ines 
total l i ng 53 ha, censused bimonth l y ( 1 0  times) from
spring 1 98 1  to winter 1 982 ; 

1 23 .  ?Gordon/Chand ler forest blocks - ' healthy' j arrah 
forest, visited 6 t imes between June I 98 1 and 
August ! 982 (3 .2 ha area); 
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1 24. as for 1 23 ,  but severely d i s turbed ( ' dieback ' )  j a rrah 
forest ( 1 .8 ha). 

125-126. Wardell-Johnson et al. 1982-1 989

These two l ists refer to the same study in Gray forest block 
( Wardel l -Johnson I 983 ,  1 985, unpubl ished MS9 1 994): 

1 25 .  four s i tes (each with a 9 ha p lot) bulked,  spring 
1 982, 1 983 ,  summer 1 983 ,  1 984 - al l  v i rgin ka rri 
forest ;  

1 26.  the same si tes as 1 2 5 after logg i ng (spr ing 1 985, 
1 986, 1 987, 1 988, 1 989 ,  summer 1 986, 1 987, 1 98 8 ,  
1 989) .  

U nexp la ined d i screpancies between Warde l l -Johnson 
( 1 983 ,  1 985)  and Warde l l -J ohnson (unpubl ished MS 1 994) 
in t he  ident i ficat ion of severa l spec ies have been reso l ved 
by assum i ng the names used i n  Warde l l -Johnson 
(unpub l i shed MS 1 994) arc the correct ones. 

127-129. Abbott and Van Heurck 1 981-1 983 

These 3 I ists arc from jarrah forest in Y arragi I forest b lock 
south-east of Dwcl l i ngup (Abbot t  and Van Hcurck 1 985 b) .  
A l l  arc based on transects: 

1 27 .  ja rrah forest, untreated 1 98 1 ,  1 9 82 a nd 1 983 bu l ked ; 
1 28 .  ja rrah forest, logged 1 9 8 3 ;  
1 29.  yarri forest, un logged I 98 1 ,  1 982 a n d  1 983 bu l ked .  

130-131. Wool/er and Calver 1 983-1 985

This  study was conducted in ja rrah forest ' near Tone Ri ver 
cast of Manj imup' ,  presumably in the area known as t he 
Perup .  B i rds were mist-netted in October 1 982 ,  February, 
Ju ly and October 1 983, October 1 984, and October 1 98 5  
(Wool lcr a nd  Ca l ver 1 988) .  The  data have been grouped as 
fo l lows: 

1 30.  pre-burning data (October 1 982);  
I 3 1 .  a l l  (5)  post-tire data. 

132-153. Jaensch ct al. 1981-1985

These bird l i sts come from a major study of waterbi rds i n  
nature reserves in south-west WA ( Jacnsch et al. 1 988) .  

umbers 1 42 and 1 5 1 arc not str i c t ly w i t h i n  the or igi na l
boundary of forest, bu t  arc inc l uded so as to he l p  
characteri ze the b i rd spec ies pre en t  i n  these sectors. 

1 3 2 .  Grasmcrc Lake ( Lake Powe l l ) Nature Reserve; 
1 3 3 .  Lake M uir Natu re Reserve [ i nc l udes Lake M u ir, 

Bycnup Lagoon, Tordit-Gu rrup Lagoon , N ccranup 
Lagoon and other wet l ands] ; 

1 3 4 .  Towcrrining Lake Nature Reserve; 
1 3 5 .  Cobertup Swamp Nature Reserve; 
1 3 6.  Dcadmans Swamp Nature Reserve; 
1 3 7 .  Ku l un i l u p  Lake aturc Reserve; 
1 3 8 .  Kwornicup Lake aturc Reserve; 
I 39 .  Un icup Lake aturc Reserve [ incl udes Li tt le Un icup 

• G. Wardell-Johnson, formerly Department ol Consorvalion and Land 
Management , Manjlmup. 
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Lake and sma l l  l akes near north and south ends of 
Unicup Lake) ; 

1 40 .  Yarnup Lagoon Nature Reserve; 
1 4 1 .  Mood iarrup Swamps; 
1 42.  A l bany 2 7 1 57 (about 22 km  E of the forest 

boundary);  
1 43 .  Bokarup Swamp ;  
1 44. Boyup B rook 1 8239  (near K u l i k up) ;  
1 45 .  Dobaderry Swamp; 
1 46 . G i ngi lup Swamp; 
1 47 .  Koclj i n u p  Swamp;  
1 48 .  Noobijup  Swamp; 
1 49 .  P in t i cup  Swamp;  
1 50.  P lantagenet 22442;  
1 5 1 .  P l a n tagenet 25386 (about 1 2  km  N E  of  the forest 

boundary) ;  
1 5 2 . W i l d  Horse wamp; 
1 5 3 .  Donne l l y  River [ no waterb i rds recorded] . 

I 54. Wool/er mu! Brooker 1978-1 9 79 

This is a b i rd l ist based on m istnet t i ng in Treen B rook 
forest b lock in May 1 978  and May 1 979. Th is  is forest 
dom inated by karr i  (Woo l lcr and Brooker I 980) .  The area 
was burned in spr ing 1 978. A paper of a l l  the b i rd species 
observed (c i ted as ' M i l ewsk i in prep. ' )  ev idently was never 
pub l i shed, as I cou l d  not locale i t .  

155. Wool/er and Calver 1 9 79-1 980 

Th i s  i s  a l ist of b i rds m istnct tcd in May 1 979, May 1 980 
a nd September 1 980 i n  karr i forest i n  B ig  Brook forest 
b loc k ,  unbu rned s i nce the 1 930s ( Wool lcr and Ca l ver 
1 98 1 ;  Calver and Wool lcr 1 98 I ) . 

156. Curry and Nichols 1 981 

This  is a pooled l ist ing of breed ing spec ies from six I ha 
pl ots i n  jarrah forest near Ja rrahclalc o.  2 m i ncs i te .  Bird 
counts took place between October and ovember 1 98 1  
(Cu rry and N i cho l s  1 986) .  

157. Cable Sands 1 988 

B i rds were l is ted from j arrah forest/wood l and near Centra l 
forest b lock and ational Park in August 1 987, Novem ber 
1 9 87 ,  February 1 988  and M ny 1 988 (Cable Sands I 989) . 

158-1 64. Ninox Wildlife Consulting 1 989 

The data tabu l a ted here arc the spec ies actually recorded 
by i nox Wi !di i fc Consu l tancy ( 1 989) on the seven 
local i t ies (areas 1 7- 1 00 ha) stud i ed.  A m i n i mum of 6 
man-hours was spent i n  February 1 989 011 the sma l l e r  areas 
and I O  hours with i n  l a rger areas: 

1 5 8 .  yarri/jarra h/marri wood l and, Gordon  forest b lock; 
1 59.  b u l l ich/yarri/ja rrah/marri , M u nd l imup forest b lock ;  
I 60 .  yarr i/jarrah , Myara forest b lock ;  
I 6 I .  bu l l i ch/yarri/swamp/ja rrah/marri , Myara forest block ; 
I 62. yarri/stream/jarrah/marri , Serpent ine forest block ;  
1 63 .  yarri/stream/jarrah/marri , Serpentine forest block ; 
1 64 .  bu l l ich/yarri/stream/jarrah/marri , Karnct forest block . 
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165-168. BHP - Utah Minerals
International 1989 

Bi rds were recorded within several transects with in  
' Intensive Sampl ing A reas'  on remnant native vegetation 
on fam1land 1 7  km north-east of Augusta, adjacent to Scott 
Nat ional Park (BHP-Utah Minerals International 1 990) .  
Actual sampling dates were June 1 989 (2 days), 
September-October I 989 ( 1 2  days) and December 1 989 
(6 days): 

1 65 .  jarrah forests with admixtures of yarri or Agonis 

jlexuosa/Banksia grandis; 

1 66 .  wet lands (swamps, creeks, temporary pools) ;  
1 67 .  low woodlands dominated by Banksia spp. and/or 

Agonis jlexuosa; 

1 68 .  heathlands. 

169-1 76. CALM 1990-1991 

I have bulked records for 8 vegetat ion types in John Fo rrest 
National Park, taken in w i nter I 990, spr ing I 990 and 
autumn 1 99 1  (CALM 1 99 1 ) : 

1 69 .  powderbark/wandoo woodland over heath 
(vegetat ion type Q I ) ; 

1 70.  jarrah/casuarina forest (vegetation type Q2); 
1 7 1 .  jarrah/marri forest (vegetat ion type Q3); 
1 72 .  wandoo/powderbark woodland (vegetat ion type Q4);  
1 73 .  heath (vegetation type Q5); 
1 74.  Agonis linearifolia creekl ine (vegetat ion type Q7) ; 
1 75 .  gran ite outcrop (vegetation type Q8); 
1 76.  yarri woodland (vegetat ion type Ql 6). 

1 77-1 78. Norwood 1991 

These are counts of bi rds recorded in four 0.9 ha plots in 
j arrah forest near Dwel l ingup. Records were made over 1 1
days from Apri l to September 1 99 1 : 

1 77 .  unth i nned forest, Holyoake and Holmes forest 
b locks; 

1 78 .  thi nned forest, Holyoake and Hol mes forest blocks . 

Note that severa l  o f  the spec ies l isted in Norwood ( 1 99 1 )  
are most unlikely to occur i n  th i s  area: Microecafascinans, 

Petroica goodenovii, P. cucullata, Smicromis brevirostris, 

Melithrept11s brevirostris and Meliphaga virescens 

probably are mis ident i ficat ions and have therefore been 
excl uded from Table 2 . 

1 79-181. Norwood 1992 

The three l i sts provided here represent data from jarrah 
forest in Kennedy forest block east of Dwel l ingup, 
co l l ected between Apri l and September 1 992 (Norwood 
1 992; orwood et al. 1 995):  

1 79 .  gap (5- 1 5  ha in s ize from logging in 1 98 9) ;  
1 80.  edge; 
1 8 1 .  untreated forest. 

182. Barrett 1985-1990

This l is t  has been compi led from 30 visits to wandoo 
woodland, wandoo/jarrah/marri forest and heathland along 
Flynn Road in Gorrie forest block (Barrett 1 990; Pegler 
I 99 1 ). Lists for the separate habitats have not been 
pub l ished. 

183. Craig 1994-1996 

This is a l ist based on 43 pl ots within jarrah forest in 
Warrup, Walcott, W innejup and Kingston forest blocks 
(Cra i g 1 0 , personal communication) . 

184. Abbott 1 974-1993

This species l is t  is  founded on records made on 146  days 
over 1 4  years in the Porongurup Range. Emphasis was 
g iven to the karri and jarrah forests in the south-west sector 
of the ational Park (Abbott 1 98 1 ,  I 995) .  

185. Marston 1995 

This is a l i st of the species seen in a 4-ha patch of wandoo 
woodland during the period June - December 1 995 in 
Marradong forest b lock (Marston ! 996) . 

186-18 7. Jaensch and Vervest 1986-1987 

These l i s ts are of waterbirds recorded from September 
1 986 to July 1 987 (Jaensch and Vervest 1 988a), as follows : 
1 86.  Byenup Lagoon; 
1 87.  Tordi t-Gurrup Lagoon (no December ! 986 census) . 

188. Western Australian Naturalists ' Club 
1 985-1992 

Although th is study recorded bi rds on three si tes (upland 
jarrah forest; val ley s lope i ncl uding riparian vegetation of 
Murray River; seasonal ly inundated wetland near Yarragil  
Brook) i n  the Lane Poo le Reserve south of Dwell ingup, the 
data avai lable do not d i fferenti ate between these s i tes and 
also include opportun i stic observations (0. Mueller in /ill.

1 997) .  

189-190. Harold 1983 

This I i  t is based on samp l ing over 1 5  days (October, 
December 1 983)  of n i ne habitat types w i thin the catchment 
area of the proposed Harris Ri ver dam near Col l ie  (Arklow, 
Ernest, Ross and Edward forest blocks). However, the data 
obtained were not reported against these habi tat types;  two 
broad habitat types have been used instead (Water 
Authority of Western Austra l ia 1 985): 

1 89.  j arrah forest; 
1 90. aquat ic habitats, including streamside vegetation .  

1 91-203. Burbidge and Boscacci 1985 

Observations of birds were made opportunist ical ly during a 
reconnaissance tr ip and a floristic survey in September 

•• M . Craig, Zoology Oeparlmen l ,  University of Weslern Australia . 
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1 985 .  The bird recorded were reported against  four 
vegetat ion types, each w i th 2 to 4 repl ications (Burbidge 
and  Boscacci 1 986). 

1 9 1 .  jarrnh forest over dense Agonis parviceps/A cacia 
lateritico/a heath ( orthcl i ffc forest b lock);  

1 92 .  jarrah forest over dense Agonis parviceps!Acacia sp .  
th icket (Poole forest b lock) ;  

1 93 .  karri/marr i  forest over dense A cacia penwden ia 

th icket (Jane forest b loc k ) ·  
1 94. jarrah/ka rri fore t over dense Agoni.1· parviceps heath 

( Wcstc l i  ffc forest b lock) ;  
1 9 5 .  j a rrah/karr i/marri forest over dense Ago11is 

plirl 'iceps/A cacia pe11tade11ia heath (Frank l and  forest 
b loc k ) ;  

1 96 .  karri/marri forest (Crowca forest b lock) ; 
1 97 .  dense low hea th  of Podoca1p11s, with  t h ickets o f  

Agunis parviceps a n d  Acacia extensa ( or lh c l i f
f

c 
forest b lock) ;  

1 98 . Agonis parviceps heath (Fra n k l and forest b lock);  
1 99 . Acacia spp./Agonis parviceps heath (Crowca forest 

b lock); 
200. scdgcland (Jane forest b l ock) ;
20 I .  scdgcland (Westc l i ffe forest block) ;
202. dense heath/scdgcl and (Fra n k l and forest b lock ) ;
203 . scdgeland ( Poole forest b loc k ) .

204-242. Alcoa of Australia Ltd 1992-1 996

These l ists der ive from A lcoa 's  ongo i ng env i ronmental  
mon i tori n g  program at i ts Jarrahda lc ,  H unt ly  and 
W i l lowdale opera t ions. Each l is t  i s  based on transects 
covering an area o f  2 ha ( N ichol . , personal  
com m u n ica t ion) .  

204. j arrnh forest (Cobiac fore t b lock, 1 992, winier, plot
PW I ) ;

205 .  j arrah forest (Cobiac forest block, 1 992, winter, p lot 
D I ) ; 

206. exposed rock i n  j a rrah forest (Chand ler forest b lock
1 994 w i nter and summer, p lot G I ) ;

207 .  exposed roc k in jarrah forest ( Chand ler  forest b lock 
1 994 w i n ter and sum mer, plot G 2 ) ;  

2 0 8 .  j arrah forest (Chandler  forest b lock 1 994, winter and 
summer, plot P2);  

209. j arra h forest (Churchman forest b lock 1 994, wi nter
and summer,  plot P I ) ;

2 1 0 . r ipar ian zone (Churchman forest block 1 994, w i nter 
and summer,  p lot  S I ) ; 

2 1  I .  ripar i an  zone (Churchman forest block 1 994, w i nter 
and summer, p lo t  S2) ;  

2 1 2 . jarrah forest (Chand ler  forest b lock 1 995 su mmer 
and winter, p lot JF I ) ; 

2 1 3 . j a rrah forest (Chand ler  forest b lock 1 995 summer 
and winter, plot  J F2 ) ;  

2 1 4 . ripa r ian zone (Chand ler  forest b lock 1 995 su mmer 
and wi nter ,  p lo t  J S  I ) ; 

2 1 5 . ripar ian zone (Chand ler  forest block 1 995 summer 
and winter ,  plot JS2) ;  

2 1 6 .  jar rah forest affected by dicback disease (Go rdon 
forest b lock 1 995, su mmer and winter, p lot  JD I ) ; 
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2 1 7 . jarrah forest a ffected by d i eback d isease (Chand ler 
forest block, 1 995 summer a nd w in ter, J D2);  

2 1 8 . jarrah forest (Cl inton forest b lock 1 995 ,  w i nter and 
summer, p lot  FC I ) ; 

2 1 9 . j a rrah forest (C l i nton forest b lock  1 995 ,  wi nter  and  
su mmer, p lo t  FC2) ;  

2 20.  r ipar i an  zone (Cl inton forest b lock 1 995 ,  w in ter and  
sum mer, p lo t  FS I ) ; 

2 2  l .  r i pa r ian zone (Cl inton forest b lock 1 995 ,  w i nter and 
~um mer, plot FS2); 

2 2 2. r i pa rian zone ( W h i te forest b lock 1 996, winter and 
summer p lot R S  I ) ; 

223 .  r iparian zone ( W h i te forest block 1 996,  w i nter and 
summer, p lot  RS2 ) ;  

224. r i pari an  zone ( W h i le fores t b lock 1 996, w i nier and
summer, p lo t  RS3 ) ;

225. j arra h  forest ( W h i te forest b lock 1 996, w i nter and
su mmer, p lo t  RP I ) ;

2 26. j arrah fore ·t (Wh i le forest b loc k  1 996, w i nter and 
su mmer, p lot RF2);  

227. jarrah forest ( W h ite forest b lock 1 996, w i n ter and
sum mer, plot RF3 ) ;

228 . jarrah forest ( U rbrae forest b lock , 1 995, winter and 
sum mer, p lot H F  I ) ; 

229 .  jarrah forest ( U rbrac forest b lock,  1 995,  winter and 
sum mer, plot H F2) ;  

230 .  r ipar ian  zone ( U rbrae fo rest b loc k ,  1 995 ,  w inter and 
sum mer, p lot  HS I ) ; 

23 1 .  r i parian zone ( U rbrae fo rest b lock ,  1 995 ,  w i n ter and 
sum mer, p lot H S2);  

232. jarrah fo rest affected by d i eback d i sease (Urbrac
forest b l ock, 1 995 ,  w in te r  and summer, plot 1-1 D I ) ;

23 3 .  jarrah forest affected by d i cback d i sease ( U rbrac 
forest block,  1 995 ,  winter and summer ,  p lot  H D2); 

234. jarrnh forest (Federa l forest block 1 994, winter and
summer, plot F I );

23 5 .  jarrah forest ( Federa l forest block 1 994, w i nter and 
su mmer, p lo t  F2);  

236. jarrah forest  ( anga fore t b lock 1 994, w i nter and
summ er, plot F3);

237. jarrah forest (Federal forest b loc k  1 994, wi nter and
summer,  plot F4);

238 .  jarrah fo rest ( Waroona forest bloc k  1 994, w i n ter and 
sum mer, plot F5) ;  

239. ri par ian zone ( Waroona fo rest b lock 1 994 w in ter
and su mmer, plot S I  A ) ;

240 . r i pa r i an  zone (Waroona forest b lock 1 994 win ter 
and su mmer, p lo t  S I B ) ;  

24 1 .  ripar ian zone (Samson forest b lock 1 994, w i nter and 
sum mer, p lot S2A) ;  

242 . r i pari an zone (Samson forest b loc k  1 994, w i nier and 
sum mer, p lo t  S2B) .  

243. RA OU per W. McRoberts (tmpublishe,I
data) 1994.

This l ist is a composi te  of l i sts for jarrah forest, wandoo 
fo rest and associated farmland col lected on 4----6 November 
by part ic ipants in an excursion to Maxon Fa rm , adj acent to 
H i l lm an forest block ( B u rbidge 1 1 , personal 
" Or A.H . Burbidge, Deparlmenl of Conservalion and land Managemenl , 

Woodvale. 
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communicat ion) .  H i gh l ights were publ ished i n  WA Bird 

Notes 72, 1 2- 1 3 .  

244-258. Wardell-Johnson et a l .  1 988-1989

Birds were recorded in ovember 1 988 and August 1 9 89 
in  karri forest ( ' type 1 O ' ) ,  in and around 0. 1 6  ha plots 
(Whceler 1 2, persona l communication). 

244 . Gordon forest block (6 plots amalgamated); 
245 .  Graph i te forest block (9 plots amalgamated); 
246. Beavis forest block (4 p lots amalgamated);
247 .  G ray forest block (6 p lots amalgamated);
248 . Channybearup forest block (4 plots ama lgamated) ;
249 . B i g  Brook forest bl ock ( 4 plots amalgamated) ;
250 .  Hawke forest block (2 p lots amalgamated);
25 1 .  Brockman forest block ( I p lot);
252. Treen Brook forest b lock (5 pl ots amalgamated);
253 . L i ndsay forest b lock (3 p lots amalgamated);
254 .  Lewin forest block ( 1 p lot) ;
25 5 .  l ffley forest block (2 p lots amalgamated);
256 .  Str ickland forest block (2 plots ama lgamated);
2 57 .  G ib lett forest block (1  plot) ;
258 .  F ly  Brook forest block (2 p lots amalgamated).

259. Karakamia Sanctuary 1991-199 7

Th is  l i st comes from jarrah forest and associated wandoo 
woodland and gran ite outcrops in a 1 80 ha property at Lots 
1 96 and 1 97, L i lydale Rd, some 5 km W of Ch i dlow 
(Karakamia  Sanctuary Pty Ltd, nd; Schmitz 1 3 , personal 
communicat ion) .  There is also a lake present, result i ng 
from damming of a creek (Crookes Bk). 

260-2 70. Wardell-Johnson 1985-198 7 

These l i sts have been deri ved from quarter ly  0 . 1 6-ha plot
based surveys i n  forest cast o f  Wa lpo le  in Walpole-

ornalup Nat ional  Park and G iants forest block. Various 
forest types, often in c lose prox im ity were sampled from 
spring 1 9 85 to spr i ng 1 987 ( Warde l l -Johnson 
unpubl ished). 

260 . jarrah-marr i forest (40 p lots amal gamated) ;
26 1 .  red t i ngle-marri forest (5 plots amalgamated ) ;
262 .  yarri forest ( I plot) ·
263 . karr i  forest (9 plots amalgamated);
264. karri-rcd t ingle-marri forest ( 1 2  plots amalgamated);
265. karri-red t ingle-yel low tingle-marri forest (3 p lo t s

amalgamated) ;
266. ye l low t i ngle-marri forest ( I  p l ot);
267 .  yellow t ingle-red t ingle-jarrah forest ( I plot);
268 .  karri-ye l l ow t i ngle-jarrah forest ( I  p lot);
269 .  red t ingle-jarrah forest (l plot) ;
270. yarri-j arrah forest ( l plot).

2 71. Johnstone 1992-1 996 

This l is t  (Johnstone I 996), based main l y  on 8 1  vis i ts to 
Bungendore Park near Churchman forest block, does not 
consi stently spec i fy the occurrence of a l l  b ird species 

'' I. Wheeler, Department ol Conservation and  Land Management, Manjimup. 
" A. Schmitz, Environmenta l  Manager, Karakamia Sanctuary Pty Ltd . Ch id low. 

aga i nst the six habitats recognized (jarrah-marri forest, 
wandoo woodland, sheoak woodland, r iparian vegetat ion, 
heath,  and granite outcrops) .  

2 72. RA OU per J. Start (unpublished data) 
1998 

This l ist is based on four counts (June 1 992 ,  May 1 994, 
May l 996 and J une 1 998) along a 4 km route i n  Stinton 
Cascade Nature Reserve, near I l lawarra forest b lock. 
Vegetation is jarrah forest with a smal l seasonal stream, 
dam and open grass field in the centre .  H ighl ights were 
publ ished i n  WA Bird Notes 87, pp. 1 1 - 1 2 .  

A l l  occu rrences o f  b i rd species i n  l ists I 8-2 72 have 
been recorded in Table 2 .  

Knowledge of the avifauna of the forests of south-west 
WA was ga ined on ly s lowly from the 1 840s to the I 950s 
(Fig.  2 ) .  Table I contains only 755  records, in contrast to 
6 67 1 records in Table 2. Ha l f  of the bi rd lists used to 
compile this review come from the I 9 80s. 

SPECIES COM MENTARY 

The fol lowing is a catalogue raisonne i n tended to 
summarize i nformation avai lab le for each of the species 
l i sted in Tab les I and 2 .  Where necessary, this is
supplemented with data publ ished in Western A ustralian

Bird Notes Serventy and Whitte l l  ( 1 976), Storr ( l 99 l ), and
elsewhere, and personal observations or personal
communications. These commentaries include pert i nent
deta i l s  of biology or ecology.

Species Present in the Primaeval Forest 

Landbirds 

Dromaius novaehollandiae EMU

Emus occurred throughout the primord ial forest i n  a l l  
major  habitats - jarrah forest, wandoo forest, karri forest 
(?casual) ,  wetlands and heaths - usua l ly in ones or twos.  
The colour of emus in the lower south-west is very dark, 
almost black ( l ists l 0, 1 1  in Table l )  instead of greyi sh
brown. Th is is presumably an expression of G loger ' s  rule 
(emus in the northern Kimberley also have very dark 
plumage, Johnstone and Smith 1 98 1 ) . Mathews ( 1 9 1 2 , 
p. 1 75)  used a specimen collected from Gracefield as the
basi s of a new subspec i es, rothschildi. Breeding has been
repo rted (Campbe l l  I 900; Scrventy 1 948 ;  Worsley
A lum i na 1 98 5 ;  WABN 84, p. 22) .  The high mobil ity of
emus is evidenced by pronounced fluctuat ion  in numbers
recorded on set transects (P . Christensen et al. 1 985a). For
example, emus were twice as abundant in October 1 990 as
in October 1 970 ( 1 .6 vs 0.  7 birds recorded/ I 00 km of
transect ,  N = 2900 km of transect over the whole of State
forest, Christensen 1 4, personal communication). Judged
also by the distr ibut ion and abundance of their scats

" Or  P. Christensen, forme rly Department of Conservation and land Management, 
Manjimup (now retired) . 
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(personal observation), emus appear to use forest roads and 
tracks freely and hence probably now have better access to 
denser parts of the karri forest . 

Scats have been observed to conta in  macrofungi 
(Robinson 1 5 , personal commun i cat ion) and epacrid ,
Macrozamia, Persoonia and Podoca,pus seeds .  Emus 
often congregate to feed in recent ly burnt areas, and also
apparently spread blackberries from farms i n to forests
(Christensen et al. 1 98 5a). Occas iona l ly  th i s  species is
reported as feed ing on lup in  and cereal crops near Co l l ie,
McAl i ndcn, Donnybrook, Grccnbushcs, Br idgetown and

annup ( R iggert 1 975) .  On Peron Pen insu la ,  Shark Bay 
emus have i ncreased in abundance fo l lowing removal o f  
foxes (CA LM 's  Projec t Eden, P.  Chri stensen personal 
communicat ion) .  A s im i l ar response is to be expected i n  
t he south-west forests (CALM 's Western S h ield Project, 
sec Oai lcy 1 996). 

Leipoa ocellata MALLE E FOWL 
None  of the  early ch ronic l ers l i st t he  Mal lccfowl as  
occu rr ing i n  forest (cons istent wi th  i t s  extens ive range in 
the ar id and sem i-arid parts of WA, South Austra l ia ,  
Northern Terri tory, V ic toria and New South Wa les). This 
species was recorded ( l ists 5 ,  7,  1 1 ) as particu larly 
associated w i th st i nk wood Jackso1 1 ia furcellata th ic kets 
a long the coast between Qu i ndal up, Cape atural istc and 
Cn pc Mcntcl lc, and between Augusta and t he mouth of the 
Wnrren R i ver ( Fi g . 3 ) .  csts were recorded ea r ly t h i  

century w i th in  t he  forest nc::ir Yel verton (reported Lo 
W. Forrest, personal commun ication) .  Later, in 1 963 ,  a
mound was noted u nder Ago11isjlex11osa t rees at Ringbolt

B ay, south o f  Augusta (Sm ith 1 '', personal commun i cat ion ) .
This species was  ::i l so recorded as nest i ng near Lake Mu i r

" D r  A. Robinson, Doparlmonl o f  Consetvalion and Land Managomonl . Manµmup. 

� A. Smilh, Oeparlmonl of Consorvalion and Land Managemenl ,  Sunbury. 
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( l is t  l l ), presumably i n  adjacent woodland. These
populations appear to have been iso lated 1 7  from the major
i nland populat ion which reached i ts western l im i t  from
Wongan I-l i l ls-Woya l ine-Dryandra-Dumbl eyung-B roome
H i l l  to Sti r l ing Range (S torr 1 99 1  ) .  Ashby ( 1 92 1 )  thought
that the lower south-west populat ion may prove to be a
d ist inc t  subspec ies but spec i mens col lected do not appear
to support th i s  suggest ion.

Ma l l ccfowl became ext inct between Quindalup and 
Ya ! l ingup between 1 932 and 1 954 (Wh it tc l l  1 933b ;  Storr 
1 954) but remained plen t i fu l  around G i ngi l up swamp i n  
1 948 (Storr 1 954) .  They became ext inct  ::iround Scott  
R i ver i n  the l 930s (V .  Roberts, personal com mun ic::i t ion )  
and  south of Lake J asper before 1 937  ( Lionel Scott , 
personal  communicat i on) .  Lew Scott ( persona l  
commun icat ion) saw one b ird i n  1 927 near Quannup 
(between Lake Jasper and the mouth of the Donne l ly 
Ri ver) and b lamed the adven t  o f  the fox i n  ! 929 for their 
subsequen t ex t i nc t ion .  Eggs were also col lec ted and eaten 
by t he  loca l cat t le  farmers. B i rds were reported i n land as 
far as where Cleave and Carey forest b locks arc present ly 
si tuated. One b i rd was seen near B ig  13rook forest b lock in  
the l 920s (reported to F .  Bamcss, personal 
com m u n icat ion) .  The popu la t i on  at Lake M u i r  was st i l l  
present , though sc::ircc, before I 939 (R.  M uir, personal 
commun icat ion) but was ext i nct by 1 948 (B .  Hanekamp, 
per onal commun ication) .  

Jarra h forest between Busse l l  H ighway and the  G reat 
orth Ro::id ( B ram ley and Forest G rove) was t raversed on 

horseback by D .  Perry (persona l commun icat ion) i n  the 
earl y I 920s without Ma l l ccfow l be ing seen. He also d id 
not record th is  species in  forest between Pemberton and 

" Tho  localilio s Gnoworgerup and  Gnowergerup Brook noar Mayanup are 

suggoslive ot lhe Noongar name (Gnow) tor lhe Ma lleelowl and may indlcale lhal 

lhe west ern odge of i ls geographical rango conlinued soulh-wesl ot Dryandra 
through Oarkan. Moyonup. Lake Muir and then oast to lho Sl l rl ing Range. A 

mound and birds were recorded by A. Schlnzlg in c. 1 930 on 'Hillman Downs" .  on 

lhe easl s ide ol Buller Ad south of Darkan (J. Schinzig. personal communicallon). 

1631- 1 641 • 1 851 • 1861 - 1 8 7 1 - 188 1 - 1 891 - 1901- 1 9 1 1 ·  1 9 2 1 - 1931- 1 94 1 - 1 951- 1 961- 1 971 - 198 1 - 1 991 -
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Fig11re 2. Chronological increase in knowledge o
f 

the dislrib111ion of bird species in forests in soulh-west Western Auslra/ia, 
based 011 lists J-2 72. 

1 4  

CALM Science 



Ian Abbott, The avitauna of the forests of south-west Western Australia

Broke Inlet or north of Denmark in the I 920s. 
Since 1971 there have been several records of 

Malleefowl in State forest where the species was never 
previously known to occur. In July 1971 Forests 
Department personnel discovered a nest in the table drain 
of Western Road (�urprise/Crossing forest blocks). 
Another nest was discovered in 1972 east of Frankland 
River on the edge of a disused forest track in an extensive 
area of dense heath (Christensen et al. 1985a). ln 1977 an 
aerial survey revealed no other nests in the area, though 2 
young birds were sighted. Also, one bird was recorded 
(without further comment) near Northcliffe in December 
1982 (WA Bird Report 1982, p. 15). The actual location of 
this record was on Middleton Road in Westcliffe forest 
block (Langfield 18

; personal communication). 
fn February 1993 logging road contractors reported one 

bird on Johnston Road in 10-year-old karri regeneration in 
Lochart forest block, attracted by the noise of a 2-stroke 
electric pump. This sound apparently resembled the cafl of 
this species (B. Elwin, personal communication). Another 
bird was sighted on Roe Road cast of Deep River in I 4-
year-old karri regeneration in Lochart forest block (month 
not recorded). One bird was seen on a road in 7-ycar-old 
karri regrowth in Thomson forest block in February 1996 
and another was sighted on Johnston Road on the western 

" G. Langlield, Fitzroy North, Melbourne. 

Produced by lnlo<mation Managomtnl Branch, November 1997 Job No. 98023102 

edge of the Deep River in 13-year-old karri regrowth in 
Lochart forest block in April 1996. All of these records in 
Thomson and Lochart forest blocks were in or near 
regrowth karri forest, in which foxes rarely occur 
(Christensen, personal communication). These forest 
blocks are also remote from farmland where fox numbers 
are greatest (cf Catling and Burt 1995). 

It is unlikely that litter supply limits nest construction 
in these forests. This contrasts with low rainfall malice 
vegetation which does not support Mallccfowl until 10-15 
years after fire (Benshemesh 1990). The fuel accumulated 
in this period would not exceed c. 12 ti ha (McCaw 19

, 

personal communication). In karri regrowth forest, 
12 t/ ha of litter is accumulated in about 12 years 
(McCaw, personal communication). Because of the 
sensitivity of young karri to fire, fire is excluded from 
regrowth for c. I 5 years after clearfelling. Mature karri 
forest accumulates 12 t/ ha of litter in only 2-5 years after 
fire (Sneeuwjagt and Peet 1985). 

In the northern jarrah forest there have been occasional 
reports of apparent vagrants. W. P. Clifton in 18 78 noted 
single birds 'high up on the Harvey and the Preston 
[Rivers]' (Glauert 1948b). A disused nest was discovered 
in the 1970s by Forests Department officer G. Lapinski at 
Windmill Gully between Grimwade and Noggcrup 

" Dr L. Mccaw, Department of Conservation and Land Management, ManJimup, 

Figure 3. Distriburio11 ofLeipoa ocellata (Malleefowl) i11 the lower south-west of Western Australia. Limits of the inland 

population are from Storr (1991). The term 'pre-1750' is a convention used by the Commonwealth of Australia. 
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(J .  Dearle, personal communicat ion) .  C. Elvard shot one 
bird west of  Kojonup towards Co l l i e  early this century 
(R. Garstonc, personal communication) .  This species was 
reported in  the I 920s from wandoo forest near Bowel l ing 
(A .  Wood, personal communicat ion) .  Mees 20(personal
communicat ion) found a fresh road-ki l led spec i men in 
September 1 96 1  between the 3 3  and 34 mile pegs on the 
Perth-York Road just cast of the Lakes.  The reference by 
K imber ( l ist 27) is to a s i ng l e  b i rd observed by Forests 
Department officer F'. Pridham on a treel ess flat on North 
East Road ( W i ndsor/Booncri ng forest blocks) i n  late 
summer I 965 . One b i rd was present in summer and 
autumn i n c. 1 975 at Wari negari ng north of Bakers H i l l  
(W .  Ch i tty, personal commun ication ) .  T w o  b i rds were seen 
i n c. 1 986 along Talbot West Road in wandoo (reported to 
L. Talbot, personal  communicat ion) .  About 5 b i rds were
seen near Cooke pine plantat ion (near Mt Cooke) in the
earl y 1 980s (K. Jones, persona l  communication). There is
a l so a record of a b i rd in  a • forested backyard i n  Cann i ng
Val l ey at Rolcystonc'  and of  a roadk i l l  on Brockton
H ighway about 50 km from Perth ( WABN 59, 4). As noted
by Carter ( l i st l I ) , this species is prone to wandering at the
end of the breeding season in su mmer.

The lower south-west populat ion of the Mal ice fowl 
was on l y  d iscovered i n  1 889. l ls occurrence near the coast 
between Capes Natu ra l i stc and Leeuwin  must have been 
patchy for it  to have gone undetected by Gi lbert. l t  may 
a l so ind icate that in the l 840s the track l i n k i ng Bussclton 
to A ugusta passed well in land ( Horwitz and Warde l l 
Johnson 1 996), rind that G i lbert d id  not  col lect very far 
from Augusta. 

Co111mix novaezelandiae STU B B L E  Q UA I L  
S tubble qua i l  arc recorded i n frequen t ly  i n  forest .  Wh i ttcl l 
( l is t  1 7) noted that th is  species was the commonest qua i l  in 
the Bridgetown d istrict (where nest ing was recorded in 
crops). Th is  species has been posit ively ident ified in 
severa l parts of the southern jarrah and karri forests 
(usua l ly  on forest tracks) and heaths (sec l ists 80, 8 1 ,  83 ,  
1 5 7 in Table 2) .  I t  was a l so  noted on part ia l ly cleared 
fa rmland at Mctricup (Ha l l  1 974). There are on ly  four 
publ ished records from the northern jarrah forest ( l is ts 46,  
232 ,  2 59; Bickley - breeding reported, Scrvcnty 1 948) . 

The c la im that th i s  species was not recorded i n  WA 
before 1 90 I (B lakers et al .  1 984; sec a l so A non. 1 900 and 
A non. 1 902) is  disproved by the fact that G i l bert (MS) 
I istcd i t ,  as did Gou ld  ( I 865) .  

Coturnix ypsilophora BROWN QUAIL 
According to Storr ( 1 99 1 ) , Brown quai l occur south of a 
l ine join ing Cape Natura l istc, Bridgetown, Lake Mu i r  and 
Cheyne Beach. Qua i l  attr ibuted to th is species were, 
however, recorded in l ists 28 (Dwcl l ingup), 47 
(Wi l lowdale), I 82 (Gerrie forest b lock),  and 243 (cast of 
H i l lman forest block); these may have been Turnix varia

Pain ted button-qua i l .  The remain ing records of Brown 
qua i l  come from coastal heath ( l ists 5,  l 68), low lying or 

,. Or G .  F. Mees, Busselton tlormerly Curator ol Birds, WA Museum). 
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swampy country (l ists 1 1 , 1 7, 1 84), open sedgeland ( l ist 
8 5) ,  dense karri regeneration after clearfel l ing ( l ists 68, 
1 26) , low jarrah forest (I ist 260), and karri-rcd tingle forest
( l ists 263-264) . The factor in common between these
habi tat types is dense undergrowth. This species has not
been recorded in  mature karri forest ( l j sts 64-67,
1 25- 1 26) .

f-laliastur sphenurus WH ISTLI G K ITE 
W h ist l i ng ki tes occu r sparsely i n  the forest Uarrah, karri) ,  
being  usua l ly  recorded s i ngly or i n  pai rs, and arc most 
common near l a rge areas of water (e .g .  Lake Mui r) .  Th i · 
spec ies a l so scnvcngcs fresh ly-k i l l ed carrion .  Wi th  the 
i ncrease in rabb i t popu lat ions in the I 93 0s, t h i s  raptor 
showed a i m i lar numerica l  response un t i l  the in t roduction 
of myxomatosis in the I 950s reversed the s i tuat ion 
(Masters and M i l h inch l 974; Scrventy and Wh it te l l  1 976) . 
A ccord ing  to Ch ristensen et al. ( 1 985),  th i s  species occurs 
about equa l ly  in forest and farmland in southern regions. 
On farm land nea r Diamond forest block it was the 
commonest raptor species pre cnt ( B rown and Brown 
1 976- 1 99 1  ). 

A ccipiterfasciatus B ROWN GOSHA W K  
Brown goshawks occur throughout t h e  forest - i n  ja rrah, 
wandoo, karri , t i ng le  and heath habitats .  They occur at a 
l ow dens i ty  and arc usual ly recorded as s i ngle birds. 
Breed i ng has been reported { l is ts 2 1 , 1 5 6, 1 82) .  Th i s  
species is m i gratory, as nearl y a l l  records arc from spr ing 
and summer (one b ird was recorded in the very d 1y winter 
of 1 986 i n  jarrah forest cast of Walpole, l ist 260) .  f n  karri 
it occu rs e i ther about equa l ly in unlogged ( l is t  67) and 
regrowth ( l ists 68, 7 1 )  forest , or is present on ly in mature 
fo rest { l i s ts 1 25- 1 26) . 

A ccipiter cirrhocepha/us 

COLLA RED SPARROW H A WK 
Co l l ared sparrowhawks (the smal lest raptor species) have 
been recorded at a l l  t imes of  the year in  a l l  types of 
forested hab i tats - jarrah, wandoo, karri , t i ngle - as well as 
heath .  Christensen et al. ( 1 985a) noted that th is  species in 
the southern forests was not as common as the Brown 
goshawk whereas i n  jarrah forest around Dwcl l i ngup the 
reverse was thought to apply ( K imber 1 972) .  In one study 
of karri forest both species were recorded equal l y  (4 b i rds 
each, l i sts 64-7 1 ), whereas in another on ly one 
spa rrowhawk was recorded compared w i th 14 goshawks 
( l ists l 25- 1 26). In forest cast of Wa l pole on ly  one 
sparrowhawk was recorded (l ist  26 1 )  in  contrast to l 3 
goshawks ( l ists 260-26 1 ,  263-264). I t  is uncertain 
whether these di fferences arc genuine or represent 
con fusion in correc t ly  iden t i fying the two species. There 
are severa l instances of birds being captured in mistnets 
( l i sts 1 3 1 , 1 55 , Brown and Brown 1 976- 1 99 1 ) , perhaps 
suggest ive of foraging c l ose to the ground or of being 
attracted by mistnetted b i rds .  This species is recorded 
about twice as abundantly in mature than in regrowth karri 
forest ( l i sts 65, 68, 1 25- 1 26). 
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Aquila audax WEDGE-TAILED EAGLE 
Wedge-tailed eagles originally seem to have been found 
only in the extreme northern and eastern sectors of the 
forest - in j arrah, wandoo and heath habitats (see also 
WABN 43, p. 8; 58, p. IO ;  60, p .  12 ;  72, p. 1 3 ;  81 , p. 1 4). 
Indeed, i t  is d i fficul t  to envisage how such a large predator 
could have foraged effectively in the primaeval karri and 
high qual i ty j arrah forests . According to F. Barness 
(personal communicat ion), the ja rrah and karr i forest up to 
the 1 930s was burnt regularly so that there was l i t t le 
understorey; he recal ls observing this species chasing 
kangaroo within the forest. One bird was recorded in 
mature karri forest in 1 982 (l ist 1 25), the species was l isted 
for karri forest (without further detai l) by Ti ngay and 
Tingay ( 1 984), apd the WA Museum of Natural Science 
holds numerous specimens col l ected from the forest 
(Johnstone, personal communicat ion) . This species also 
scavenges freshly-k i l led carrion. I t  almost always occurs 
s ingly or in pairs .  Nesting has been recorded in ' rugged 
country near the junct ion of the Avon Ri ver and the 
Wooroloo Brook' (Serventy 1 948), presumably south-west 
of Moondyne forest block, at Mandalup on the B lackwood 
River south of Boyup Brook ( WABN 64, p. 1 0) ,  and in 
Wungong Gorge (list 27 1) .  

Circus approximans SW AMP HARRIER 
Swamp harriers usuallY. occur si ngly (maximum 4) in and 
near swamps with breeding waterfowl .  Not surprisingly, 
most records in Table 2 come from the wetland bird 
surveys of Jaensch et al. ( 1 988) and Jaensch and Vervest 
( 1 988a) .  This species was also recorded frequently on 
farmland near Diamond forest block (Brown and Brown 
1 976-1 99 1 ) , where it also breeds. 

Falco berigora BROWN FALCON 
Several early observers ( l is ts 8, 1 1 , 1 7) record the Brown 
falcon as the commonest (?most conspicuous) bird of prey 
in the southern forests, which is stil l the case (Christensen 
et al. 1 985a) .  There it occurs in jarrah, karri , wandoo and 
tingle, as well as heath . In the northern forest ,  at least 
s ince 1 95 1 ,  i t  is seldom recorded although it does breed 
there ( l ists 2 1 ,  1 82). 

Falco peregrinus PEREGRINE FALCON 
The Peregrine falcon, the most widely distributed bird 
species in the world, is rarely recorded in forest, and then 
usually as single birds. To the ten records in Tables I and 
2 may be added observations from Bickley (Serventy 
1 948), Julimar (WABN 67, p. 2), Mt Cooke ( WABN 70, 
p. 2), near Diamond forest block (Brown and Brown
1 976- 1 99 1 ) , Wi lgarup Lake ( WABN 82, p. 1 6),  Lake Muir
( WABN 86, p .  22), and in yate woodland in G iants forest
block in December 1 985 (Wardell-Johnson, formerly
Department of Conservation and Land Management,
Manj imup unpublished) . Habitats within the forest
ecosystem in which Peregrine falcons have been recorded
are j arrah, wandoo, karri , yarri, yate, and heath. Early this
century Carter (l ist 1 1 ) noted preference by this species for
open country wbere waterfowl are abundant, as at Lake
Muir. Although there are no published records of

breeding, the species is known to nest within the forest 
(Johnstone, personal communication) in the vicinity of 
mountains (cl iffs and gorges). 

Turnix varia PAINTED BUTTON-QUAIL 
Painted button-quai l  are widespread in jarrah and wandoo 
forests (and associated heath). Records addit ional to those 
in Tables I and 2 come from near Jarrahwood ( WABN 25, 
p. 9) , Kalamunda forest block (Dell 1 963) ,  Kalamunda
(McEvey and M iddl eton 1 968 ; WABN 7 1 ,  9), Ju l imar
( WA BN 84, 22), and Molloy Island ( WA Bird Report 1 982,
1 5) .  There is one published nest ing record from near
Diamond forest block (Brown and Brown 1 976- 1 99 1 )  and
others unpubl ished from j arrah forest (Johnstone, personal
communication).

Phaps chalcoptera COMMON BRONZEWING 
Common bronzewi ngs occur throughout the forest, having 
been recorded in jarrah, yarri, wandoo, heath, karr i and 
tingle. This species is recorded more often in karri 
regenerat ing after clearfell i ng  than in mature stands ( l i sts 
68 , 69, 1 25- 1 26) .  Median densi ty in jarrah forest is 0. 1 3 
birds/ ha ( l is ts 1 22, 1 65),  range 0. 1 -0.25, N = 3 .  This 
pigeon is also seen frequently on roads, farms and in towns 
situated within the forest. Its numbers appear to fluctuate 
noticeably over several years (l ists 17 ,  I 84) . In forest east 
of Walpole, this and the next species were more often 
recorded in jarrah than karri forest (l ists 260-270) .  

Phaps elegans BRUSH BRONZEWING 
Brush bronzewings occur extensively in the southern 
forests (jarrah, karri , red tingle), being most abundant 
closer to the coast ( l is ts 5 ,  8, l l ) . They seem to occur as 
vagrants in the northern jarrah forest, near Jarrahdale 
( l i sts 46, 2 1 4) and Dwellingup ( l ists 27, 224; WABN 54, 

p, 2) .  It is possible that several of these northern records 
may be of Common bronzewi ngs. The Brush bronzew ing 
is recorded more often in karri regenerating after 
clearfe! l ing than in mature stands ( l i sts 1 25-1 26) .  Both 
species ofbronzewing were recorded in similar numbers in 
one study of karri forest ( l ists ! 2 5- ! 26), whereas in 
another this species was absent (l ists 64-7 1 ). 

Calyptorhynchus banksii 
RED-TAILED BLACK COCKATOO 

Red-tai led black cockatoos2 1  occur throughout the forest. 
They appear to be more common in jarrah than in karri or 
tingle forest ( contrast lists 89- I 20 with 64-7 1  and 
1 25- 1 26). indeed this species could be described as
pri mari ly a jarrah forest cockatoo, whereas Baudin's and
Camaby 's cockatoos are primari ly karri forest and
woodland species respectively. For example, only 5 red
tai ls were recorded in karri forest in l ists 1 25-1 26, as
against 1 1 0 white-tai ls; numbers recorded in l i sts 64-7 1
were O : 4 1 .  Forest red-tailed black cockatoos have been
recorded nesting mainly in marri trees (R. Johnstone,
personal communicat ion); however, jarrah and wandoo are

" See Appendix 1 for a 1 1st ol suilable aboriginal names which could be used lor 

species and subspecies endemic lo south-west Western Australia . 
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a lso used. This species rarely forms m ixed flocks with the 
other cockatoos, even though i t  subsists largely on marri 
seed ( l ist  1 7) .  Near Margaret R i ver i t  was noted that  
b reeding took pl ace in forests farther i n land, fol lowed by 
movement to the coast i n  December ( l is t  7) .  

The d i str ibution o f  the  Forest red-ta i led b lack cockatoo 
has changed si nce Europea n set t lement (S torr 1 99 1  contra 

Sounders et al. 1 985) .  l t  or igina l l y  extended s l ightly cas t 
o f  the forest to Toodyay-Wandcr ing-Kojonup/Broomch i l l ,  
occasiona l l y  to Jcrramungup (H asssc l l  1 975 ) .  Th i s  
subspec i es was  not located duri n g  surveys i n  
1 995- 1 997 i n  forest north-cast o f  a l i ne between Ch id low 
and North Ban n iste r (Abbo t t  1 998b,  c ) .  Th is  spec i es was 
last recorded near J u l i mar and Bakers H i l l i n c. 1 940 
( H . and S. Cook, W. Ch i lly, personal  commun icat ion) . 

The actual  or potent i a l  impact of c learfc l l i ng o f  karri 
forest on th is species was overstated by Ga rnell ( 1 992a, 
p. I O  I ) , Saunders and I ngram ( 1 995) and R ice ( 1 995) .
Garnett ( 1 992b) subsequen t ly  summarized these i mpacts
more obj ect ive ly :  ' f Dlestrucl ion of nest s i tes may be
red ucing recru i tmen t ' ;  • Dee l inc [ i n  densi ty] not
con ri lrncd ' ;  'Th reats i nc lude des t ruct ion of nest s i tes by
logging (specu la t ive) and prevent ion of deve lopment o f
new nest s i tes b y  short rotation l i mes i n  wood product ion
forests (specu lat i ve) ' .  The proport ion o f  exist i ng cuca lypt
forest ava i lnb lc for c learfcl l i ng  is on ly  7 . 5  per cent
(Common weal th and Western A ustra l i an  Regiona l Forest
Agrcc,m:n t  S teer i ng Com m i t tee 1 998, p .  4 1  ), not  25 per
cent (as imp l ied in G arnett 1 992a) . Cul l ing rotat ions arc
110! 80 years b u t  ' a t  least 1 00 years'  (CA LM 1 994a) .
Moreover, more than 20 per cent o f  prc- 1 940 regrowth
karr i  forest i s to be deferred from clcar fc l l i ng and grown
on to deve lop mature/senescen t  charac terist ics (CA LM
1 994a) .  Over 30 per cent of the tota l  area of regrowth lrnrr i
forest regenera ted between 1 940 and I 975 w i l l a l so be
deferred from c learfcl l ing. S i m i lar ly ,  l O per cent of stands
regenera ted between 1 975 and 1 990 wi I I  be grown on to
lhc senescent stage (CA LM 1 994a) .  Su rveys co-ord i nated
by Abbott ( 1 998b, c) found no di ffcrcncc in the number o f
s ight ings o f  th is  species over a 2-ycar period between
forest regions w i t h  con t rast i ng  proport i on s  of l ogged and
un l ogged forest. A la rge surp l us of appropriate l y-s ized
trees (d i ameter a t  breast he igh t  over ba rk [d . b . h . o . b . ]
> 60 cm) was a l so demonstrated to be avai lab le throughout
the forest .

Calyptorhyncl111s latirostris CA RNAl 3Y 'S COCKATOO 
Carnaby 's cockatoo was recogn ized as ear l y as 1 933 ,  but 
was not forma l ly  descr i bed (as a subspec ies) un t i l  1 948 
and designated as a fu l l  spec ies unt i l  1 99 I .  I t  is thus 
d ifficu l t  to be certa i n  of the ident i ty of early sight or aura l 
records. More recent  records come from the western cctor 
of the northern forest ( l i s ts 1 5 8, 1 60, 2 7 1 ) between John 
Forrest Nat i ona l Park and Co l l ie (j arrah, yarr i , wa ndoo 
forest ) , and the eastern sector at Wooroloo, Karnkam i a  
Sanctuary and Mt Saddleback (j arrah, wandoo and 
associ ated heath) .  Storr ( 1 99 1 )  states that this species 
breeds in  the forest only i n  the eastern sector. Carnaby ' s  
cockatoo is wel l  known as  a consumer of seed i n  pine 
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plantat ions (Saunders I 974) . This spec ies has dec l i ned 
dramatical ly in the ma in  part of i ts range (the wheatbclt) 
owing  to c lear i ng o f  nat ive vegetation for agricu l ture, a 
m ism atch between the location of its major food suppl ies 
and the locat ion of su i tab le nest i ng habi tat, and the 
ac t i v i t ies of avicu l turis ts (Saunders et al. 1 985) .  

Calyptorl1y11ch1 1s baudinii 

W H I TE-TA I L  ~o BLA C K  COCKATOO 
Carter ( l ist 1 1 ) regarded the wh i te-ta i l ed b lack cock atoo ,is 
t he  com monest coc katoo in the south-west ,  and Le Socuf 
( l ist 1 3 ) t hough t that i t  was the commonest (= most
conspicuous?) b i rd spec ies in the sou th-west .  Baud i n ' s
coc katoo occu rs throughout t h e  forest (j arrah ,  wandoo,
yarr i ,  karr i ,  t i ngle) , w i t h  nest i ng  recorded in the so uthern
forest ( i n  karr i  trees, l i s ts 5, 6, 1 4, I 6 ) .  I n  karri forest this
species was recorded in  spring and sum mer ( l ists 64-70)
but not in au tumn or w i n ter, perhaps ind ica t ing  post
breed ing  movement away from these nest ing  grounds.
Th is spec ies has been recorded as far cast as M t
Sadd lcback but o n l y  in  summer, autumn and w inter,
suggest i ng that it may not nest there.  Other nest i ng records
(Johnstone, personal comm un i cat ion) come from near
Kojon u p  ( i n  wandoo) ,  Pemberton ( in marr i )  and Serpentine
( in marri) .  Thus, the v iew that th is  spec ies breeds solely or
ma inly in karri forest (Sau nders 1 974, 1 979) is  not correct
and seems to have been fou nded on a bel ief, not
substan t ia ted ,  t ha t  ' there is a genera l l ack  or su i tab le
nes t ing ho l lows ' i n  j a rrah fo rest (S .  Davies, q uoted in
Forshaw 1 969 ;  cf Sa u nders l 974 and 1 979) .  The foci tha t
mo t nest i ng l akes pl ace in  the sout hern forest docs not
appea r lo be  con nected w i th fo rest management .

This species h a s  o ften been recorded feeding on marri 
seed ( l i s ts  1 3 ,  1 4 , 1 6, 72-85 ,  2 7 1 )  and a lso seed of Banksia 

sp. ( l i s ts 1 2, 27 1 ) ,  nectar of 8. gram/is ( l ist 1 89) and ba rd is  
(ccrambyci ds) in  ringbarkcd jarrah trees ( l ist 1 7 ) . These 
cockatoos a l so damage app le  crops (Servcn ty and W h i llc l l  
1 976; Long I 9 8 5 ;  Halse 1 986). Whi t lc l l  ( 1 950)  recorded 
that 34 b i rds were shot as orchard pests . Later bou n ty  data 
for Br i dgetown distr ic t i nd icate that l 634 birds were shot 
i n  the years 1 960- 1 965 , and 828 b i rds were shot i n  1 984 
(Ha l se 1 986) .  Th is  is  of concern as many of these b i rds a rc 
l i kely to be adu l ts .  The open season not ice was revoked i n  
1 989 a n d  t h i s  spec ies was fi rst l isted i n  1 996 as threatened 
( M awson and Johnsto ne 1 997 ) . 

A l t hough Baud i n 's cockatoo is recorded in karr i  
regenera t ing after c lcarfc l l i ng, i t  i s  much commoner in 
mature forest  ( l is ts 64-7 1 , 1 25- 1 26) . Garnett ( 1 992a, 
p . I 05 )  exaggerated the impact of c lcar fcl l ing of karri
forest on the nest i n g  of t h i s  species, and a lso ovcdookcd
the ex istence of prescr ip t ions (current al  the t i me) to leave
1 5  marked habi tat t rees/ 5 ha in  logged coupes in jarrah
forest  (CA LM 1 9 89c) .  Later, G arncll ( 1 992 b) noted that
' Threats i nclude destruc t i on o f  nest s i tes by logging
( speculat ive) ,  prevent ion o f  deve l opment of new nest s i tes
by short rotation t i mes in wood product ion forests
(specula t ive) '  . . .  ' though there is no evidence of a dec l ine in
range or dens i ty, destruction of nest s i tes is l ikely to be
reduc ing recruitmen t ' .



Ian Abbott, The avifauna of the forests of south-west Western Australia 

Cacatua pastinator 

WESTERN LONG-BILLED CORELLA 
Western long-b i l led core l las  (subspecies pastinator) in the 
primaeval forest would have been found only in the larger 
areas of un- or sparsely-forested habitat, such as 
sedgelands on the margins of lakes. Actual records come 
from near Al bany (Barker 1 830; N i nd 1 83 1 ;  last reported 
in 1 834, near Kal gan River at Oyster Harbour [Clark 
! 994]), Augusta ( birds fly ing over the Blackwood River,
l ist 1 1  ) ,  Lake Muir ( l i s t  1 1  ) ,  Wi lgarup ( l ist 1 7), and west of
Nannup ( l is ts 72-8 5) .  Outside the forest this spec ies was
recorded from New Norcia, Victoria Pl a ins, Toodyay, York,
Mt St i rl ing, Broome Hi ! ! ,  Kojonup, Mongup, Mt Barker,
and country east of Albany and the St i rling and
Porongurup Ranges, possibly as far east as Esperance (l ists
2, 3, 1 1 ; Curr 1 886) .  Thi s  species was also recorded in the
l 830s  at U pper Swan and up to the I 8 80s near Perth ,
P injarra, Harvey, Sunbury, Picton and Busselton to the
west of the forest (Curr 1 886, Bol ton et al. 1 99 1 ,  1 992)22 .
Evidently this species is prone to wandering in large
flocks, particularly outside the breeding season (Saunders
et al. 1 985).

The long culmen of this spec ies is an adaptat ion to 
extract corms, bulbs and rhizomes from the topso i l .  
Consequently, these corel las were quick to take up new 
opportunities with European sett lement in 1 826 - they 
began to d ig  up sown grain as we l l  as consume ripening 
grain (Moore 1 884; l ist 1 1 ;  Schorer 1 968, p .  262) .  Farmers 
responded by laying poison baits (Carter 1 9 1 2) ,  which 
were so effecti ve that the Western long-bi l led core l l a  
became loca l l y  ext inct as  a breeding species in a l l  but  the 
Lake Muir area by about 1 900. According to Garnett 
{ 1 992b) i t  may then have numbered as few as 1 00 birds. 
This species was also recorded in large flocks (up to 500 
bi rds) visit ing the ' bottom p lains' on Scott River, after 
burning in summer (V .  Roberts, personal communication). 
They would dig for rushes and tubers. They were last 
observed (5 bi rds) in 1 936. They also visited a farm near 
Cleave/Strickland/Carey forest blocks to feed on oats (Lew 
Scott, personal communicat ion) . Farmers po isoned birds 
and shot and ate others for soup. This species was last 
recorded there in the l 930s .  The Western long-b i l led 
corel la was also recorded on a farm south of Walcott forest 
block in flocks of c. 40 for several weeks in summer in two 
years in the late J 930s (K. Sm ith, personal 
communication), at Deeside before 1 9 1 4  (H. Green, 
personal communication), in the Dunsborough/Ya! l ingup 
area in smal l  numbers up to the late l 920s (W. Forrest ,  
personal communication), about 1 00 birds at Five Mi le 
Brook near Pemberton in the l 930s (L .  Court, personal 
communication), near Carlotta in about 1 933 (L. Talbot ,  
personal communication), near Nannup (20-30 bi rds, 
? l 940s, B. Tame, personal communication), at Sm ith 
Brook (hundreds, before 1 934, A. Dawson, personal 
communication), and near Pemberton (flock of c. 400 
reported in 1 93 0s; c. 1 6  seen several t i mes in period 
1 946-J 950, A. Kem, personal com munication ) .  

"' These records indicate that this subspecies had a much wider and less patchy 

range  in soulh-wesl Weste rn Australia than described by Storr ( 1 99 1 ). Alexander 

( 1 9 1 8) and Servenly and Wh�tell ( 1 976) provide addit iona l records. 

Since then and with official protection this subspecies 
is thriving on agricu ltural !ands around Lake Muir, Tone 
River and Rocky Gul ly, where it subsists on seeds and 
bulbs of weeds (Smith and Moore 1 99 1  ) .  Mass am and 
Long ( 1 992) noted flocks of about 300  birds at Toncbridge 
and Chowerup, and M. Craig (WABN 71,  p. 2) recorded a 
flock of 250 birds i n  December 1 993 3 km north-west of 
Tonebridge. Other recent records include south of 
Dinninup, Mayanup and near Dwalganup (H . Whistler, 
B. Trigwell  and R. Korn, personal communicat ion) .
Several pairs have been recorded s i nce 1 996 (November
December) on the south coast 1 -2 km west and north of
Parry Inlet (P. Wel l s, persona! communication) . These
birds behaved l ike wild birds and one pair was observed to 
inspect nest hol lows in karr i  trees .  One pair was also
sighted on a farm west of Redmond (R. Walker, personal
commun ication) . It is estimated that there are I 00-200
breedi ng pai rs present at Lake Muir out of a total
populat ion of about 2 000 birds (Johnstone, personal
communication). Nesting has been recorded in jarrah,
marri , wandoo and flooded gum (Smith 1 99 1 ;  Johnstone,
personal communicat ion), in trees with d .b .h .o .b .  > 68 cm
(Mawson and Long J 994). Th is species wi l l  probably
gradual ly re-invade its former haunts, e .g .  records at
Manj imup in the 1 980s (G. Gardner, personal
communicat ion) and 2 birds 3 km west of Manj imup in
October 1 994 (WABN 72, p. 2). However, vigilance is sti l l
required - in 1 994 1 57 birds were poisoned with
strychnine-baited wheat {CALM Wildlife Offence
database) .

Western long-bi l led core l las  feed also on nectar from 
flowers of marrj (Moore, quoted by Alexander I 9 1 8, p .  4 1 )  
and yate (presumably Eucalyptus occidentalis) [ l ist 1 1  J , 
berries in kwongan (Carter 1 9 1 2) and marri seed (Smi th 
and Moore 1 99 1 ) . 

Glossopsitta po,phyrocephala 

PURPLE-CROWNED LORJKEET 
Purple-crowned lorikeets occur throughout the forest 
(ia rrah, wandoo, yarri , karri , t ingle), but are highly 
nomadic, fol lowing the flowering of karri , marri , wandoo, 
jarrah and other eucalypts. They are the commonest 
species present in karri forest ( l is ts 64-7 1 , 1 25-126) and 
are most frequent l y  recorded in the southern forest (with 
one record ofa  flock of > 5000 birds at Byenup Lagoon in 
February 1 987, moving north-west - WABN 41 , p .  3) .  
Northern forest records come from Kalamunda, Karakamia 
S anctuary, Wooroloo, Gorrie forest block, Bungendore 
Park, Jarrahdale, Myara, Dwel l i ngup, Wi l lowdale ,  Col lie, 
Mt Saddleback and Marradong. As noted by Serventy 
( I 948), th is  species may be absent for many months at a 
t ime. ln karri forest it was commonest i n  spring and least 
abundant in autumn (l is ts 65-7 1 ) ,  and was recorded in 
enormous numbers in November 1 988 and February 1 989 
(l ists 1 25- 1 26). Purple-crowned lori keets breed in the 
extreme eastern sector of the forest and in the karri forest 
(Storr 1 99 1  ) .  This speci es occurs i nfrequently in 5 1 -year
old karri regrowth forest ( l i sts 1 25- 1 26), probably because 
pol l en and nectar are scarce relat ive to mature forest. Even 
in mature karri forest abundant flowering occurs only once 
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i n  4- 1 2  years (Loneragan 1 979), a l though indiv idual trees
may flower each year and some may flower for 6 months. 

Platycercus zonarius AUSTRA LIA RI G NECK 
Austra l i an  r ingnecks a rc common and w idespread in the 
forest ,  occurring in jarrah, karri, t ingle ,  yarr i ,  bu l l ich,  
wandoo and heath . Est imates o f  dens i ty i n  forest vary 
from 0.07 to 1 .75/ ha (median = 0. 1 2 , N = 9) . This species 
a lso frequents orchards, b luegu m p l antat ions,  and farms 
with i n  the forest .  Its diet comprises mainly seeds and 
nectar of nat i ve spec ies and seeds and fruits of many 
i n troduced plant species ( H a lse 1 986), as we l l  as larvae of 
jarrah lcafm i ncr ( Mazanec I 988) .  Bel langer ( I 980) made 
the in terest ing observat ion that i t  took 6 birds of this 
species to make a parrot p ie .  Austra l i an r i ngnccks have 
been recorded in smal l nu mbers in karri regenerat ing soon 
a tlcr clcarfel l i ng ( l is ts 68, 1 25- 1 26) but do not equal their 
abundance in mature forest unt i l at least 5 1  years after 
clcarfc l l i ng ( l ist 7 1  ) . The i r  abundance is reduced i n  
dicback affected j arrah forest ( l i sts 57-60, 1 23- 1 24) . This 
species is a pest i n  b l ucgum plantat ions (R i tson 1 995) and 
is a lso caus i ng morta l i ty of Xantfwrrhoea preissii in the 
eastern port ion o f  the jarrah forest now c l eared for 
agriculture { McNee 1 997) . Nest i ng has been recorded in 
trees with d .b.h . o .b .  > 3 2  cm (Mawson and Long 1 994) . 

Platycercus �purius RED-CAPPED PA RROT 
Red-capped parrots arc ub i qu i tous and common in forest ,  
especia l ly jarrah, karr i ,  flooded gum,  wandoo, yarr i ,  bu l l ich 
and hea t h .  Densi ty in forest var ies from 0.4 Lo 5 .0/ ha 
(median = 1 .3 ,  = I 0) . Th i s  spec i e s  a lso occu rs in jarrah 
forest severe ly a ffected by di cback disease ( l is t  59) and on 
rann land, part icu lar ly orc hards, w i th i n  the forest where i t  
can be a pest i n  some years (Ha lse 1 986) . Rcd-e:appcd 
parrots have a broad diet , com pr ised main ly of seeds and 
nectar of nat ive spec ies and seeds and frui ts of i ntroduced 
species (Ha lse 1 986). This species is rarely recorded in 
young regrowth karri ( l is ts 7 1 , 1 25- 1 26),  and is the least 
numerous parrot species of the karri forest ( l is ts 64-7 1 ,  
1 25- 1 26) . I ts abundance is usua l l y reduced i n  d icback 
a ffected j arrah forest ( l ists 5 7-60, 1 23- 1 24) . Nes t i ng has 
been recorded in t rees with d.b . h .o .b .  > 32 cm (wandoo) 
and > 52 cm Uarrah) (M awson and Long 1 994) . Abbott 
and Van 1-lcurck ( 1 985a) suggested that t h is spec ies may be 
d i sadvantaged by a progra m of remov i ng the unclcrstorcy 
tree Banksia grall(/is; t h i s  program (CA L M  1 992a, p . 1 26) 
has not been i mplemented . 

Platycercus icterotis WEST E �  ROSELLA 
Western rosc l las occur throughout the forest U a rrah, yarr i ,  
bu l l ich,  karr i ,  t i ngle) . M ost records a rc  west ofa  l i ne 
jo in ing Wooro loo an<l Gorr ic, l l l awarra,  Churchman, 
Chand ler, Cl inton ,  W h ite, Kennedy, Yarragi l , Ross, and 
Edward forest b locks . Other rcco1·ds i n  the forest come 
from Bannister (Johnstone, persona l  communication),  
south of Gyngoorda forest b lock (B idd iscombe 1 985 ), and 
Marradong, Saddleback and H i l lman forest b locks (the 
eastern edge of the forest, mostly heath and wan<loo). 

Median density of this species is 0 .6/ ha (range 
0 . 04-25 .0, N = 8) .  Christensen et al. ( 1 985a) considered
the Western rosel l a  to be the commonest parrot species in
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karri forest (as was a lso the case in l ists 64-7 1  and 
1 25- 1 26) . Western roscl las have been recorded in jarrah 
forest a ffected by d icback d isease ( l is ts 1 23- 1 24) and also 
frequent farmland wi th in  the forest (someti mes damaging 
stone fru it) . They occur i n  large numbers after fi re i.n 
mature karri forest ( l i s t  64) but do not re- invade clearfcl lcd 
karri forest unt i l regrowth is 6 or more years old { l ists 
68-7 1 ) or 1 -3 years old ( l is ts 1 25- 1 26) . Overal l  they
remain more abundant in mature karri forest .  Western
rosc l las cat seeds of nat ive trees and shrubs, as wel l as
those of i n trod uced pasture weeds (H alse 1 986) .

The statement i n  B lakcrs et al. ( I 984) that the 'absence 
of records from the jarrah forest . . .  may be co rre l a ted with 
the scarci ty o f  hol lows in trees for nest i ng' is unfou nded. 
Nest i ng has been recorded i n  trees w ith d.b .h .o .b .  > 32 cm 
( M awson and Long 1 994) . Moreover , Mawson and Long
( 1 995) noted that dec l i nes and loca l ext i nct ions of the three 
Platycercus parrots had occ urred in the wheatbclt ,  in 
con t rast to the forest . 

Keast ( 1 96 1 ) cons idered that variat ion in th is spec ies 
was on ly  cl i na l . The latest analysis (Johnstone, personal 
communicat ion) supports th i s  in t hat 'subspec ies ' icterotis
(rump green, centra l ta i l  feathers green, checks dark 
yel low, feathers on back green and black) is con fi ned to the 
area between Pemberton, Manj imup and Denmark. A l l  
other loca l i t ies show varying combinat ions of xanthogenys 
t raits (rump greyish-ol ive, centra l t a i l  feathers b l ue, checks 
pal e  ye l low, feathers on back reel and black) . There is no 
abrupt intergraclat ion from Bann ister Lo M t  Barker as s tated 
by Schoddc and M ason ( 1 997) . 

Cuculus pallidus PA L L I D  CUCKOO 
Pa l l i d  cuckoos arc sparsely recorded in forest Uarrah, yai-r i ,  
wandoo, karri [?casua l] , t i ngle) mostly between March and 
December, though some birds remain  all year ( l ist 260) . 
On farmland near Manj imup birds were present from July 
to February ( Brown and Brown 1 986- 1 987) . The only 
est imate of density i n  forest U arrah) is 0.05 birds/ ha ( l is t  
1 65) .  This spec ies was probab ly restricted to the less dense 
eastern sector of the prima l  forest and the south coast . 
Pal l i d  cuckoos appear indi fferent to age of karri forest 
( l is ts 66, 69).

Cacomantis jlabelliformis FAN-TA ILED CUCKOO 
Fan-tai led cuckoos are recorded considerably more often i n  
forest U arrah, yarr i ,  wandoo, karr i ,  t ingle) than the 
preced ing species ( l is ts 1 7, 3 1 -3 3 ,  72-85 ,  260-272) .  This 
spec ies arr i ves in the northern forest in M arch and departs 
by December, whereas some b i rds arc present throughout 
the year in the southern forests ( l ists 72-85, 260-270) . 
These cuckoos a rc recorded e i ther s i ngly or in twos at a 
med ian dens i ty i n  jarrah forests of 0 . 06 b i rds/ ha (range 
0.03- 1 . 1 / ha, N = 3 ;  l ists 1 22, 1 65) . This spec ies is less 
abu ndant in regrowth karri up to about 1 2  years o ld than in 
mature forest ( l is ts 64-67, 70-7 1 ) . H owever,  in some 
years i t  is com moner in young regrowth karri than in 
mature karri forest ( l i sts 1 25- 1 26) .  The incidence of this 
species in forests east o f  Walpole was 12 ti mes that of the 
preceding species ( l is ts 260-270), whereas on farmland 
near Manj i rnup the reverse appl ied (Brown and Brown 
1 986-1 987) . 
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Chrysococcyx basalis 

HORSFIELD ' S  BRONZE CUCKOO 
Horsfield ' s  bronze cuckoo was probably restricted in the 
primaeval forest to the extreme north (wandoo and heath, 
l ists 1 72-1 73, 1 82) and the eastern sector (where it occurs 
in jarrah, wandoo and associated heath as at 
Mt Saddleback, lists 1 1 0- 1 20), and in jarrah forest/ 
woodland on the southcoast ( l is ts 1 57, 1 65, 1 67) .  
Elsewhere in the forest (as in karri and tingle in the 
southern forest) it  is recorded singly and appears to be 
vagrant. This species is a migrant and is present in the 
forest from July to November; however, in forest east of 
Walpole a few birds are present a l l  year (l is ts 260--270). 
There is an egg of this species col lected by Whit lock in 
November 1 9 1 6 from a nest of Stipiturus malaclmrus near 
Denmark (H.L. White col lection, Museum of Victoria) . 

C/11ysococcyx lucidus SHINlNG BRO ZE CUCKOO 
Shining bronze cuckoos are the common bronze cuckoo 
species of the jarrah, yarr i ,  karri and t ingle forests ( 1  ists 7, 
I I ,  22, 27, 64-7 1 ,  1 25- 1 26, 1 8 3) and are present between 
August and January. In some years in forest east of 
Walpole a few b i rds remain all year ( l is ts 260-270) . In the 
extreme northern and eastern jan·ah and wandoo forests 
th is species is recorded about as commonly as the 
preceding species ( l i sts 1 1 4- 1 20, 1 82) .  Density estimates 
range from 0.02 to 0.25 birds/ ha (N = 5), with a median of 
0.06/ ha . This species is not recorded often in young karri 
regrowth (lists 1 25- 1 26) but becomes as abundant as in 
mature karri forest 6 years after clearfel l ing ( l ist 69). The 
incidence of this species in forests east of Walpole was 
about s ix t imes that of the preceding species. From 1 840 
to 1 920 the identificat ion of bronze cuckoos in the forested 
part of south-west WA was a matter of confusion, with 
only Masters and Carter record ing both species. 

Ninox connivens BARKING OWL 
Barking owls in the primaeval forest seem to have been 
restricted to the extreme northern and eastern sectors. 
Actual records are from jarrah forest near Lake Muir (Apri l  
1 9 1 1 ,  l ist 1 1 ) ;  Mandalup 1 4  km south of Boyup Brook on 
the Blackwood River, January 1 963 (Mees 1 963, 1 964a); 
garden in Wall iston (July 1 984, WABN 32, p. 9); Avon 
Va.l ley National Park (wandoo woodland, October 1 994, 
WABN 76, p. 7); near Karakamia Sanctuary (259); Lake 
Kulunilup Nature Reserve (July 1 988, WABN 47, p .  2) ;  
heard or seen several t imes in 1 998 in jarrah forest on 
fannland west of Redmond and next to Redmond forest 
block (R. Walker, personal communication); Westlington 
Brook (marri/yarri woodland) on farmland east of Balingup 
(P. Christensen, personal communication); and Mundaring 
Weir hall (R. Johnstone, personal communication). The 
only records from well with in  the forest are from 
Pemberton and M iddlesex (R. Johnstone, personal 
communicat ion) .  

Other records from farther afield include Bindoon 
Anny Training area, Pinnaroo Val ley Memorial Park, 
Sugarloaf Rock near Cape Natural iste ,  Pt Dail ing near 
Dunsborough, Avon River west of Toodyay (al l from WA 

Bird Notes), Herdsman Lake, Katanning, St irl ing Range 

and Chi l l inup near Borden (Mees 1 964a), near Wubin 
(Ford 1 965), and near Woodanilling (Garstone nd).  All of 
these loca l i ties are woodland, not forest . The Barking owl 
has also been reported at Two Peoples Bay east of Albany 
(Smith2l , unpublished) . The apparent preference for 
woodland or partial ly cleared dry sclerophyll forest is 
similar to that shown by this species in NSW (Kavanagh 
et al. I 995a; Debus 1 997). However, R. Johnstone 
(personal communicat ion) regards this species in south
west WA as favouring swamps and edges of rivers .  

Ninox novaeseefandiae BOOBOOK O WL 
Boobook owls are the common owls of the forest, more 
often heard than seen. They occur in j a rrah, wandoo and 
karr i forest .  The only density est imate avai lable is 
O.OJ birds/ha (l ist 1 22) .  This species also occurs on
farmland within the forest and is capable of long distance
movement in a short period, e.g. 1 1 1  km in 53 days
(Baker et al. 1 997).

Tyto novaehollandiae MASKED OWL 
The status of the Masked owl is uncertain, as it  has been 
infrequently recorded in the forest (karri, Casuarina 

woodland, caught in rabbit traps near Manj imup; 
Bridgetown, Boyup Brook, near Mt Barker [Mees 1 964a] ; 
karri-red t ingle (l is t  264) ; al l in southern forest) . Although 
this species occurs in woodland west, north and east of the 
northern forest (Mees 1 964a; Ford I 968; Garstone nd), 
there have been no reports from within the northern forest .  
Thi s  species has sometimes been col lected in south-west 
WA as road-ki l l s  ( Debus 1 993), indicat ing that it makes 
use of ecotones cFeated by roads through forest. In eastern 
Austral ia, this species includes ecotones such as the forest/ 
farmland and woodland/farmland interface, as well as 
mosaics of logged forest, un logged forest, woodland, and 
open country, within i ts habi tat (Debus 1 993 ; Debus and 
Rose 1 994; Kavanagh and Bamkin 1 995 ;  Kavanagh et al.

1 995b). 
It wi l l  be interest ing to note whether this species 

becomes more frequently recorded in the future, once 
CALM ' s  Western Shield project has been operational for 
several years. Fox numbers are being reduced, result ing in 
increased abundance of possums, quenda and numbat 
(Morris et al. l 995), and thus compensating for reductions 
caused by myxomatosis in numbers of rabbits (a source of 
food for Masked owls). 

Tyto alba BARN OWL 
Although one of the most widely distributed b ird species in 
the world, the Barn owl probably occurred in the 
primordial forest mai nly along the major rivers in flooded 
gum (Eucalyptus rudis) woodlands, as wel l  as in the more 
l ightly wooded eastern sector. The species seems to have 
benefited since European settlement with the creation of 
foraging ecotones at the edges of farms and forest ( I  ist 77), 
along major roads through the forest ( l i s t  1 7) ,  around 
towns ( l ist 77) and pine plantat ions (Christensen et al. 

198 1 ) ,  together with the introduction of the house mouse 

" Dr G.T. Smith , CSIRO, Wild life and Ecology, Pe rth. 
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Mus domesticus. Mees ( 1 964a) is of the view that south
west WA was recently colon ized by this species, probably 
the resu l t  of habi tat changes from sett lement by Europeans . 
Evidence against  this is that G i l bert (MS) recorded an 
aborigi nal name for th is  species, d i st inct from that for the 
Masked owl. Bones o f  sma l l  b i rd spec ies accumulated u p  
t o  c .  2 I 0 0  years ago in  Sku l l  Cave I O  km W N W  o f  
Augusta were attributed t o  th is  species ( Ba i rd 1 99 1  ) .  

Podargus strigoides TA WNY FROGMO UTH 
Tawny frogmou ths occu r  thro ugho ut  the forest ,  apparent ly 
most com mon in  j a rrah and assoc iated hea th  and 
scdgcl ands, and least abundant in  karri  and t i ngle. The 
on l y dens i ty cs! imatc avai l ab le  comes from Banksia 

woodl and - 0 .75 b i rds/ ha ( l ist 1 67) .  

E11rostopod11s argus SPOTTED N I G I-ITJ A R  
Spotted n i ghtjars have been very i n frequently noted i n  
forest - i n  dense wat t le  scrub i n  karr i  forest ( l i st I 0 ) ,  i n  
karri forest (Ti ngay a n d  T i ngay 1 984, no detai l s  prov ided), 
in hcath land/Banksia wood land north of Wa lpo le ( I i t 79), 
in jarrah forest at B ick ley (Scrvcnty 1 948) and in red t i ngle 
( l i s t  26 1 ) .  Accord ing  to S torr ( I 99 1 )  th is species docs not
breed in the forest, but on ly v is i t s  it from February to Ju ly .
H owever, one of the records c i ted above ( l ist I 0) was made
in November and another ( l ist 26 1 ) was made in
December. This species has been l i sted for the forest
because it is  bot h  crypt ic and nocturnal and l i kely to have
been under-recorded. J ls status requi res further
invest igat ion.

A egothcles cristalus A U STR A LI AN O W LET-N ! G H TJ A R  
A ustra l ian ow lct- n igh0ars arc most ly  recorded from jarrnh 
forest but a l so occur in wandoo, yarri nnd karri forests and 
assoc iated heath. 

Todiramphus sanctus SACRED Kl G F IS IER 
Sacred kingfishers occur t h roughout t he  forest, being 
recorded in jarrah karr i ,  t ingle,  yarr i ,  bu l l ich, wandoo and 
associated woodland and heath, ka rri stands regenerat ing 
a fter clearfe l l ing ( l i sts 64--7 1 ,  1 2 5- 1 26), j a rrah forest 
severely a ffected by d icback d i sease ( l i s t 59) ,  and 
farmland and towns w i th i n  the forest .  This species i s  a 
m igrant, arr iv ing i n  September and depart ing in January, 
and is  usual l y  s ighted near waler. Two densi ty est i mates 
arc ava i l ab le :  0.34 and 0 .03 bi rds/ ha ( l ists 59 1 65) .  

Merops omatus RA I N BOW B EE-EATER 
Rai nbow bee-caters probably occu rred in  the pr i maeval  
nor thern forest wherever there were open vegetat ion types 
( hcathlands in jarrah forest with occas iona l  trees offer ing 
perches, wandoo forest, mo nadnocks, recent ly burnt jarrah 
forest [ l i s t  23 ] )  with sui tab le so i l s  ( usual ly  sandy for 
excavat ion of nest ing burrow). Wi th  European sett lement ,  
the creat ion o f  road and ra i l way cut t ings and farml and 
w i th i n  the forest has enormously expanded the ava i l ab i l i ty 
of sui table hab itat .  The provis ion o f  power l i ncs has also 
provided val uable perching si tes . This species also occu rs 
abundantly in j arrah forest affected by d icback disease 
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( l ists 59-60) . It is  unl i kely that it occurred in karri forest
or regu larly in the southern jarrah forest .

Ra i nbow bee-cater m i grate south to the forest in 
October and depart in March. A l though usual ly recorded 
in pai rs, this species somet imes is noted in l a rge flocks ,  
e .g .  19 bi rds 2-3 months a fter prescri bed burn i ng ( l is t  23),
40 birds in Blackwood Val ley ( l i st 77),  and 63 birds
roost ing in trees near Kalamunda in February 1 987 ( WA BN

42, p. 3 ) .  Foxes have been recorded d iggi ng out nest ing
bu rrows and eati ng nest l i ngs (R. Garstonc, personal
communicat ion) .

A triclwmis c/a111os11s O I S Y  SCRU B-B IRD 
D iscovered by  natura l is ts  i n  1 84 2, t h e  Noisy scrub -b i rd lost 
gro und so rapidly to European scl l l cmcnl that its orig i na l  
d istr ibution cannot be circumscri bed w i th  much certa inty. 
Storr ( 1 99 1 )  noted that  i t  was perhaps or igi na l l y  
w ide prcad i n  the hum id  sou th-west. I ndeed, Sm i th  and  · 
Rob i nson ( 1 976) suggested that t he  original  range of the 
N oisy scru b-b i rd may have been as extens ive  as that of the 
forest tree species bu l l ich (Eucalyptus 111egaca1pa), and 
that i ts pr i mary habi tat was the welter areas ofjarrah forest 
where there is some break in the canopy, as a long streams 
and on the margins of swamps ( Rob i nson and Sm i th 1 976) .  
Danks24 (persona l  commun i cat i on)  bel ieves that i ts range 
may have matched that of the Whi te-breasted robin 
Eopsaltria georgia11a. 

Thi s  species was recorded by Eu ropeans over a 
S O-year period i n  r i par ian vegetat ion cast of ( what is now) 
Waroona (speci men), near Augusta (speci men), near 
A l bany (specimens), south from Mt Barker ( re l iab le aural  
rccord 2 5  ) ,  karri fore t near Torbay (spec i men) ,  and 
Boodj idup 13 rook near Margaret Ri ver (rel iable aural 
record) . Accord i ng to G i l bert ,  th is  spec ies seemed ' more 
n u merous '  in  the A lbany area than at A ugus ta or Drakes 
Brook .  On l y  about 20 spcci mcns26 were col lected ( M ees 
1 964b); a l l  ex ist i ng labe l l ed spec imens (except the type) 
held in museums come from the A lbany area (Whi ttcl l 
1 943 ,  p. 233) .  

The orig ina l  descriptions o f  habi tat (by G i lbert ,  
Masters, Webb and Campbel l )  emphasized dense 
vegetat ion,  and (apart from Campbe l l )  do not expl ic i t ly  
ment ion forest. I n  September 1 997 I read the field d iaries 
of S. W. Jackson,  who unsucce. sfu l ly searched for the 
spec ies  in 1 9 1 2- 1 9 1 3 in  the Wa l pole area . H i s  d iar ies 
revea l that be con ferred wi th  Campbel l about the hab i tat in 
which the oisy scrub-b i rd was co l l ected i n  1 889.  
J ackson ' s  records of these conversat ions serve to expand 
on the meagre notes pub l i shed by Ca m pbel l  ( 1 890, 1 900) 
and j ust i fy the inc l usion of the oisy scrub-b i rd in  the 
avi fauna of the pr ima l  forests of south-west WA.  

Various orni thologists searched for i t  sedulously bu t  
unsuccessful ly in the  period 1 899- 1 925 :  H al l  in  karri 
forest along the Den mark R i ver, 1 899 [ l ist 6); M i l l igan in 

" A .  Danks, Department of Conservation and Lnnd Management, Two Peoples Bay 

Nature Reserve, A lbany. 

,.. The loud territorial song may carry lor 1 . 5 km on calm days (Smi th  1 976) . 

"' Excavations in Skull Cave, 1 0  km WNW ol Augusta ,  have revealed the remains of 

1 3  individua ls of this species (Baird 1 99 1 ) .  Radiocarbon dales of cha rcoal 

associated with the excavat ions range from 2 100 lo 8 000 years BP. Sku l l  Cave 

is currently surrounded by karri forest, scrub and low open woodla�d-
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the Margaret River distr ict ,  1 900 [ l ist 7) ;  Shortridge near 
Albany and Margaret River, 1 905- 1 906 [ l is t  8 ] ;  Nichol ls i n  
karri forest near Torbay where Campbel l  col lected a 
specimen in 1 8 89 [l is t  9 ] ;  Jackson in karri , tingle and 
jarrah forests and associated coastal thickets and swamps, 
1 9 1 2- 1 9 1 3  [ l is t  1 0) ;  Whit lock, resident at Wilson Inlet ,  
1 905-1 925; and Campbel l  in the Barrabup district north
east of annup, I 920 [ l ist 1 2] .  

The orni thologist Webb, w h o  probably col lected more 
specimens than anyone else, explicitly stated that the 
species was known to h i m  only c lose to the coast (c ited in 
Whittcll 1 954) .  Many of the above-cited authorit ies 
blamed extensive fires for the decl i ne  of the species;  
however, to the extent that these ornitho logis ts were 
visi tors from New South Wales, V ictoria, or Engl and, they 
may not have fully appreciated the fire-prone nature of 
south-west WA and the role of aborigines in manag ing fire 
unt i l the 1 860s. 

My view is that i t  is unl i kely that a widespread species 
could have retreated so qu ickly, as several other fire 
sensit ive species such as Pezoporus wallicus (Ground 
parrot), Dasyomis longirostris (Western bristlebird), 
Dasyornis broadbenti (Rufous brist lebird) and Psophodes 
nigrogularis (Western whipbird) (a l l  occurr ing outside the 
pri maeval forest) pers isted at least unt i l the first decade of 
this century along the western, southern or south-eastern 
boundaries of the forest .  I think that the Noisy scrub-bird 
was not w idespread throughout the forest, occurring only 
loca1 ly in certain core habitats spec ified below. 

The Noisy scrub-bird probably occurred in Notho.fagus 

rainforests during the Tert iary (Smi th 1 977). Subsequently 
Nothofagus became extinct in WA. lt therefore seems 
l i kely that the geographical range of the Noisy scrub-b i rd
then contracted (Smith 1 978) .  With increasing arid i ty, its
range should have become even smal ler .  Lightn i ng stri kes
are a regular occurrence in the south-west ;  hence fi res
started by such stri kes in summer shou ld have caused the
distribut ion of the No isy scrub-bird to have become st i l l  
more disjunct.

The arrival of aborigines 50 mi l lenn ia  BP probably had 
further adverse i mpacts on the extent of habitat actual ly 
occupied by No isy scrub-birds. Nonetheless, an 
equil ibr ium would have been reached between the extent, 
frequency and season of aboriginal fi res and the occurrence 
of sufficient areas of core habitat to support viable 
populations of Noisy scrub-birds. If the view of Bowler 
( 1 982) is correct, this species should have contracted to its 
core habitat at the height of the last glacial per iod (20 ka 
BP) .  There is evidence that south- west WA was v i rtual ly 
depopulated of aborigines from c. 6-4 ka BP (Ferguson 
1 985) .  Fires would once again have been started by 
lightni ng, and were probably of higher intensity. If so, they 
should have put more pressure on the extent and qual ity of 
core habitat .  

South- faci ng slopes in very dissected country are l ikely 
to have been the least burned parts of the south-west 
because they remain moist longer than other areas 
( Walker27, personal commun icat ion; compare also the heat 
index equation given by Enright et al. 1 994). Even in the 

" A. Walker, Oeparlment ol Conservalion and Land Management. Crawley. 

wettest parts of the forest, as at Dwellingup, there were 5 
and I O  years in a period of 45 years in which no rain fell in 
the two hottest months of January and February (Genti l l i  
1 989). In such years fires could be extensive and intense .  
Local ities where the Noisy scrub-bird may have occurred 
(based on the criterion of south aspect in dissected 
landscapes) have been l i sted in Table 3 and mapped in 
Figure 4. 

The hypothesized core geographical distribution of the 
Noisy scrub-bird has some interesti ng implicat ions: 

I t  is great ly insular ized, with 1 06 separate core 
populations; half of these appear strongly associated 
with portions of the Helena and Murray landforrn 
units (Churchward and McArthur 1 980). 

44 per cent of this core d i stribut ion was on land taken 
up later for agriculture. 

30 per cent of the core distribution occurred in what 
later (between 1 924 and I 930, Jarvis 1 979) became 
State forest. 

1 3  per cent of the core distri bution occurred along 
rivers subsequent ly dammed i n  the period 1 902-1 994. 

• Given that the core home range (where 80 per cent of
t ime is spent) is 1 .25 ha (Sm i th 1 985a) ,  most of the
fragmented populat ions mapped each could only have
supported low numbers o f  bi rds. It is possible that the
minimum viable population size is 20-30 pai rs, wh ich
was probably the s i ze of the population at Two Peop les
Bay in the 1 940s (Smith 1 985b) .  About 60 per cent of
the I 06 core populat ions are est imated to have
consisted of 20 pairs or less (Table 3 ).

Most of the northern populations (numbers 1 -23 ,
32-39 in Table 3 )  probably became ext inct soon after
settlement in 1 829, a·s much of the land along rivers
draining the Dar l ing Scarp was taken up for farming i n
the period 1 830- 1 865 (Staples 1 979; Statham 1 979 ;
Udell 1 979; Popham 1 980; Coy 1984). Early sett lers
quickly appreciated the inferti l ity of the Swan Coastal
Pla in (Cameron 1 979) and favoured the a l l uvia !  so i l s
of the  Swan, Helena and Canning Rivers and the
val leys in the footh i l ls of the Darl ing Scarp and their
al luvial outwash areas for farming (Burvi l l  1 979).

Sett lement had not i n truded into Noisy scrub-bi rd
habitat south of the Murray River by the early l 840s,
when G i lbert d i scovered the species.

Most of the in land southern popu lations probably
became extinct after the 1 850s, as settlement spread to
strategic locations (permanent water, pastoral lands
e.g .  Garden 1 977; Glover I 979) and altered natural fire
regimes.

• The karri forest near Torbay consisted of several large
isolated patches (Bradshaw et al. 1 997), which after
logging in the 1 890s were cleared for agr iculture.

• The karri forest near Augusta and at Boodj idup Brook
was never part of State forest; much of i t  was cleared
for agriculture.
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Figure 4A. Hypothetical core geographical distribution of Atrichornis clamosus (Noisy scrub-bird) (see Table 3 for details). 
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Figure 4B. Hypothetical core geographical distribution of Atrichomis clamosus (Noisy scrub-bird) (see Table 3 for details). 
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• These hypothetical core occurrences wou ld  have been
the source of birds re-colon iz ing adjacent burned
habitat , once i t  regenerated to a densi ty, cover and
height su itable for this species (Smith 1 985a; Danks
1 99 1 ) .

This hypothetical distri but ion differs considerably from
a d istribut ion map publ i shed by CALM ( I 995c) . The 
original range is shown there as consist ing of 3 cel ls :  a 
large one (c .  300 000 ha) bounded by Torbay, Mt Barker 
and Two Peoples Bay, and 2 smal ler  ones, between 
Margaret R iver and Augusta (c .  50 000 ha), and near 
Waroona (c. 60 000 ha) . 

Another criterion that may ind icate areas l ikely to have 
escaped frequent burning is onshore drizzle along the south 
coast east of Pt D 'Entrecasteaux in summer. For example, 
the probab i l i ty ofa tota l ly dry summer at Denmark is less 
than once per century, some 50 t imes less than in the 
northern jarrah forest (Genti l l i  1 989) . This factor may 
account for the occurrence of th i s  species around swamps 
in coastal areas such as near Albany (Whit lock 1 928, 
p . 1 84; Webb in Whittel l 1 954) .

Steep sou th-facing slopes in middle lati tudes receive
the least inc ident radiat ion (Hol land and Steyn 1 975 ) . 
However, in the two hottest months of December and 
January, incident radiation is not appreciab ly reduced on 
south-facing slopes < 1 5° . These months are also when 
d ifferences i n  i ncident radia t ion between north- and south
facing slopes are least (Pryor18

, personal communicat ion) .  
Steep s lopes in parts of the south-west with the greatest 

,. T, Pryor, Energy Resea rch lnsmute , Murdoch University, 

c::=J SWAN COASTAL PLAIN (a) 

- FOREST (b)

c=J SOUTH COAST (b) 

IZZiJ INTERIOR (c) 

average annual rainfal l are also most l ikely to experience 
rain during December and January, particularly slopes near 
the western edge of the Darl ing Plateau and near the south 
coast . Thus, the population of Noisy scrub-birds along the 
Darl ing scarp may have been even more insularized than 
ind icated in Figure 4. 

Given the voci ferous and strident song of this species, 
i t  was probably wel l  known to Noongars. The demise of 
south-west aborigines and their land management pract ices 
after the 1 860s resu l ted in a rapid bui ld up of l i tter, which 
compounded with l ightning str i kes, led to unprecedented 
extensive and moderate to high intensity fi res in the period 
1 860 to 1 900 (Smith 1 985b ) . Fires of this sca le and 
intensity may have degraded most of the preferred habitat 
at the same ti me. I n  addit ion, sett lement by Europeans 
gradual ly advanced in the period 1 839- 1 888. The 1 890s 
saw the opening of the Perth-Bu n bury rai l way and an 
influx of gold prospectors .  The pace of land al ienation 
then accelerated (Fig. 5) . Fires set to clear natural 
vegetat ion for farming would have increased 
concomitant ly .  Because of t h i s  species' l imited powers of 
fl ight , dispersal to regenerating habitats was l ikely to have 
been too slow (S m i th I 985c) to re-establish a populat ion 
and then increase in abundance before the next fi re. (The 

oisy scrub-bird has a cl utch of on ly one egg and a low 
breeding success, Smi th 1985b) . The special  conditions on 
the Mt Gardner promontory (near-isolat ion, extensive 
natural firebreaks in the form of granite sheets) acted as the 
final refuge of the species (Smith 1 985a). 

The type loca l i ty of the Noisy scrub-bird east of 
Waroona is not known with certainty. Danks et al. ( 1 996) 
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Figure 5. Pop11/atio11 growth and development of towns in sowh-west Westem A ustralia. Note: South coast (b) refers to the area 
south of the forest from Cape Lee11wi11 to near Albany; Western i11 terior {c) is the area east of the forest to the Great Southern 
Railway; population data {d) are from Kelly (1 99 7) a11d exclude aborigi11es before 1 960; data 011 towns have been taken from 
Jarvis (J 979) and include ca1 1celled townsites. 
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i.ndicated (their Fig .  l )  that the species occurred at Mt 
Will iam, though no substant iat ion was provided.  In 
Figure 6 I have attempted to clarify and ascertain these
matters by mapping the route of Gilbert (and James
Drummond) in 1 842 from the Murray River to Mt Wil l iam,
based on the narrative publ ished by Drummond ( 1 843).
The chief d ifficulty w i th this account is that the distances
suppl ied are inconsistent with the narrative. I have
therefore rel i ed more on the geograph ic notes recorded by
Drummond .

Stages 1 to  12  shown in Figure 6 relate to the  fo llowing 
points: 

1 .  ' . . .  attempting to cross a tributary brook which fal l s  
into the  Murray about a mi le  below the rapids [= 
Marrarup] ' .  'On the 2"" [November] . . .  we examined 
the Rapids where the Murray makes its way through 
the Darl ing Range . . .  ' 

2 . ' On the 3 rd 
. • •  we set out for Mount Wil l iam; about 2

mi les to the south of the Murray, keeping just clear of
the before-mentioned brook, which is the only
tributary we found to fall  into the river from the
south and to the west of the Darl i ng Range, we found
an excel lent ascent to the h i l l s  at a place where the
mahogany [= jarrah] forest . . . comes much lower than
usual. '

3 .  ' On reaching the top, w e  proceeded along a ridge of
h i l ls [?watershed], with an extensive valley to the
left .  . .  '

4 . ' in about 5 miles we came to a val ley with a
considerable brook, with swampy banks,  running to
the west (Drakes Brook] ' . . .  'On the banks of this
brook Mr Gi lbert got the first specimen of a new bird
[= Atrichornis clamosus] . . . hiding itself among the
rushes, and singing sweetly with loud, clear notes' .

5- 12 . 'We took the direction for Mount Wil l iam from 
Arrowsmith's latest maps of Western Austral ia 
[publ i shed 1 833],  and i n  going to it we had to cross a 
series of h i l l s  and valleys, in 8 [here numbered 5-1 2] 
of which we found running streams, several of them 
so large we were obliged to take the packs off our 
ponies to get them over' . [This was a year which 
Drummond noted was 'unusual ly wet ' . ]  

5 .  ' We slept on the night of the  3'd on what  we 
supposed to be the River Meares ( = Samson 
Brook] . . .  I t  was on the banks of this brook . . .  Mr. 
Gi lbert . . .  got a new species of the robin family [= 
Eopsaltria georgiana] . '  

6 .  Tributary o f  Samson Brook. 

7 . Tributary of Samson Brook.

8. Tribu tary of McK.noe Brook.

9. Tributary of McK.noe Brook.

I O . 'On the 4'\ after travel l ing 5 or 6 m i les ,  we got from 
the top of a h i l l  which lay a l i ttle to the left of our 
course, an excel lent view of Mount Wil l iam to the 
south . . . Soon after leaving the top of th i s  hi l l ,  we 

crossed a stream of water running to the east [ = 
tributary of Samson Brook] - the only one we 
met with between tbe Murray and Mount Wil l iam 
which did not run in a westerly dfrection. ' 

1 1 . 'We stopped for the night on the 4'h on the banks 
of a brook which we thought must be near the 
foot of the mounta in ,  but on the 5•h we found that 
we had two considerable brooks to cross before 
we reached i t  . . .  ' 

1 2 . ' . . .  on the banks of one of those we left our horses, 
& returned there to sleep. ' 

After ascending Mt Wil l iam they returned to Pinjarra. 

From this narrative, I deduce the following: 

• Only one specimen of the Noisy scrub-bird was
col lected.

• The type locality is Drakes Brook on what is now
known as Locat ion 27 (Fig. 6), approximately just
below the Waroona dam wall hold ing back Lake
Navarino.  According to Beard ( 1 979b, c), the original
vegetat ion on the s lopes of deeply excavated small
val leys was marri/wandoo woodland and fringing
woodland of Eucalyptus rudis and Melaleuca
preissiana along streams. This area is the foothi l l s
west of the Darling Plateau ( convent ionally
but inaccurately referred to as the Darling Range).
Whittell ( 1 942b) placed the type locality 3 km too far
south-west (This s ite,  near Drakes Brook Weir, has a
plaque erected in 1 948 celebrating the discovery of this
species .)

I t  is  significant that Drummond makes no mention of
other occurrences of the Noisy scrub-bird on this
journey. If Gilbert had encountered i t  again,  i t  is
difficult to imagine him passing up the opportunity of
collecting further specimens. This should have
resulted (given the war iness of the species) in much
time having been wasted, just the sort of infonnation 1
would expect Drummond to record in a general
narrative. In addit ion,  G ilbert should have been both
exasperated and disappointed - just the kind of
information worthy of record in h i s  notes.

• Noisy scrub-birds apparently did not occur on the
Murray River (at  least in 1 842 east to Marrarup), as
Gi lbert spent a day there wait ing for the return of a
horse, and so had ample time to detect the species if it
were present. In 1 83 9  George Grey noted that this area
was 'a favourite resort of the wild catt le, and we saw
everywhere numerous recent traces of them' (Grey
1 84 1 ,  pp. 3 1 3-3 1 4).

• There is no evidence that the Noisy scrub-bird
occurred at or close to Mt Wi ll iam (contra Danks et al.
1 996). These authors appear to have taken Gilbert's
comment [ in Whi Itel I 19 5 1 ]  that the species is found
' . . .  in the vicinity of Mount Will iam where I first
observed it '  too l i teral ly. Gi lbert was wri ting generally
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about the geographical extent of the species as 
observed by him. He referred to Mt William simply 
because it was the nearest prominent geographical 
feature to the type locality and was marked on 
Arrowsmith 's map. Drakes Brook was of course as yet 
unnamed. Whittcll ( 1943) accepted that the type 
locality of the oisy scrub-bird was in the 'vicinity of 
Drakcsbrook'. Gilbert also wrote broadly (and 
incorrectly} when he stated that Eopsaltria georgiana 

was first collected by him 'in the immediate vicinity of 
Mount William ... '. 'Immediate vicinity' should not be 
read as on the slopes or around the base of Mt William; 
rather we know from Drummond ( 1843) that this 
species was collected at Samson Brook (site 5, Pig. 6), 
some 7 km north-west of Mt William. 

East of Waroona nearly all riparian habilal occurs on 
land taken up for :igriculturc between 1848 and 189 I 
(Fig. 7; Snell l 986). Before the I 890s p:istoralism was 
practised as fencing of properties was minimal and thus 
sheep needed to be shepherded whereas cattle grazed 

SCALE - Abt. I :35750 

unhindered, even into the western portion of the Darling 
Plateau (Popham 1980, p. 27). Cattle arc more efficient 
feeders than sheep and will wander until they locate 
nutritious herbage on fertile river nats (Staples I 979, 
p. 185). Clearing of vegetation was minor but trees were
ring-barked and lire was used to thin out vegetation and
provide more suitable forage for stock (Cameron 1979,
cf Ashby 1921 ). In addition, riparian vegetation would
have been burned frequently in order to improve access of
stock to water. It is probable that inappropriate burning
from 1850 resulted in the demise of the oisy scrub-bird in
whatever was its limilcd range cast of Waroona. The first
logging took place in the area in 1895 (Heberle 1997) and
was of course directed al the uplands where the prime
j:irrah forest occurs. If any Noisy scrub-birds had persisted
to the I 890s, the installation of logging tramways -
generally low in !he landscape - and the lack of spark
arresters on locomotives at that time should have resulted
in frequent burning. 

Blakcrs et al. ( 1984) claimed that forest managers, 
through frequent use of fire, have contributed to the 

Figure 7. Enlarged portion of Figure 6, showing the probable type locality of Atrichornis c!amosus (Noisy scrub-bird) and when 
nearby land was taken 11p for agricultural development 
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reduct ion of the geographical range of the Noisy scrub
b i rd. Not only does this beg the question of how widely 
the species was origina l ly  present in forest, i t  presupposes 
that fire in the south-west forests was managed before 
1 9 54 (when prescribed burning w.is introduced). Claims 
( WA BN 86, p .  1 6) that the type local ity was searched 
' around 1 890' and that th is species ' probably succumbed 
to increased frequency of fires resu l ting from t imber 
extract ion last century ' are respect ively incorrect and 
incons istent with the h i stor ical facts and interpretation 
provided above. 

The N oisy scrub-bird is in the process of being 
introduced into sui table long-unburned habitat in j arrah 
forest south of Dwel l i ngup, in Waroona/Federal/Nanga, 
Driver, and Clarke forest blocks (Danks 1 997) .  Th is  
i n troduct ion program should be progressive ly expanded 
where possi ble to test the hypothesi zed refugia l  
d istr ibution shown in Figure 3 .  

C/imacteris ru/a RUFOUS TREECREEPER 
Rufous treecreepers occu r si ngly or in pa i rs throughout the 
forest in j arrah, karr i ,  ti ngle,  yarr i , bul l ich, wandoo and 
associated heath. This species occurs at a median density 
of 0.67 birds/ ha (range 0. 1 -6. 7, N = 5). Birds feed from 
bark on branches and trunks, as we l l  as on logs, wi th 
occasional feeding on nectar from conflorescences of 
Banksia grandis ( WABN 72, p .  4) .  

Rufous treecreepers were not recorded near 
Dwel l ingup in long unburned jarrah forest but occurred in 
jarrah forest subj ect to regular prescribed burning ( l is ts 35-
37, contra Storr 1 99 1 and Johnstone 1 996) .  A summer 
wi ldfire caused the destruction of two nesting hol lows i n  
act ive use (Johnstone 1 996). Rufous treecreepers are 
unaffected by prescr i bed fire in karri ( l ists 64-67). 
Logging in jarrah forest appears to have m i nima l  impact 
( l is ts 43-44, 1 77-1 78) and somet imes favours them ( l i sts
1 27- 1 28). However, c learfel l i ng in karri forest removes
the i r  habitat . This species re-appears within 1 00 m of the
forest/coupe edge 9 months after logging ( l ists 1 25- 1 26),
foragi ng over the debris on the ground. I t  returns to i ts
abundance in unlogged forest by 5 I years a fter clearfel l ing
(l ist 7 1  ). This spec ies has not been recorded in dieback
affected j arrah forest ( l i sts 57-60) .

This species has become ext i nct i n  most of the Swan 
Coastal Plain and Wheatbelt but remains widespread in the 
forest. Specu lation that Rufous treecreepers were 
decl ining in the 1 920s in the northern jarrah forest near 
B ickley (Serventy 1 948) rema ins  u nsubstant iated. Th is 
species is current ly widespread but patchy and uncommon 
in the northern jarrah forest (N ichols, personal 
communicat ion) . 

Mafurus spfendens SPLENDlD FAI RY· WRE 
Splendid fairy-wrens occur common ly (med ian density = 

0.4 1 birds/ ha, range 0 . 1 3- 1 1 . 7 , N = I 0) throughout the 
forest i n  ja1nh, bul l ich, yarr i ,  wandoo, and associated 
heath and sedgeland, but arc either only vagrant in karri 
and t ingle forests ( l ist l 0, not recorded in l is ts 64-7 1 )  or 
very rare (only 22 detect ions in l ists 1 25- 1 26, 1 54, 1 84, 
244-2 58, 26 1 ,  263 ) .  Brown and Brown ( 1 980) noted that 

this species nested only in the interface between karri 
forest and farm land. This species occurs in groups of up to 
about 4 birds and prefers dense shrubs. Hence, in much of 
the drier jarrah forest it is restricted to ripari an habitats 
(e .g .  l i sts 20, 28, 48-49, 1 27- 1 29, 1 90) but will occur 
elsewhere wherever extensive thickets are present, 
especi al ly in the high rainfal l western sector of the 
northem jarrah forest (e.g .  l i s t 27 1 ) . 

Logging of jarrah forest causes an increase in densi ty 
of the undergrowth; Splendid fairy-wrens invaded such 
forest I year after logging ( l ists 43-44) and 3 years later 
were three t imes as abu ndant as in the unlogged forest 
( l ists 1 79- 1 8 I ) . They (together with Red-winged fairy
wrens) were also recorded more often in thinned jarrah
forest than untreated forest {I ists 1 77- 1 78). Splendid fairy
wrens were recorded 2 years after a fire to be as abundant
as before the fire ( l is ts 1 3 0- 1 3  I ) . In karri forest this
species is recorded very in frequent ly in mature stands
relative to regrowth ( l i sts l 25- ! 26). Its abundance is
reduced in dieback affected jarrah forest ( l i sts 5 7-60,
1 23- 1 24).

Malurus efegans RED- W INGED FAI RY-WREN 
Red-winged fairy-wrens occur commonly (median density 
= 0. 1 9  b i rds/ ha, range 0 . 1 8- 1 . 88, N = 5 ) i n  groups of up 
to about 5 b i rds in sui table habitat i n  jarrah, karri , t ingle, 
yarri and bull ich forests and associated heath and 
sedgeland. They occur no rth to Stony Brook ( WABN 78, 
p. 28) and Zamia forest block (Chapman and Rowley
1 978), and east to Reservo ir (Serventy I 948), Ashendon,
Chandler, Booner ing (Bul ler 1 954), Kennedy, Yarragi l ,
Ross, Edward and Kingston forest blocks, the Perup and
the Porongurup Range. They require dense scrub of no
great height. In the karri forests this species is ubiquitous,
is one of the dominant bird species of the understorey, and
is not restricted to r i par ian habitat for breedi ng (Webster
1 948) . In jarra h forests it  tends to be restricted to r ipar i an
situations {l ists 1 1 , 1 3 ,  1 7 , 24, 28, 47, 48, I 90) but w i l l  
venture onto r idges if extensive thi ckets are present ( l is t
53 ) . 

Thi s speci es benefits from logging of southern j arrah
forest ( l ists 43-44) and jarrah forest in the high rainfal l 
part of the northern forest ( I ists 1 7 7- 1 78, 1 79- 1 8 1  ) , as 
thickets of vegetation develop. These wrens invade 
c learfel led karri soon after logging ( l ists 1 25- 1 26) and are 
as abundan t  as in unlogged forest by at l east 6 years a fter 
the d i sturbance ( l ists 68-7 1 ) . Recently burnt karri forest 
also favours this species ( l ists 64-67) . i ts abundance is 
reduced in dieback affected jarrah forest ( l is ts 1 23- 1 24). 

The claim by Rowley et al. ( 1 988) that prescribed 
burn i ng 'must have severe effects on populations of 
M. elegans because our study has shown that nearly half
the nest sites were in Dead Brush, the very ' fuel ' that 
control led burning is designed to reduce' is not supported 
by empir ical i nfom1ation presented by Ti ngay and Tingay 
( 1 984). The reasoning of Row ley et al. ( 1 9 8 8) that ' one 
can expect colonization of new ( or recovering) areas to be 
slow if it occurs at al l '  is also not supported by data 
presented in Tingay and Ti ngay ( 1 984) . Moreover, Rowley 
et al. ( 1 988) did not inc lude a control in their study. 
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Stipiturus mafachurus SOUTH ERN EMU-WREN 
Sou thern emu-wrens occu r  sporad ical ly in l ow, dense 
vegetat i on  i n  pa rts of Lhe southern forests :  i n  sui tab l e  
hea ths  i n  the s u nk  l ands (probab ly 43i'1 forest blocks f rom 
Darda n u p  block in 1·hc nort h ,  south-cast to C leave and west 
to Trceton and Chapman b locks [ l is ts 2 5-26] ; a lso reported 
by Liddc lowl'1 , persona l  communicat ion) ; soon ( 1 -4 
years) a fter logg ing ( Dombakup forest b lock , l ist 68 ;  Gray 
forest b l ock, l i sts 1 25- 1 26); i n  creek vegetat ion i n  ka rr i  
forest o n  Tin M ines Road ( Nel ie forest block) ;  in 
Mdalueca swamp on pr ivate property nex t to A lco forest 
b lock ;  a t  G ran i te Peak ( Pea k forest block); in r i par i an 
vegetat i o n  i n  j arrah forest, about 4 8  k m  north-west of 
W a lpo le [?Shannon forest b loekl ( Ford 1 965 ) ; i n  t i ng le, 
yarr i  and low ja nah forest cast o r  W a l pole ( l ists 260, 262 , 
269-270); near Nannu p (Ford 1 970); and at Chorkcrup and
B ig  Grove near A lba ny. Th i s  species is a lso recorded in
dense regrowth  in recent ly c l ea red forest 01 1  farm land
( I l arr i son 1 969 ) . I saw 2 birds i n  such a s i tua t ion on
1 1  M arch 1 978 on a farm on Go l d G u l ly Road adj acent to
an iso la ted patch o f  j arrah forest ( i tscl f part o r  Beaton
forest b loc k ) .

Th i s  spec i e s  approaches c l osely to \ he  western edge o f  
t h e  northern jarruh forest al B ick l ey  Brook a n d  E l l i s B rook 
( Knccbone 1 952; WA BN 38, p .  8; 68, p .  4: 85, p .  3 ) . It is 
very com mon in coasta l heaths sou th  o f  B usse I ton to 
t\ l bany and beyo nd, where i t  has been recorded al dens i t i es 
o f  0. I 3-0. 25 b i rds/ ha.

Ei ther t h i s  species occurs more wide l y  in the sou thern
forests but is over l ooked, or it is genu i nely patchy i n  
d i s t r ibu t ion b u t  c a n  d i sperse read i ly  a s  lwb i t a l s  become 
avai lab le  ( form ing n 111e tapopll l a l 1on) . 

Porda/0111 ,)' fJII I IC la/1 1.1· SPO'n'ED PA R DA OT E 
S pot ted parda l otcs arc widespread i n  forest, occurr i ng i n  
jnrrah, kam ,  yarr i ,  t i ng le ,  bu l l ich , n oodcd g u m ,  wandoo 
and associu ted heat h and scdgc land, anJ  arc usua l ly 
recorded s i ngly or i n pairs .  Th i species reeds i n  the m id 
a n  upper cnnopy, though i t  doc s  feed i n  sh rubs in spr ing 
and summer ( Wykes 1 98 5 ) . I I  has been recorded reed i ng 
on larvae ofjarra h lea fm i ncr ( M azanec 1 98 8 ) . I t s  med i a n  
dens i t y  1 s  0 . 1 2  bi rds/ hu (range 0 . 06-5 . 0, "' 5) .  

Th i s  species appea rs to be a pa rt i a l m i gra nt , w ith most 
records 111 t h e  northern forest co m i ng l'rom a u tumn or 
win tcr ( l is ls 2 1 ,  22, 24, 90, 98 ,  1 09- 1 1 1 , 1 1 3- 1 1 7 , 
1 1 9- 1 20, 1 70, I 78- 1 80) , perhaps i nd icat i n g l ha l  mos! 
breedi ng occu rs 1n the sou th m forests .  Nonet he less , .is 
these parda lolcs arc recorded i n spr i ng in wetter par ts  o r  
the northern forest (e .g .  Dwcl l i ngup  area, l i s ts 3 6-37, 
1 27- ! 29: Ja r rahdal e nrea, l is ts 5 3 ,  57 :  £3 i ck lcy , Scrvcnly 
1 94 8 ; l3 ungcndore Park, l is t  27 I ), some breed ing  
p resumab ly occ u rs there. Dur i ng w i nter Spotted parda lolcs 
arc dthcr a bsen t  from, or very ra re iy recorded i n , karri aml 
tmglc forests rel a l i ve  to t he o ther seasons ( l i sts 64-7 1 , 
260-265); this nwy rc ncct lnck o f voca l izat 10 1 1  i n  w i n ter by
this spec ies (Johnstone, persona l com mun icat 1on) .

" E,ctrapolal od  from lhe <.IISl ribulion or tho Kingia haalh vogetallon complex as 

mapped by Maltiske and Havel ( 1996 ). 

" G. Lid<lelow, Oapar1menl of Conservahon and La11d Managemenl , Manj,mup, 
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In jarrah forest this spec i es i abu ndant after fire 
relat ive to forest long u nburned ( l i s ts 3 6-37) but i s  
unaffected by fi re i n  unlogged karri forest ( l i sts 64-67) . 
S potted pardalotcs re-appeared i n  clear fcl lcd ka iTi coupes 2 
years a fter logg ing ( l is t  1 26) but did not al la i n  a level of 
a bundance s i m i lar lo that i n  un l ogged k arr i u n t i l  5 1  years 
had e lapsed ( I is l  7 1  ). Th is spec ies was una ffected by 
logg ing i n  j arrah fo r·est ( l i s ts 1 27- 1 2 8 ) . I t s  ab undance is 
reduced in d i cback a ffected j a rrah forest ( l i s ts 57-60, 
1 23- 1 24 ) . Spot ted pardalo tcs have bene fited from lhc 
provis ion of banks of soi I a l ong ra i l way and road cut t i ngs 
in the forest, as t h i s  species makes a nest i ng burrow in t he  
so i l .  

f'anlalu1 11s stria/ 11.1· STl� !ATED P/\ R D/\ LOTL: 
Str iated parda lolcs occur s i ngly or i n  pa i rs (or occas iona l ly 
i n  groups o f  u p  to 6) t h roughou t  the ja rrah , k a rr i ,  t i ng l e ,  
ya r r i ,  bu l l ich and  wandoo forests , ,md assoc ia ted heath . 
Ava i l a b le es t i mates o f  dens i ty arc 3 .0  b i rds/ ha ( med ia n ) , 
ra ng ing from 0.08 to 2 1 .  7/ ha ( "" 1 4 ) .  I n  some forests 
t h i s  spec ies i s  co mmoner in va l leys than on r idges ( l is ts 
48-5 1 ) bu t  not i n  others ( l i s ts 1 27- 1 29) . In karr i  rorcst i t
occu rs at abou t the sa me abundance, or hal r the abu ndance,
as the preceding spec ies ( l is ts 64-7 1 ,  1 25- 1 26 ) . It nests i n
sma l l  hol lows in jarrah ( l ists 1 7 ,  1 8) , ma rri ( l is t  7 ) ,  wandoo
( l i s ts 1 1 3- 1 1 4) and karri ( Christensen el al. 1 985a) t rees .
I t  feeds ma i n ly i n  the m id- and upper ca nopy but docs feed
low enough lo be m i s lnet tcd occas ional ly ( l i s ts 1 30- 1 J I ,
1 85 ) . S t ria ted parda l otcs have been recorded as consum i ng
l a rge num bers o r  la rvae of j arrah lcafm i ncr ( M aza nec
1 988) .

The S t r i a ted parda lotc vaca1cs t he  southern forest s  and  
rar ts o r  the welter forests u r t he nmlh i n  w i n i er ( l is ts 22 ,  
3 8-3 9 ,  64-7 1 . I 04- 1 07, 2 (,0-270), as wel l as the d r i e r  
north-cast forests ( l i s t  2 1 )  bu t  not the cen t ra l  eastern forests 
near M t  Sadd lcback ( I  i s ts 1 1 0- 1 20) . Movements  o f  this 
spec ies arc d i sc ussed i n  l i sts 3 5-3 7, 64-67 ) . They a ppea r  
t o  decrease in abundance a ncr logg ing i n  jarr:ih forest 
( l i sts 43-44 ) .  The i r  abu ndance in c l car fc l led ka rr i  forest
docs not ret urn lo t hat in u n l ogged forest unt i l
1 2-5 1 years a flcr l oggi ng ( l i s ts 70-7 1 ) . H owever , t hese 
parda lotcs wi II 1·orngc in regrowth k arr t  2 or more yea rs o l d  
( l is ts 69, 1 26) .  t\ l l hough t hey can occu r com mon ly  i n
J ,trrnh forest a ffected by d icback d i sease ( l i s ts 59-60 ) , l he r r
. ibun<l, 1 1 1cc 1s usual l y  red uced ( l i s ts 1 23 - 1 24) .

.'-,'ffirnmis /i·o11 1alis W !  ! I TE- B RO W E D  S 'RU B W R E N  
Wh i lc-browcd scrubwrcn:,;  occ u r  whc, ever t h ere .n c dense 
th i ckets i n  ja rrah , ka rri , t i ngle , ya rr i , h u l l i i.:h :rnd wandoo 
foresl and assoc ia ted heat h .  Th i s  spec ies occu r.� u �ua l l y i n  
pa i rs, at a med i an dens i ty o f 0. 2 8  b i rds/ ha ( range 0.03- 1 . 0 , 
N = 8), i n  den se un<lcrstorey w i t h i n  a few met res o f  t he 
!; J"01 1 nd . I n  karri forest it 1s one o r  t h e  dom inan t  spec i es o r

t h e  undcrstorcy. ! n  jarrnh forest 1 1  tends 1 0  he rest r icted l o  
densely vegetated r ipar ian ha bi t . i ts , t hough i i  docs occur 
u ps lope if extens i ve thickets arc present .  I n  1 hc  norlhcm
jarrah forest i t  i s known to occm cast to Gorr ic, Kennedy,
Marradong, Sadd lcback and H i l lman  forest b locks . I t
occu rs throughout t h e  sou thern forests .
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Scrubwrens, be i ng dependent on a dense shrub l ayer, 
do not re- invade burnt areas un t i l this redeve lops - 2 years 
in jarrah forest ( l i s t  1 2 1 )  and several months in karri forest 
( l i sts 64-67).  Th i s  spec ies apparently i ncreases i n
abundance after logging or th i nning of jarrah forest ( l is ts
43-44, 1 77- 1 78), probably reflecting the devel opment of
denser understorey with remova l  of part of the overstorey.
It has not been recorded in d ieback affected jarrah forest
( l i sts 57-60, 1 23- 1 24) . When karr i  forest is c learfel led
scrubwrens reach the ir maximum abundance by 3 years
a fter logging ( l i sts 68-7 1 ,  1 25- 1 26) .

Smicromis brevirostris WEEB ILL 
Wceb i l l s  occur most abundantly ( i n  flocks up to  7 birds) i n  
the more open forests of the northern and eastern sectors . 
They also are recorded sporadical ly in the western sector of 
the northern j arrah forest south to Hami l ton and A rklow 
forest blocks near Col l ie .  f n  the southern forest weebi l l s  
have been recorded in sma l l  numbers west t o  23 km north 
of Manj imup ( WABN 76, p .  4), the Perup forest ( l is t  75) 
and near the Porongurup Range. They also occur in the 
sunklands ( l ists 2 5-26, 42, 78) ,  Scott River and Margaret 
River (Hal l 1 974), and appear to be vagrant in Soho forest 
block, east of the Frankland R iver ( l ist 79), and in ja rrah 
forest cast of Wa lpole ( l is t  260) . 

The vegetat ion types in which weeb i l l s  have been 
recorded comprise jarrah, yarr i ,  flooded gum, wandoo and 
assoc iated heath and Cnsuarina woodland. This species 
has never been recorded i n  karri forest .  Wceb i l l s  seem 
origi nal ly to have been confined to the extreme northern 
and eastern sectors of the primaeval forest and were not 
recorded in early l is ts ( l ists 5-1 3 , 1 5- 1 8, 22, 23, 24 ;  the 
record i n  l i s t  27 ,  ' common in  j arrah forest' has been 
withdrawn by Kimber [personal commun ication]) .  The 
opening up of the wetter, western jarrah forest north of 
Col l ie  and south of Busselton through farming, l ogging, 
mining and dieback disease may have al lowed th is species 
to have spread westwards. Against th is  hypothesis, 
however, is the fact that it d id not appear in Yarragil forest 
bl ock when this was heav i l y  logged ( l i sts l 27- 1 29) .  This 
species was first recorded near Jarrahdale in 1 98 J ( l i s t  46). 
Weebi l l s  can occur as abundantly in dieback affected as i n  
healthy jarrah forest ( l ists 57-60) .  

The only density estimates ava i l ab le  come from ja rrah 
forest near Jarrahdale (median 0 .25  bi rds/ ha, range 
0 .0 1 -0.34, N "" 4) .  

Ge,ygone fusca WESTERN G ERYGO E 
Western gerygones are widespread i n  the forest, occurring 
in jarrah, karri , t ingle, yarri , bu l l ich,  wandoo and 
assoc iated heath, usual ly s ingly or in pai rs. They most ly 
feed in the lower canopy and mid canopy by gleani ng 
insects from fol iage and snatch ing flying insects. Their 
median density is 0.33 bi rds/ ha (range 0. 1 7-2 .0, = 1 3) .  
In  the karri , t ingle,  and wel1er jarrah forests th i s  species 
emigrates partia l ly in autumn and almost tota l l y  in winter. 
In the extreme northern and eastern parts of the forest i t  is 
present all year; some of these birds may be from farther 
south (Johnstone, personal communicat ion) .  

After fire in jarrah forest, Western gerygones avoided 

h i ghly scorched crowns {Kimber 1 974). This species 
reaches its greatest abundance in jarrah forest 2 years after 
typical prescribed fi re in spring, and i n  unlogged karri 
forest between 6 and 1 1  years after burning. After 
clearfell ing of karri forest, this species reaches i ts 
maximum abundance when the regrowth is 12 years o ld .  
Abundance then reduces by ha l f  once the regrowth is 5 1  
years old. When j arrah forest is  logged there may or may 
not be a decl ine in abundance (l ists 47-44, 1 27- 1 28) . This 
species is also common in d i eback:-affected jarrah forest 
( l is ts 59-60) .  Abbott and Van Heurek ( 1 98 5a) suggested
that the Western gerygone may be disadvantaged by
thinn ing of jarrah forest .

A canthiza apica/is BROAD-TAILED THORNB ILL 
Broad-tai led thornbi l l s  occur  th roughout the forest, in 
ja rrah, karr i ,  t ingle, bul l ich ,  yarr i ,  wandoo and associated 
heath and are abundant (median = 0.58 birds/ ha, range = 
0. 1 7-6 . 7, N = I 6) . I n  the jarrah forest this species forages
mainly in the understorey, and in the karr i  forest i t is  one of
the dominant bi rd species in the shrub layer. It usua l ly
occurs s ing ly ,  i n  pai rs,  or  i n  smal l flocks. This  species has
been recorded eati ng larvae of jarrah leafminer (Mazanec
1 9 88 ) ,

These thornb i l l s  are either unaffected by logging of 
j arrah forest ( l ists 1 27- 1 28, 1 79, 1 8 1 )  or apparent ly 
increase in numbers after one year ( l i sts 43-44) . Thi nning 
of jarrah forest did not impact on the abundance of th is 
spec ies  ( l i sts 1 77- 1 78).  In karri forest that is c learfel led, 
they are on ly temporari ly displaced and become very 
pl enti fu l  by 6 years after logging ( l ists 68-7 1 ,  1 25- 1 26) .  
Thornbi l ls  (Broad-tai l ed and Western species combined) 
also become common 1 -2 years after burning i n  jarrah and 
karri forests ( l is ts 3 5-37 , 64-67, 1 2 1 ) . Ki mber ( 1 974) 
noted that the B road-ta i led thombi l l  foraged in a h igher 
stratum of vegetation after i ts more usual foraging zone 
was burned . This species is less abundant in d ieback 
affected than hea l thy jarrah forest ( l i sts 57-60, 1 23- 1 24) . 

Acanthiza inornata WESTERN THORNBILL 
Western thornb i l l s  are found in jarrah, yarri , bul l ich, 
wandoo and associated heath, and sedgeland throughout 
the forest .  Median density is 1 .3 birds/ ha (range 
0. 1 4-2 1 .7 ,  N = 1 6) .  They are vagrant in  karri and ti ngle
forests (not recorded in l ists 64-72 and 244-258 ;  7
detect ions in summer 1 986 and l 987 i n  l ists 1 2 S- 1 26; 8
detections of 1 2  b i rds most l y  in summer and autumn in
l ists 26 1 ,  263-264). This species feeds in  shrubs and the
lower understorey and has been recorded eating larvae of
jarrah lcafminer (Mazanec 1 988 ) .  This species increases i n
abundance after fire ( l ists 1 2  l ,  1 3 1 ) and after logging ( l ists
43-44, 1 79, 1 8 1 )  and can be common in dieback:-affected
jarrah forest ( l ists 59-60) . I t  appears to decrease
marginally in abundance in thinned jarrah forest ( l is ts
1 77- 1 78) .

A canthiza chrysorrhoa 

YELLOW-RUMPED THORN B ILL 
Yel low-rumped thornbi l l s  were probab ly restricted in the 
primaeva l forest to the extreme northern and eastern 

3 3  

CALM Science 



CALMScience Su pp lement 5 ( 1 999) 

sectors, with possible l im i ted occurrence on monadnocks 
in the western sector. W i th  open i ng  up of parts of the 
forest through fa rm ing, loggi ng, spread of dicback and 
m i ni ng, th is species appears to have spread rap idly from 
nearby non-forest habi tat such as coastal  heath ( l is ts 7, 1 6) 
and wood land ( Swan Coastal P la in ,  western portion o f  the 
whcatbcl t ) .  For examp le, W hittc l l  ( 1 93 3 a) remarked that 
this species is  the 'commonest smal l b i rd of the d i st rict ' .  I t  
usua l l y  occurs in  sma l l  grou p nnd forages on t h e  ground, 
in bushes, and in  t rees; feeding on larvae of j arrah 
l e a fm incr has been recorded (Maza nec 1 988) .  Yel low
ru mped lhornbi l ls have a median dens i ty of 0 .28  b i rds/ ha
( range 0. 1 7-7 . 25 ,  = 4) .

I n  the wet ter  western sector o f  the northern jarrah forest 
t h is spec ies has been recorded from Bungcndorc Park, 
St i n ton Cascade a turc Reserve and Gordon, Mund l i m up, 
Chand l er, Urbrac, M arri nup, Keats, Federal and Waroona 
forest b locks. 1-!owcvcr, a l l  of the e areas have ex tensi ve 
farm land and/or dams nea rby, prov id ing lhc ccotone 
pre ferred by th is  spec ies, as we l l  as presumab l y be i ng t he  
source o f  b i rds recorded i n  the forest ( M at th icsscn 1 973 ) . 
Brown and B rown ( 1 9 76-9 1 )  recorded nest i n g  by th i s  
species on ly  at the i n te rface between kar r i  forest and  
farmland .  

L i t t l e  i s  known about  the response of th i s  species to 
fi re and loggi ng. A group o f  4 b i rds moved i n to ja rrah 
forest 6 years a fter i t  was logged ( l ists 43-44) and 3 b i rds 
were recorded i n  a logged gap i n  jarrah forest but not 
e l sewhere ( l is ts 1 79- 1 8 1 ) .  On the ot her hand the species 
was 1 101  recorded a fter a heavy logging i n jarrah forest 
( I i . t s  1 2 7- 1 29) . Yel low-ru mped t hombi l ls were recorded 
( I O b i rds) w i th i n I yea r  o f  c lcn rfcl l i ng o f  karri forest bu l  
not  i n  older regrowth ( l i sts 68-7 1 ), whereas i n  another 
brri  forest th is  species d id  not appear a fter clcarfc l l i ng  
( l is ts  1 25- 1 26) . These d i  ffcrcnt responses may rela te t o
the presence or absence o f  nearby sou rce popu l at ion s .

Lichmera indistincta B ROWN 1-1 0 EYEA TER 
B rown honcycalcrs i n  the  pri maeval forest appear lo have 
been restricted as a breed ing  species to the extreme 
northern and eastern sector, in  jarrah, wandoo and 
associ ated heath (c/ l ists 1 9, 3 8-39, 1 09- 1 20, 1 82) .  Th is 
species i s  vagrant  in  karri forest ( l ists 66, 1 25- 1 26, 1 84, 
244-258, 263),  when karri is  nowcri ng ( Scrvcnty and
Whiae l l  1 976) bu t  on ly i n  smal l n u mbers. In the sou thern
forests it i s  on l y  recorded i n  Banksia wood lands and where
the forest has been cleared for farm i ng or for scttl emcnl  i n
towns (Scrvcnty and Whi l lc l l  1 976 ;  Chr is tensen e t  al.
1 985a) ;  otherwise it is  vagrant ( l ists 4 1 , 1 83 , 260) .

In  the  western sector of the northern jarrah forest 
Brown honcyeatcrs have been recorded in jarrah, yarri and 
bu l l ich forest in  a number of forest blocks, name ly  
Churchman, Gordon, Chandler, Ashcndon, Mund l i mup, 
Myara, C l i nton, White, U rbrae, M arr i nup ,  Waroona, 
Yarrag i l ,  Samson and Federal ( though not a l ways 
consi stent ly present - the species was not recorded in l ists 
46-52, 1 22- 1 24, 1 56, 1 5 8,  1 60, 1 62- 1 64, 1 77- 1 8 1 , 1 88) .
I n  Ashendon forest block i t  was recorded only from

ovember 1 979 to January 1 980, and in Apr i l ,  October 
and ovembcr 1 980 ( l ist 53) .  I n  l i st 1 89 i t  was spec i fi ca l ly  
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noted that it was recorded on ly  in December in Edward 
forest b lock adj acent to an iso la ted farm. one of the 
above records suggest that this spec i e s  is a pcrmnncnt 
resident in these a reas. 

Brown boncycatcrs tend to forage in the upper 
u nder torcy- lowcr canopy, tak i ng nectar from Banksia

grandis, D1ya11dra sessilis, Xanthorrhoea preissii, Nuytsia
jloribunda. Melaleuca rhaphiophylla ja rrah, wa ndoo,
karri ,  noodcd gum ,  and marri . Brown el al. ( I 997) also
record feed ing at nowcrs of Ade11a11 1/10s barbigera and
1t n igoza11 1/1 1 1s ma11glesii. They usua l ly occur i n  smal l  
groups ( up  to  I 0,  occasiona l l y  20) .  Med ian densi ty is
0.42 b i rds/ ha ( ra nge 0 .03-0 . 8 ,  N = 4) .  This spec ies
appears to bcne li t  from low i ntensi ty lire ( l is t  3 5-3 7) and
from part ia l clearance o f  forest for farm i n g.

Meliplwga omata 
Y ELLOW-PL MED I- IONEY EATER 

Ycl low-p l u mccl honcycaters in the pr imaeva l forest were 
rest ri c ted to the very ex treme nort hern , nd eastern sectors, 
where the jarrah and wandoo forest is  less tal l and more 
open .  Th is  spec ies has been freq uent ly recorded at J u l imar 
( I i . ts  3 8-39.  WA BN 43 , p .  8) ,  Gorri c forest b lock ( l is t  1 82 ,  
nest i n g) and i n  t he  Pcrup ( WA BN 26, p .  4 ) ;  e lsewhere i t  is  
vagran t :  near  Ba i l up ( l i s t  2 1 ) ;  Karakamia Sanctuary ( ! isl 
259 ) ;  Ka l a munda a t iona l  Park ( WA BN 47, p .  2) ;  
Lcsmurdic ( WA BN 63, p.  9) ;  Yan a Road ( WA IJN SS, p. 1 0) ;  
West Tal bot Road ( WA BN 83, p .  2 1 ) · Dobadcrry Na lure 
Reserve ( WA BN 23, p .  2) ;  M andalup on the B l ackwood 
R i ver bet ween B r i dgetown ,111d 1 3oyu p  Brook ( Scrvcnty 
and Whi t ! c l l  1 976; WA IJN 64, p .  I 0 ) ;  K ingston a rea (27 . 5  
. i nd  3 0  km north-cast o f  Manj imup ,  WA IJN 78, p .  4 ) ;  nea r  
D iamond forest b lock { l is t  4 1  ) ;  and  Shannon  N,1 t iona l Park 
( WA BN, 54, p .  3 ) .  Even in the northern and eastern forests 
i t  seems lo be patch i l y  d i s t r i buted - e .g .  i t  was not recorded 
in j arrah forest at or near Mt Sad d l eback ( l i sts 6 1 ,  92-96, 
I O  1 - 1 03 ,  I 09- 1 20, 1 85) o r  in J ohn Forres t  Na t iona l  Park 
( l i sts 1 69- 1 76). Accord i ng to crvcnty ( 1 977),  t h i s  spec i es
has penetra ted the forest as a resu l t  o f  extensive c lear i ng
for set t lement .

Meli//1reptus chloropsis 
WESTER W H ITE- A PE D  HONEY EATER 

We tern whitc-napcd honcycaters occur s i ngly or i n  pa i rs 
t hroughout t he  forest , i n jarrnh ,  karri, t ingle, yarri , bul l i ch ,  
wa ndoo a n d  assoc i a ted heath.  Ear ly t h i s  cent u ry 
orn ithologists remarked on th is  spec ies '  great abundance 
( l i sts 8 ,  1 1 , 1 4 , 1 7 ; Scrvcnty 1 948) , w h ich i s  st i l l  the case
( e .g .  in karri forest it was the second most abundant
spec ies of boneyeater, l ists 64-7 1 ,  1 25- 1 26) .  I t  occurs at  a
med ian density o f 0. 5  b i rds/ ha ( range = 0.06- 1 1 . 7 ,

= I 0 ) .  A l though these honcycatcrs feed ma i n ly among 
fo l iage and bark o f  the upper and mid-cnnopy of the forest ,  
they arc read i l y  m i stnct tcd ( Wardel l -Johnson 1 985) .  They 
a l so feed on nectar from Banksia grandis (personal 
observat ion) ,  marri (I i s l  I 84),  wandoo ( l ist 27 1 ), j arrah 
( l i s t  27 1 ) ,  Anigozan t/1 11s vi rid is (? = jlavidus) (Sedgwick
1 969), Chorilaena quercifolia and karri ( B rown el al.
1 997).  Larvae of jarrah leaf m i ner arc a l so eaten (Mazanec
1 988) .
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This species increased in abundance immediately after 
a fire in  j arrah forest in spring ( l ist 3 5) , and occurred at 
s im ilar abundance to that in  long-unburned forest .  In 
unlogged karri forest i t  occurred in recently burned forest 
at s imi lar abundance to forest not burned for 1 1  years ( lists 
64-67). Abbott and Van Heurck ( 1 985a) speculated that 
this spec ies may have been impacted by the removal of 
large jarrah trees. Logging in  jarrah forest appears to 
reduce the abundance of these honeyeaters ( l ists 43-44 
12 7- 1 29, 1 79- I 8 I ) . They reappear less than I year after 
c learfe l l ing of karri ( l ist 1 2 6) and stead i ly i ncrease in 
numbers as the regrowth becomes tal ler, and become as 
abundant as in un logged karri forest by 5 1  years after 
clearfe l l i ng ( l ists 69-7 1 ) . They occur less abundantly i n  
d ieback a ffected than healthy jarrah forest ( l ists 57-60, 
1 23- 1 24). 

Western wh ite-naped honcyeaters do not appear lo be 
very nomad ic ,  but there is some local dispersal .  For 
example, in karri and ting le forests this species is more 
often recorded in spring and autumn than in winter or 
summer ( l is ts 64-67, 260-270). In j arrah forest north-west 
of Co l l ie it was not recorded in winter ( lists 1 04- 1 07) 
whereas in the same forest type at Mt Saddleback it seemed 
most abundant in autumn and winter ( l ists 1 1 5-1 20) . 

Phylidonyris novaehollandiae 

NEW HOLLAND HO EYEATER 
New Hol land honeyeaters occur ( in small part ies of up to 
c . 6 bi rds) throughout forest wherever there is suitab le
habitat: thickets. This species has been recorded in jarrah,
karri , ti ngle, bu l l ich ,  yarri and wandoo forests and
assodated heath and sedgcland. 1 n  the northern jarrah
forest i t  tends to be restricted to ri par ian habi tats (e.g . l i sts
22, 28, 86, 88, 1 29) but w i l l  occur on uplands if  extensive
th ickets are present; otherwise i t  is vagrant in upland
forests.

I t  is  the most abundant spec ies of honeyeatcr in karri 
forest ( l ists 64-7 1 , 1 25- 1 26) and is one of the most 
abundant species in karri and tingle forests, where as we l l  
as feeding in the shrub layer i t  forages in the  canopy. In 
the southern j arrah forests i t  is uncommon where thickets 
are sparse or absent ( l ist 1 83 ) . This species occurs also in 
remnant forests on farms, and in gardens on farms and in 
towns (e .g. Manj imup) wi th i n  the forest. Avai lable 
density estimates are 1 . 25 b irds/ ha (median, ranging from 
0. 1 8-5 . 75 , N = 5) .

New Ho l l and honcyeaters appear to increase in
numbers 3 years after prescribed burning i n  spring in jarrah 
forest ( l i sts 1 3 0- 1 3 1  ) . In unlogged karri forest they re
appear soon after fire and attain thei r peak abundance by 6 
years after fire ( l ists 64-67) . Th is species docs not appear 
to be affected by logging of jarrah forest ( l ists 43-44), 
whereas in karri forest i t  does not ful ly recover unti l 
c. 50 years after clearfel l ing (even though it is present
within 1 2  months of clearfel l ing and is resident 6 years
after logging, l ists 68-72) .

This species ha been recorded feeding on insects , 
nectar from Adenanthos barbigera, An igozanthus jlavidus.

A. manglesii. A .  viridis (?= jlavid11s), Calothamnus

rupestris, Chorilaena quercifolia, D,yandra formosa, 

D. sessilis, Banksia grandis, B. littoralis, Grevil/ea

wilson ii, Paraserianthes lophantha, bul l ich, marr i ,  yarr i ,
j arrah, yate, and sap from Agon is linearifolia (l ist  6 1 ,  
Sedgwick 1 969; Rooke 1 979; Christensen et al. 1 985a; 
Brown et al. 1 997) . New Hol land honeyeaters become 
part icularly numerous when karri and marri flower 
profusely, as in November 1 988  and February 1 989 
( l ists 1 25- 1 26) .

Phylidonyris nigra 

W H ITE-CHEEKED HONE YEATER 
Whi te-cheeked honcyeaters in the pr imaeval forest were 
probably distributed in the ex treme north and east, 
occurring singly or in pairs in heath associated with jarrah 
and wandoo forest (e.g . WABN 56 p. J O ; 72, p .  1 1 ; 6 1 ,  
pp. 1 1 1- 1 1 2; Biddiscombe 1 985) . Clearing o f  forests for 
farmland and bauxite min ing has evidently permi tted th is 
species to penetrate sui table heath and riparian habi tats in 
the western sector (Gorric, Gordon, Serpentine, Waroona 
and Ross forest blocks; also near Mumbal lup [Keighery 
1 996)) and southern forest (D iamond forest block) 
adjacent to farmland. Two birds were recorded in karri 
forest in autumn 1 986 ( l ist 263 ) - the only record from 
karri forest. This species is common on the Swan Coastal 
Pla i n and south coast. ln the forest i t  has been recorded 
feeding on nectar of D,yandra sessilis, as wel l  as 
Astroloma drummondii and Chorilaena quercifolia
(Brown et al. 1 997) . 

Phylidonyris melanops 

TAWNY-CROWNED HONEYEATER 
Tawny-crowned honeyeatcrs were doubtless confined in 
the primaeval forest to the extreme northern and eastern 
sectors, in jarrah and wandoo and associated heath ( l ists 
3 8 ,  93 , 1 02- 1 03 ,  1 1 0- 1 1 1 , 1 82 ;  WABN 23,  p . 2; 43, p . 8 ;  
46, p . 1 1 ; 5 8 ,  p . I 0), and t o  the Kingia suite o f  soi ls (h.eath)
occurring uniquely in the sunk lands ( l i sts 25-26, 
Liddelow [personal communication] , probably in 48 forest 
blocks, from Dardanup in the north to Cleave in the south
east and Treeton and Chapman blocks in the west) . 
Elsewhere in the forest this species is vagrant: it was 
recorded near Wi l lowdale ( l ist 47) ; l bird was detected in 
karri regrowth 2 years after clearfel l ing ( l i s t  l 26); 4 birds 
were netted 2 months after fire in jarrah forest ( l ist 1 3 1  ) ;  
there was an irrupt ion i nto karri forest/partly cleared 
farmland near D iamond forest block in autumn 1 945 
fol lowing flowering of marri and karri (Webster 1 947) ; an 
i nflux in autumn 1 9 54 near Wooroloo during flowering of 
marri (Carnaby I 9546) ; and 1-4 b i rds were recorded 
regu lar ly in autumn and occasionally in winter in j arrah 
forest east of Wa lpole ( l ist 260) . Th is  species bas been 
recorded occurring at dens i ti es of 0 .67 and 0.69 bi rds/ ha 
( l ist 1 67) .

The Tawny-crowned honeyeater occurs commonly in
coastal hab itats south and west of the forest (l ists 5 ,  7, 1 0, 
1 1 ) , sometimes approaching the forest very closely, as on 
the Darl ing Scarp near Lesmurdie ( WABN 63 ,  p . 9) and 
Gooseberry H i l l  ( WA Bird Report 1 982 ,  p. 32). 
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Acanthorhynchus superciliosus WESTERN SP lN EBILL 
Western sp incb i l l s  are ubiqu itous (s ingly,  pa i rs or  in groups 
up to 4) i n  the forest and occur  i n j arrnh, karri , t i ngle, yarr i , 
bu l l ich,  wandoo and assoc iated heath and sedge land. 
Spinebi l l s  occu r  at a m ed ian dens i t y  o r 0 .65 b i rds/ ha 
( range 0 .2 1 -8.4,  = 1 4) .  They arc rarest i n  the karr i  forest 
( l is t · 24 1 -25 8) , where they were not recorded al a l l  i n
w i nter ,  on ly  occasi ona l l y  i n  spr ing a n d  summer ( l i s ts
1 25- 1 26 ) , and most cons isten t l y  in autumn ( l i s ts
64-70) . Th i s  spec ies reeds al a l l  l eve l · i n  t he  forest ,
main ly on nec tar  from jarrah,  marri !3anksia grandis,
Adenanthos harhigera, l 1J1a1ulra spp . ,  Petropltile sp . ,
C, ·evilfea 1 11ilso11ii, A1 1igoza11 1/1 1 1s spp . ,  Paraserianthes
lu11lt<1 11 f/w, K1111wa recurva, Mela/e11c<1 clc11.rn.
Xa1 11horrl,oea preis,1·ii and Ca/01ha111 11 u.1· sp. l3rown el al.
( 1 997 )  a lso record foecl ing on  nowc rs o r  Aslro/011 10
cilia/ 11111, C/1orilae11a q1 1erc1/olia an cl Darwinia cilriodora.

Spi ncb i l  l s  in jarrah forest respond var iably to low to 
modera te  i n tens i ty  fi re but  arc scarce i n  long u nburn t forest 
( l i s t 37 ) .  They a lso show variable responses to loggi ng,
bei ng  una ffected ( l i sts  1 27- 1 2 8) ,  recover ing wi t h i n  3 years
( l is ts 43-44, 1 2 5- 1 26), o r  favouri ng l ogged gaps over
u n loggc<l forest ( l ists l 79- 1 8  l ) .  They recolon ize karri
regrowth  soon a fier c lcarlcl l i ng ,l lld a rc as abundan t  as i n
ma t ure forest b y  2 years ( l i s ts 1 25- 1 26) . T h i s  spec ies a lso
occurs in j a rrah forest a ffected by d ieback d i sease ( l ist 60) ,
farm ga rdens and towns . i t un ted i n  the forest
(e . g . M anj i mup) .  and rehab i l i tated baux i te  m i ncs i tcs
( Kabay and i cho ls 1 980) .  A bbott and Van Hcu rck
( J t)8 5a )  suggested t hat  t h i s  spec i es may be d i sadvantaged
by a progrnm or remov i ng the u nderstorcy tree llanksia 
grandis; t h i �  pri1grn 1 1 1  ( A L M  1 992a, p . 1 2 6) has not bct.:n
i 1 1 1 p lt.:m c 1 1 t ed .

A 11 1/iuclwem c/1 1 J1.rnp1era L ITTL E WATTLE B I R D  
L i t t l e  wa l l l cb i rcls occur th roughou t the forest ( i n  groups o r  
u p  l o  1 7  b i rds) i n  jarrah bu l l i ch ,  ya rr i ,  k a rri , t i ngle,
wandoo and assoc iated hea th ,  woodland and scdge land .
They tend to occur in t he upper storey and  have been
recorded rct.:ding at nowcrs of karr i  marr i , B011ksia
grmulis and D,:va11dra sessili.1· . Conseq ue nt l y, th i s  spec ies
is a blossom no mad and may not be found in the same area
a l l  ycar (c.g .  l i sts 2 1 ,  53 ,  6 1 ,  64-7 1 , 1 1 0- 1 1  ! ,  1 1 5- 1 20) .
I n  t he j arrah forest L i t t l e  wa t t lcb i rds lend 10 occur mostly
in  ripar ian areas, heath, and forest a ffected by d i cback
d i sease . The on l y  ava i l ab l e  est ima te or dens i ty is 0 . 1 7
bi rds/ h.l ( l ist 60) .  A bbot t  and Van Hcurck ( 1 985a)
suggested t hat  th is  spec i es may be d i sadvan taged by a
program or remov ing the undcrstorcy tree /Ja1 1ksia grall(/is;
t h i s  program (CA L M  1 992a, p. 1 26) was not i m pl emented .

There have been no stud ies  o f  t he impact of fi re on this 
spec ies i n  jarrah forest. However, in un logged karr i forest 
L i t t le wal l lcbi r< ls  arc mo 'I abundant 3 years a fter fire 
( l i sts 64-7 1 ). Logg i ng i s  un l i ke ly  lo impact on t h i s  species
i n  jarra h forest ,  gi ven i t s  pre ference for non-commerc ia l
forest. I n  karr i  forest, c lcarfel l ing removes i ts habi tat and
the species is recorded in sma l l  numbers up to 6 years later
( l is ts 69 , 1 25- 1 26),  most ly in autumn. This species
appears to take several decades to recover ful ly  a fter
clcarfc l l i ng . I t  has been recorded i n  d ieback affected ja rrah
forest ( I is t  60).
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Anthochaera carunculata RED WA TTLEB J RD 
Red watt lcbirds i n  the pri maeva l forest probably occurred 
as a breed ing spec ies  on l y  in the southern forests (jarrah, 
yarr i ,  ka rr i ,  t i ngle) and assoc iated heaths and sedgc lands .  
Evident ly th i s  spec i es occurred putch i l y  t here, as Jackson 
( l ist 1 0) d id  not record i t .  By the l 980s the i ncidence of
th is  species in forest ca l or Walpo le was a bout s i x  t i mes
that  o f' t he  preced i ng  spec ies ( I i  ·t · 260-2 70) .  I n  one study
o f  karr i  forest i t  was twice as abu ndan t  as the  preced i ng
species ( l ists 64-7 1 ) ,  whereas in another karri forest t he
L i t t l e  wat t l cb i rd was fi ve t i mes as abunda n t  as t h i s  species
( l is ts  1 25- 1 26) . Th i s  spec ies tends to fo l low the nowcr ing
cuca l ypts, banks ias  and d rya ndras, anc.l may occur  in
groups o f u p  to 19  bi rds i n  red t ing le  forest .

Median densi t y is  1 .8 bi rds/ ha (range 0 .33-3 . 3 3 ,  
N = 4 ) .  I n  t h e  northern forests t h i s  spec ies is  repo rted as a 
v is i tor ( e .g. I ists 53 [ ovcmber and December 1 979, 1 980 
and 1 98 1 1 , 1 1 3 anc.1 1 1 6 rau tumn v is i tor m a i n ly l ) ,  vagra nt 
( l i s ts 6 1 , 1 2 7, 1 78 1 79- 1 80, l 88 ) or 111orc ge11era l !y
associated with part ia l  elt.:ar i ng of forest as on forms and in
town ( Chri s t ensen el al .  1 985a ;  l ists 22,  1 68 ,  1 82 ;  cf.' 
A non .  1 902 ) .

Red watt lcbi r<ls feed most ly  in  t he  upper storey of the 
forest a nd have been noted feed ing  u pon l arvae of jarrah 
lca rm iner ( Maznncc 1 988 ) .  Loggi ng appea rs to red uce 
t hei r n u m bers for about 4 years ( l ists 43-44) in jarrnh 
forest and for about 50 yea rs in karr i  forest .  Burn ing i n 
forests appears to fovour !lower ing o f  t he  spec i es pre ferred 
by Red wa tl lcb i rds :  i n  un l ogged anc.l rec ent ly  burn t karr i 
forest t h i s  species appea rs to be mai n l y  an ml lumn v i s i tor ,  
feed i ng on marr i  ! lowers ( l i s t  64) ,  whereas 3 yea rs a fter 
l i rt.: Red wa t t l cb i rcls arc reco rded i n  la rge n u m ber� 1 1 1  a l :
seasons ( l is ts  65-67) .

Pelroica 111 1 1/1icolor SC A R LET ROB I N  
Scarlet robins were desc r i bed b y  early observers a s  fa i r ly 
nu merous i n  forest cou n t ry ( l i s t  7 ) ,  p l c n l i  fu l i n  t he sou th
west ( l is t  8 ) ,  and com mon t h roughout the who le o f  the 
sout h -west, be i ng most abundant in forests ( l is t  1 1 ) .  A l l  of 
these i mpress ions remai n true . Th i s  spec ies  occur� in 
j arrnh, yarr i ,  b u l l ich ,  wandoo and assoc iated heath ,  karri 
and t i ng le .  ! n  un logged karri forest it is  absent or scarce, 
but  becomes temporari l y  common i mmediate ly a fter fi re 
( l ists 64-66) .  l l  i co mmon i n  autu mn and wi nter a fter
clearfel l i ng, becom i ng  sca rce aga i n  once a reas of bare
ground become overgrown by the  regenera t i ng forest ( l is ts
68-7 1 ,  1 2 5- 1 26 ;  Ch ristensen e1 al. 1 985 a) .  l n jamih fores,
i t  moves i nto recent l y  burned areas ( h r i stcnscn el al.
1 985a ,  l i sts 1 2 1 ,  1 3 1 )  and areas severe ly a ffected by
d icback disease ( l i st 59 ) .  Scar let rob ins  a lso occur on
forms and in towns w i th in  the forest.

Th is  species is usua l ly  recorded s ing ly or in pairs at  an y 
t ime o f  the year .  Ava i lab le  den s i ty est i mates range from
0.07 lo 0.34 birds/ ha (a l l  from jarrah forest), with a 
median of 0.22 b i rds/ ha ( = 6) .  Scarlet robins feed 
main l y  on the ground and then return to a perch.  I n  
summer a n d  autumn they forage also on bark and fol i age 
of trees (Wykes 1 985) .  
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Petroica cucullata HOODED ROBIN 
l n  the primaeval forests ,  Hooded robins would have been
restricted to the extreme northern and eastern sectors -
where t he  jarrah forest becomes less ta l l  and more open
and wandoo forest appears. Records are, however, sparse:
Avon Va l ley National Park ( WABN 46, p. 1 1 ;  64, p. 9);
Gorrie forest block ( l ist 1 82, breeding);  Wooroloo ( l is t  2 1 ,
breed ing);  West Talbot R d  ( WABN 83, p .  2 1 ) ; Yarra Rd 
( WA BN 58, p. 1 0) ;  east o f  Bridgetown ( ! ist 1 7) ;  Perup area
( l i s t  3 1  ) ;  and Narr ikup (Storr 1 99 1  ). More notable perhaps
are i ts absences - it  has not been recorded at Marradong
forest b l ock, M t  Sadd leback or H i l l man forest block.
Equal ly i nterest ing are records from near K ing George
Sound (Gi lbert [ l i st I ]  provides an abor i ginal name for the
spec ies,  probably from Koj onup),  Whicher Range ( l ist 42 ,
perhaps a m isident i fied female W h ite-wi nged Tri l l er), and
Wi lgarup (Brown and Brown 1 976- 1 99 1 ) .  Dr Per
Ch ristensen (persona l commun ication) bas advi sed me that
he has never seen t h i s  species in 30 years of working in the
southern forests .

Eopsaftria australis YELLOW ROBIN 
Yel l ow robins were l is ted by  ear l ier orn i thologi sts as 
common in forest, part icularly more open forests. This 
species has been recorded in jarrah, wandoo, powderbark 
and associated heath. It was e i ther not, or on ly rarely,  
recorded i n  karri and t ingl e forest ( l ists 64-7 1 ,  1 25- 1 26, 
244-258, 264, 270) or in yarr i or bu l l ich forest ( l i sts 86,
88, 98, I 06, I 07, 1 29) .  These robins usually occur s i ngly
or i n  pai rs at a median dens i ty of 0.34 b i rds/ ha (range
0 . 1 6-3 .4 b i rds/ ha, N = 7).

Th is species is recorded more often 1 -2 years after fire 
( l i s ts 3 5-3 7, 1 2 ! ,  1 30- ! 3 ! )  and in thin ned forest
( l is ts 1 77- 1 78) .  I t  was not recorded in forest affected by
d i eback ( l i sts 59, 60, 1 24) . The remark by B lakers el al.

( 1 984) that the 'dec l ine of winter vis i tors near Perth has
been attr ibuted to a dec l i ne in the qua l i ty of the forest on
the adj acent Darl i ng Scarp ' is i l l -fou nded. Yel low robins
are w idespread in the northern jarrah forest.

Th is  spec ies shows geographical  variat ion in the 
colorat ion of the rump, be ing greenish-yel low over much 
of the forest and more green east of Boyup Brook
Den mark (Ford 1 963) .  

Eopsaftria geo,giana WH I TE-B REASTED ROB1N 
Wh i te-breasted robins arc most widespread and com mon in 
the southern forests U arrah, yarri , karr i ,  t i ngle) ,  wherever 
the understorey consists of dense thickets .  This species is 
ub iqui tous in karr i forest where it is  one of the dom i nant 
b ird species of the understorey and is most abundant up to 
about  5 years after fire ( l i sts 64-67) .  I t  a lso benefits from 
clearfel l ing,  reach ing i t s  greatest abundance up to 6- 1 2  
years after logging ( I  ists 69-7 1 ,  I 25- 1 26) .  The ensui ng 
dense regeneration provides its most preferred habitat .  

I n  jarrah forest towards the eastern sector of the 
southern forest and i n  the northern forest, whi te-breasted 
robins arc confi ned to dense r i verside thickets , irrespecti ve 
of whether the overstorey is yarri , bul l ich or wandoo. In 
the northern jarrah forest t h is species occurs as for north 
(and west) as Kalamunda National Park, Bickley Brook, 
Stony Brook and Wungong Brook, not having been 

recorded farther north, as at Avon Valley National Park, 
John Forrest Nat iona l Park or Mundari ng Weir ( WA BN 76, 
p. 3) .  I ts eastern recorded l imits there are l l lawarra,
Cann i ng, Ashendon, Chandler, Cob iac, Bal moral,
Cameron, Yarragi l ,  Keats and Ross forest blocks (see also
N ot ley 1 95 1 ;  Bamford I 989).

The med ian density of this species is 0 . 1 3  birds/ ha 
(range 0.0 1 -0. I 3,  N = 3 ) .  The White-breasted robi n  is 
capable of dispersing far in a short period e .g .  13 km in 
1 1  months ( Baker et al. 1 995).  This species wi l l  nest in 
pine plantations (Christensen et al. 1 98 I ) . 

Pomatostomus superciliosus 

W H ITE-BROW ED BA B B LER 
Wh ite-browed babblers occur ( in groups of 6--- 1 2  bi rds) in 
the southern forest (karri forest w i th Acacia pentade11ia 

understorey, t ingle forest ,  and jarrah forest over dense 
Agonis parviceps heath) west to l ffley forest block, north 
to Gordon, Diamond, Lane Poole and Shannon forest 
b locks, and east to Denmark. A lthough Ford ( 1 97 1 )  
thought that this populat ion was connected to that i n  
wandoo wood land to the north-east , i t  i s  i sola ted from the 
main range of this species by about 70 km. Thi s  species i s  
n o t  affected b y  fire in karri forest ( l ists 64-7 1 )  but is scarce 
in regrowth forest even as old as 5 1  years ( l is ts 7 J ,  
1 25- 1 26) .  

There is an old (extra- l imita l) record from near 
Bussel ton ( l ist  1 1 ) as wel l  as a record from Kingia 

domi nated heath in the sunkl ands ( l ist 26, at Lawson Road 
in McCorkh i l l  forest block),  some 40 km north-west of the 
nearest record i n  the karri forest .  Liddelow ( personal 
commu n icat ion) has reported observing th is species in the 
sunklands. I t  shou ld be expected to occur patch i ly  in 47 
other forest blocks (see Mattiske and Havel 1 998 for maps 
showing the distribution of the Kingi a vegetation 
complex). Whether th i s  populat ion connects with that in 
the karri forest is not known . 

The karri forest populat ion o f  the White-browcd 
babbler was only discovered in 1 899.  This i ndicates that 
G i l bert did not col lect very far west of A l bany. 

Daphoenositta ch1ysoptera VARI ED S ITTELLA 
Varied s i tte l las  are widespread in the forest, having been 
recorded in jarrah, yarri (rarely), t ingle, wandoo and 
assoc iated heath . They are recorded in smal l  flocks of 
2- 1 0  birds, usua l ly feeding on bark in the midstorey. They
occur at a median densi ty of 0 .83 bi rds/ ha (range
0.09- 1 . 5 ,  N = 7). Thi s  species is absent from karri forest
( l is ts 64-7 1 ,  1 25- 1 26, 244-2 5 8).  S i tte l las  appear to be
una ffected by logg ing ( l i sts 43-44, 1 77- 1 78) except
where gaps arc formed ( l i sts 1 79- 1 8 1  ) .  They are unl ikely
to be affected by low intensity prescribed fires in spring
because they glean invertebrates from bark on branches
and the upper trunk of trees. A lthough this species has
been recorded in d i eback-affected jarrah forest ( l is t  60), it
is  more abundant in healthy forest ( l i sts 58, I 23 ).

Falcunculus frontatus CRESTED SHRJKE-TJT 
Crested shr ike-t its are widespread in the southern forests 
Uarrah, karri , t ingle , flat- topped yate, flooded gum) but arc 
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apparent ly uncommon (given that competent ornithologists 
such as Hal l ,  Shortridge, Carter, White and Ashby failed to 
record the species i n  forest ;  perhaps i t  is j ust overlooked 
because it has a soft song and is unobtrusive) . Th i s  species 
is usual l y  recorded s i ng ly  or in pa i rs .  In the northern ja rrah 
forest this spec ies  is found only at the northern and eastern 
extremes  in wandoo forests (J u l i milr WABN 32, p .  9; 36, 
p. 8 ·  43, p. 8; Yarrah Road 64, p .  3 ;  Gorr ic forest block
[ l i s t 1 82 ] ;  near Christmas Tree Wei I ,  7S, p .  2; near Mt

Sadd lcback 20, p .  I ;  near H i l lman  forest b lock 72, p .  2) .
Both Scrvcnly and Wh i t tc l l  ( 1 976) and Storr ( 1 99 1 )  

prov ide an i ncorrect i mpression of t h i s  spec ies ' 
geograph ica l  ra nge. The former regarded records at 
Wanncroo ( 1 907) and  Karr ida lc  ( 1 889, 1 96 1 3 1 ) as vagra nts 
and em phas ized th is spec ies' occurrcm:c a long the south 
coast as a penetrat ion fro m t he  west .  Scrventy, W h i llcl l 
and Storr a lso over looked its occurrence i n  the southern 
forests .  The early account of Jackson ( l ist I 0) i nd icates 
that t h i s  species was w idespread in the karri forests 
traversed by h i m  arou nd Bow R i ver .  The south coast 
' corri dor' shou ld be more correct ly v iewed as a sou thern 
extension o f  the sou thern fores t  d istr ibu t ion  (Chr is tensen 
et al .  1 985a, l i s t  32) . S h r i ke-t i t s  have never been recorded 
i mmed i ate ly cast of Torbay ( as at A l bany or Two Peoples 
Bay), but do occur al the l'al l i nup R i ver and Fi tzgera ld  
R i ver Nat iona l Park . As th is  species is u n known i n  the 
sunk l a nds, i t  appears that the popu l at i on between Capes 
N atu ra l is te and Lccu w i n  is the sou thern extension of t ha t  
on t h e  Sw,1 11 Coasta l l ' l ,1 i 1 1 . 

Th i s  spec ies was unt i  I the 1 930s a resident of the Swan 
Coasta l  P l a i n  ( W h i l l ock 1 939) and a l so ranged cast of t he  
l i .Hcst i n to wha t  i s  now t he  w hcll t bc l t ,  ex tend i ng  s0L1 l h  to 
t he l 'orongurup Range ( I i s l  I !<4 ) . 1 n order lo dispe l the 
above co n fus ion I have provided a map depict ing a l l  
records ( Fig . 8 ) .  

I n  un logged karri forest t h i s  spec ies is most abundan t  
6- 1 1 years after fi re ( l is ts 64-67) .  I t  is recorded on ly
occas iona l l y  i n  older regrowth karri forest (Chris tensen
1 972 ; l i s t 7 1  } ,  as we l l  as in 4-ycar-old regrowth ( l i sts
1 25- 1 26),  w h ich is not consistent with the suggest ion
(Scrvcn ty 1 977 ;  Christensen et al. 1 9 8 5a ,  p .  45) that th i s
species h a s  extended i ts range from l ighter t i mber country
to heavier forested areas fol lowing clear ing for farms and
open i ng  of forest a fter logging. This species wi l l  also use
and nest i n  trees p l a n ted on farmland near forest (Brown
and Brown 1 976-9 1  and persona l  com municat i on ) .  This
nex i b i l i ty docs not appear lo su pport the suggest ion that
fragmentat ion of forest hinders redeve lopment of the bark
fauna (G arncll 1 992a, p .  1 65 ) .  Shri ke- t i ts feed on i n sects
under l oose ba rk from close lo the ground to the highest
branches and can be mist-netted (Warde l l -Johnson 1 985) .

Pac/1yceplwla pectoralis GOLD E WH I STLER 
Golden wh i st l ers occur com monly (usual l y  s i ngly or i n  
pa i rs) throughou t the forest i n  jarrah, karri, t ingle, yarri, 
bu l l ic h ,  wandoo and assoc iated heath. They occur at a 
med ian densi ty o f  0 . 32  bi rds/ ha (range 0 . 1 6- 1 . 7 ,  = 8) . 

" The aclua l  record was made by G. F. Mees (personal commun icallon ) In 
November 1 960 and was ol one pa i r  In karri lores!. 
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In jarrah forest they tend lo occu r main ly in the mid-storey 
to lower canopy, whereas in karri they predominate in the 
understorcy. Studies of fi re-e ffects on this species a re 
contrad i c tory: Ki mber ( l is ts 3 5-3 7) found that Go lden 
wh ist lers were more common by 2 years a fter fi re and 
rema i ned scarce in l ong unburned j arra h forest ;  
Christensen et nl. ( l is t  1 2 1 )  and Wool lcr  and Calver ( l i sts 
1 30- 1 3 I )  found a decline a fter burning. In un l ogged karri 
forest this species was as abundant in spr ing a fter fire as 
before the fi re ( l is ts 64-67). 

Logg ing o f  jarrah forest apparent ly resulted i n  e i ther 
decreased numbers o f  Golden W hist lers ( l is ts 43-44 , 
1 77- 1 78, 1 79- 1 8 1 )  or no c hange ( l is ts 1 27- 1 28 ) . A ftcr 
c l ca rfc l l i ng of karri forest num bers had e i ther returned to 
leve l s  comparable w i t h  un logged forest by 6 years ( l is ts 
68-7 1 )  or rema i ned lower than i n  uncu t karr i  forest ( l is ts
1 25- 1 26) . This spec ies has not been recorded i n  d icback
a ffccted jarrah forest ( l i sts 5 7-60, 1 23- 1 24) .

Pachycephala ndiventris RU FOUS W H I STLER 
R u fous wh i s t l ers a rc  l ike ly lo have been restr ic ted i n  the  
pr i maeval forest to  the ex treme nor thern and cas ern j arrnh 
forest and wandoo forest. Chr i  lcnscn et al. ( 1 985a) d id 
no t  record th is species fro m the denser southern forests ,  
on ly  from the B lackwood Va l ley, Pcrup, Boranup and Hay
R iver forests. I n  Warde l l -Johnson 's  comprehensive study
i n  forest cast of Wa lpo le, i t  was on ly recorded once (one
b i rd ) ,  i n  karri forest in spr ing 1 987 ( l is t  263 ) .  S i m i lar ly ,  in
the K i ngs ton forests i t  was recorded o n ly 4 t i mes ( l is t  1 83 ) .
Wi th  cleari ng for farms and spread o f  d i cback d i sease,
even t he  denser nort hern j arrah forests between
C h u rchman and  Samson fores! b l ()c ks h ave become
par t ia l l y s u i tab l e  ror th i s  spec ies . R u  foL1s wh is t lers occur
at a median dens i ty  o f  0 . 1 3  b i rds/ ha ( range 0 . 1 -0. 5 ,
N = 3 ) .  Th is spec ies docs n o t  appear to have been a
m i grant i n  i ts l i m i ted range in the pr i ma l  forests (c,/ l i sts
3 8-3 9) .

Collurici11cla har11 1011 ica GREY S H RJ KE-TH RUSH 
G rey shri ke-thrushes arc genera l l y d istr ibuted and  com mon 
t h roughout t he forests. M ed i an densi ty is 0 . 1 7  b i rds/ ha 
( range 0 . 03-5 .0, N = 9). They arc usual ly recorded in ones 
or twos in jarrah, karri , t i ngle yarri, bu l l i ch, wandoo and 
associated heath, feeding in the lower canopy and mid
storey of the fores t .  This spec ies recovers quick ly after lire 
(w i t h i n  1 -3 years) in j arrnh and karr i forests ( l is ts 3 5-3 7, 
64-67) , bu t  takes longer to recover a fter logging ( l i sts
43-44, 69-7 1 , 1 25- 1 26), perhaps several decades .  This
species has not been recorded in d icback affoctcu j ar rah
forest ( l ists 57-60, 1 23- 1 24) .

Myiagra inquieta RESTLESS FLYCATCHER 
Rest less flycatchers occur s ingl y or in pai rs (or 
occasiona l ly up to 6 bi rds) ma in ly  in karri and t i ng l e  forest , 
in flooded gum s  along rivers, and i n  open jarrah forest and 
wandoo forest in the extreme northern and eastern sectors 
of the forest. This spec ies seems to be a vagrant 
e l sewhere; bu l l ich/yarr i/j arrah in Myara forest block ( l ist 
6 1  ) ;  jarrah forest near Logue B rook Dam (l i'st 24) and in 
and near K i ngston block ( l ist 1 83 ) ;  karri forest i n  the 
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Figure 8. Distribution o/Falcunculus frontatus (Crested shrike-tit) in the forest and surrounding areas. 
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Porongurup Range ( l ist 1 84) ;  in  flat-topped yate woodland 
around Byenup Lagoon ( WABN 26, p. 4); and at Wi lgarup 
( WABN 82 ,  p. 1 6) .  Masters and M i l hinch ( l ists 3 8-39) 
noted that this species is seldom seen, is nomadic, and is 
usua l ly  i n  one local i ty for on ly a few days before moving 
on. 

In unlogged karri forest, Restless flycatchers arc most l y  
recorded i mmed iate ly  after, and up to  6 years after, fi re 
{ l is ts 64-67). This species is vagrant in karri regenerat ing
after c lcarfcl l ing ( l ists 68-7 1 ,  1 25- 1 26 ) .

Rhipidura jiiliginosa GREY FANTAIL 
G rey fanta i l s  occur usual ly s ingly or in pa i rs (occas iona l ly 
up  to 1 8  b i rds) th roughout the forest, in jarrah, karr i , t ing l e,
bu l l ich,  yarr i ,  wandoo and associated heath. It i s  a n
abundant species (median dens i ty = 0 .84 birds/ h a ,  range
0.03- 1 0.0, = 1 5 ) ,  part icu larly in the undcrstorey of karr i
forests. I t feeds i n  a l l  strata in  the forest and takes its prey
by hawking and snatch i ng.  It i s  probably the tamest b i rd
spec ies i n  the forest. I n  the wettest and co ldest parts of the
forest i t  appears to be a part ial emigrant i n  wi nter { l is ts
64-7 1 ), mov ing to the whcatbc l t  (Saunders and I ngram
I 995) and as far north as the K imberley (Johnstone,
persona l communicat ion) .

I n  u n logged karri forest, Grey fanta i l s  arc commonest 
i mmed iately after fi re ( l i sts 64-67), whereas in jarrah 
forest they are l iule a ffected ( l i st 1 2 1  ) .  Th is species is 
i n frequent immediate ly after c l carfc l l i ng; however, after 
6 years i t  i s  as abundant as i n  unlogged karri forest 
( l is ts 68-7 1 ,  1 25- 1 26).  I n  jarrah forest, fan ta i l s  have

variable responses to l ogging:  l ess common in th i n ned than
unth inncd forest ( I  ists 1 77- 1 78) ;  l east abundant i n  logged
gaps ( though abundant i n  the ccotonc between gaps and
unlogged fores t ,  l i sts 1 79- 1 8 1  ) ;  or more abundant a fter
more i n tense logg ing ( l i sts 1 27- 1 28) .  The abundance of
this species is  reduced in d ieback affected jarrah forest
( l ists 57-60, 1 23- 1 24) .

Coracina novaeholla11diae 

BLACK-FACED CUCKOO-SH R IKE 
B lack-faced cuckoo-shrikes arc ubiqu i tous i n  forests, 
having been recorded from jarrah, karri ( inc luding recently 
clcarfel lcd areas), t ingle, bu l l ich, wandoo and associated 
heath. This species is usua l ly  recorded singly or in pa i rs .  
Dens i ty has been est imated as 0.09 bi rds/ ha ( median, 
range 0.06-0 . 1 7  b i rds/ ha, = 4) i n  forest and 0 . 33  
b i rds/ ha (0 .25-0. 3 8 , N = 3 )  i n  l ow woodland and  hea th .  I t  
is  a partial  migrant i n  the southern forests, being most ly 
observed i n  spring and autumn, and near the north-cast 
margin of the forest large flocks (up to 30) have been 
recorded in autumn. Th i s  species is recorded in jarrah 
forest affected by d ieback d i sease ( l i st 60) and wherever 
trees have been left on farms or in towns with in the forest .  
Nonethe less, i t  remains less common i n  regrowth karri 
forest than in unlogged forest ( l is t 64-7 1 ,  1 2 5- 1 26). 
A lthough normal ly feed ing i n  the upper fol iage of the 
forest, this species is readi ly m istncttcd ( l is t  1 54). 

Ai-tarnus cyanopterus DUSKY WOODSWA LLOW 
Dusky woodswal lows in the primaeval forest were 
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probably only common in the karri and tingle forests and 
the extreme northern and eastern sectors of the jarrah 
forest, penetrat i ng westwards to some extent along the 
flooded gums l i n ing the major rivers ( WABN 64, p .  I O; 76, 
p . 1 9) .  With c learing of forest for agr iculture, th i s  species
then expanded i ts d i stribut ion (e.g. l ists 1 6, 22).

To a large extent  Dusky woodswal lows feed over the 
forest canopy but w i l l  feed w i th i n  the canopy of mature 
stands of karr i  ( l ists 64-67, 1 25)  and arc read i l y  mist
netted ( Warde l l - J ohnson 1 985) .  They a lso take advantage 
of logged karri s tands, being part icular ly  common 1 -3 
years a fter c lcarfcl l i ng ( l ists 1 25- 1 26) ; sec Christensen 
( 1 98 1 ,  p .  22)  for a photograph of this species nest ing in a 
broken marri tree on a recently burned c lcarfcl l ed coupe. 
In j arrah forest th is species w i l l  feed in  stands opened up 
by logging ( l is t  44) , thin n ing ( l ists 1 77- 1 8 1 ) ,  d ieback 
disease ( l is t  59) and prescribed burn i ng { l ists 23, 1 2  I ) . 

I n  some parts of the forest th i s  species is a spring
summer vis i tor ( l is ts 1 1 , 1 7, 263), whereas in others i t  may 
be present a l l  year ( l i sts 65-66, 1 5 7) .  I ts med ian density is 
0 .25 b i rds/ ha ( range 0 .0 1 - 1 . 3 , = 7).  Th i s  speci es 
usua l ly occurs in groups of up to 6 birds .  

Cracticus tibicen A U STRALIAN MAG P I E  
Austra l ian magpies in  the primaeval forest were probably 
restricted to wandoo and assoc iated heath i n  the extreme 
northern and eastern sectors as they requ i re spar c ly  
vegetated ground on wh ich to forage. This  spec i es was not 
observed by Campbe l l in 1 889 in karri forest { l ist 5 ) .  
C lear ing o f  forest for agr icu l ture and seu lcmcnl has  
a l lowed th is species to  penetra te the  jarrah and karri forests 
( Scrventy 1 94 8 ) , as at o l l i c  in 1 9 1 6  ( l i s t  1 1 ) , Pemberton 
in I 922 ( l i st 1 4), Bridgetown by 1 925 ( l i s t  1 7), and 

ornalup in  1 930 ,  20 years a fter settlement (Bel langer
1 980). This expansion shou ld have led to greater nest 
predat ion of smal l  b irds. 

Magpies do not colon ize clearfel lcd karri forest ( l ist 68, 

only I vagrant, recorded in summer), logged jarrah forest 
( l is ts 44, 1 2 8,  1 78- 1 80) or d icback affected forest ( l i sts 59,
60, 1 24) but w i l l  tempora ri l y  i nvade burnt forest ( l i s t  1 2 1 ;
a lso Loaring, ci ted i n  Robinson 1 956) .  The only densi ty
est i mates ava i lable arc 0. 1 3  birds/ ha in forest and heath,
respect i vely ( l i sts 1 65, 1 68) .  Magpies occur in groups of
up to 6 b i rds .

Strepera versicolor G REY CURRA WONG 
G rey cu rrawongs occur (usua l l y  in pairs) throughout the 
forest ,  including j arrah, yarr i ,  bul l ich, wandoo and 
associated heath .  In  some karri forests ( l ists 64-7 1 ,  
1 25- 1 26, 1 84, 244-258 ;  cf 1 4) they arc vagrant, whereas 
in  others ( i ncluding t ingle) they occur regu larly (l is ts 26 1 ,
263-266). This  spec ies has benefi ted from the
establ ishment of orchards with in the forest, in which i t  eats
ripe fru it ( l ists 7, 1 7 ; Bel l anger I 980). According to
Christensen el al. ( I 985a), currawongs increase in numbers
fol lowi ng fi re .  Their  response to logging is unc lear : no
apparent impact in southern jarrah forest ( l ists 43-44); 7
bi rds recorded in karri regrowth ( l ists 64-7 I ) ;  3 b i rds
recorded in mature karri forest but none in  regrowth ( l ists
1 25- 1 26); not recorded in northern jarrah forest 6 months
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after logging ( l ists 1 27-1 28) . The only estimates avai lable 
of density are 0.03 birds/ ha in forest (l ist  1 1 ) and in low 
woodland ( l ist I 67) . In the period of active rabbit 
poisoning after 1 945, this species apparently became very 
scarce (Ashcroft, personal communication). 

Corvus coronoides AUSTRALIA RA YEN 
Austral ian ravens occur throughout the forest (in groups of 
up to 1 0  birds but usual ly s ingly or in pai rs) in j arrah, karri, 
t ingle, yarri, bul l ich , wandoo and adjoining heath and 
sedgeland. They occur at a med ian density of 0 .25 birds/ 
ha (range 0 .01- 1 .3 , N = 9) . In the primaeval forests ravens 
were probably only abundant locally (l is ts 7, I 0, 1 1 , vs 12 ,  
1 7 , 53,  64-66, 1 25 ) . This species does not appear to be 
affected by logging of jarrah forest ( l is ts 43-44, I 27-1 28) 
or clearfelling of karri forest ( l ists 64-7 1 ,  1 25-1 26), 
though it bas benefited from clearing of forest for farming 
(Christensen et al. 1 985). Ravens are also recorded as 
colonizing recently burned forest ( l ist 1 2 1  ) . This species 
has benefited from roading, as it  feeds on road-kil led 
carrion such as kangaroos,  birds and insects . This 
expansion should have led to greater nest predat ion of 
smal l  birds. 

Stagonopleura oculata RED-EARED FIRETAIL 
Red-eared firetails are recorded in jarrah, karri,  tingle, 
yarri , and bul l ich forests wherever dense thickets occur 
(along streams, on monadnocks) . In the northern forests 
this species is  largely restricted to riparian habitat 
(e .g . l ists 1 7, 1 8, 22, 24, 28, 1 59,  1 64, 1 90), breeding north
to Glen Forrest ( WA BN 25, p. 9) and occurring east to 
Reservoir (Serventy 1 948 ; Russel l and Lis le 1 955), Lesley, 
Canning and Boonering forest blocks ( WABN 52, p. 2;  
Buller 1 954) and Mt Saddleback (l ist 1 1 9) . There is also a 
record north to John Forrest National Park ( WABN 65, 
p. 2) , which is presumably of vagrants as this species was
not recorded in a comprehensive survey of the park (l ists
1 69- 176). This species undergoes marked seasonal
movements, w i th post-breeding dispersal  of immature birds
and some post-breeding movements of adult birds
(Bamford 1989).

In the southern forests Red-eared firetails are s imilarly 
restr icted to dense vegetat ion (e .g. l ists 44, I 83), though
there is evidence of local dispersal in summer and autumn 
into karri forest ( l ists 64, 66, 67, 69). 

I t  is unlikely that logging or dieback disease would 
pennanently impact on the habitat of this species. After 
clearfell ing, firetai ls return to regrowth within I year but 
do not become as common as in unlogged karri forest until 
3 years after clearfel l ing (l ists 125- 1 26). Similarly, the 
potential for conflict between the conservation of this 
species and bauxi te mining appears low (Nichols et al. 
1 982). Provided that streamside vegetation is not burned 
out completely, fire should not be a problem for this 
species. In mature karri forest, firetails were most common 
shortly after fire ( l ist 64) . As noted by Christensen et al. 
( 1 98 1 ,  1 985), fireta i l s  w i l l  nest in pine plantations if their 
habitat needs are met. This species frequently nests up to 

1 5  m above ground level (Immelmann 1 960) . As well as 
eating grass and sedge Lepidosperma angustatum and 
L. tetraquetrum seeds,  firetails eat seed of sheoak (Tarr
I 948 ;  Worsley Alumina 1 98 5) .

Dicaeum hirundinaceum MISTLETOEBIRD 
Mistletoebirds were probably restricted in the primaeval 
forest to the extreme northern and eastern sectors of the 
northern forest , wherever mistletoe Amyema miquelii, 
A .  miraculosa and A .  preissii is present (usual ly on wandoo 
and flooded gum, occasional ly marri and acacia) . This 
species does not feed on the fruit of Nuytsia floribunda , 
which unl ike other mistletoe species has a dry and inedible 
pericarp (Marchant, personal commun ication) . Recent 
records in the forest include Kalamunda National Park 
( WABN 37, p. 5) , Avon Valley National Park (46, p. I 1 ) 
and Murray River near Nanga Bridge (76, p. 1 8). It has 
also been seen near B ickley Brook Reservoir, just to the 
west of Victoria forest block (83, p . 20) and at Piesse· 
Brook (84, p. 22) .  This species has been recorded at /Il l  
times of the year and does not appear to be a migrant .  
Storr ( 1 99 1 )  did not l is t  thjs species for the forest , except 
i n  towns where exot ic vegetation is avai lable (e.g. Solanwn 
nigrum - Griffiths 1 977). Whittel l ( 1 933a) noted that th is 
species was predated by cats. 

Hirundo neoxena WELCOME SWALLOW 
Welcome swallows in the primaeval forest probably 
occurred only along the major river val leys, around 
wetlands, and in heathlands and monadnoeks with caves 
near water. This species has benefited considerably from 
European settlement, as it occurs on farmland, in towns, 
and near dams within the forest. It is now most unusual to 
find this species nest ing in natural s ituations (Brown and 
Brown 1 976- 1 99 1 ) . 

Hirundo nigricans TREE MARTIN 
The Tree martin is the common swal low of the forest, 
being recorded in jarrah, yarri, bul l ich, wandoo, karri 
( including regrowth after clearfelling), tingle, and
associated heath and wetland. It  usually feeds by hawking 
above the forest canopy, but can be mistnetted (Wardel l
Johnson 1 985) . This species is migratory, arriving in 
September and departing in March. It usual ly occurs in 
flocks up to about 20 ( occasionally 70) in s ize, and tends to 
favour the vicini ty of water. It nests in hol low spouts in 
tal l trees, and if necessary several pairs wi l l  nest in the 
same tree. The species has a median densi ty of 1 .3 birds/ 
ha (range 0. 1 - 1 8.4, N = 1 1 ) . 

Tree martins have benefited from partial clearing of 
forests to create farmland and towns, and in the latter make 
i:;xtensive use of power l ines for perching. However, 
nesti ng rarely takes place in buildings (list 8). This species 
is very common immediately after karri forest is  clearfelled 
( l ists 68, 1 25- 1 26) . After about 6 years it is more common
in mature karri forest (l is ts 69, 1 2 5- 1 26) . Tree martins
have been recorded as less abundant in dieback jarrah
forest relat ive to healthy forest ( l i sts 57-60, 1 23- 1 24) .
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Acrocephalus stentoreus 

CLAMOROUS REED WA RBLER 
Clamorous recd warblers occur only in ta l l  rushes 
bordering sizeable bodies o f  water. Such habitats are 
scarce in the northern forests ,  with the on ly records from 
near Wooroloo ( l ist 2 1 ) and the Col l ie R i ver ( l ist 22) . I n  
t h e  southern forest i t  occurs i n  many o f  the lakes between 
Darkan and Rocky G u l ly, as wel l  as lakes on the south 
coast , from G i ng i l up S wamp cast to Grasmcrc Lake.  
Breed ing has a l so been reported at Wi lgarup and on form 
dams near Diamond forest block (Brown and  B rown 
1 976- 1 99 1 ) . This species is a m igrant .  

Megalurus gramineus L ITTLE GRASS B I RD 
Lillie grassbirds arc restr i cted to rushes growing around the 
peri meter of freshwater lakes, mai n ly  along the eastern 
edge of the southern forest between Darkan and Albany, 
and the southern edge o f  the forest between Augusta and 
A lbany. This species is  also recorded from W i l garnp, dams 
(breed ing) on farmland near Di amond forest block ( Brown 
and B rown 1 976- 1 99 1 ) , and scdgcland i n  Jane forest b lock 
( l ist 200) . Brown and Brown ( 1 990- 1 99 1 ) noted that  43
birds of this species had been banded by them, in marked
co11trast to I 203 b i rds of the preced ing  species. The on ly
mention of its occurrence in t he northern forests is  in l is t
28 , wh ich stated that the spec ies i s  rare and occurs in 
densely vegetated swamps and r iverside forest in the 
Dwcl l i ngup d i strict, in part icu l a r  Dav is B rook 
( K i mber1 2

, persona l  communicat ion ) . A l though this 
spec ies was not l i s ted by A non. ( 1 900), i t  was recorded by 
G i lbert ( M S) . 

Zoslerops lateralis G REY- B R EA STED W H ITE-EY E 
Grey-breasted white-eyes arc genera l l y distributed 
throughout the forest, i ncluding j arrah, karri ,  t i ngle, yarri , 
bu l l ich,  wandoo and associated heath and scdgeland . They 
occur in groups of up lo c. 70 birds (median densi ty = 0 . 5  
birds/ ha, range = 0. 1 5- 1 . 1 7, = 1 1  ) , and tend to feed i n
t h e  s h rub layer .  Consequent ly in the northern j arrah forest 
they may be more abundant in r i parian th ickets than 
e l sewhere ( l ists 2 1 ,  28, 48-49). 

Wh i te-eyes appear to be part ia l  m igrants - they were 
not recorded in w inter or summer i n  the wetter jarrah 
forests near Co l l ie ( l ists 1 04- 1 07) or in sum mer in the 
dr ier forests a t  Mt Saddlcbaek ( l i s ts 1 1 0--- 1 20) . I n  
unlogged karri forests they arc least abundant in w i n ter and 
spri ng ( l i sts 64-67). Perhaps these observat i ons i nd icate 
movement west towards the coast or on to nca1·by farms 
(l ist 6 I ) in wi nter, west i nto the wetter jarrah forests in 
spri ng, and south i nto the southern forests in summer.  
Some of these movements appear to be long term (Brown 
and Brown I 976- 1 99 1  ) . 

Th i s  species commonly occurs i n  towns, orchards,  
potato crops and farm gardens with in the forest, where i t  
feeds on i nsects, nectar and soft fru i ts (Sargent I 928; 
Loar i ng  1 952; Mees 1 969; Matthiesscn I 973; Gri ffiths 
I 977 ;  Rooke I 984 ), and d isperses blackberry (Sargent 
1 928; Gannon 1 936) . It appears to benefit from the 
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abundant regrowth developing soon after logging in j arrah 
forest ( l ists 43-44, 1 79- 1 8  I ) and after clearfel l ing of karri 
forest ( l ists 68-7 1 ) . A lthough Grey-breasted white-eyes 
have been recorded in large n umbers in j arrah forest 
affected by dieback disease ( l i st 60), they arc more 
abundant in heal thy jarrah forest ( l is ts 1 23- 1 24) . Th i s  
spec ies appears l o  b e  a n  i mportant predator o f  l a rvae of 
jarrah lcafm i ncr ( Mazanec 1 988) . 

Waterbirds 

Oxyura australis BLUE-BI LLED DUCK 
B l ue-bi l led ducks arc most o ften recorded i n  sui table 
habitat (wet lands) towards the eastern marg i n  of t he  forest 
between Darka n and A lbany.  In these lakes th i s  species 
occurs in numbers up to 3 70.  Breed ing has been reported 
from Towcrr i n i ng Lake ( l is t  1 34) . This spec i es has also 
been recorded near Bridgetown ( in 1 93 3), breeding  on a 
smal l lake .  

Biziura lobata MUSK DUCK 
M usk ducks arc recorded (usua l ly  in pairs) throughout the 
forest south of about Dwcl l i ngup in su itable habitat  
(swamps, lakes, r i ver pools) . However, th is species is most 
abundant (u p  to 1 60 birds) and breeds on the large lakes 
near the eastern marg in  of the forest between Darkan and 
A l bany. These d ucks a lso u t i l i ze farm dams, reservoirs and 
estuaries and wi l l  n est on farm dams (Brown and Brown 
1 976- 1 99 I ) . They have been recorded occas iona l l y on 
Logue Brook and  Samson B rook dams ( Dames and Moore 
1 978) . 

Cygnus atratus B LACK S WAN 
B l ack swans occur on extensi ve open st retches of water 
throughou l  the forest, with the l a rgest numbers (and 
breed ing) on wetlands in the eastern sector, e .g . Lake Mu ir  
complex, Dead mans Swamp, Kwornicup Lake ,  and 
Moodiarrup Swamps.  There is a lso a record of breeding at 
W ilgarup Lake north of Manj imu p ( Brown and Brown 
1 976- 1 99 1 ) . Th is spec ies is  a lso ab le  to use reservo i rs 
(e .g. Logue Brook and Samson Brook dams, Dames and 
Moore 1 978), farm dams, seasonal swam ps on pasture, and 
estuaries. cst i ng has been reported on a farm dam 
( Brown and Brown 1976- 1 99 I ) . 

Tadorna tadornoides 

AUSTRA LIAN S 1-I E LDUCK (MOU TA I DUCK) 
Austral ian shc lducks ( Mou nta i n  ducks) occur throughout 
the forest in su itable hab i tats ( lakes, r ivers, swamps, 
scdgclands), usua l ly as pairs on sma l l  watcrbod ics but 
rangi ng up to 1 2  000 birds on large lakes ( l is t  1 3 3) . Most 
breed ing takes place on wet l ands i n  the eastern sector of 
the forest .  The provis ion of dams fo l low i ng the open ing 
up of the forest for farms and min i ng has provided 
opportunit ies for th is  species,  e .g . i t  has been recorded on 
lakes near Ham i lton forest block and reported breeding at 
Mt Sadd leback ( Worsley Alumina 1 985). 
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Anas gracilis GREY TEAL 
Grey teal occur throughout the forest wherever suitable 
habitat (rivers, wetlands) occur, usua l ly  in sma l l  groups of 
up to 5 birds. On larger waterbodies near the eastern 
margin of the forest, hundreds or even thousands of 
breedjng pairs of this species may be present . This species 
is also recorded on coastal lakes, reservoirs and farm dams, 
e .g .  single birds noted on lakes near Hamilton forest block
(Worsley Alumina 1 985).

Anas castanea CHESTNUT TEAL 
Chestnut teal occur in the eastern sector of the forest in 
suitable habitat, mainly brackish waters. Breed i ng has 
been recorded at Towerrining Lake (l is t  1 34) .  Th is b i rd is 
scarce in the forest and is recorded singly or in groups of 
up to 8 birds. 

Anas superciliosa PACIFIC BLACK DUCK 
Pac ific  black ducks are the commonest species of duck in 
the forest, occurring in pairs on rivers and swamps and in 
hundreds on large waterbodies in the eastern sector 
(Grasmcre Lake, Lake Muir complex, Kwomicup Lake) .  
This species has been favoured by clearing and the 
provision of farm dams, reservoirs and watering points, 
and wil l  nest on farm dams (Brown and Brown 
1 976- 1 99 1  ) .  It was recorded as common on Logue B rook 
and Samson Brook dams (Dames and Moore 1 978).  

Anas rhynchotis AUSTRALASIAN SHOVELER 
Australas ian shovelers occur in suitable habitat (wetlands) 
in the eastern sector of the forest between Boddington and 
Albany. Generally this species occurs s ingly, but on large 
waterbodies numbers can range up to 69. Breeding bas 
been reported at Deadmans Swamp (! ist 1 3 6) and 
Mood iarrup Swamps ( l ist 1 4 1 ) .  

Aythya austra/is HARDHEAD 
Hardheads occur in large numbers (up to 500) in sui table 
habitat (wetlands) in the eastern sector of the forest 
between Darkan and Albany. Tbe only other records in 
forest are at Harvey Dam (7 birds, ! is t  24) and a swamp 
near Bridgetown (l is t  1 7) .  This species has also nested on 
a farm dam near Diamond forest block (Brown and Brown 
1 976- 1 99 1 ) . 

Tachybaptus novaehollandiae AUSTRALASIAN GREBE 
Australasian grebes occur (usual ly in pairs) throughout the 
forest wherever sui table habitat (open water) occurs. This 
species has also benefited from sett lement as it uses dams 
(earth tanks) on farmland (l ists 2 1 ,  40, 63, 86-1 03, 1 08) 
and tolerates brackish water. It  will breed on farm dams 
(Brown and Brown 1976- 1 99 1 ) . It also makes occasional 
use of reservoirs e .g .  Logue Brook and Samson Brook 
dams (Dames and Moore 1 978) .  

Poliocephalus poliocephalus HOARY-HEADED GREBE 
Hoary-headed grebes appear to be most common on lakes 
in the eastern sector of the forest ,  including a breeding 
report at Boscabel (WA Bird Report 1 982, p .  9). 
Elsewhere in the forest they are local in distribut ion, as at 

Wi lgarup ( l ist I 7,  smal l  lake; see also WABN 82, p.  1 6), 
Hamilton forest block (l is t  108  lakes, dam), Shannon area 
(l ist 8 1 ) ,  and Molloy Is land ( WA  Bird Report 1 982, p. 9). 
This species wi l l  nest on farm dams (Brown and Brown 
1 976- 199 1 ) .  

Anhinga melanogaster DARTER 
Darters occur in small  numbers (often s ingly or up to 
3 birds) in suitable habitat ( lakes, swamps, r ivers) in the 
forest mainly south of about Dwel l ingup. It is only on the 
large lakes in the eastern sector that up to 20 birds may be 
recorded. Nesting has been noted on the Blackwood River 
east of Bridgetown (WABN64, p. 1 0) ,  Kent River south of 
Thames forest block (WABN 64, p .  3), and Wilgarup Lake 
(WABN 82, p .  1 7) .  This species was l isted without 
comment (no local i ty or aboriginal name) by Gi lbert (MS), 
was observed only once in lower south-west WA by Carter 
(l ist 1 1 ), and was regarded as rare by Whitte! ! ( l ist I 7) .  

Phalacrocorax carbo GREAT CORMORANT 
G reat cormorants are recorded in suitable habitat ( lakes, 
swamps, rivers, dams - e.g. common at Logue Brook and 
Samson Brook dams, Dames and Moore 1 978) in the forest 
mainly south of about Dwel l ingup . They atta in their 
greatest abundance in several lakes south of Darkan at the 
eastern margin of the forest. 

Phalacrocorax sulcirostris 
LITTLE BLACK CORMORANT 

Little black cormorants occur in suitable habitat ( lakes,  
swamps, rivers) throughout the forest. This species is most 
abundant on lakes in the eastern sector of the forest, 
although it  can occur abundantly elsewhere (Mol loy Is land, 
WA Bird Report 1 982, p .  1 0) .  It  was also recorded as 
common at Logue Brook and Samson Brook dams (Dames 
and Moore 1 978) .  This species was fi rst l is ted as 
occurring in south-west WA by Gould ( 1 865),  though not 
on the basis of any observat ion by Gi lbert (MS). 

Phalacrocorax melanoleucos 
LITTLE PIED CORMORANT 

Litt le pied cormorants are the most frequently recorded 
species of cormorant in the forest, occurri ng wherever 
sui table habitat ( lakes, swamps, rivers etc) is present. They 
were noted as common at Logue Brook and Samson Brook 
dams (Dames and Moore 1978) .  Normal!y this species 
occurs s ingly, and only in large lakes in the eastern sector 
of the forest does it occur abundantly. Nesting has been 
reported at Wilgarup Lake (Brown and Brown 
1 976-199 1 ) . 

Ardea novaehollandiae WH ITE-FACED HERON 
White- faced herons occur throughout forest wherever 
suitable habitat  (shallow standing water) is  found. They 
mostly are recorded singly, but large numbers (up to I 20) 
occur in some of the extensive lakes in the eastern sector of 
the forest. This species has benefited from the creation of 
su i table habitat by sett lement: farm dams, !ow ly ing 
pastu res, roadside di tches, and reservoirs - e.g. common at 
Logue Brook and Samson Brook dams (Dames ·and Moore 
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J 978).  The only available est imate of (foraging) density is 
0 . 1 3  birds/ ha ( l ist 1 68) .  Breeding has been reported at
Wi lgarup Lake (Brown and Brown 1 976- 1 99 1  ).

Nycticora.x caledonicus RUFO U S  IGHT H ERON 
Rufous night herons arc rare ly noted in the forest, with 
most records coming from the southern forests ( l ists 1 7, 
72,  75, 79; W i l garup Lake, Brown and B rown 1 976- 1 99 1  ) .  
The on ly other records are from Avon Val ley at ional  Park 
( WA BN 46, p.  1 1  ) ,  Towerrin i ng Lake Nature Reserve ( l ist 
1 34) , and Karnkamia Sanctuary ( l is t  259) . A l l  records arc 
of s ingle b i rds.  These meagre records appear to contradict 
the remark by Carter ( l is t  1 1 ) that t h is species occurs along 
al l r ivers in the south-west. Whit tc l l ( ! 933a) noted that his 
record was of an immatu re; t h is may indicate loca l  
breed ing, though Storr ( 1 99 1 )  d rew attention to  a record of 
an im matu re bird moving I 000 km i n  25 days. Later, 
Whitte l l  impl ied that th i s  spec ies is a resident, but he did 
not persona l ly know o f  i ts breed ing in the region around 
Bridgetown (Wh i t tc l l  1 93 8b). 

lxob1ycl1us 111inut11s L ITTLE BITTER 
Lil l le b i tterns occur in su i table hab i ta t  on ly in the southern 
forests, but seem to be very loca l ized, e .g .  swamp near 
Wi lgarup ( l is t  1 7) ;  west of Northcl i ffe ( WABN 86, p . 3 ) .  
Most records (some breed ing) come from lakes near Lake 
M u i r  and  wet lands a l ong the south coast between Lake 
G ingi lup and G rasmcre Lake. This species was m i ssed by 
a l l  of !he early observers and appears lo have been fi rst 
co l lcctcd in south-west WA in the late I 890s (Anon .  1 900) .  

lxoh1yd111.1·.flm 1itolfi.1· BLACK B ITTER 
B l ack b i tterns occur i n  su i table habi tat (r ipar ian thickets) 
apparent ly  on ly in parts o f lhc fores t :  M urray R iver (al 

anga, WA BN 22 ,  p. 9;  38, p .  7; a lso l is t  30);  B lack�ood 
River (at B r idgetown, l i st 1 7 ; cast of Br idgetown WA BN 

22, p .  9;  Mayanup, WABN 34, p .  7;  Sue 's Bridge, WABN 

34, p . 7) ; Don nel ly R iver (One Tree Bridge, WABN 60, 
p. I ) ; Tone River ( l i s t  75); Frankland River ( l ist 80);
Warren River ( WA BN 19, p. 3); near Northc l i ffc ( WA BN 60,
p. 5); and K i ng River ( l ist 8) .  The com prehensive survey
by Jacnsch et al. ( I 988) in the per iod 1 98 1  to 1 985 fai led
to locate th is species .

Be ing secret ive and nocturna l ,  however, th is species is 
l i kely to occur s i ngly or as pai rs more widely i n  forest than
indicated in the above reports. Black bi tterns roost by day
in trees overhanging water and  arc not easy to detec t .
Whether  th i s  spec ies was orig i na l ly  rare cannot now be
ascertained, as ear ly chronic lers provided contrad ictory
op i n ions (Shortridge though t that B lack bi tterns were ' not
uncommon ' ,  Carter noted that they were ' not common' ,
Wh i t tc l l  wrote that they probab ly were not rea l ly rare, and
Whit lock stated that he had met with them spari ngly) .

Botaurus poiciloptilus A USTRALASIAN BITTERN 
Austra lasian bit terns occur i n  suitable habitat (swamps) in 
the southern forests, most ly in the sunklands ( l is ts 25-26) 
and Lake Muir wetlands, as wel l  as swamps on the south 
coast (between Yeagerup and Al bany) .  Johnstone and 
Storr ( 1 998) mention a nesti ng record from arr ikup. 
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These bi tterns are recorded singly or in groups of up to 5 
birds. 

Rallus pectoralis LEWI 'S RAIL 
Lewin 's rai l has seldom been observed in the forest . I t was 
fi rst col lected by G i l bert in the 1 840s (one male, loca l i ty 
u nknown , presumab ly  near Perth as G i l bert ( M S) provides
the name used by aborigi nes at Perth) . Moore ( 1 884) a l so
provided a very s im i lar aboriginal name from the Perth
a rea. The next col l ections or observat ions were by Masters
in March 1 866 near A l bany (one male) ,  Webb in 1 874 near
Albany (two birds, sex u nknown), Shortr idge in 1 907 near
Margaret R iver, presumably El lenbrook and/or Burnside
(one male, one fema le), and Whi t tc l l  i n  December 1 93 1
and September 1 932 i n  a swamp 24 km south-west of
B r idgetown . Th i s  spec ies is now bel i eved to be ext i nct in
WA.

Shortridge also co l lected around A lbany but did not 
reco rd i t  there. I-le be l ieved the species to be 'fa i r ly 
plent i fu l '  but ' shy and eas i ly  over looked ' .  I t  docs seem, 
however, t hat the species was a lways patch i ly  dis t r ibuted, 
as Preiss, Campbel l ,  Tun ney, Ha l l ,  M i l l igan, Jackson, 
Wh i l lock and Carter fai led to observe i t  in the per iod 1 838 
lo 19 I 9 .  More recent ly ,  Ch r is tensen et al. ( 1 985a) and 
Jacnsch et al. ( 1 988) did not locate the species. 

In 1 997 G . Lodge in formed me that W h i t te l l ' s  swamp 
24 km south-west of Bridgetown actua l ly  l ies more south,  
at W i lgarup. Th is area is c lose to the watershed o f  the 
Wi lgarup and Donne l ly r ivers and represents an extensive 
ser ies of peat swam ps .  A lthough Wh i t te l l ' s observat ions 
were made on farmland current ly owned by E. Ph i l l ips 
( WA BN 8 1 , p .  1 9) , extens i ve swamps on adjacen t  W i lgarup 
Natu re Reserve and A l co forest b l ock should also have 
harbou red Lew i n  's ra i l . 

The taxonomic status of Lewi n ' s  rai l  in WA is not 
clear .  Mathews ( 1 9 1  I ,  pp . 1 89- I 90) assigned i t  the rank of 
endem ic subspec ies (clelandi) on the basis of larger s ize.  
Some modern author i t ies accept this (Harrison 1 975 ; S torr 
1 99; Johnstone, personal com municat ion),  some do not 
(Keast 1 96 1 ;  Condon 1 975 ;  Rip ley 1 977), and others 
ex press uncertai nty (Greenway 1 973 ,  p. 303) .  

Porzana pusilla BAl LLO ' S  CRAKE 
Ba i l Ion 's crake has on ly been recorded four t i mes i n  the 
forest: Bridgetown, presumably W ilgarup Lake ( l ist 1 7, 
WABN 82, p . 1 6) ;  Grasmcrc Lake ( l is t  1 32) ;  Mood i arrup 
Swamps ( l i s t  1 4 1 ) ; and nesting near D iamond forest block 
(Brow n and Brown 1 976- 1 99 ] ) . Presumably it occurs 
more widely i n  su i table hab i tat (swamps and lake edges) .  
This species was overlooked by a l l  of the early observers 
and was fi rst l is ted for south-west WA by Anon . ( 1 900). 

Porzana jluminea AUST RALIAN SPOTTED CRAKE 
Australian spotted crakes have been recorded from only 
two local i t ies in the forest : Grasmcre Lake ( l ist 1 32) and 
Wi lgarup swamp ( WABN 33, p .  9) . Presumably this 
species occurs more widely in sui table habitat (swamps 
and lake edges). It  was first collected in south-west WA by 
Masters in 1 868, a fact overlooked by Ramsay ( 1 888), 
Anon. ( 1 900, 1 902) and A lexander ( 1 9 1 5 ) .  
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Porzana tabuensis SPOTLESS CRAKE 
Spotless crakes are the most widely distributed species of 
crake in suitable habitat (swamps and riparian thickets) in 
the forest ,  having been recorded near Jarrahdale and 
Dwell ingup, the sunklands, Wilgarup Lake south of 
Bridgetown (see also WABN 82 , p. 1 6) ,  between Pemberton 
and Northcliffe, in the vicinity of the Lake Muir wetland 
complex, and around Albany. Whittel l  ( 1 93 8b) stated that 
this species was ' undoubtedly the commonest Crake of the 
district ' .  Near Wilson I nlet, this species was in the 
breeding season most frequently recorded on flooded 
ground rather than around the edge of large permanent 
swamps (Whitlock 1 9 1 4) .  Th is species probably occurs 
more widely but is eas i ly overlooked. Christensen et al. 
( 1 985a) described how it was on ly detected after it entered 
traps set for small mammals. Predation of Spotless crakes 
by cats was recorded by Whitlock ( 1 9 14 )  and Wh ittell 
( 1 93 3a). 

Po1phyrio porphyrio PURPLE SW AMPHEN 
Purple swamphens occur (singly or up to 24 birds} 
throughout forest wherever suitable habitat (swamps, lakes, 
streams) is present. However, this species appears to be 

very localized in the northern forests ( l is ts 2 1 ,  40, 62, I 08) .  
l n  the southern forests swamphens occur on pastures close
to uncleared streams or swamps and w i l l  nest on farm
dams (Brown and Brown 1 980) .

Gallinula venira/is BLACK-TAILED NATI VE-HEN 
B lack-tai led nat ive-hens are irregular visi tors to su i table 
habitat (swamps, lakes, streams) in the extreme eastern 
sector of the forest between Wooroloo and Albany. Mostly 
they are recorded singly or in pairs (l is ts 9, 2 1 ,  1 32, 1 42). 
The largest populations (c. 50 birds) have been recorded at 
Towerrining Lake and Moodiarrup swamps. This species 
is unknown from the Lake Muir wetlands complex. There 
is one record of a vagrant at Nomalup (Serventy 1 952) 

Fulica atra EURASIAN COOT 
Al though Eurasian coots occur in forest wherever su i table 
habitat (open waterbodies) is present ,  they are most 
abundant (and breed) in the wetlands on the eastern fringe 
of the forest between Darkan and Albany. This species 
also uti l izes dams on farmland and reservoirs, and wi l l  nest 
on farrn dams (B rown and Brown 1 980). Carter ( l ist 1 ! )  
regarded the Eurasian coot as both uncommon and local in 
di stribution early this century. Indeed , none of the other 
l ists in Table I mention this species. 

Himantopus himantopus BLACK-WI GED STI LT 
B lack-winged sti l ts occur in suitable habitat (wet lands) at 
the eastern margin of the forest, between Darkan, Lake 
Muir and Albany. Breeding has been recorded only at 
Deadmans Swamp (l ist 1 36). These sti lts occur in numbers 
up to 1 00. 

Charadrius ruficapi/lus RED-CAPPED PLOVER
Red-capped plovers mostly occur on flats in and around 
estuaries to the south of the forest. However, they occur in 
large numbers (up to 500 birds) on edges of swamps and 

lakes at the eastern margin of the forest between Darkan 
and Albany. 

Charadrius melanops BLACK-FRONTED DOTTEREL 
Black-fronted dotterels occur in suitable habitat (river 
pools, swamp and lake margins) i n  the forest south to 
Coll ie-Mandalup (east of Bridgetown, WA BN, 66, p .  9) 
Lake Muir- Grasmere Lake. They are usual ly present in 
pairs ,  though they may occur i n  groups up to c. 40 bi rds. 
Th is species also utilizes the edges of farm dams and 
reservoirs (e.g. near Hamilton forest block, Worsley 
Alumina 1 985), and wil l  nest on farm dams (Brown and 
B rown 1 976-1 99 1 ) . 

Erythrogonys cine/us RED-KNEED DOTTEREL 
Red-kneed dotterels appear to occur only in the forest at 
the extreme eastern edge near Darkan. There they have 
been recorded in three wet l ands, breeding in two of them . 

Species not considered to have been present in 

the primaeval forest 

The fol low i ng commentary is intended to substantiate 
in formation presented i n  Table 4. 

Land birds 

Pandion haliaetus OS PREY 
Ospreys wou ld not normally be regarded as a forest species 
as they feed on fish caught in coastal waters. Nevertheless 
there are several records of breeding in karri forest near 
Walpole and Torbay ( l ist 8 1 ;  WABN 30, p. 3) .  

£/anus caeruleus BLACK-SHOULDERED KITE 
B lack-shouldered kites were first reported from the forest 
in 1 943, when single birds were noted at King River, 
Kojonup, and Boyup Brook (Wh i ttell 1 944), and 
subsequent ly at Mt Barker and Nomalup (Serventy 1 952), 
and in Col l ie townsite ( l i s t  22) .  Si nce then this species has 
been reported as rarely present in the Dwe!l ingup district in 
clearings and forest edges ( l i st 29) and extending into the 
forest as clear ing for farmland proceeded (l is t  38) .  A 
single bird was reported in jarrab forest near Mt 
Saddleback (list 6 1 )  and several birds were noted near 
Walpole (in coastal habitats) and Manj i mup (in farmland, 
l ist 84) . This species has been commonly recorded on 
farmland near Diamond forest block (Brown and Brown 
1 976-1 991  ) .  The most recent report is from partially 
cleared land near Torbay Inlet ( WABN 30, p. 3). In the 
primaeval forest there would not have been sufficient areas 
of open country to support a popu la ti on of this species .  
The first record of breeding within the forest area was on a 
farm near Bridgetown in November 1 943 (Whittel l 1 944). 

Hamirostra isura SQUARE-TAILED KITE 
Square-tai led kites have been recorded in 22 forest (jarrah, 
karri ,  yarri ,  wandoo) local i t ies, most ly between October 
and February, almost all in the period 1 980- 1 997, and 
near ly always as s ingle birds. Regular breeding has not 
been proved, al though one pa ir colonized and bred at 
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B ickley in 1 928- 1 930 (Serventy 1 948) .  However, this 
species was never recorded ( over a 1 6-year period) on 
farmland near Diamond forest b lock (Brown and Brown 
1 976- 1 99 1  ) . I t  is a specia l ized predator of the eggs and 
nestl ings of b i rds in passcr ine-r ich wood land and adj acent 
heath land (Debus and Czcchura 1 989; O lsen 1 995) . 

Many records for the period 1 983- 1 997 have been 
publ ished in WA Bird Notes from the Swan Coastal Pla in ,  
Darl i n g  Scarp, south-west coasts and western wheatbelt , 

including nest ing records in woodland near Frank land and 
Kojonup and in  the St irl i ng  Range. Consequent l y ,  th i s  
species i s  not  cons idered to have been a member  of the  
breed i ng  avi fauna of the pr imal  forest. I t  shou ld be noted 
that three va l l eys d i ssect ing the Darl ing carp each 
supported one pair of Square-tai led ki tes (Jacnsch 1 987). 
In one va l ley (5- 1 0 km long x I km wide) three pa i rs were 
present (Jaensch quoted in Debus and Czechura 1 989) .  
Breed ing, however, was not reported .  

1-/amirosrra 111elanostemo11 

BLACK-BREASTED B UZZA RD 
The on ly record of B lack-breasted buzzards, i n  the Pcru p 
area ( l is t 3 1  }, i s  undoubted ly  a n  error for H. isura (q. v). 

Milvus migrans B LACK KITE 
The only record of the B lack k i te i n  the  forest i s  of one pair 
at Glen Mervyn dam [Sherwood forest block] i n  M arch 
1 983 ( WA BN 26, p. 1 0) .  one was noted dur ing the 
irrupt ion of 1 95 2  (Scrventy 1 952). 

A quila 11101p/111oide.1· LITTLE EAGLE 
L i l l i e  eag l es were fi rst reported wi th in  Lhc forest i n  1 936, 
at P icker i ng I3rook (S ervcnty 1 948)  and t hen i n  the early 
1 950s ( l ist 20), feed ing  on the rabbi t .  They arc usua l ly  
recorded s i ngly ,  i n  jarrah ,  wandoo and karri , and do not  
seem to be  i n nucnccd by logg i ng or burn ing ( l ists 66-67, 
7 1 ,  1 25- 1 26) .  Their median densi ty i s  0 .03 birds/ ha 
(range 0 .0 1 -0 .05 ,  N = 3). De l l  ( 1 97 1 )  noted tha t  this 
species was the most frequent ly recorded large raptor i n  
j a rrah forest between Mundaring Weir and t h e  Darl i ng  
Scarp, where i t  i present th roughout the  year and breed i ng 
(at least i n  1 963) .  John tone ( 1 996), however, noted this 
species on ly twice at Bungcndore Park. Brown and Brown 
( 1 976- 1 99 1 )  recorded i t  commonly on farm land near 
Diamond forest block. Lit t le eagles have been recorded i n  
d ieback affected j arrah forest ( l ist 1 24). 

Haliaeetus leucogasler W H ITE-BELLI ED S EA-EAGLE 
Wh ite-bel l i ed sea-eagles arc not normal ly  regarded as 
forest b i rds as they feed mainly i n  coasta l  waters. 
However, this spec ies ha · been recorded as n est ing in 
forest ( l ists 6, 1 1 ) near Denmark. 

Circus assimilis S POTTED HARR IER 
Spotted harr iers arc vagrants i n  t he forest, w ith on ly three 
records ( l ists 2 ,  73 ,  and at Bridgetown [Servcnty 1 952)) . 
Records publ ished by B lakers el al. ( l 984) and Saunders 
and Ingram ( 1 995) requ ire substantiat ion .  
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Falco cenchroides AUSTRALIAN KESTREL 
Austra l ian kestre ls  are unl i kely to have occurred in the 
primaeval forest. Evidence for this conclusion is 
( I )  G i lbert in the 1 840s noted that it was confi ned to the 
i nterior (sandp l a i n s) and was not known to settlers even as 
far west as at York and Toodyay; (2) ear ly l is ts ( 1 - 1 7) 
usua l ly do not ment ion the species as occu rring i n  forest at 
a l l ;  (3) l ists s ince 1 95 1  ment ion the occurrence of the 
pccics in c l ear ings or forest edges ( l ists 29, 73-85, 1 79) .  

Th is species is nearly always recorded s i ngly .  I t  is  
part i cu lar ly common on the coasta l heaths south o f  the 
forest . 

Falco lo11gipen11is AUSTRALIAN H OBBY 
The Austra l ian hobby vis i ts the forest from the semi-arid 
i n ter ior i n  autumn and w i n ter (Storr 1 99 1  ) .  Early this 
century, Carter noted that it was more numerous than the 
Peregr i ne falcon, being genera l l y  d i stribu ted in low 
numbers in the south-west, a l though most abundant arouno 
Lake Muir ( l i st 1 1  ) .  I n  the last few decades this species 
cont inues to be very loca l i zed in  ja rrah and karri forest and 
is usua l ly recorded singly. It has bred at least once in the 
forest ( l ist 4 1  ). Recent sight i ngs come from 20 km north 
o f  Walpo le on the south-west h i ghway (WA BN 6 1 ,  p .  3 1  ) ,
Broke I nle t  (78 , p .  22) ,  Yarra road (80, p .  2 1 ) , in jarrah
forest cast o f  Walpole (s ingle b irds in spring 1 98 5  and
1 986, l i s t  260), and Bungcndorc Park ( l i s t  27 1 - one in
May 1 990).

Otis auslralis A USTRA LIA B U STA RD 
Austral ian bustards arc un l ikely to have occurred in the 
pr ima l fores ts. S i nce Eu ro pean scl l lcmcnt th is spec i es has 

been noted as a rare vagran t :  one shot on farmland near 
Nannup in 1 938 (L .  Ta l bot , personal commun icat i on) ;  al 
Br idgetown in 1 949 (Servcnty and Whit tc l l  1 976); hearsay 
south of the forest at Scott R iver (L .  Talbot, personal 
commun icat ion) ; one near Co l l ie in 1 950s  (E.  R i ley, 
personal commun icat ion);  tw ice near orthcl i ffc in 1 980s 
(G . Gardner, persona l  communication);  and occasional ly 
on farm l and west o f  Redmond (R.  Wal ker, personal  
communicat ion) .  

Burhinus grallarius BUSH STO E-CURLEW 
Bush stone-curlew are un l i kely to have i nhabited the 
pri maeva l forests. Deforestat ion this century has favoured 
t h i s  spec i es, as it has been recorded w idely throughout the 
south-west but on l y  in part i a l l y  cleared forest near 
Margaret R iver ( l i s ts 1 1 , 1 2 ), I3ridgctown ( l ist 1 7), 
Wooroloo ( l ists 2 1 ,  39), Col l i e  ( l i s t  22),  near Jul i  mar, north 
of Bakers H i l l ,  Dwcl l i ngup, Ha rvey Weir  pine plantation, 
Newlands,  Kirup, Gr imwadc, Wi lga, Boyup Brook, 
Di nnimup, Brookhampton, Dunsborough, annup, 
Channybearnp, Northcl i ffe and K i n  Ki n . Breeding has 
been reported ( l ists 1 7, 39). Senior landho lders i nformed 
me that th is species dec l i ned after the arri val of the fox and 
d isappeared i n  the late I 940s/early 1 950s. Th is species 
was recorded in 1 99 1 on abandoned farmland at 
Wel lbucket pine plantation south of Gorrie forest block 
(L. Talbot, personal communication). 
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Columba livia DOMESTIC PIGEO 
Domestic pigeons ( introduced to WA) do not occur in 
forest stands but have been recorded in towns within the 
forest ( l ists 3 1 -33 ;  also Bridgetown, Chidlow, Col l ie ,  
Margaret River , Long 1988) or near the forest (recreation 
ground near Bungendore Park, l ist 27 1 ;  at Bedfordale 
adj acent to Churchman forest block, personal observation). 

Streptopelia senegalensis LAUGHING TURTLE-DOVE
Laughing turtle-doves, introduced into South Perth in the 
late 1 890s (Sedgwick 1 958) ,  now occur in small  numbers 
in sett led parts of the forest (gardens, farms) at B ickley 
(Serventy 1 948), G len Forrest (Sedgwick I 958) ,  Wooroloo, 
Bungendore Park (l is t  27 1 ) ,  Jarrahdale and Col l ie .  The 
forest itself is shunned (Sedgwick 1958 ) .  

Streptopelia chinensis SPOTTED TURTLE-DOVE 
Spotted turtle-doves ( introduced to WA) do not occur i n  
forest stands except a s  rare vagrants,  being usual ly 
associated wi th cleared forest (roadsides and townsites) in 
or near Gidgegannup, Mundaring, John Forrest National 
Park, Wooroloo, Bickley, Parkervil le, Chidlow, Hovea and 
Bedfordale (l ists 20, 2 1 ,  1 76; Serventy I 948; Sedgwick 
1958 ,  1 965 ;  Storr 1 99 1 ) . 

Ocyphaps /ophotes CRESTED PIGEON 
Crested pigeons have been reported from settled areas in 
the forest at Col l ie ( 1 950s, l ist 22),  Manj imup ( 1 982 , 
WABN 24, p. 3) and Torbay ( 1 998, Johnstone, personal 
commun icat ion) .  This species is gradual ly spreading from 
the semi-arid interior (Storr 1 99 1  ); it is unl ikely that i t  
could uti l ize forest stands as habitat. 

Geopelia cuneata DIA MOND DOVE 
Diamond doves have been reported near Wooroloo ( l ist 
2 1 )  and Kalamunda (Storr 1 99 1 )  as vagrants . 

Cacatua roseicapilla GALAH 
Although Galahs were present in the 1 920s just to the west 
of the jarrah forest at Maddington, they did not beg in  to 
colonize the north-west extremity of the forest ( largely 
cleared) until the 1 940s ( l i s t  39), penetrat ing west 
( l ists 1 69- 1 74, 1 76). According to Storr ( 1 99 1 )  th i s  
species now occurs south t o  about Lupton forest block. 
Galahs are now common in Busselton and regular, 
probably resi dent, in Nannup (Mees, personal 
communication) . They have also been reported from 
Manj imup (Christensen et al. 1 9 85) and Denmark ( WABN 
84, p. 1 7) .  

Cacatua sanguinea LITTLE CORELLA 
Litt le corellas have only been recorded in the forest at 
Collie ( one bird in the town, assumed to be an escaped 
cage b ird, l ist 22) .  This species is not a forest bird and 
original ly was not l ikely to have even occurred in the 
South West Land Divis ion (Storr 1 99 1 ) . 

Cacatua galerita SULPHUR-CRESTED COCKATOO
Sulphur-crested cockatoos occur as vagrants in the western 
sector of the jarrah forest between Darlington and 

Kalamunda (Storr 1 99 1 ) . This species was introduced to 
south-western Austral ia about 60 years ago (Long 1 988) . 

Nymphicus hollandicus COCKA TIEL 
Cockat ie ls have been recorded as vagrant at Bridgetown 
( 1  pair, Whittel l 1 935) and j ust west of Victoria forest 
b lock ( I male, WA BN 31, p. 8). This is not a forest speci es. 

Polytelis anthopeplus REGENT PARR OT 
Regent parrots were first recorded in the jarrah forest at 
Mundaring in 1 924 and at B ickley in 1 946 (Serventy 
1 948), and subsequently near Wooroloo, Coll ie and 
Dwel l ingup in orchards and partly cleared fannland, and in 
an open area in Bu ngendore Park ( l i s t  27 1 ) .  Although not 
a forest species, the Regent parrot was recorded widely 
throughout the lower south-west in the period 1 970- 1 990, 
apparently as nomadic post-breeding flocks (Mawson and 
Long 1 995). 

Platycercus elegans CRI MSON ROSELLA 
One Crimson rose l la ,  probably an escaped cage bird, was 
recorded in Bungendore Park in June 1 993 (Johnstone 
1 996). 

Neophema elegans ELEGANT PARROT 
The Elegant parrot is not a forest species. Clearing of 
j arrah forest for orchards, pasture and baux i te mining has 
al lowed this species to penetrate west and establ ish. It was 
first recorded in 1 928 at Kulikup (Foley 1 928), at Boyup 
Brook in 1 93 7 ( l ist 1 7),  at Bedfordale in 1 946 (Serventy 
1 948), and at Wooroloo and Col l i e  in the 1 950s ( l ists 
2 1 -22) .  Since then it has spread to the Bridgetown, 
Manj imup and Donnybrook Sunklands areas in the 
southern forest ( l is ts 1 7, 26, 4 1-42, 73-75 ,  83 , 1 30, 1 65, 
1 67- 1 68, 1 83 ;  WABN 72, p. 2; 76, p. 4) and the Jarrahdale, 
Dwel l ingup and Mundaring areas in the northern forest 
( l is ts 27, 46-47, 49, 1 04- 1 20, 1 5 6, 1 60, 1 73, 1 82, 272;
WABN 76, p. 1 8 ; Del l  1 964). Median density has been 
estimated as 0. 1 1 birds/ ha (N = 2) .  

Melopsittacus undulatus BUDGERIGAR 
Budgerigars have occasionally been recorded near 
Wooro loo ( l ist 2 1  ) ,  Col l ie  ( l ist 22) and Gorrie forest block 
( WABN 51, p. 1 0) .  Th is is not a forest species. 

Dacelo novaeguineae LAUGH ING KOOKABURRA 
Laugh ing kookaburras were i ntroduced from eastern 
Austra l ia  and released in large numbers from the zoo in 
South Perth in I 897 (Long 1 988), Warren River in 1 909 
( I pair ,  one of which was shot a few days after release, l ist 
1 1 ) ,  and elsewhere (Long 1 98 8) .  Supposed Noongar 
names for this species from Pinjarra and Harvey (Curr 
1 886) refer to Cracticus tibicen, the Austral ian magpie. 

Carter ( l ist J I) noted the species as present in forest 
east of Cape Naturaliste in J 922. One pair was present at 
Denmark in 1 927 ( l i s t  1 6) and the species reached 
Nomalup in 1 930 (Bellanger 1 980). It was recorded as 
very numerous at Bridgetown in the 1 930s (l is t  1 7) .  S ince 
then it has become ubiquitous in the forest, including 
j arrah, karri , tingle, yarr i ,  bul l ich, wandoo and associated 
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heath, sedgeland and low wood lands. I t  occurs singly or in 
sma l l  groups of up to about 5 birds, at  a med ian densi ty of 
0. 1 3  b i rds/ ha (0.02- 1 .0,  = 7 ) .  This species is capab le  of
moving far in a relat ively short per iod e .g .  25 k m  i n c. 20
months ( Baker ct al. 1 997 ) . Kookabu rras arc very rare ly
recorded in regrowth karri forest ( l is ts  7 1 ,  1 25- 1 26) and
appear to be absent from dicback a ffected j arrah forest
( l i sts 59-60 1 24) .

The add i t ion of the Laugh ing  kookaburrn to the forest
av i fauna shou ld have resulted in i ncreased nest preda t ion 

o f  sma l l  b i rds.

Malurus leucoptcr11s W I-I ITE- W l  GED PA I R Y- W R E N  
Whi te-w inged fairy-wrens were recorded a t  severa l  
local i t ies along t h e  Murray R iver between P lav i ns a n d  Pa rk 
forest b locks ( WABN 54, p. 6). As both Splend id  nnd Red
winged wrens were also noted, i t  seems u n l i ke ly that a 
misident i fication occurred . Th i s  spec ies  has been 
extending i ts range on the Swan Coastal P l a i n  (Storr 1 99 1  ), 
so these records of appnrcn t  vagrant b i rds may be val i d .  

Certhionyx niger BLACK HON EYEATER 
B lack honcycaters have been recorded as vagrant near 
Wooroloo ( l ist 2 1  ). Th i s  spec ies is not a forest b i rd .  

Mefiphaga \lirescen.1· S J  G I N G I-I O N EYEAT � R  
S i ngi ng honcyca tcrs arc un l i k e ly to have occurred i n  the 
primaeval forest as they pre fer wood l and, shrnb land 

(gardens) and heaths . W i t h  set t lement and part ia l  c l ear ing 
i n  the forest ( farm l and, towns ,  m i nes), th i s  spec ies now 
occurs sparse ly  lo com monly i n  such hab i ta ts ,  as at  Gorric 
forest b l oc k ( ! is l  1 82) ,  Wooro loo  ( l i s ts  I CJ-2 1 ) ,  Bungcndorc 
l 'ark (I isl 27 1 ) ,  f orrn hda l c  ( I is l  46), Chand ler ( l i s t 2 I J ) ,
south o f  Gyngoorda forest block ( B idd i scombe 1 98 5) ,
Federa l ( l ist 234),  Waroona ( l is t  239) and Sadd lcback
forest blocks ( l is ts 95, I O  I ) , Col l i e  ( l i s t 22), Br idgetown
( l ist 1 7 ) ,  and near Diamond fores! b l ock ( B rown and
Brown 1 976- 1 99 1 ) .

Th is species tends to occur s ingly (when vagrant) or i n  
sma l l  groups ( 3-4 b i rds) where res iden t .  Overa l l ,  S i ngi ng 
honcycaters have been recorded by loca l orn i tho logists and 
bi rdwn tchcrs in I per cent o f  Dar l i ng  P l a tea u surveys in 
contrast to 71  per cent o f  surveys on the adjacent Swan 

Coast a l  Pla i n  ( WA BN 34, p .  5) .  

Melithrepf11s hre \lirostris 
B ROW - H EADED 1-1 0 EY EATER 

A l though present i n  wandoo wood land a long the edge of 
the Darl ing Scarp from Helena R i ver south to Harvey 
(Storr 1 99 1 ) ,  Brown- headed honcycatcrs arc unl ikely to 
have been present in the pr i maeval forest. With cleari ng 
for sett lement th i s  species has been recorded as a vagran t  at  
Wooroloo ( l i sts 20-2 I ), Karakamia Sanctuary ( l i st 259 ) ,  
Gorr ie forest block ( l ist 1 82),  Bungcndorc Park ( l i s t  27 1 ) ,  
Mt Saddleback ( l ist 61  ) ,  and Boyup Brook and Bridgetown 
(Scrventy and Wh itte l l  l 976).  

Th is species is easi ly con fused with immatu res of 
M. chloropsis. Records from the Dwell ingup area
('common ' in l ists 27, 35-37; 1 .3 b i rds/ ha, l ist 56; 1 77,
with no l is t ing of M. chforopsis) are not accepted as val i d .

4 8  

CALMScience 

Those from l ists 27 and 35-37 have been wi thdrawn 
(Ki mber, persona l  commu nicat ion) .  

Phylidonyris albi/iw,s 
W H ITE- F RO TED 1-10 EY EATER 

White- fron ted honcycatcrs a rc vagrant  to  the e xtreme
eastern sec tor of the forest, at  Dobadcrry aturc Reserve 
( WABN 74 p. 5 ) .  There one bird was netted in wandoo 
forest .  

lvla11ori11a jla vigufa Y E LLO W-TH ROAT E D  Ml ER 
Ye l l ow-t hroated m i ners were recorded i n  l ists 12 ("on l y  
one bird w a s  seen") and 73 (Chris tensen e t  al. 1 985a  
p . 96 though no t  ment ioned 01 1  pp.  45-46) .  S torr ( 1 99 1 )
a lso l is ts  this species as present 50 and 5 5  k m  WNW o f
Brook Lon, which wou l d  l i e  j ust  wi t h i n  t h e  eastern marg i n
o f  the origi na l  forest. This spec ies is not  a forest speci es,
so all of these records shou ld  be regarded as questionable .

Epthia1111ra afb ('ji-011.1· W l- l lTE-FRO TED C l  li\T 

W hite- fronted cha t s  a rc  un l i k e ly to have  occu rred i n  the 
pri maeva l forest ,  though it i s  poss i b l e  that they bred 
occasional ly around some gra n i te outcrops ( l i s t 39) .  M ost 
records arc assoc iated w i t h  coasta l ha bitats ( l ists I l ,  1 65) ,  
fa rms ( l is ts 8 ,  1 7 , 22,  3 1 -3 3 ,  39; B idd iscombe 1 98 5 ) , lakes 
( ! i s l  1 1 ) ,  darns ( ! i sl 1 08) wood l and ( l i s ts 1 5 7,  1 67 )  or
h ca lh  ( l i s t  1 6 8 ) .  Otherwise l h is spec i e s  is vagrant  i n  forest
( l i s t  20; 1 2 6,  w here 5 b i rd s  were recorded in regrowth  3-4
yea rs a fter c l carlc l l i ng o f karr i  forest ; l is t  265) .

£pthianr rm tricolor C R I M SON 1, \-IAT 
Cri m so n  c h a t s  have been recorded once i n  t he  forest 
(7 birds, May  1 972),  on the sou thern edge of Gaka l  i ng  
forest b lock at  l h c  ex treme no l'l h-c, 1s l  edge o f  t he  wandoo 
forest ( M i l h i nch 1 983a) .  

Microecafasci11a11.1· J A CKY W I NTER 
The  Jacky  w inter has been recorded as vagrant i n  wandoo 
forest east of Col l i e  ( l i s t  243) and  1 2 km south-cast o f  
Munda r ing Weir (Storr 1 99 I ) . T h e  o ther  t w o  records 
(I is ts 1 3 ,  1 6) were consiclcrccl by Storr ( 1 99 1 )  to represent 
m isident i fi ed Eop.rn/fria gcorgiona ;  th i s  concept seems 
appl icab le  a l so to 3 records i n  coasta l  habi ta t  near Walpole 
in autumn 1 989 (Wardcl l -Joh 11son u n pt1b l ishcd). The 
Jacky w i nter is nol a forest  spec ies .  

Petro/ca goode1 1ovii RE D-CA P P E D  R O 8 1 N  
R ed-capped robins arc un l ike l y t u  have l i ved in the 
rr i macval forest, as t hey prefer more open wood lands and 
heaths .  G i lbert ( M S) recorded the species at  Kojon up and 
Shortr idge ( l i st 8) thought that the south-west boundary of 

its range was Kojonup. S ince the I 930s and probab t y  
because o f  t he  deve lopment of farm land with i n  t he  forest ,  
thi s  species has been recorded freq uently as s i ngle b i rds or 
pa irs, most ly in autumn or w i n ter ,  occasional ly i n  spr i ng, 
from near Bridgetown ( l is t  1 7) ,  Wooruloo ( l i st 2 1  ), Col l i e  
( l ist 22), Pemberton ( l i st 4 1  ) ,  annu p ( I  ist  77 ) ,  G ray forest
block 30 km south-west of Manj i mup ( Lidd lclow, persona l
commun icat ion) , Saddleback forest block ( l i st 1 1  1 ) ,  John
Forrest Nat iona l Park ( l is t  1 70), Gorrie forest block ( l is t
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I 82), H i l lman forest block ( l ist 243), Bungendore Park ( l ist 
27 1 ), Avon Val ley ational Park (WABN 46, p.  1 1 ; 64, 
p. 9) ,  Ju l imar (60, p. 1 1 ) Piesse Brook (35, p. 8) ,  Bickley
(Serventy 1 948), 32 km west of Northam (McEvey and
M iddleton 1 968), 19 and 27 km north-east of Manj imup
(72, p .  2; 76, p .  4), and Kalamunda at ional Park and Lake
Muir Nature Reserve (76, p. 2; 78, p . 1 7) .  Near
Kalamunda one pai r  was observed to arrive in May 1 985
and remai n 8 days; in other years ( 1 98 1 - 1 996) one pai r
was recorded between March and May over a period of
2-4 weeks ( WA BN 35, p. 8; 78, p .  1 7) .

There i s  only one (probab le) instance of nest ing 
recorded : Gorrie forest b lock ( l i s t  1 82, immatures in 
October I 989 and one sub-adu l t  in February I 990 ) .  Just to 
the west of the forest, at E l l is Brook , this species was 
recorded mainly in burnt areas ( WABN 74, p .  8). Th is 
species bas been recorded farther south than ind icated by 
Storr ( 1 99 1 ) . 

Oreoica gulluralis CRESTED BELLBI RD 
Crested bel l birds have been recorded (w i thout crit ical 
comment) as occurring in the Kingia heaths (stunted jarrah 
and marri to 6 m, with scrub to 1 .5 m) of Rosa and 
McCorkh i l l  forest blocks ( l i s t  26) and in Shannon National 
Park ( WABN 54, p.  2) .  The val id ity of these records - well 
to the south-west of the range of thi s  species - seems 
quest ionabl e .  G. Li ddelow (personal communication) has 
never observed this species in the sunklands. 

Rhipidura leucopluys WILLIE WAGT AlL 
W i l l ie wagta i l s  are unl i kely to have occurred i n  the 
pr imaeval forest , as they requ ire treeless or sparsely 
wooded country. Serventy ( 1 948) and Serventy and 
Whi t tell ( 1 976) stated that thjs species did not occur i n  
forest except where it h a d  been opened up by sett lement. 
For example, this species was absent from Wa lpole unti l 
forest was cleared for farming ( l i s t  1 6 , recorded 1 6  years 
after sett l ement). Th is species was recorded as a vagrant 
(usua l ly s i ngle birds) in jarrah and wandoo forest and heath 
near Saddleback forest block ( l i sts 6 1 ,  I 09- 1 20), in jarrah 
forest north-east of Manjimup ( l i s t  1 83), in open streams in 
jarrah forest in the extreme north-east sector of the forest 
( l ist 39),  and in karri-red t ingle forest (l ist 264). The only 
estimates of density are 0.88 birds/ ha in open jarrah forest 
and 0.08 birds/ ha in low woodland. 

Gral/ina cya11ole11ca MAGPIE-LARK 
Magpie-larks are un l i kely to have been an original 
inhabitant of the forest ( l is ts 6, 8, 1 1 ) . Fo·l lowing clear ing 
for agriculture and towns they rapidl y penetrated the south
west, reach i ng Albany in 1 9 1 0 ( l ist 1 1 ), Lake Muir in 1 9 1 9  
( l ist 1 1 ) ,  Bickley in I 920 (Serventy 1 948), Bridgetown in 
1 925 (Scrventy and Whittell 1 976) and Karridale in 1 954 
(Storr 1 954). This species does not invade - even 
temporarily - forest when burned or logged, including 
clearfelled coupes . I t  has nonetheless been noted as 
vagrant (single birds) i n jarrah (4 records), yarri 
( 1 record) and red ting le  ( I record) forest cast of Walpo l e  
( l ists 260-262). Th i s  species requires sparsely vegetated 

damp lands which are now plentiful as pastures, lawns and 
recreation grounds ( e .g. list 271 ) .  Median density is 0.08 
birds/ ha (range 0.04-0. 1 3 , N = 3, for woodland and heath 
areas near forest: l ists 1 67- 1 68) .  

Pteropodocys maximus GROUND CUCKOO-SHRIKE 
Ground cuckoo-shrikes are vagrant in the forest at 
Bridgetown (fa1mland, l is t  1 7) and John Forrest National 
Park (jarrah forest ,  l ist 1 7 1  ). This species is not a forest 
bird. 

La/age tricolor WHITE-WINGED TRILLER 
White-winged tri l lers are not l ikely to have occurred in the 
primaeval forests, for several reasons: ( ! )  they were first 
recorded wi th i n  the forest reg ion of the south-west by 
W h i t te l l  ( l i s t  1 7) in the late I 920s; (2) they are usual ly 
recorded i n  partia l ly  cleared areas such as farms, towns, 
and road verges ( l ists 1 7 , 22, 4 1 ,  75 ; Biddiscombe 1 985) .  

This m i gratory species vis i ts (and breeds in) the south
west in spring and summer but is uncommon and does not 
occur every year. For example, i t  was only recorded 
breeding once in Bungendore Park, in November 1 995 .  It 
has been recorded in j arrah, yarri, karri and wandoo, 
especial ly after moderate to high intensity fires which 
scorch the forest canopy. The ensuing defoliat ion 
temporari ly opens up the forest and thus provides sui table 
habitat ( l is ts 75, 1 2 1 ,  1 82; personal observation in 
Proprietary forest block east of Col l ie) . Tri l l ers have a lso 
been observed in d ieback-affected jarrah forest (densi ty of 
0 .83  birds/ ha), which resembles woodland, the true habitat 
of th i s  spec ies .  Brown and Brown ( 1 976-1 990) recorded 
that this species prefers roadside trees for nesting. 

The records near Central and Chester forest blocks 
( l ists 1 57, 1 65 )  together with two records 20 km south of 
Margaret River (WABN 79, p.  3), one record near Augusta 
(WABN 85, p. 25),  and one record of one bird in spring 
1 985 in j a rrah forest near Walpole (l ist 260) are wel l  south 
of the southern l imit given by Storr ( 1 99 1  ) .  

A rtamus personatus MASKED WOODSWALLOW 
Masked woodswallows are not a forest species but have 
been recorded as vagrant near Wooroloo (several hundreds 
in one flock, l ist 21 ) ,  Pickering Brook and south of Avon 
Valley National Park (Milhinch 1 9836), and near Bannister 
(Serventy 1 948) .  

Artamus cinereus BLACK-FACED WOODSWALLOW 
B lack-faced woodswal lows are vagrant to the forest, 
having been recorded in jarrah or wandoo at Jul imar 
( WA BN 60, p .  1 1 ) ,  extreme north-east sector ( l i s t  40), near 
Mt Saddleback ( l ist 6 1  ) ,  pasture west of Churchman forest 
block (S later 1 962), Bungendore Park (l ist 27 1 ) ,  near 
Wi l lowdale ( l i s t  47), Federal forest block ( l is t  234), east of 
Col l i e  ( l ist 243), and north-east of Augusta (l is t  I 65) .  
Storr ( 1 99 1 )  provides other records: 52 km ESE of 
Karragu l len ; Bannister; Quindann ing; Kojonup; and 
specimens col lected at the tum of the century from 
Wandering and Wi l l iams. Note that some of these records 
may be of mi sident ified Dusky woodswallows. 
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Cracticus torquatus GREY BUTCHER.B I RD 
Grey butcherbi rds were not an original inhabitant of the 
forest because their hab i tat is woodland (coastal and 
in land) .  With c lear ing of forests for agricul tu re this 
species has spread into the forest bloc k since the I 930s 
(Storr 1 99 I ) . However, it rare ly occurs in forest away from 
farms and towns and does not even colon ize forest that has 
been logged. The only avai I able est imate of densi ty is 0.06

bi rds/ ha ( l i s t  I 65) .  

Cracticus 11igrogularis PI ED BUTC H ER.B I R D  
P i ed butcherbi rds were recorded at Carme l  (2 birds ,  
Servcnty 1 948) and once ( I b i rd) i n  jarra h  forest near Mt 
Saddlcback ( l is t  61 ) .  Poss ib ly  th is  lat ter record was of a 
G rey butchcrbi rd, which was not l is ted . A record 
publ ished by Saunders and Ingram ( 1 995),  apparent ly near 

annup, requi res substan t iat ion. 

Corvus bennelli L ITTLE CROW 
L i ll ie crows were l i s ted for ja rrnh and karri forest e i ther 
wi thout comment ( l is ts 3 1 -3 2) or w i th the remark that th is 
species i s  a b i rd of passage in early sum mer and 
m idsummer/autu mn ( l is ts 3 8-39) .  Storr ( 1 99 1 )  recorded 
th i s  spec ies as occurr ing south to Harvey and Boyup  
Brook. Th is  is not a forest spec i es ,  bu t  i t  does approach 
the forest very closely, as at Madd i ngton ( Scrventy 1 928) .  
Records pub l i shed by Saunders and Ingra m ( I 995)  for the 
forest requ i re substant iat ion .  

A11/11 1 1s novaesee/andiae RICHA R D ' S  PI P IT  
R ichard 's p ip i t  is un l i ke ly  to  have  been an i n habita n t  o f  the  
pr imord i a l forest, as i t  is common ly  rct:ordcd on form land , 
road verges, and arou nd dams within the forest .  Carter 
( l i st 1 1 ) recorded that with set t lement this species ex tended
i ts range as the t imber was burnt off. At Bick ley, p ip i t s
appeared to i ncrease with the spread o f  pasture (Scrventy
1 948) .  This spec ies invades and breeds in c lcarfc l lcd karr i
forest ( l i sts 68, 1 26, 244-245 ) ; however, after about 2-3
years the regenerat ion becomes too th i ck  and the amou n t  of
open ground is insufficien t for persistence. Th i s  spec ies
a lso breeds in newly rehab i l i tated bau xite mincsi tcs wh i l e
the  undcrstorcy remains sparse. I t  d i sappears a fter 2 years

( Kabay and ichols 1 980) . A lthough this species is
common in coastal habi tats around Walpo le ( Wardc l l 
Johnson unpubl ished),  i t  was recorded only tw ice (as
si ngle birds) i n  nearby jarrah forest ( l is t  260) . Pip i t s  were
probably vagra nts in the pr i maeval forest, occurring
occasional ly on heaths and rocky areas after fi re had
temporar i l y  reduced the extent and  he ight of vegetat ion .
The only ava i lable density est imate i s  for heath :  0 . 03
b i rds/ ha ( l is t  1 68) .

Taeniopygia g11t1ata ZEBRA F I NCH 
Zebra fi nches have been recorded as vagra :1t at Lake Mu i r  
( 1 9 1 6, l i st 1 1  ) ,  Pemberton (2 bi rds, probab ly aviary 
escapes, WABN 74, p. 3) ,  and Piesse Brook ( WABN 86, 
p. 4) .  This species is not a forest b i rd .

Neochmia temporalis RED-BROWED FfNCH 
Red-brewed fi nches were introduced in the 1 950s from 
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eastern Austra l i a  into farm land in jarrah forest in 
Ka l amunda forest b lock, where they st i l l  breed (De l l  1 964, 
WA BN 45, p .  3) .  

Cfreramoeca leucostema WH I TE- BACKED SWALLOW 
Wh ite-backed swal lows are vagrant i n  the forest, having 
been recorded 1 5  km N W  of Wi l l i ams (Storr 1 99 1 ) , j ust 
cast of the forest and 1 1  km WSW of Den mark (5 birds 
0ying over farmland ,  Del l 1 980). 

1-firundo ariel FA I RY MARTI 
I n  the pr imal forest ,  Fai ry mar t i n s  were l i kely to have been 
vagra nt and then most ly at the fo rest/wood land i n terface. 
The only b i-ceding record is in a cave on the west bank of 
Frank land River, 3 . 2  km from Lhc mouth [ i .e .  where i t  
enters Norna lup  I n le t ] ;  th is record ( l is t  I 0) i s  actua l ly  just 
sou t h  of the present South Coast H ighway and is therefore 
ou ts ide the forest .  Other records arc fro m the Yal l i ngup
area ( l is t  1 2) ,  Gorr ic forest b lock - 6 b i rds perched in
M arch 1 986 ( l ist 1 82) ,  Poole forest b lock - jarrah forest
( l ist 1 92) ,  and scdgcl and in Jane and Frank land forest
blocks ( l ists 200, 202) .

Cinc/orhamphus 111athew.1·i RUFO U S  SO G LA R K  
Rufous songlarks arc unl ikely to have been present i n  the 
pr i maeval forest. They are cu rrently recorded in part i a l ly 
c leared farml and, as near Gerr ie ( l is t  1 82) and Chu rchlands 
( l is t  40) forest blocks i n  the northern forests and near
K i ngston ( WA BN 7 1 ,  p. 2) ,  Di amond ( l ist 4 1 ,  breed i ng) and
Centra l ( l ist 1 68 )  forest b locks in the southern forests.
Scrventy and Whi ttel I ( 1 976) noted t h a t  t h i s  species occurs
i n  c l e a red cou n t ry near f3oyup 13 rook ,me! 1 3r i clgctown,
appa rent l y  hav ing penetrated wcstw,mls from Kojonup  and
A rthur R iver. This spec ies is ;:i m igran t .

Ci11c/orlwmph11s crnralis BROW SO GLARK 
B rown so ng larks arc most un l i kely t o  have occurred in the 
primaeval  forest .  However, with cleari ng the i r habi ta t  
req u i rements arc met .  There is o n ly one record, 22 km 

E of Manj imup (near K ingston forest block), where one 
fema le  was defi n i te ly observed i n  N ovember 1 993 by 
M . Cra ig ( WA lJN 7 1 , p .  2 and persona! commun icat ion}. 
This species is a migrant. 

Waterbirds 

S1ictonelfa naevosa FRECKLE D D CK 
Freck led ducks  arc i n frequent vis i tors to the forest, hav ing 
been recorded on Lake Ycagcru p ( I  b i rd, l ist 72),  Lake 
Qua lcup (2 b i rds,  WA BN 29, p. 9), H arvey Dam (Storr 
1 99 1 ) ,  and Litt le Dark in swamp i n  Flynn forest block 
(2 bi rds, WA BN 86, p. 3) .  

Cygnus olor M UTE SWA 
Mute  swans, introduced to  W A  early th is  century, were 
recorded in 1 97 1 - 1 972 at Lake M u ir (2 birds,  Storr 1 99 1  ) . 

Nel/apus pulchellus GREE PYG M Y  G EESE 
Green pygmy geese have been reported only once in the 
forest, at Lake Mu i r  in 1 9 1 1 ( l i s t  1 1  ). 
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Chenonetta Jubata AUSTR
A

L lAN WOOD DUCK 
Although Gi lbert (MS) provided the Perth aboriginal name 
for this species, Austral ian wood ducks were first reported 
definitely in the forest in the I 930s  near Bridgetown ( l ist 
1 7) . According to Storr ( 1 99 1 ) they were first recorded 
breed ing in 1 9S0, at Manj imup . S ince then this spec ies has 
been observed frequently, usua l ly on pasture and around 
farn1 dams, though i t  does occu r in sedgeland ( l ist 200) and
wetlands between Darkan and Albany. It is common at 
Logue Brook and Samson Brook dams (Dames and Moore 
1 978),  and uncommon at Bungendore Park ( l ist 27 1 ) . 

Malacorhynchus membranaceus PINK-EARED DUCK 
A lthough Pink-eared ducks were present in the south-west 
in the 1 840s (G i lbert records an aboriginal name from 
Perth) , they were fi rst reported in the forest in 1 9 1 2  (Lake 
Muir, l ist 1 1 ) . S i nce then they have mostly been recorded 
in wet lands at the extreme eastern margin of the forest 
between Darkan and Albany, wi th one record from a 
swamp near Manj imup (Serventy 1 952) . Breeding has 
been noted at Towerrining Lake, Deadmans Swamp and 
Moodiarrup S wamps. 

Podiceps cristatus GREAT CRESTED GREBE 
A lthough Gi lbert (MS) recorded an aboriginal name for 
th is species from Perth, Great crested grebes were 
or iginal ly i rregu lar  vis itors to the South West Land 
D ivis ion. Carter ( l ist 1 1 ) reported on ly three occurrences 
up to 1 9 1 9 .  The only records s ince then from the forest are 
of 1 -20 birds on wet lands at the eastern margin of the 
forest (Darkan to Albany), at Wilgarup Lake ( WABN 82, 
p . 1 6) , at Lake Mu ir (WABN 86, p . 22) , and at Karakamia
Sanctuary (l ist 259) .

Phalacrocorax varius PIED CORMORA T 
Pied cormorants are a coastal species,  but they have been 
recorded once at Lake Mui r N ature Reserve ( l ist I 3 3 ,  4 
bi rds total) in the eastern sector of the forest. 

Pelecanus conspicillatus A USTRAL IAN PEL ICAN 
Australian pelicans are not known to have ever bred in any 
wet l and within the forest. They only vis i t  wetlands at the 
extreme eastern region of the forest, between Darkan and 
A l bany, as we l l  as occurring on estuaries south of the 
forest. The largest number seen is 46 birds at Byenup 
Lagoon ( l ist 1 86) . 

A rdea pacifica WH ITE- ECKED HERON 
Wh ite-necked herons are infrequent visi tors to the forest , 
usua l ly s ingly or i n  smal l groups of up to 3 bi rds. In some 
years there is an irruption and large numbers appear 
(Serventy 1 9S2), apparently as a result of drought i n  
eastern Austra l ia  (De l l  I 985) .  The largest flock recorded 
in the forest consisted of c. SO birds {Christensen et al.
1 98S) . This spec ies is most often recorded on farms 
(dams, shal low inundated pasture). Records from natural 
s i tua t ions (swamps, lakes) are a! !  from the southern forest: 
Bridgetown ( l ist 1 7) ,  Cowerup Swamp (Christensen et al.
1 985 ) , Lake Muir Nature Reserve ( l ist 1 33) , Cobertup 

Swamp Nature Reserve ( l ist 1 3 S } , Unicup Lake (list 1 39) ,
Mood iarrup SE swamp ( 1 4 1 ) and Higgins Swamp ( WABN

73, p. 2) . Tbe only record of breed ing is from Moodiarrup 
SE swamp (l ist 1 4 1 ) . 

Ardea alba GREAT EGRET 
Great egrets were first reported in the forest in the 
Donnybrook sunklands ( l ist 26), presumably in pasture. 
This species has also been recorded on inundated pastures 
near Crystal Spr ings and Manj imup ( l is t  73), at Karakamia 
Sanctuary (l ist 2S9) , and on lakes and swamps between 
Darkan and Lake Muir in the eastern sector of the forest. 
According to Storr ( 1 99 1  ) , Great egrets were only a very 
rare and infrequent visitor up to 19 I 7 .  G i lbert (MS) 
reported a ' large black legged ' Herodias. 

Ardea ibis CA TILE EGRET 
Catt le egrets fi rst appeared in the south-west in 1 9 52 (Storr 
1 99 1 ) , with a conspicuous irruption in 1 959 (Jenkins and
Ford 1 960). Records in the forest come from Moodiarrup 
Swamps and Grasmere Lake in the extreme eastern sector , 
and from Coll ie, Middlesex , Northcl iffe, Walpole, 
Nornalup and Denmark (up to 8 birds, always associated 
with farm animals) . 

Threskiornis aethiopicus SACRED IBIS 
Sacred ibis were first recorded in the south-west i n  1 9S2 
(Storr 1 99 1  ) . The only forest occurrences come from four 
wetlands in the extreme eastern sector, between Darkan 
and Albany, and at the southern margi n  of the forest 
( l is t  72) . 

Threskiornis spinicollis STRAW-NECKED IBIS 
Straw-necked ibis were first reported in the south-west in 
1 892 (Storr 1 99 1 ) and in the forest in 1 9 1 1 (Lake Muir, 
l is t  1 1 ) . Since then this species has been recorded 
sporadical ly: at Bick l ey in I 945 (Serventy 1 948); at 

orthcl i ffe, Nornalup and Denm ark in 1 95 2  (Serventy 
1 95 2); on fannland (pasture) in the forest near Wooroloo 
( l ist 21 ) ; in streams in the extreme north-east sector of the
forest ( l i sts 40, 2S9); and rather more frequently in the
southern forests (pastures; wetlands between Darkan and
A lbany, with 71 seen at Middlesex near Manjimup [ WA
Bird Report 1 982, p . 1 2]) .

Plataleia regia ROY A L  SPOONBILL 
Royal spoonb i l l s  were first reported in the south-west by 
G ilbert (MS) and not in 1 924 as stated by Storr ( 1 99 I ) . 
The only record in the forest comes from wetlands 1 7  km 
north-east of Augusta ( l ist 1 66). 

Plataleiajlavipes YELLOW-BILLED SPOONBILL 
Yel low-bi l led spoonbi l ls  were first recorded in the south
west in 1 92 0  but remained scarce until 1 96S (Storr 1 99 1 ) . 
Nearly al l  forest records come from the eastern margin of 
the forest (Karakamia Sanctuary; wetlands between Darkan 
and Albany, particularly Lake Mui r  [Johnstone, personal 
communication]) . There is also a record from Wilgarup 
Lake ( WABN 82, p. 1 6) .  
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Gallirallus philippensis BUFF-BANDED RAIL 
Al t hough  G ilbert (MS) provides a Perth aboriginal name 
for t h i s  spec ies, Bu ff-banded ra i ls are apparent ly vagrant  to 
the forest, as they have been reported only three t imes:  
G rasmcrc Lake ( l i s t  1 3 2 and WA BN 33, p .  3 )  and in the 
Frnnkland area ( WA BN 53, p .  2) .  The on ly breed i ng  report 
( 1 984) pertains lo farmland near Diamond forest b lock 
( Brown and Brown 1 976- 1 99 1 ) .  

Gallimila 1e11ehro.1·c, DU S K Y  M OOR.H E 
Dusky moorhcns were not noted by G i l bert in the 1 840s, 
prcsumnbl y indicat ing t hat th is species did not occur in the 
south-west . They were fi rst reported by Carter ( l is t  1 1 ) i n  
1 9 1 9  as numero us i n  swamps near the mou th of t h e  WHrrcn 
r i ver, to the south o f  the forest, and as loca l l y  distr i bu ted 
e lsewhere in su i tabl e  habitat . Wh i l lc l l  recorded t h i s  
spec ies as resident in sma l l  nu mbers near B r idgetown 
( l i s t 1 7) .

S i nce then Dusky moorhcns have ma i n l y  been reported
from dams on farmland ( l i sts 30, 40 4 1 ,  77) streams ( l is ts 
30 ,  40 )  and a few swamps i n  the ex treme eastern sector o f  
! h e  fores! (Mood iarrup Swam ps, Y a rn u p  Lagoon and
Grasmcrc Lake, 1 -6 bi rd s ) .

Clador/1y11cl1 11s le1 1cocephalu.1· B A  OED STI LT 
Banded s t i l ts  breed in the sem i-ar id i nter ior (Storr 1 99 1 )  
bu t  occur i n  the fores! ( i n  aggrega t i ons usua l ly u p  to 1 60) 
i 11 dams and  we t l and i n  the extreme eastern sector. In 
M arch 1 998 1norc than 5 000 b i rds were reported at Lake 
M u ir ( WABN 86, p .  3 ) .  

Rec1 1rvimslra 1 101 1a('/iol/ml(/iae R E D- EC K � D /\ VOC ET 
Red-nec ked avocc ls  b reed i n  !he sem i-a r id inter ior ( S torr 
1 99 1 )  and occu r  i n  au t u mn (o rten i n  hlrgc numbers, u p  to 
I 200) i n  wetlands between Lake M u i r  and A lbany a l  the 
eastern margin of !he fores!. 

Vancl/11s lricolor BAN DED LA P W I NG 
Banded l apwings were first recorded in the s011!h-wcst in 
1 895 (S torr 1 99 1  ) .  They were first reported i n  the forest at 
Lake Muir i n  1 9 1 2  ( l is t  I I ) , apparen t l y  on farm land .  S i nce 
t hen t h i s  speci es h as been reco1·ded on ly a few t imes w i t h i n  
!he forest ( i nc l uding B ick ley, Scrvcnty 1 948) b u t  a l ways o n
c l e a red land ( pastu re, recrea t ion grounds, orchards ) .  This
species occurred abundan t ly  i n  paddocks around J u l imar,
Dwe l l i ngup, Bowe l l i ng, Ncw l ands, Ba l i ngu p, Bridgetown,
Boyup Brook, D i n n i n u p, Pemberton and annup unl i l the
fox estab l ished i n  t he  1 940s. Chri tcnsen el al. ( 1 98 5a)
recorded th is species as common and i t  has been reported
rccen! ly  near Bakers I-I i i ! ,  Col l ie, MeA l i nden ,  Boyup
Brook, Ku l i kup, Dwalganup and Northcli ffc .

Clwradrius rubricollis H OODED PLOVER 
Hooded plovers arc known to occur i n  the forest only at

Lake Kworn icup (at the eastern marg in  o f  the forest) . They 
usua l ly arc present in sma l l  nu mbers (2 b i rds), w i th t he 
greatest aggregat ion recorded as 78 b i rds . Th is species 
docs not breed at Lake Kwornicup ( WA BN 71, p. 1 3; 79 
supplement, 1 4; 8 1 ,  p .  3) .  
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Larus 11ovaeholla11diae S I LVER GULL 
Si lver gul l s  a rc  norma l ly  a coastal species, but  have been 
recorded as breeding at Lake Mu i r  ( l i s t  1 1 ) and 
Mood i n rrup Swnmps ( l ist 1 4 1  ) .  They have a lso been 
reported as present i n  l a rge numbers (up  to 700 b i rds) in 
wet lands at the ex treme eastern marg in  o f  the forest 
between Darkan and A l ba ny. 

S1ema bergii CR ESTE D TERN 
Crested terns have been recorded occasional l y  al Lake 
Mu i r  ( l i s t  1 1 , Chr i stensen el al. 1 985a) .  They arc normal ly  
a coasta l  species . 

Sierna hybrida W H I S K ERED TER 
Whiskered terns arc vagrant to the forest, t hough 
sometimes present in l arge n u mbers ( u p  to 80 birds), at 
Lake M u i r alurc Reserve ( l isls 1 3 3 , 1 86) and Towcrr i n i ng 
Lake Nat u re Reserve ( l i s t 1 34) . S i ngle birds were noted 
over a farm dam near Di amond forest b lock in A pr i l 1 987 
and March 1 988 (Brown and B rown 1 98 7- 1 988 ) . 

Species I n clu sions  and  Exclusions 

As a l ready ind icated i n  the above species commcnlar i cs, 
severa l species have been inc l uded or excl uded on the 
basis of meagre i n formation. Those species !hat have been 
i nc l uded bu t  may 1 1ot have been part of the pr i maeva l  
forest av i fauna arc A 111iinga 111ela11ogasler ( Darlcr) and  
Nyclicorax caledo11irns ( R u  fous  n i g h t  heron) .  I r t hese  two 
spec ies arc 1101 accepted as members of the pr i mord i a l  
forest av i  fm1 1 1 a ,  t hey should be tr,msfcrred from Ta bles I 
and 2 t o  Table 4 . S i x  spec ies arc not recognized by me as 
membe rs o r  the pr i ma l  forest a vi fauna bu t  pcrhap!; shou ld 
be cons idered as spec ies i11 sla/11 i1 1q 1 1ircmla: Ha11 1 iroslra 

i.1·um (Sq uare-ta i l ed ki te), Oreoica g11 1/urali.1· (Crested
bc l lb ird), Malacorhynchus 111e111bra11ace11s ( Pink-cared
duck), Podiceps crisla/ 11s (G reat crested grebe) ,  Galfiraflus

philippensis (Buff-banded ra i l )  and  Gallinula lenebrosa

(Dusky moorhcn) .  O!hcr scien t i sts may di ffer i n  the i r
i n terpretat ion of t h e  or igina l s tatus of these species i n the
south-west forests .

DISCOVERY AND TAXONOMY OF 

SPECIES 

A l though the avifauna of south-west WA began lo become 
k nown d u r i ng  !he vi s i ts o f  the nav i gators V l amingh ( 1 696) , 
Vancouver ( 1 79 1  ), Baud in ( 1 80 I ,  1 803 ), F l i nders ( 1 80 1 )  
and  d ' Urvi l l c  ( 1 826), substan t i a l  progress i n  document i ng, 
discri m inat i ng  and describing speci es did not take place 
u n t i l  the v i si t  of John G i lbert i n  1 839. G i lbert obtained the
first records of about 65 per cent of the bird species present
in the pri mal forests (Fig .  9) .  That he did th is ,  desp i te
spending l ess than 1 0  per cent of h i s  t i me i n  the forests, is
a remarkab le demonstrat ion o f  the broad d istr ibut ion of
forest bird spec ies i n  the south-west genera l ly .

I t  has taken considerably longer to clar i fy the 
s ign ificance of variat ion in plumage and morphology in 
south-west popu lat ions of birds .  Earlier workers 
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Figure 9. Most bird species present in south -west Western 
A ustralia were first recorded, collected or named within 20 
years of European sellle111e11t. l1 1for111alio11 up to 1839 has 
been extractedfro111 Alexander (1 914, 1 9 16, 1 918) .  
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recogn ized a high proportion of b i rd species as be ing 
dist i nct ive and confi ned to south-west WA. Subsequent 
collecti on of specimens from elsewhere in WA and from 
other parts of Austra l ia  has prov ided the essent ia l  context 
for more considered taxonomic j udgements. Catalogu i ng 
the d iversi ty of nature was held to be important sc ience up 
u nt i l  the Great War, after which it became unfashionabl e
because i t was considered i nsuffic ient ly analytical and
theory- laden. There was laudable zeal for col lect ing
spec imens but excessive pre-occupation with nam ing
ent i t ies  and sub-entities, with the resu lt  that trivial
var iat ion was forma l ly  di fferent iated and named, o ften to
prevent others from ga i n ing priority. Th is approach was
rep l aced by the advent of the ' new systematics '  in the
1 930s .

The taxonom ist G .  M .  Mathews created many 
monotypic genera and assigned 48 per cent o f  forest 
landb i rd and 1 6  per cent of forest waterbird species a 
trinomen to characterize south-west Western Austra l ian 
populat ions (Mathews 1 9 1 2) .  Towards the end of his l ife 
he  recognized 73 pe r  cent and  42  per cent respect ively of 
the primaeval forest land and waterbird faunas as endemic 
at the subspecies level (Mathews 1 946). I t  was l ater 
demonstrated that isolates in south-west WA existed for 
36 per cent and 9 per cent of Jandb i rd and waterbird 
spec ies respectively (Keast 1 96 1  ) .  Current views (Storr 
1 99 1 ,  amended by Johnstone in press) are that moderately
d i fferentiated i sol ates i n  south-west WA ( i .e. val i d ,  
endemic subspec ies) a re  recognized in on ly 20 per cent of 
l andbird and 6 per cent of waterbird forest species. These
taxa (none of which is (or was) confined to the pr imord ial
forests of south-west WA) are as fol lows:

Landbirds 

Cafyptorhynclms banksii naso 
Cacatua pastinalor pastinator 
Platycercus zonarius semitorquatus 
Platycercus icterotis icterotis 
Platycercus icterotis xanthogenys 
Stipiturus malachurus westemensis 
Pardalotus striatus westraliensis 
Phylidonyris nigra mystacalis 

Anthochaera ch,ysoptera lunulata 
Petroica multicolor campbelfi 
Eopsaltria australis griseogularis 
Falcunculus frontatus feucogaster 
Rhipidura fuliginosa preissi 
Cracticus tibicen dorsafis 
Strepera versicolor plumbea 
Corvus coronoides perpfexus 

Waterbirds 

Rallus pectoralis clelandi 
Porphyrio porphyrio bellus 

Modern taxonomists such as S ib ley and Monroe ( 1 990) 
apply the superspecies concept and treat Calyptorhynchus 
latirostris and C. baudinii as endem i c  al lospecies of 
C. funereus, Ma/urus elegans as an endem ic a l lospecies of
M. /amberti, Acanthiza inornata as an endemic a l lospecies
of A .  regufoides, and Melithreptus chforopsis as an
endemic a l lospecies of M. lunatus.

Abbott ( 1 974) analyzed, using a mul tivariate approach, 
geographical variation in several of the above species. 
Subspecies endemic to south-west WA appeared 
unwarran ted for Anthochaera cluysoptera, Cracticus 
tibicen and Strepera versicolor. Th is study did lend 
support to the recognit ion of Phy/idonyris nigra mystacalis 
and Eopsaltria australis griseogularis and ind icated that 
the south-west isolate of P. novaehollandiae should have 
subspec i tic status. 

The lower south-west corner of Austral ia has acted as a 
h igh rainfal l  refuge during past periods of aridity, separated 
from the remainder of Austra l i a  by the so-cal led 
Murchison and Nul larbor barriers ( Keast 1 96 1 ;  Ford 
1 987a) . Th is  has meant that species confined to this refuge 
during arid periods have then had the opportunity to 
expand in range duri ng the subsequent pluvial peri od . 
Previously isolated populations have then come i nto 
contact with inland populat ions, thereby testing the degree 
of genetic divergence. For example, Bowler ( !  982) 
suggested that 30-50 ka BP, the forest was much more 
extensive than now, whereas 1 8  ka BP it had disappeared 
and had been replaced by woodland . It is therefore not 
surprising that only one unequ ivocal hybrid zone is known 
in the forested sector o f  the high rai rtfall refuge (Ford 
1 9 87a; Storr 1 99 1  ) :  Pfatycercus zonarius zonarius and 
P. z. semitorquatus hybridize north of Armadale-Wil l iams.

Two instances are known of apparent double invasions
of the high rainfal l  south-west refuge (Serventy and 
Whittell I 976). Eopsa/tria georgiana is thought to 
represent an early iso late of E. auslra/is, with 
E. a. griseogularis the later invasion from south-east
Austra l ia .  Less certainly, Calyptorhynchus baudinii and
C. latirostris respectively represent early and later
i nvasions (Ford 1 980, 1 987a).

Few instances of variat ion have been documented. 
Eopsaltria austra/is shows geographic variation in the 
colour of the rump (Ford 1 963 ) ,  the south-west population 
of Dro111aius novaehollandiae has darker plumage than 
elsewhere, and Platycercus icterotis shows geographic 
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variation in plumage colorat ion (Johnstone, personal 
communicat ion). Two instances of d isj unct popu lations 
(dis t inct subspecies) in south-west WA are known . The 
southern population of Cacatua pastinator i s  larger than 
the northern one (Ford 1 985 ,  1 987b), and the southern 
popu lat ion of Calyptorhynchus banksii has a larger b i l l  and 
br ighter female plu mage. Extensi ve clear i ng in the wheat
bel t  has led to expansion in geograph i c  range of both 
northern popu lat ions (Cac. p. butleri and Cal. b.

sa11111eli)J J . These may in the near future make contact, 
via the eastern marg in of forest now cleared for agr iculture, 
w i th the southern popu lat ions and hybridize. A s i m i lar 
prospect may apply to Calyptorhy11cf1 1 1s latirostris and 
C. ba11di11 ii.

Over the whol e of cont i nenta l  Austra l i a ,  most isolates
( i . e. populat ions isolated from the main popu l at ion by a 
geographic barrier) occur i n  cucalypt forests and 
woodlands (Keast 1 96 1  ) .  

BIOGEOGRAPHV 

Biodiversi ty is pr i mari ly structured by hab i tat ,  i tself chiefly 
influenced by so i l  type, topographic variat ion, c l i mat ic 
gradients, and d is turbance reg ime .  

Distribution Patterns within the Primaeval 
Forests of South-west Western A ustralia 

ear l y  52 per cent and 35 per cent of landbird and wetland 
species respect i vely occurred throughout the or ig i nal forest 
(Table 5 ) .  A fu rther 25 per cent nnd 39 per cent occur red 
on ly i n  the eastern sector o f  t he  forest. Species res t r ic ted
to the southern forests accounted for an add it ional 9 per
cent and 1 9  per cent .  These three d istr ibut ion patterns
account for nearly 90 per cen t  of the landbird avi fauna and
nearly 95 per cent of the wetland avifauna. There is no
a l t i tudinal grad ient i n  b i rd species distribut ion, wh ich is
not surpr is i ng, as most of the forest l ies w i thin 20 lo 300  m
above sea leve l ,  wi th  the h ighest peak only 582 m .

S i x  spec ies have (or had) extreme ly d i sj unct 
d is tr i bu t ion in the northern/eastern and southern forests: 
Cotumix novaezelandiae (Stubble q uai l ), Eurostopodus 

argus (Spotted n i ghtj ar) ,  Atrichornis clamosus ( oisy 
scrub-b i rd) ,  Phylidonyris melanops (Tawny-crowned 
honcycatcr), Nycticorax ca/edo11ic11s (Rufous n ight heron) 
and Porzana pusi/la (Ba i l  Ion s crakc). These distr ibu t ions ,  
however, arc l i kely to be artefacts resu l t i ng  from 
m isidcnt i fications or inadequate survey effort. 

Distribution Patterns in South-west Western 
Australia 

Only one of the 1 1 2 bird spec ies present i n  the origina l 
forest was con fi ned to it (Calyptorhynchus baudinii 

Baudin ' s  cockatoo, as a breeding spec ies) . A l l  other 
species ranged to the west, north, east and/or south of the 
forest (Tables 6, 7) .  This broadness of distribution 

" As discussed ea rl ier, Caca/ua paslina ror orig inally occurred widely lhroughoul 

south-west Western Australia. I t  thus seems likely lhat the two subspecies 

currenlly recognized are the ends of a cline and hence may not be val id .  
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accords wel l with postulated major changes in the extent of 
eucalypt forests in south-west WA duri ng the past 30 ka 
(Bowler 1 982) .  The absence of ob l igate interior- forest 
species from these forests i s  in contrast to forests in North 
A merica. 

The most predom inant patterns of occurrence were 
W ES ( i .e .  breeding to the west, north, east and south of 
the or ig ina l  forest) for 68 per cent of the landbird spec ies 
and WNE for 55 per cent of the wa terbi rd species. The 
categories W E accounted for a further 20 per cen t  of 
landbird species and W ES fi t ted an addi t ional 36 per cent 
of waterbird spec ies. 

The species richness gradient for landb i rd species 
(Fig. I 0) reveals a broad part of the lower S0l1 th-wcst, 
i ncluding the forest, with 46-60 landbi nl species present .  
The forest l andbi rd fauna is c learly impover ished re lative 
to the majority of the South West Land D iv is ion . The 
reverse pattern appl i es to waterbird species (Fig. 1 1  ), with 
species richness grea test (22-25 species) in the wetter 
lower south-west. These trends arc consi stent with 
Ch r istensen et al. ' s  ( 1 985a) analysis show i ng l i t t l e  
vari at ion in spec ies  r ichness with i n  the forest, bu t  c. 25 pe r  
cent more spec ies present on the  Swan Constn l Pla i n .  The 
proport ion of species shared between ' fauna I zones '  
averaged about 50 per cent .  These findings arc no t  
compe l l ing ev idence for zonat ion o f  the south-west 
Western A ustra l ian avifa u na. 

Placed in a cont incntn l contex t  (Gcnti l I i  1 992), th is 
south-west regional gradient is of tr ivia l s ign i licancc. 
Consistent w i th this is t he  correlat ion o f  t urnover o f  b i rd 
species i n  jarrah and karri forests w i th distance between 
s i t es but not with di flcrcnccs i n  vcgetn t ion structure 
between s i t es (Cody 1 993) .  

Based on the new i nterpretat ions of the breeding 
geographica l range of each b i rd species presen t in the 
primaeval forest (documented above) ,  the species richness 
grad ient for landbirds decreases from cast to west 
(F ig .  1 2) .  The species richness gradient for waterbirds 
( F ig .  1 3) shows that most spec ies occur in the south-east of 
the primaeva l  forest where the largest wetlands occur. 
These grad ients do not agree w i th those at a cont inent-w ide 
scale (Pianka and Schal I 1 98 1  ) :  species r ichness of birds 
i ncreased wi th  increasing ra infal l  but decreased with 
i ncreasing var iabi l i ty of ra i n fal l at th is broad scale .  

Comparison of Forest A vifaunas across 
Southern Australia 

Lis t s  o f  b i rd species breed ing  i n  forest (defined broadly as 
forest, woodland, heath and wetland present in the forest 
ecosystem) were compi led from rel iable pub l ished sou rces. 

South-east Australia : A region equal in area to the origina l  
area of forest in south-west WA and covering the same 
lat i tudes (3 1 ° 30'-35 °00' approx . )  was chosen in New 
South Wales, roughly from Port Macquarie south to Nowra 
and in land to Orange and Cootamundra. At the beginning 
of European settlement, this region inc luded a mixture of 
large patches o f  forests and woodlands (AU SLIG 1 990) 
compris ing 75 forest communities (Specht et al. 1 995). 
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There is no equivalent of the synthesis by S torr ( 1 99 I )  for 
this region, so Kinghorn (I 924) , H indwood ( 1 93 1 ) , 
Marsha l l  ( 1 932), Ch ishol m ( 1 934), Hyem ( 1 936, 1 937 ) ,  
Hindwood and McGi l l  ( 1 958) ,  Kikkawa ( 1 968, Barrington 
area), Heron ( 1 973), Morris ( 1 975), G ibson (nd), Hoski n 
( 1 99 1 ), and Ford al).d McFarland ( 1 99 1 ,  undle area) were 
used. Mangrove species and open country or woodland 
species marginal to the western part of the region were 
excluded, but species in heath or woodland encirc led by 
forest were included (the same cri ter ion appl ied in WA). 

Tasmania: Thomas ( 1 979) , Sharland ( 1 98 1 )  and Green 
( 1 989b} were used.  The estimated pre- 1 750 area of forest 
in Tasmania is 4 .8 M ha (Anon. l 997), comprising 34 
forest communi t ies (Specht et al. I 995) .  

Mount Lofty Ranges: Anon.  ( 1 977), Stove ( 1 994), Parker 
et al. ( 1 979) and Parker et al. ( I 985} were used. Forest 
was defined on the basis of a map provided in Anon. 
( 1 977); the original area involved is 250  000 ha. This 
region supports only 5 forest communit ies (Specht et al. 
1 995 ) .  

Great care was  taken to  avoid inc lud ing vagrant species 
or species which have colonized these reg ions fol lowing 
settlement by Europeans. However, there are bound to be 
misinterpretations on my part. I have therefore publ i shed 
the l i sts used (Table 8) so that they can be emended as 
necessary. 

Comparison of the l ists assembled shows that the 
forests of south-west WA have on ly 54 per cent of the 
number of species present in a simi lar s ized area in south
east Austral ia .  Th i s  is  lower than the estimate of 70 per 
cent provided by Keast ( 1 966) or the est imate of 68 per 
cent calcul able from data in Pianka and Schal l ( 1 98 1 ,  
p . 1 678; cel ls  L2 vs L 1 6), and is more comparab le to the
size of the Tasmanian forest landbird fauna relative to that
of southern V ictoria (56 per cent). The simi larity between
the south-west and south-east forest avifaunas is 0 .5 1
(calculated as the number of landbird species common to
the two l ists divided by the mean number of species per
l is t) .  The areographic analysis of Anderson and Marcus
( 1 992) also demonstrates (their Fig. 7) the depauperate
nature of the south-west Western Austral ian avifauna.

Occurrence of South-west Forest Species 
outside Western Australia 

Of the 8 1  land bird species present in the primal forests of 
south-west WA, 65-67 are shared with South Austral ia 
New South Wales and Victor ia  (Table 6), followed by 
Queensland (62), Northern Terri tory (45 ) and Tasmania 
(43) .  New Guinea holds only 23 species in common. 
Africa, Eurasia and the Americas share on ly 2 species. 

The 3 1  waterbird species breeding in the primordial 
forests of south-west WA have a w ider distribution than 
the land birds (Table  6): New South Wales and Queensl and 
(3 l ) ,  South Austra l ia and Victoria ( 30) ,  Tasman ia (26) ,  
Northern Territory (22),  N e w  Guinea ( 1 6) ,  Eurasia (9), 
Africa (7) and the Americas ( I ) . 

Bassian, Eyrean and Torresian Elements in 
the Avifauna of the Primordial Forests of 
South-west Western Australia 

Hal l  ( 1 928)  demonstrated that the avi fauna of south-west 
WA is more al l ied with that of south-east Austra l ia  than 
with that of the Ki mberley. Subsequent ly, Serventy and 
Whittel l ( I  976) indicated that south-west WA cannot be 
class ified as a s imple biogeographic region (part of the 
Eyrean region as proposed by Spencer) or as a unique 
region. Instead, the region is best characterized as an 
i ntermingl ing of Bassi an, Eyrean and Torresian elements. 

Categorizing species as Bassian, Eyrean or Torresian in 
distribut ion is an uncomplicated matter for many species.  
Bassian species are those breeding in the higher rainfall  
parts of South Austra l ia ,  Victoria, Tasmania,  New South 
Wales and Queensland.  Eyrean species occur in the lower 
rai nfal l sectors of Austra l ia ,  such as the north-west comer 
of Victori a ,  western NSW and western parts of 
Queensland. Torresian species tend to breed in the h igh 
rainfall  parts of tropical WA, Northern Territory and 
Queensland, and the extreme north-east ofN SW. Other 
spec ies occur so widely that i t  i s  not possible to assign 
them unequ ivocal ly to one of the above categories .  

Of the 1 1 2 species const i tut ing the primaeval forest 
avifauna of south-west WA, nearly half (54 species) could 
not be assigned as B assian, Eyrean or Torresian ; perhaps 
some of these represent widespread elements of the 
Gondwanan avi fauna. Most of the remainder are Bassian 
(43 species), fol lowed by 1 2  Eyrean spec ies and 3 
Torresian species (Table 6). Evidently as the cl imate of the 
south-west has fluctuated (particularly rainfall ,  
e .g .  Churchi l l  1 968) there have been extinctions of some
Bassian species, invasions of Eyrean species, extinction of
some of these Eyrean species, and invasion by a few
Torresian species (Kikkawa and Pearse 1 969; Serventy
and Whitte l l  1 976 and earl ier edit ions).  It  is  also possible
that some of the species recognized as Eyrean may have
evolved from an isolated south-west Bassian remnant
which has later dispersed inland to varying degrees.
Possible examples of this include Climacteris rufa (Ru fous
treecreeper), Malurus splendens (Splendid fai ry-wren) and
Acanthiza apicalis (Broad-tai led thornbi l l ) .  In other
instances the Eyrean element is manifested only at the level
of subspecies e.g. Eopsaltria australis griseogularis
(Yellow robin), Daphoenositta chrysoptera pileata (Varied
sittel la) and Coffuricincla harmon ica rufivenlris (Grey
shrike-thrush).

The lower south-west of WA is un ique because of the 
occurrence of two Eyrean species which have adapted to 
the high rainfal l  environment. These species are Leipoa 
ocellata (Mal leefowl) and Pomatostomus superciliosus 
(White-browed babbler) .  

Although t h e  forest landbird faunas o f  south-west WA 
Mount Lofty Ranges and Tasmania are of similar s ize 
(69-90 spec i es), the south-west forest avi fauna is more 
s imi lar  to the Mount Lofty Ranges forest avifauna (0.56) 
than the Tasmanian one (0.45) .  This probably reflects the 
Eyrean species shared by south-west WA and the Mount  
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Figure /0. Species richness gradientJi,r landbird species in !he South West land Division (based on original distributions as 
s1111111iarized by Storr 1991). Map by J.P. Pigoll 1997: derived from coverages created by Micromine Pll. 
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Figure 11. Species richness gradienl for waterbirds in the South West Land Division (based 011 original distributions as 
summarized by Storr 1991). Note that this gradient is shown more broadly than. it actually exists, as waterbirds breed only 
along streams or in or around lakes and swamps. Map by J.P. Pigott 199 7: derived from coverages created by Micromine PIL. 
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Lofty Ranges, as both for ests l ie closer to semi-arid 
vegetat ion than do Tasman ian or south-east Austral ian 
forests . 

A l l  of the water b ird speci es present in the pr i mal 
for ests of south-west WA bel ong to genera shared with 
species i n  the 11011hern hemisphere.  I t  i s  therefore l i ke ly 
that species in these genera spread to Austra l i a  after the 
Gondwanan supercont i ncnt broke up 5 5-60 M a34 BP. A 
few subsequent ly evolved i n to species (or subspec ies) 
endem i c  to A ustra l i a . 

O f  the 3 5  species o f  non -passeri nc l andb irds present i n  
t h e  pr i maeval for ests ,  abou t  ha l f  arc i n  genera shared with 
the nor thern hemisphere. P resu mab ly species i n  the genera 
1/aliaslur, Cl1 1 :) 1sococcyx, f>odargu s, E1 1ro stopod11s, 
A egolheles and Todiramp/1 1.1 .1· evo l ved i n  i so la t ion  i n  
Gondwana o r  i n  par ts of Gondwa na .  

The phylogeny o f  the passcr ines has been s tudied most 
complete ly (S ib ley and A h lqu i s t  1 98 5 ) . A pp l i ca t ion of 
DNA tec hno logy has demonst rated that  a l l but seven o f  the 
passcr i ne species p resent in the pr ima l  forests o f  south
west WA rad i ated from an old endemic group p resent 
55 -60 M a  B P. Th i s  grour cont i nued to d ivers i fy, 
e. g . A lrichom is c. 40 Ma,  A rfa,11 1 .1.1· 22 M a  BP.  The seven
spec i es tha t  have evo l ved from l a ter i nvas ions  from the
no r th  a rc a fi n ch (Stago1 1 ople11ra oc11/a1a) . a tlowcrpcckcr
(Dicae1111 1  h ir u ll(//11ace11111) , 2 swa l lows (Nimn do 1 1 eoxe11a ,
H. 11 /grican.1) ,  2 sy l v i ids  (A crocepha/11s s/en/ore w,·, 
Mega /urns gra111 im:11. 1). and  a wh i le-eye (Zoslc:rop.1· 
laterofis) . Some o f  the Gondwanan  species  subsequen t ly 
spread to  the nort hern h em i sphere and seco ndari l y i nvaded 
Aus t ra l i a  (Coracina n o vaeho l/an diae. Cor vus coro1 1o ic/es) .

Sou l h - wcs l  W A  (.i s pa rt o r  t h e  Au s t ra l i an con t i ne n t )  
g ra d u a l l y  moved north  (c. 5 5 ° S l a t .  5 3-30  M a  13 P ;  4 5 ° S 
2 1  M a  B P ;  40° S I O  Ma  B P ;  c u rre n t l y 3 5 ° S ;  Crook 1 9 8 1 ) .  
Th e no r thern sec tor o f  A u s t ra l i a  reached the so u th -cast 
co rner o f  E u ra s i a  (S u nd a l a n d )  abou t  I O  M a  B P. Fo rest s i n  
sou t h - wes t W A  lie on rocks 2 . 6  Ga  o ld ( B i ggs a n d W i ld e  
1 980) .  W i t hou t volca n ic ac t i v i ty or o ther u p li ft, t h is 
p la tea u h as bee n ero d ed to a b road p c nc p la i n  ( B.i rtlc a n d 
S l cssa r 1 989 ) .  These gra n i tes ha ve subseq uen t l y  bee n 
ma n tled w i th ex tens i ve deep la tc ritcs, d eveloped under a 
trop ica l c l i mate preva le n t c .  25 Ma B P  whe n cove red w i th 
r a i n fo rest . La ter u p l i ft a lo n g  t he Darl ing Scarp rej uvenated 
drai nage and d i ssected the la tcri tic rcgol i t h . Euca lypts a rc 
f i rst detected i n  fossi ls 34 M a  B P, and the med i tc rranca n 
c li ma le o f sou th- west Austra l ia was establis hed 5 Ma B P  
(W h ile 1 986 ) . Whe n the ja r r a h  and k arri fo rests came to 
dom ina te the Darl i ng Pl atea u is no t known, bu t presu mab ly 
they ca n not be o lder tha n 5 Ma. 

Cl imat ic ch anges in south- west WA ha ve bee n 
ex te nsive in the past ( W yrwoll 1 979 ; Bow ler 1 982). From 
80 to 20 ka B P the re was an onset of ar id cond iti ons 
wh ich i n te nsi fied 20- 1 4 ka BP. Wetter co nd itions 
p reva i led betwee n 6 a nd 5 ka, w ith anothe r arid phase up 
to 2. 5 ka BP, f o l lo wed by fu rther wet/a r id n uctuat ions up 
to the p rese n t  (Chu rchi ll 1 968 ). Thus, with such cl imat ic 
instabi l ity, it is no su rp r ise that man y  b i rd spec ies cannot 

" Ma = 10' years
: 

Ga = 1 0' yoars: ka = 10' yoars. 
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be class i fied as Bassian,  Eyrean or Torres i an, and that few 
species a rc confined str ictly to forest .  

Comparison of Species Richness of 
Landbirds at Various Spatial Scales 

!- laving establ i shed d i fferences i n  the s ize o f avi faunas at 
b iogcographic sca l es ,  I now compare av ifau nas at sma l ler 
sca les, from 2 ha upwards, us ing the same approach as that  
of For d and Howe ( I 980). They assembled l ists of 
breed i ng b i rd species ( raptors, owls, quai ls, bu tton -qua i ls ,  
n igh tj a rs, k i ngfi shers,  parrots, pigeons, cuckoos and 
passcr incs) for 22 areas of forest/wood land i n  New South 
Wales and !he Mou n t  Lofty Ranges. To these I have added 
l is ls for various s ized areas from south-cast Aust r:.i l ia ,
compi led from gr idded maps publ ished by Aston and
Ba lm  ford ( I 978),  Anon. ( 1 979),  orris et al. ( 1 979) and
Emison el al .  ( 1 987).

Lists for sou th -west Western Austra l ian forests were 
compi l ed from in format ion presen ted in Wardel l 
Johnson ( 1 983) ,  i cho l s  and Watk i ns ( 1 984) ,  T i ngay and  
T i ngay ( 1 984) ,  Abbo l l  and Van Hcurck ( 1 985b ) ,  
Chri s tensen el at. ( 1 985),  Wo rs ley A l um i na  ( 1 985 ) ,  
Wykes ( 1 985 ) ,  Norwood ( 1 99 1  ) ,  Ch r i stensen ( 1 992 ) ,  
Abbott ( 1 995) and  J . C. Scrven ty (unpubl i s hed) .  

The number o f  b i rd spec i es breed i ng was t hen  
regressed aga in s t  n rca ( F ig .  1 4) .  S u rpri s i ng ly  the species 
i mpoveri shment  in Western Aus t ra l i an  forests reported 
above a t  l a rge (b i ogeograph ic) sca l es docs not app l y  at 
sma l l er spa t i a l  sca les (c. 1 - 1 00 ha) .  A 1 0  ha area shou ld  
ho ld  20-25 breed i ng  spec ies i r respec t ive o f  where the 
fores t  i s  i n  sou t hern ma i n l a n d  A us t ra l i a . Th i s  fi nd i n g 
uppears to i n d i cn lc t h a t  t he  g rea ter spec ies r i c hnes s  o r b i rds  
i n  eastern Au s tr a l i an fores t s  a rises fro m greater var iety of  
forest types . A ccord i ng  to Spech t et a l. ( I 9 9 5 ) , th e sou th 
we st forests o f  WA h a ve on l y  3 fores t commu n i t i e s  rrcsen t 
co m pa red w i t h 7 5  i n  sou t h- ca s t  SW .  Th i s  l a rge 
d i ffere nce i n  between- h a b i t a t d i vers i ty i s  p roba b l y  a 
fu n ct ion o f  mo re fert i l e so i l s ,  grcnte r topo gra p h ic re l ief, 
greater variat ion i n  a n n ua l  ra in fa l l , a larger area o f  forest, 
a nd grea ter prox i m i ty to N ew G u i nea o f th e forests o f  
easte rn N S W .  

H A BITATS O CC U PI E D  

The fo l low i n g  i n format ion  u pdates the treat me n t  provided 
by K imber and Ch r istensen ( 1 977 ), for wh i ch on l y  a sma ll 
nu mbe r of hab itat types were recogn i zed . 

The habi ta ts in wh ich the 8 1  land bird spec ies present i n  
the primacvn l forest have been recorded were I i  ted in the 
spec ies com mentaries presented earl i er. E leven categories 
were recogn ized : j arrn h, karri , wandoo, ting le, yarri and 
bu l lich forest; hea th; sedgcl and; wet l ands ; fl ooded gu m 
a long r ivers; and rock outcrops. The n um ber of spec ies 
recorded in each hab itat type varied from 5 to 70 with 
j arrah forest (70 spec ies out of 8 1  spec ies ) havin� most 
spec ies and rock outcrops (5) the least (Fig. 1 5 ). These 
d ifferences probab ly reflect the extent of each habitat type 
and the number of observat ions made in each. 
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No species was recorded from all 11 habitat types 
(Fig. 16). Parda lotus punctatus (Spotted pardalote) was 
the most broadly distributed, being recorded in 9 types. 
Six species were recorded in 8 habitat types: Phylidonyris 
novaehollandiae (New Holland honeyeater), 
Aca11thorhy11chus superciliosus (Western spinebill), 
Anthochaera cluysoptera (Little wattlebird), Corvus 
coronoides (Australian raven), Hirundo nigricans (Tree 
martin) and Zosterops lateralis (Grey-breasted white-eye). 
The next most versatile suite of species (7 habitat types 
occupied) comprised Falco peregrinus (Peregrine falcon), 
Platycercus zonarius (Australian ringneck), Pfatycercus 
spurius (Red-capped parrot), Platycercus icterotis (Western 
rosella), Todiramphus sanctus (Sacred kingfisher), 
Climacteris rufa (Rufous treecreeper), Malurus elegans 
(Red-winged fairy-wren), Stipiturus malachurus (Southern 
emu-wren), Pardalotus striatus (Striated pardalote), 
Sericomis frontalis (White-browed scrubwren), Ge,ygone 
fusca (Western gerygone), Acanthiza apicalis (Broad-tailed 
thornbill), Melithreptus chloropsis (Western white-naped 
honeyeater), Petroica multicolor (Scarlet robin), 
Pacl1ycephafa pectoralis (Golden whistler), Cofluricincla 
harmonica (Grey shrike-thrush), Rhipid11raf11liginosa 
(Grey fantail) and Strepera versicolor (Grey currawong), 
18 species in all. 

Five species were associated with only one habitat type 
in the primal forest: Circus approximans (Swamp harrier) 
(wetlands), Ninox connivens (Barking owl) Uarrah forest), 
Tyto alba (Bam owl) (flooded gum woodland along rivers), 
Acrocephalus stentoreus (Clamorous reed warbler) 
(wetlands) and Megahm1s gramineus (Little grassbird) 
(wetlands). Seven species were recorded in only 2 habitat 
types: Leipoa ocellata (Malleefowl), Cacatua pastinator 
(Western long-billed corella), Tyto novaeho!landiae 
(Masked owl). Mefiphaga ornaia (Yellow-plumed 
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honeyeater), Petroica cucullata (Hooded robin), 
Pachycephala rufiventris (Rufous whistler) and Cracticus 

tibicen (Australian magpie). 

ABUNDANCE 

Early literature emphasized the scarcity of birds in the 
forests of south-west WA: 

• 'Bird and animal life are scarce in these forest
solitudes' (Campbell I 890, referring to his
observations in 1889 in karri forest between Karridale
and Cape Leeuwin).

'There are not many birds about' (Campbell 1890,
referring to his observations in 1889 in jarrah forest
near Quindalup).

'The dense, dark Jarrah forests are peculiarly destitute
of all birds' (Carter 1987, p. 63).

'areas of large Jarrah timber ... , which forests are very
dark and gloomy, and usually devoid of bird life to a
very great extent. .. ' (Carter in Mathews 1922-23, 10,
p. 358).

• Birds generally, both for numbers and species, were
remarkably scarce'. (Campbell [in White 1921],
referring to his observations in 1920 in jarrah forest
near Bar.rabup).

• ' ... the striking thing about the avifauna of the district
was the number of absentees and the comparative
scarcity of many species present'. (Ashby and Le
Soeuf 1928, referring to karri and tingle forest near
Deep River).

10000 100000 1000000 10000000 100000000 

AREA(ha) 

Figure 14. Number of breeding landbird species (as defined in text) regressed against areajorforests/woodland in south-east 
Australia and south-west Australia. 
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These i mpressions have been con fi rmed for jarrah 
forest relat ive to open forest in V i ctor ia ( Wykes 1 98 5) , 
w i th tota l densi ty of b i rds of 5-7/ ha vs 1 4/ ha .  S imi larly, 
karr i  forest has a tota l dcnsi ty35 o f  birds of 5 .6/ ha in 
cont rast to 1 1  .4/ ha i n  moun ta i n  ash forest in V ictor ia  
(Wykes 1 985 ) . 

The probable explanat ion for th is  reduct ion i n  dens i ty 
o f  b i rds i n  Western Aust ra l ian forests i s  that there arc
i nsufficient resou rces to support larger dens i t ies .  Evidence 
for th i s  for canopy arthropod comes from Recher et al. 
( 1 996), though the NSW vegetat ion type stud i ed is not 
struc tura l ly comparable to jarrah forest. Another poss ib le  
factor i s tha t  t here is 1 10  year-round supply or nectar in  
Western Austra l i a n  forests (Wykes 1 985) .  Beller 
i n tcgrnlcd, p l ot-based stud ies o f  b i rd 11nd insect 
popu la t i ons and nectar and other carbohydrate sources 

" The dansilies presenled In Table 3 of Wardell .Johnson ( 1 964) have beon 
miscalculated from the dala provided in his Table 1. According lo my 
underslandIng ol t11e melllods, the correct divisor is 163 (� 1 44 .Jl .60'/10' ). 
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I· igure 15. Habital types in /he Jore.1·/.1· o.
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.1·011 t/1 1vest West em 
A ustmlia vmy i11 !he 11u111ber of la11dbird species present. 
.l, jarrah ( Euca lyptus margi nala)./i1rest; W. wa11doo 
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across Austral i a  arc needed t o  address this i ssue i n  a 
comprehensive way. 

L ike many b i rd commun i t ies around the wor ld,  those in 
j arrah and karri forests show a skewed stat ist ica l 
d istribution o f  spec ies densi t ies: most b i rd spec ies  occur at 
l ow densi t i es ( F ig . 1 7 ) . Sedgwick ( 1 9 5 5 ) estab l i shed the
same po in t  in a s l ight ly d i fferent way for jarrah forest .

Forests along watercourses support more species and 
greater densi t ies of birds than upland forests (e.g . Smith ,  P .  
1 98 5 ;  Recher el al. 1 99 1 ; Loyn 1 993 ;  La Rue el al. 1 995 ; 
W h itaker and M ontcvccch i 1 997) . A vai ) ab le  data from 
so uth-west Western Austral i an forests support this . In the 
northern j arrah forest , jarrnh forest supported 252 b i rds 
(26 pccics) , much less than forest a long st reams 
(43 1 b i rds,  32 speci es, Warde l l -Johnson 1 982) .  Fa rther 
sou th,  but st i  I I in the northern j arrah forest , yarr i  forest 
supported 60-80 b i rds (22-26 species) whereas up land 
jarrah forest supported on l y about 2 5  b i rds (20 spec ies, 
Abboll and Van l -lcurck 1 985b) . I n  both cases, the n umber 
or b i rd spec ies present  is  s im i l a r  but b i rds ,ire about  twice 
as abundan t i n  fo rest a lo ng s t reams .  car Co l l i e, r ipar ian  
forest had 1 5 5 i nd i vidua l bi rds present  i n  contrast to onl y 
63 i n  up l and forest (Worsley A l um ina 1 985 ,  p. 90). 
D i flcrcnccs in waler and nul r icn l  avai lab i l i ty and ,1111oun l  
of  undcrstorey between the  two landscape posi t ions ( H ave l 
1 975a, b) a rc probab ly respons i ble .  There is a lso seasona l 
variat ion : i n  summer lhc  d i fference i n  abundance between 
s t ream and up land forests is  greater than in winter 
(0 . i cho ls , personal commun icat ion ) .  This may rcnccl a 
need for wa ler i n  summer and less nowcring o f  upland 
p l an l  species in summer. 

Those b i rd . pcc ics  l ha l  a rc w idespread genera l l y  occur 
loca l ly al h igher densi t ies than spec ies  wilh l im i ted rn ngcs 
( Brown 1 995 ,  p .  1 06 ) .  In the forests o f south-wcsl WA,  no 
such re l a t ionsh i p  is ev i den t  ( F ig. 1 8 ), as is the case 
e l sewhere i n  Aust ra l i a  (Ford 1 990) . Th is  conclus ion 
shou ld be treated tentat i vely, as i t  rests on the assumpt ion 
thal lhc density est imates made by d i fferent observers arc 
comparable ( I  attempted lo address th i s by ca lcu l a t ing the 
med ian rather than the ar i thmet ic average) .  

A llcmpts to define b i rd commun i ties us ing  mu l t ivar iate 
techn iq ues have not been encouraging .  In the best s tud ied  
example, a l  M t  Saddleback (Worsley A lum i na 1 985),  b i rd 
assoc iat ions were l i n ked wi th habi tat  types bu t  were not 
stable from season to season . The framework devised by 
Have l  ( 1 975a, b) ,  Strclc i n  ( 1 988) and l n ions et al. ( 1 990) 
m ay be a more appropr iate approach. 

REPRODUCTIVE CAPACITY, NESTING 

ZONE,  AND NESTING SUBSTRATE 

Reproduct i ve capacity (or poten t i a l )  can b e  ind icated 
crudel y by moda l  c lutch s ize . Most of the b i rd spec ies 
present i n  the origi nal forests o f  south-west WA have a 
moda l c l utch s i ze of 2 or more eggs (S torr 1 99 1  ). Those 
species with a moda l clutch size of one arc :  
Calyplorhynchus banksii (Red-tai led b lack cockatoo) .  
C. baudinii (Baud in ' s  cockatoo), Eurostopodus argus
(Spotted n ightjar) ,  A trichornis clamosus (Noisy scrub-bird)
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and Anthochaera cf11ysoptera (Little wattlebird). Prima 
facie, these should be among the least common bird
species in the forest. This is indeed the case for all except 

A. c/11ysoptera. To this list should be added
Calyptorhynchus latirostris (Carnaby's cockatoo)
although this species has a modal clutch size of 2, only one
young is reared.

A more sophisticated measure of reproductive capacity 
is the number of young raised to independence per female 
each year; this, however, is known for only a few species 
(Long nd; Rowley and Russell 1991 ). It appears to be 
lower than in northern hemisphere bird species. Higher 
adult survival and repeated nesting in the same breeding 
season appear to compensate for the poor rate of fledging 
(Rowley and Russell I 991 ). 

Twenty-two species (20 per cent of the primaeval forest 
avifauna) are known to practise co-operative breeding. 
This involves more than two individuals providing care in 
the rearing of a single clutch or brood, unlike the more 
usual situation where one pair is responsible for the rearing 
of the young. These species are (Clarke I 995): 

Landbirds 

Merops ornatus 
Climacteris rufa 
Malurus sp/endens 
Malurus elegans 
Pardalotus stria/us 
Sericomis frontal is 
Smicrornis brevirostris 
Acanthiza chrysorrhoa 
Melithreptus chloropsis 
Phy/idonyris novaehollandiae 
Anthochaera ch,ysoptera 
Anthochaera carunculata 
Eopsaltria austrafis 
Eopsaltria georgiana 
Daphoenositta ch,ysoptera 
Falcunculus frontatus 
Arlamus cyanopterus 
Cracricus tibicen 

Waterbirds 

Tachybaptus novaehollandiae 
Porphyrio po1phyrio 
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The reasons offered to expla in co-operative breed ing 
have an uncertai n  basis (Clarke 1 995) .  There is a lso no 
obvious ecological characterist ic l i nk ing  a l l  of the above 
spec ies and at the same t ime excl ud ing  spec ies that do not 
breed co-operat ively.  

Structural c l asses i n  sou th-west forests arc defi ned in 
terms of he ight and project ive fol iage cover of the t a l lest 
stratum (Beard 1 98 1  ) .  Both characterist ics infl uence the 
degree to wh ich lower strata arc deve loped. Fou r  s trata arc 
recognizab le :  ground, undcrstorey, m idstorcy and 
ovcrstorcy. The l im its of these strata vary with forest type .  
Thus, in j a rrah forests t he  heigh t o f  the undcrstorcy i s  
2-3 m, that of t h e  m idstorey is 5- 1 2  m ,  a nd  the ove r  torcy
reaches a max imum height of c. 30 m. Towards the eastern
sector of the j arrah forest, ovcrstorcy height dec l ines to
20 m and midstorcy and understorcy c lements become
i nfrequent ( Havel 1 975a,  b) .  In  karri forests, the
undcrstorcy is very dense and, depend i ng on when last
burnt, may bc as ta l l as 5- 1 0  m. The m idstorcy ( 1 0-30 111)
i. sparse. The ovcrstorcy can a l l a in  a height of 80 m,
though mean codomi nant  height is 45 111 . In parts of t he
southern forests there arc extensive areas of sha l low so i l s
w i th i mpeded dra i nage. Such area support low, open
jarrah forcst (< I O  111 tal l ) .

A long rivers a nd  streams there is a r i parian zone 
cons i s t ing of woodland and dense th icket (3 m ta l l ,  
depend ing  on when las t  burnt) .  Swamps vary i n  s ize and 
in amoun t  of open water present ,  but genera l ly  they arc 
fri nged by woodl and and dense rccdbcds, wh ich may 
ex tend some d istance into the swam p. 

The nest i ng  requ i remen ts o f  each b i rd spec ies tend to 
be sat is fied pr imar i l y  by one of t hese s t ra ta (Tab le 9) , 
t hough most spec ies show some ncx ib i l i ty i n  select i ng 
nest ing s i tes. 

Landbirds 

Most spec ies (77 per cent) construct a nest that is placed in 
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Figure 18. A b1111dance (measured as median density for 26 
species of /andbirdfor wh ich density estimates are a vailable for 
Ne? 5 localilie�) bears 110 signijicant relationsh ip to distribution 
(number of occurrences. maximum po ·sible = l 8 7) in the fores ls 
of south-west Wes/em A ustralia. Number of occurrences for a 
species refers to lisls I I .  20. 22, 24-27 (inclusive), 38, 41-49, 
53-61 ,  64-90, 92- 107, 1 1 0-120. 122-129, 1 5 7-1 65, 1 67-185.
1 88-258, 260-270 in Tables I and 2. These lists are considered 
to be the most comprehensive.
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fo l iage or on a branch in the under torey (27 species), 
midstorey ( 1 7  species), or overstorcy ( I O  species) . inc 
species nest on the ground . Ho l l ows, usual ly in the trunks 
or branches of the overstorey trees, arc used by 1 8  spec ies 
(22 per cent of the  l andb i rd av i fauna). No  species can 
excavate a ho l low; i nstead the supp ly of ho l lows depends 
on the izc (and hence age) of the tree, and damage caused 
to the tree by lire, term i tes or fungi . 

This i n format ion prov ides the essent ia l  context for 
forest management :  prescri bed burning i n  spri ng is l ike ly 
to impact most on species wh i ch nest in undcrstorcy, 
whereas presc ribed burning in autum n  is  more l ikely to 
mod i fy m idstorcy and  even overstorcy, as wel l as 
undcrstorcy, and thus  a l so may i mpact on b i rd species 
wh ich nc t in these s t rata. W i l d fi res (genera l ly  occurr ing 
i n  sum mer) shou ld have the most  severe and hence the 
longest- l ast i ng effect on nesti ng hab i tat .  hcl terwood 
logging in jarrah forest shou ld  impact most on spec ies tha t  
nest in overstorcy, part i c u l ar ly in  large hol lows; whereas 
cull i ng to gaps in j arrah forest and clcarfc l l i ng in karri 
fo rest shou l d  i mpact on al l b ird spec ies un t i l  the 
regenera t ing  forest once again suppl ies t he nest ing (and 
other) resou rces ind i spensab le  to each spec ies .  

The p rocedu res in p l ace to ensu re that there is an 
ongoing su ppl y o r  su i tab le ho l lows for ho l l ow-nest i ng  
spec ies a rc  not we l l apprec iated by some ornithologists 
(e .g .  Blakcrs et al. 1 9 84, p .  277 ;  Saunders et al .  1 98 5 ) . 
The ex is tence of a spec ific  prescr ip t ion (CALM 1 989c) 
was not acknowledged by Garnett ( 1 992a, p. I O  1 ) ,  
Mawson and Long ( 1 994), Mawson ( 1 995) ,  Recher ( 1 996), 

au ndcrs and I ngram ( 1 995,  pp. 1 1 6 ,  1 1 8 )  or Ca l ver 
( 1 997 ) . A p lent i fu l  supp ly o f' ho l lows is o ften l i nked w i l h  
' o l d  growth ' , a orth A mer ican concept no t  app l icab le  to 
cuca lypt  forests (Chr istensen 1 992, p. 34; Bradshaw and 
Rayner 1 997b) .  Some orni t hologi sts a lso bel i eve tha t  
ja rrah trees l i ve to I 000 years, so t hat l a rge ho l l ows arc 
presumed to take hundreds of years to form and to be 
ava i l ab le for fu rther hundreds of years ( M awson and Long 
1 994) .  

I n  fac t , few large jarrah and ka rri trees arc o lder t l rnn 
250-350 years (Abbot t  and Loncragan 1 984a; Rayner
1 992; Bu rrows el al. 1 995 ;  Stoneman et al. 1 997) .  La rge
ho l l ows beg in  to develop at 1 20 years, becoming  common
by about 200 years ( Wh i tford.1,, unpub l i shed ; Bradshaw and
Rayner 1 997a) . Sta nds become senescent by 300 years
( Bradshaw and Rayner 1 997a ) .  The  ma i n  sa feguard for
ho l low-nest ing spec ies after c lcnrfc l l  ing of karr i  forest i s
the reten t ion of bu ffers around a l l coupes (we l l  dep ic ted i n
Christensen 1 98 1 ,  p .  1 8  a n d  in  Figure 1 4  o f  Warde l l 
Johnson and Ch ristensen 1 992). Maximum coupe size i
restricted to 80 ha and where poss ib le  there i s  a max imum
d i stance o f  400 m between areas o f  mat ure forest (CALM
1 994a) . About 6 I 00 ha of prc- 1 940 regrowth and
6 000 ha of regrowth forest regenerated between 1 940 and
1 97 5 a rc to  be  managed on  a rota t ion l ength  o f  at least I 00
years (CA LM 1 994a, 1 995c) .  The exten t that  these stands
w i l l  develop large ho l lows depends on how often they arc

" K.W. Whitford, Oeparlmenl o f  Conservation and Land Managamenl ,  Dwellingup. 
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to be thinned. 
Since 1 989, following the introduction of cutting to 

gaps in jarrah forest, hollow-nesting species have been 
safeguarded by leaving 3 marked habitat trees/ ha (CALM 
1 989c). New knowledge led to this prescription being 
improved, so that hol low nesters are now catered for by 
retent ion of 4 marked habitat trees/ ha and 6-8 marked 
potent ia l  habitat trees/ ha over the area of the gap (CALM 
! 995a). This provides a total of 40 habitat trees and 60-80
potent ia l  habitat trees in each gap. Many other potential
habitat trees are retained but are not marked (Armstrong
and Abbott 1 996). In shelterwood jarrah forest (cut to
encourage growth of exist ing lignotuberous seed l ings) the
same a1rnngement appl ies, with a large part of the
m idstorey being retained. These smal ler  cohorts of trees,
because of their advanced size and the reduct ion in
competi t ion, may take only 20-40 years to atta in the
threshold s ize (60 cm d.b.h .o .b . ) before large hol lows
form. In the exist ing mult ip le use j arrah forest , the density
of trees large enough to form a sui tably-s ized nest ing
hol low has been est imated as fol lows: Calyptorhynchus

banksii (Red-tai led bl ack cockatoo) ( 1 3 .3/ ha); Cacatua
pastinator (Western l ong-bi l led corel la) ( 4 . 5/ ha);
Platycercus zonarius (Austral ian ringneck) (37 .9/ ha);
P. spurius (Red-capped parrot) (22 .5/ ha); and P. icterotis
(Western rose I la) (3 7 .9/ ha) (based on data provided by
Mawson and Long [ 1 994] ,  Abbott [ 1 998b, c], and CALM
[ 1 992a, p. 1 72]).

L imited information is avai lable about the home range 
of hol low nesters. Mawson ( 1 995) establ i shed that 
Platycercus spurius (Red-capped parrot) ( 1 1 5 g body 
weight) has a core home range of 1 5  ha. This fact, 
combined with the densi ty of trees large enough to fom1 a 
suitably-sized nest hollow (22.5/ ha), indicates that a pair 
should have a choice of more than 300 nest trees within the 
home range. Abbott ( 1 998c) estimated, on certain 
assu mptions, that a pair of Calyptorhynchus banksii 

(Red-tai led black cockatoo) (600 g) shou ld have a choice 
of more than I 00 nest trees within the home range. 

Retained habitat trees of jarrah and marri , being deep
rooted, wi l l  not read i ly be blown down. Of the 400 habitat 
trees marked and retained after logging of ! 00 ha of jarrah 
forest, it is est imated that only 96 w i l l  fall  down within a 
I 00-year period (Wh itford and Wi l l iams 1 997). Thus, loss 
of some retained habitat trees is unl ikely to have a major 
i mpact on hol low avai lab i l i ty during this period. 

Recher ( 1 99 1 )  specu lated that nest ing resources such as 
dead wood, logs on the ground, dead branches, bark, 
cobwebs and l i chen may be in short supply in logged 
forests . However, in my experience in regrowth ja rrah and 
karri forests of al l ages these resources are abundant. 
Moreover, those species (e .g .  Eopsaltria australis (Yellow 
robi n), Rhipidura fuliginosa (Grey fanta i l )) that use such 
materia l s  in or for their nests are common and widespread. 

Although the study by McComb ( 1 994) of Platycercus 
zonarius (Austra l i an  ringneck) and Pardalotus striatus 
(Striated pardalote) indicated that sufficient sui table 
hol lows/ ha remained after t imber harvest ing, i t  rests on 
inval id methodology. Rel iable data on the occurrence of 
hol lows collected from 145 felled trees were amalgamated 

with subjective counts, made from the ground, of hol lows 
in 2 1 8  standing trees. The latter flaw has been avoided in a 
study currently being prepared for publ ication (Whitford 
personal communicat ion). 

Waterbirds 

Ninety per cent of waterbird species (Table 9) bu i l d  a nest 
that is p l aced in understorey (reedbeds or rushes in water, 
1 5  species), in overstorey (trees in or near swamps, 
7 species), on the ground (4 species), or on water 
(2 spec ies). Three species wi l l  use hollows in trees in or 
near swamps for nest ing. 

The nesting habitat of most waterbird species is 
vulnerable to burning of swamps or other ripar ian habitat. 
However, this risk is minimal if prescribed burning takes 
pl ace in spring when soil is moist. Note, however, that 
aborigines were recorded by G. F . .  Moore burning swamp 
vegetation in summer (Meagher 1 974, p. 62) . Timber 
harvesting genera l ly  has little relevance to waterbirds as 
swamps contain no t imber of commercial significance and 
logging of adjacent forest does not impact on water qua l ity. 
Stoate and Bednall (nd) mention the conversion of 
paperbark (Melaleuca preissiana) flats i n  the upper reaches 
of some streams in the northern jarrah forest to wetlands 
dominated by sedges. They attr ibuted th i s  to wildfire 
removing l i t ter in these flats and thi nning out the forest 
canopy, causing a ri se in water table. 

FORAG ING NICHE 

The locat ion o f  species in food chains and food webs is, 
after habitat, the most important way that biodiversity is 
structured. Information on food has been summarized in 
Table 9 from Serventy and Whitte l l  ( 1 976), Barker and 
Vestjens ( 1 989, 1 990), and RAOU ( 1 990- 1 996). Foraging 
habit general ly fo l lows the term i nology of Recher et al. 

( 1 985) .  

La1tdbirds 

About hal f (42 species) of the land b i rd speci es present in 
the primaJ forest of south-west WA are i nsect ivores 
(Table 9). However, they separate out on substrate (air, 
ground, fol iage, bark), habitat (forest ,  heath, riparian), and 
feeding method (glean, pounce, snatch). Further niche 
subdiv is ion is probably effected by d ifferences between 
species in dimensions of the beak and vertical stratificat ion 
in their use of foliage in the forest (Wooller and Calver 
1 98 1 ). This predominance of species foraging for insects 
on foliage is not surpris ing, given the vast surface area of 
green leaf matter in the forest. For example, a j a rrah tree 
with d .b .h .o .b .  of 30 cm (and height of 1 9  rn) has a total 
single-sided leaf area of 56 m2 (Whitford 1 99 1  ); an average 
hectare of forest wou ld have c. 40 trees/ ha with d .b .h .o. b .  
30 cm (CALM 1 992a). Because j arrah forest has  a leaf 
area index of 1-2 (Stoneman et al. I 996), the total area of 
leaves per hectare should be I O  000-20 000 m2

• Detai led 
analyses of vertical use of forest by bird species have been 
presented for jarrab by Wykes ( 1 985), for jarrah and 
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wandoo by Worsley Alumina ( 1 985) ,  and for karri by 
Warde l l -Johnson ( 1 985). Most act iv i ty is concentrated in 
two zones: near the ground (0-5 m) and in the mid and 
upper storeys. 

Seed eaters ( 1 3  species) ma in ly  separate out on the 
basis of beak size (for breaking open fru i ts) ,  habitat, and 
s i ze and hardness of the seed consumed. Some of these 
species subsist also on nectar, i nsects and soft fru i ts .  

The nex t  largest group consists o f  predators: spec ies 
which k i l l  and eat other b i rds, repti les and mammals .  
These I I species tend to sepa rate out on degree of 
genera l iza t ion o f  d iet and whether foraging  takes p lace 
d ur i ng the day or at n ight .  

There arc 8 spec i es of nectar feeders present .  They 
subdivide th is resource on the basis of habitat, b i l l  length, 
degree of  spec ia l ization on particu la r  plant species and 
degree of  dependence on i nsects .  

Five spec ies arc omn ivores, eat ing i nsects ,  fru i ts ,  seeds, 
vegetab le matter and even carr ion. They subd iv ide on the 
basis of hab i ta t ,  substrate and beak size. 

One spec ies is  a spec ia l is t  on fruit of mis t letoe but w i l l  
a l so consume insects. 

Waterbinls 

The J I  spec ies compris ing the pr imal  forest waterb i rd 
fauna arc primar i ly  insect ivores ( 1 3  species), herbi vores 
[consumers of vegetable matter such as leaves, tubers and 
seeds] ( I O  species) or predators (8 species) .  These spec ies 
separate out on beak s i ze, habi tat ,  feed ing behav iour, and 
depth of water requ ired for feed i ng i n .  

Niche Shifts and Expansions 

The absence of part icu lar species from sou th-west Western 
Austra l i an  forests has apparent ly a l lowed ecologica l and 
morphologi cal release i n  some of the species presen t .  

The Western wh i tc-naped honcycatcr Melithreptus 

ch/oropsis has evol ved from a popu lat ion of  M. /1111atus 
i solated in south-west WA i n  the absence of M. gularis. I t  
has a longer b i l l  and foot than M. fimatus ( Keast 1 968) and 
spends more of i ts fo raging  t ime p rob i ng bark for i n sects 
( personal  observa t ion),  just as M. gularis docs in eastern 
Austral i a  ( Keast 1 968) .  

I n  south-west WA there arc on ly J spec ies o f  thornbi l l  
compared w i t h  5 spec ies i n  eastern Austra l ia .  Aca11thiza 

apicalis and A. inomata have broader n iches than the i r  
equ i valents A. pusilla and A .  reguloides i n  eastern 
Austra l i a .  They forage more in  fol iage in  a l l  strnta in the 
forest (Keast I 96 l ,  1 976 ;  personal observat ion) .  
A. ch1ysorrhoa, the one species common to both sides o f
the cont inent, a l so feeds relat i vely more in the branchc
and fo l iage o f  trees than i t  does i n  eastern A ustra l i a  ( Keast
1 976 ; personal observat ion) .  Zosterops lateral is can also
be part icu l ar ly versat i le  in i t s  forag i ng  n i che ( Mees I 969;
Keast 1 975) .

Several spec ies of raptor i n  south -west WA show 
d i fferent ratios of beak s ize between sexes and between 
species (Olsen 1 995) .  Beak s ize of the sexes of A ccipiter 
cirrocephalus (Col lared sparrowhawk) converges (re la t ive 
to south-east Austral ia), as is also the case for Aquila 
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auda.x (Wedge-ta i led eagle). In contrast beak size of the 
sexes of Haliastur sphenurus (Whistl i ng  kite) diverges, as 
does beak size of the sexes of Falco berigora (Brown 
falcon) .  The south-west popu lat ion o f  Tyto 

novaehollandiae ( M asked owl )  resembles the Tasmanian 
populat ion i n  its large body s ize and degree of s ize 
di morphism between the sexes ; in bot h  featu res it is most 
u n l ike the populat ion in sou th-cast Austra l ia ( Debus 1 993) .

Keast ( I 976) documents other morpho logical ( b i l l ,
w i ng  a nd  tarsa l )  sh i fts of south-west spec ies of passcri ncs 
re l at i ve to those (or comparable) species in V ictoria . Some 
spec ies a l so showed increased size d i morphism between 
the sexes . This was a t tr ibu ted to a need to min i m i ze 
i ntraspcc i fic compet i t i on  for food, thus enabl ing the 
species invo l ved to mainta i n  h igher popu la t ion numbers. 

POPULATION MOVEMENTS 

early 20 per cent o f  the landbi rd spec ies (a l l  i n sect ivores) 
in the pr imal  forest show some defin ite seasonal movement 
( m i gra t i on) w i th i n  or from the forest .  Fou r spec ies -
Todiramphus sane/us (Sacred k ingfisher), Merops ornatus 
(Ra inbow bee-cater), Hin111do 11 igricc111 .1· (Tree mart i n) and 
Acrocephalus sten toreus (Clamorous recd warb l er) - arc 
comp lete ly absent from the forest i n  w i n ter presumabl y 
because o f  a dec l i ne in numbers of aerial insects. For two 
ot her spec i e  , A ccipiter.fascialus (Brown goshawk) and  
Cuculus pallidus ( Pa l l i d  cuckoo), nearly a l l  o f  the  
popu l at ion departs for the  w i n ter wi th  on ly  a few 
ind iv idua ls resident n i l  year. The reason for this is not 
k now n . 

The rema i n i ng l O spec ies - CC1co111C111t isjl11befl{/on11 is 
( Fan- ta i led cuckoo) ,  C/11ysococcyx basci/i.,· ( 1-lors fic l d ' s  
bronze cuckoo). C. lucidus (Sh i n i ng bronze cuckoo). 
Pardalolus punclalus ( Spotted pardalotc). P. slriatus 
(Str iated pardalotc), Ge,ygonefusca (Western gcrygonc) ,  
Rhipidura Juliginosa (Grey fanta i l) .  Coracina 
novaehollandiae (B l ack- faced cuckoo-shrike), Artw11us 
cyanoplerns (Dusky woodswa l low) and Zoslerops lateralis 
(Grey-breasted wh i te-eye) - more or less spend winter in  
on ly  part o f  the fores t .  Usua l ly  these spec ies move to the
warmer and drier forests, though with Ca. jlabelliformis,
C/i. basa/is, Ch. lucidus and A. cyanoplerns a few b i rds
remain i n  the southern forests a l l  year.

Other k i nds of movements a rc a lso evident. A l l spec ies 
o f  cour  c exhi b i t  d i spersa l  of i ndependent young from the 
nest i ng  terri tory or home ra nge of the pa rents . These 
movemen ts probably re cmblc d i ffus ion,  arc more or less 
loca l ,  and ensu re that any adu l t  morta l i ty (and consequent 
vacanc ies in  home range) i compensated for. Species 
dependent on po l len and/or nectar (Glossopsilla 
porphyrocephala ( Purp le-crowned lori kcct), some 
honcycatcrs) usua l ly  show i rregu lar movements as they 
track the sea onal flowering of cucal ypts, banksias, 
grevi l l eas etc .  Part i cu la r ly  important is  the floweri ng o f  
marri in autumn, a season when nectar is i n  short supp l y .  
Many species of waterbird tend to concentrate in  t he  wetter 
south-west during summer and then d i sperse i n l and dur ing 
winter .  Most of these movements take place at n ight and 
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tend to go unnoticed . Probably the most extreme type of 
movement i s  the irregular irruption into the south-west of 
Ga/linula ventralis (Black-tai led nat ive-hen) (Storr 1 99 1  ) . 

Comprehensive and co-ordinated bird banding 
programs are needed i f  populat ion movements are to be 
elucidated . 

DISTU R BANCE ECOLOGY 

l n  a forest, a di sturbance i s  a more o r  less discrete event
that k i l l s  trees and/or other organ i sms. The space opened
up can then be ut i l ized by organisms of the same or
d ifferent species.

Before 1 829, d isturbance gradients in the forest were 
probably relatively simple, being caused by spatia l 
variation in wi ldfire ( in i t iated by l ightn ing strikes) and 
windthrow, fires set by aborigines, and senescence of 
i ndivi dual trees and patches of trees. Gaps produced in the 
forest by these processes were then filled by regenerat ion, 
lead ing to diversi ty in stand structure. In the subsequent 
1 70 years d isturbance gradients have become considerably 
compl icated, with up to 15 factors in teract ing in a s ingle 
local i ty. A broad spectrum of si tes now exists, from those 
cont inuously d isturbed (e .g .  pasture, towns, sal ine 
wetlands and rivers) to those i nfrequently disturbed 
(e.g. forest unburned for 60 years, forest unlogged). 

WhitJock ( 1 9 1 4) raised the important issue of why a 
smal l  and feeble- flying species such as Stipiturus 
malachurus (Southern emu-wren) is able to persist, 
whereas larger species such as A trichornis clamosus 

(Noisy scrub-bird) and Dasyornis /ongirostris (Western 
brist leb i rd) in the same hab i tat verged on becoming ext inct. 
The answer i s  l ikely to be found i n  how and for how l ong a 
species '  habitat is changed by d isturbance such as fire. 

1 .  Scale, Intensity and Frequency of 

Disturbances in  the Forest 

The major environmental impacts in the forests of south
west WA are as follows: 

Permanent Destruction of Forest 

Agriculture. Th is is the most s ign ificant factor, as it has 
resulted in deforestat ion ( clearing of forest) . It took the 
Bussells , pioneer sett lers at Augusta in 1 829, 4 years to 
clear 1 .2 ha of karri forest i n  order to grow vegetables for 
thei r own consumption (Cu l l ity 1 979) . As markets 
developed, settlers in the forest learned that stocking rates 
could be improved if  trees were r ingbarked and later 
burned to promote the growth of nat ive herbage. The rate 
of c learing of forest was slow, however, until ear ly this 
century, when the Government purchased Mi l lars' t imber 
concession near Denmark for agricul tural settlement .  After 
the Great War, desp i te Parl iament i n troduc ing the Forests 
Acl in 1 9 1 8 , the Government of WA actively promoted 
land sett lement at the expense of j arrah and karri forest, 
a ided by the introduction of superphosphate and 

subterranean clover. It was not until a change i n  
government in 1 924 that substantial areas of  forest 
became State forest. By 1 930, almost 1 .2 M ha of 
forest had been permanently withheld from agricultural 
purposes (Forests Department 1 969) . After World War r r ,
bul ldozers increased the rate of  deforestati on on 
farm land. 

The geographical extent of deforestation can be 
gauged by examining the d ifference between the original 
distribution of forest and the extent of State forest (Fig. I ) . 
Much of the jarrah and wandoo forest between Mundari ng 
and Jul imar has been cleared, as has forest in the eastern 
sector, particul arly east of Dwel l i ngup, between Darkan 
and Boyup Brook, between Boyup Brook and A l bany 
(Jarvis 1 979), and along major river val leys such as the
Preston and Blackwood ( e .g .  Christensen et al. 1 98 1  ) . 
About 1 .5 M ha or 42 per cent of the original forest is 
ei ther partia l ly or completely c leared (Beard and Sprenger 
I 984) . More detai led estimates of clearing, in particular 
forest ecosystems, are tabulated i n  Commonwealth and 
Western Austral ian Regional Forest Agreement Steering 
Committee ( 1 998 ,  p. I 25 ) . Regenerat ion of trees is 
prevented by continual grazing by stock. Sign i ficant 
portions of high qual i ty forest have been removed in the 
vic inity of Col l ie ,  Kirup, Bridgetown, Manj imup, 
Pemberton , Northcl iffe and Walpole for agricultural 
purposes. Riparian habitat has also been destroyed or 
extensively modified by orchards, particularly in forest east 
of Perth (McArthur and Mulcahy I 980) . 

River regulation. Damming of rivers for watersupply to 
towns, c i ties and irrigated farms has destroyed significant 
amounts of ripari an habitat. Such hab i tat does not re
develop upstream of dams. Waterways affected include 
Munday Brook (dammed 1 89 1 ), Helena Rjver ( 1 902), 
Bickley Brook ( 1 92 1  ), Churchman Brook ( I 928), 
Canning River ( 1 940), Wungong Brook ( I 979), Serp�nt ine 
River { 1 96 1 ) , Dandalup River ( 1 974 and 1 994), Drakes 
Brook ( 1 966), Samson Brook ( 1 94 1 ) , Logue Brook ( 1 963),
Harvey River ( 1 9  I 6 and 1 948), Col l ie River ( I 933 and 
1 960) and Harris River ( 1 990) . By my calculation 
c. 1 92 km of riparian habitat have been destroyed. The
water surface of al l dams (when full} totals 9 200 ha
(Watts17

, personal communication) .
Waters in domestic supply reservoirs are deep, cool 

and nutrient poor, and large fluctuat ions in water level 
prevent establishment of reeds and sedges (Lane and 
McComb 1 988) . These impoundments thus tend to be 
unsuitable breeding habitat for most waterbird species . 

Potential dam si tes sti l l  exist in the Harvey, Col l ie , 
Preston, Donnel ly, Warren, Shannon, and Denmark 
water resource basins (Western Australian Water 
Resources Counci l 1 989; Commonwealth and Western 
Austral ian Regi onal Forest Agreement Steering Committee 
1 998, map 1 8) . As the human population of south-west 
WA i ncreases, i t  is d ifficult to imagine that further river 
regulat ion and consequent loss of riparian habitat wil l  not 
take place.  

" P. Watts. Water Corporation, Leederville. 
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Urba11 izatio1 1 .  Clearing of forest has taken place, at  
various scales ,  to enable hu mans to sett le i n  v i l l ages, 
towns and ci t ies . Earl y this century deforesta t ion  wa 
very local and at a scale of c. I ha to support one forester 
(hut, pastu re paddock for horse [ the on ly  mode of 
transport) ; see H avel 1 989, p. 290) .  Next i n  the scale of 
d i st u rbance wa the sma l l  pot m i l l . The area c leared of 
forest would not have exceeded 2-3 ha.  This type of 
v i l l age was temporary, bei ng  dependent on the l oca l 
avai labi l i t y  of su i table t imber. The th i rd type of urban 
development was the l a rge t i mber m i l l  . These had severa l 
hund red peop le  re . i dent (Ednie-Brown 1 896) and some 
(such as Jarrahdale,  Dwel l i ngup, and Pemberton) 
e ventual l y  achieved permanence. The area cleared of 
fore. t was i n i t ia l l y  of the order of 50- 1 00 ha.  Fi nal ly, 
towns developed al Glen Forrest ,  Jarrahd ale,  Dwel l i ngup, 
Pemberton, Denmark, etc .  and served as a focus for the 
esta b l i shment or other i ndustries. In some cases 
hort i c u l t u re ,  m i n i ng and other i ndustries came fi rst and 
t i mber mi l l i ng deve loped l a te r, e .g .  S tonev i l le, B ick l ey  
and  Karragu l len, Don nybrook (orchards ) ;  Col l i e  and  
G rccnbushes (coa l and t i n  m i n i ng re . pcct i vcly) ; Boyup 
Brook (. hecp farming ) ;  and M ,1rgarct R i ver (da i ry i ng) .  
I n  t he forest i m mediate l y adj acen t  to Penh, extens ive 
fragmenta t ion  took place fol low ing . cu lc ment around 
v i l lages at Darl ington,  M u ndar i ng, Ka lamu nda, Lesmurdic 
and Rolcystone . 

By my calcu l a t i on  there arc 32 towns s i t uated with i n  
t he  or igi na l  forest boundary ;  t h e  tota l area of forest 
c l eared i s  es t imated at  c. 3 000 ha .  

Pine pla1 1wtio11s. Pi11 1 1s radiara h as been ex tens ive l y 
p l an ted i n  parts o r  thi::  h i gh q ua l i t y  ori g i nal forest ,  
part i c u l arly near Dwc l l i ngup,  Col l i e  and Nannup .  Some 
23 000 ha have been affected i n  th i s  way ( Kaye 38, persona l  
com mun icat ion) .  No publ ic ly-owned n at i ve forest has  
been c lea red for p ine  p lan tat ions s i nce 1 983 .  

Tra,mvay, road, railway and powergrid co11.1·tmctio1 1 .

A n  ex tens ive temporary l ight ra i l way system radi ated 
from t i mber m i l l s  i n  the per iod 1 870- 1 950 (Heberle 1 997 ) ,  
tota l l i ng c .  4 800 km (Gu nzburg and Aust i n  J 997). M any 
o r  these tramways were con verted to t racks and  roads a fter
World War I I .  Ra i l ways were extended i nt o  the fores t a fter
1 893 lo sl1 pporl the mi n i ng and t i mber i nd ustr ies, and by
1 897 the  sou th- west ra i l way (from Perth and S u n bu ry )  had
reached Br i dgetown . There is an exten s i ve net work of
bi t u mcn ized ro.1ds through the forest , connec t i ng towns.
W i l l 1 i n  t he forest there a re many secondary roads and
t rack .  used by loggers , tour i s ts ,  m i ners, conservat ion i sts,
farmer. , fi sher. , energy suppl i ers (e lectr ic i ty, gas) ,  water
suppl iers and ap i a ri s t s .  The Lota! length of roads that had
bee n constructed and was st i l l ma in ta i ned in 1 968 wa
c. 27 000 km (Forests Depart ment 1 969, p .  36). Many
roads were c losed ,  however, in  the I 970s to preven t  fu rther
spread ofdiebaek disease. Rad i at ing from the Col l i e

" J. Kaye, Depar lment o l  Conservalion and Land Management .  Sunbury. 
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coa l fields is a network of 330 kV transmi ssion l i nes ,  which 
has necessi tated c learing of 200 m wide corridors through 
forest. 

Temporary Modification of Forest 

Pastoralism . Pi oneer formers in the forest a l ways 
seu led next to a r i ver and a l lowed t heir stoc k  to browse 
in the forest . S tock wou ld have prefe ren t i al l y  browsed 
nat ive grasses and ot her soft nutr i t i ous feed, but t he 
concu rrence of con t i nuou s graz i ng and d rought years led to 
stock bei ng forced to cal less n u tritious scrub (Cu l l ity 
1 979) .  By t he 1 860s rickct. in catt le ,  from eati ng 
Macrowmio, w,Is w i despread .  I t  was rou nd that cat t l e  
depasturcd on coasta l  vegetat ion near  the forest from 
December to Augu st i mproved in cond i t ion .  Large 
pastora l leases were w idespread last  cen tu ry th roughou t the 
rorest, as e v idenced by i nspect ion of officia l  m aps . Flocks 
o� sheep were shepherded to prevent depredat ion by
d i ngoes and forag ing on poison pea (Gastrolobi1u1 1

spec ies) .  Because o f  the rough forage, t he dens i ty o f  sheep 
was low (c. II 5 ha,  K . Smi th  persona l  com m u n i ca t ion ) .  
Shepherds adopted t h e  aborig ina l  pract ice of burn ing 
patches of vegetat ion each year i n  l ate s ummer and 
au t u m n  to cncou r:Ige green pic k (l/ G lover  1 979) . Cal l ie  
were ru n i n  the wel ler forest · .  Pa latab le  p l an t  spec ies 
wou ld  have been pre ferent i a l ly grazed and the ground 
vegetation and lower u nderstorcy shou ld have become 
more open .  The i mp,1ct of t hese changes on b i rd 
popu l at ions i s  u n k nown, but presumab ly  was m i nor and 
tempora ry. M ost graz ing l enses were resumed by 
Govern ment fo l low ing the Homestead Act of 1 893, and 
released for c lose r set t le men t  , 1 1 1d agr icu l t ural 
developmen t  en t a i l i ng deforestat ion .  

Logging. Ti m ber ex t ract ion fro m the forest commenced 
la L cen tury, and many pans of the  forest have been cut 
over up lo _3 or 4 t i mes (Heberl e 1 997). The most heavi ly
i m pacted l orest is the h i gh qua l i ty forest ( Fig .  I ) . [ n  the 
period be fore the Forests Act of 1 9 1 8, l ogged fore. ts 
rece i ved no s i l v i cu l tu ral  management (A bbot t and 
Loncrng,111 1 986) . Up to t he second world war, mos t of t he 
h i gh qua l i ty j .i rrah forest was gi ven a ' regeneration 
c leu n i ng' i n  which large marri trees or senescent j arrnh 
trees containi ng no merchantable t i mber were e i ther ri ng
barked or removed ( A bbol l , l l ld Loncrngan  1 986) .  

The st ructu re of t he forest be fore logg ing  took p lace 
was apparen t ly  open, resemb l i ng park l .1 1 1d, except a long 
streams where undergrowth was dense. Lane- Poo le (ncl )  
noted t h a t  the v i rg in  jarrah forest had 'a  very scal lcrcd 
l ower storey' with a smal l ' nu mber of groups of po le and
pi le wood'  and was 'open enough to r ide through eas i l y
[on a horse ] . . .  t he  old ha nds report that the forest was st i l l  
more open i n  the early days o f  the colony .  There was l ess
sap l i ng growth say they ' .  H u tchins ( 1 9  ! 6) recorded that
the j,1rrah forest i s  'open, so much so as to be genera l l y
travers i b le i n  any d i rection , on foot, o r  on horseback,
w i thou t  paths ' .  These remarks are supported by my
in terviews with landholders and foresters born before
1 928.
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Forest structure in the virg in  forest appears to have 
been greatly influenced by fire,  set by l ightni ng, 
aborigines and the early settlers, interact ing wi th soil and 
l i tter moisture grad ients determ ined by topography, aspect ,  
c l imate, t ime of year, and weather condi tions (Wallace 
1 966; Talbot 1 973 ; Underwood 1 978 ;  Hal lam 1 985, p .  1 5) . 
Most of my i nformants who l ived in the karri or jarrah 
forests in the 1 920s recal l ed that fires were lit by formers 
around the i r  properties i n  au tumn after a l i t t le rain had 
fal len and could be as frequent as every 2-4 years. 
A lthough large areas were burn t ,  burning was patchy and 
of l ow intensi ty. Once the forest canopy was reduced 
through Jogging and the spread of dieback disease, 
understorey pro l iferated (Abbott and Loneragan 1 984b), 
part icu l ar ly after the policy of excluding fi re from regrowth 
stands was adopted in the late 1 920s. 

The major difference in structu re between the 
primaeval forest and the modern forest is the l imi ted 
distr ibution of understorey th ickets (especia l ly  in the 
northern forest) ,  a less open forest canopy, and the 
greater density of very large trees in the original forest .  

A l l  forest logged i n  S tate forest i s regenerated soon 
after t imber harvest i ng  is completed. With in  5 years of 
logging in j a rrah forest ,  both overstorey and total cover 
exceeded 80 per cent of the val ue for unlogged jarrah 
(Stoneman et al. 1 989a) .  In karri forest overstorey cover 
reached the value for u n logged karri forest by 8 years and 
total cover was the same as in unlogged karri forest by 5 
years (Stoneman et al. 1 989a). The amount of State forest 
logged each year is c. 1-3 per cent. A bout 33 per cent of 
jarrah forest and 46 per cent of karri forest have been 
exc i sed as nat ional parks, nature reserves,  and road , river 
and stream reserves and w i l l  not be logged in the future. 
Logging systems vary in intensity and purpose, and have 
changed considerably during the past 1 20 years (Abbott 
and Loneragan 1986 ;  Stoneman et al. 19896; Christensen 
1 992; B reidahl and Hewett 1 995) .  

Ti mber harvest ing is an operat ion based on the science 
of s i lv iculture, long-term planning,  and carefu l 
management .  Roading is constructed or selected so as 
to mi nimize ecological damage. Stream zones, di verse 
ecotype zones (heath, sedgeland, herbland, rock outcrops, 
swamps, lakes, wood l ands), and dieback-free forest are 
avoided (CALM 1 996). Before any loggi ng of j a rrah 
forest takes p lace, the status of ex ist ing regeneration 
(advance growth) i s  assessed (CALM 1 997 b) . By marking 
the trees to be reta ined, the forester largely determines 
how the stand wil l  develop after logging (CALM 1 995a) . 

Each stand of jarrah forest is current ly harvested in one 
of three ways, depending mainly on the structure of the 
forest :  (a) th i nning - to promote grow th on retained 
trees; (b) gap c reat ion - to release exist ing 
regenerat i on  by complete removal [except for habita t  
trees] of competing overstorey trees; and (c) shel terwood -
to promote establ ishment of seedl ings by part i a l  remova l of 
competi ng  overstorey trees. Select ive harvest ing takes 
place in dieback-affected forest and low rainfal l jarrah 
forest where some harvestable trees are presen t ,  but not 
enough to j usti fy th inn ing or c reat i ng a gap (CALM 
1 997g). Care is taken during thinning to ensure that up to 

1 0  per cent of retained trees are marri and that under- and 
m id-storey trees of other species are protected. Some 
of the marri retained are crop trees (CALM 1 995a) . In 
gap creation, gaps have to be 50- 1 00 m apart so that 
they are surrounded by corridors of forest (oldgrowth, 
old regrowth, shel terwood or thinned). Gaps cannot 
exceed 1 0  ha.  Habi tat trees , retained at the rate of 20 
trees/ 5 h a  over the gap, must be larger than 70 cm 
d . b.h.o .b.  and be in senescence stages 2-5 (out of an 
8 point scale) where possi ble .  Potenti a l  habitat trees are 
retai ned at the rate of 6-8 trees/ ha over the gap and 
must be in senescence stages 2-4 (CALM 1 995a). 

In karri forest even-aged regrowth stands tal ler than 
30 m are subject to thin ning (CALM 1 9926),  with the 
retained basal area vary ing from 1 6-22 m2/ ha, dependen t 
on stand height . A l l  sheoak, habitat trees and marri are 
retained. Because karri regenerates onl y  from seed, it i s  
necessary when regenerating stands t o  remove compet ing 
u nderstorey vegetation by bu rn ing or mechanical
disturbance so as to create a su i table seedbed (CALM
1 997d) . Mature stands with a s i ngle overstorey are
clearcut and regenerated by one of th ree methods: retai ned
seed trees (CALM 1 997c); art ificial  spreading of seed ;  or
planting of nu rsery-raised seedlings (CALM 1 9956) .
Potent ia l  habitat trees could be grown by scorching thei r
crowns (CALM 1 995 b) , thereby promoting development of
epicormics, which over several decades senesce. The
ensuing dead branch stubs could then begin to form
hol lows. Such trees are capable of I i  ving for another 1 50
years .

Regrowth karr i  forest in the estab l i shment phase has a 
very h igh densi ty of karri (5000 stems/ ha, c. 6- 1 0  m tal l )  
by 8 years after clearfell i ng (B radshaw and Rayner 1 997a) .  
The j uven i le stage then commences wi th  crown closure,  
and the stand gradual ly self- th ins to a densi ty of 400--500 
stems/ ha (dom inants c. 30 m tal l )  at 25-30 years . The 
remaining trees continue to reduce i n  densi ty to 150-�00 
stems/ ha (at 50--60 years) and i ncrease in stem diameter. 
Cover of the overstorey matches that of unlogged karri 
stands I O  years after cutt ing and after a further I O  years 
stabi l izes at 1 0  per cent greater than that in unlogged 
stands (Stoneman et al. 1 989a). Dominant trees achieve 
90 per cent of their final height at 60-70 years 
(Ray ner 1 99 1 ) .  For a montage of colour photographs 
showing the regenerating karri forest up to 100 years 
after clearfel l ing ,  see White and Underwood ( I 974), 
Anon. ( 1 976, pp. 8-9) and Christensen ( 1 98 1 ) .  Recher 
( 1 99 1 )  pointed out that marri is not retained as seed 
trees in c learfel led karri coupes, implying that wildl ife 
values were be ing neglected. However, marri 
regenerates read i ly from l ignotubers and stumps 
(Whi te and Underwood 1 974), making the provi s ion of 
seed trees unnecessary (CALM 1 9956). 

Al l  cu tover forest is subject to detai led survey of 
regenerat ion . Any understocked areas are infi l l -planted . 

Wildfire. Al though the forest i s  subject every year to 
l ightning stri kes (A bbott and Loneragan 1986 ;
U nderwood 1 990; CALM 1 9946) ,  fires developing
were probably not of signi ficance to European sett lers
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unt i l  the J 860s, when aboriginal  popu la t ions decl i ned
prec ip i tously as a result  of i ntroduced di seases . Their
burnini9 of the forest (presu mably to prov ide food such as
kang.iroo, tubers and berries) then ceased, resul t i ng in
w idespread bui ld up of l i t ter and branches on the forest
f loor. U nder the  r ight combi nation of cri t ica l
c i rcumstances (dry soi l ,  dense l i l ler and u ndergrowth, high
ambient temperature,  wi nd),  a fi re started by l i gh tni ng,
arson or ol her factor wi l l  qu ic k l y deve lop i nto a h igh
i n tensity or crown fi re . The best example in the past
50 years is the Dwc l l ingup w i l d fi re of 1 96 1  in wh i ch
1 36 000 ha of forest were burned by  22  known fi res over  a
period o f  5 days.

By about 1 870 European scl l lcmcnt  bega n lo spread 
and S lra tcgic ( a l be i t  l i m i ted) c learing of wood l and on the 
adj acem Swan Coasta l  P la in  and w heatbe l t  commenced 
(Jarvis 1 979) .  Fi res l i t  by set t lers to clear thei r l and of 
nat ive vegeta t ion and encou rage fodder wou ld have spread 
i n to the fores ts  and caused crown fires. In  l he absence o f  
loggi ng debris ,  l a rge trees of jarrah and marri respect i ve ly 
arc not or rarely k i l led by such high i ntens i ty fi res 
( B ur rows 1 987) .  

From the 1 870s l imber harves t ing a t  J a rrahdn le  
i ncreased the amount  of  wood debr is  on the forest fl oor 
and thereby ensured that w i ld fi res were able to burn out 
l a rger a reas of forest t han was probab ly  the case in the fi rst
few decades of Europea n scl t lement  (McCaw and Burrows
1 989) . This impacl com menced l ater farther sou th,  once
t i mber harves t ing began at Dwe l l i ngup,  Manj i mup and
Pcmbcrlon ( 1 9 1 0- 1 2) .  In the presence of loggi n g debris,
high i n 1c 11s i 1y fi re degrades the cond i t i on  of t ree crowns
and fac i l i t ates the deve l opment  of ho l lows.

A map of a l l  ( 1 43 )  detected l i ghtn i ng-caused fi res in 
the  forests of sout h -west WA for Lhe years 1 987-9 3  
demons t ra tes t h a t  such i gn i t i on points are geograph ica l ly  
ex tens i ve (CALMfire 1 994 u n publ ished) .  I f  i t  i s assumed 
that t hese fi res were l c fl to burn for 4 ch,ys i n  moderate 
summer cond i t ions,  more than 50 per cent of the forest 
cou ld be bu rned i n  a 6-ycar peri od . Th i s  is a very 
conservat i ve assum ption because su m mer fi res arc l i ke l y  to 
burn for more than 4 days w i thou t suppress ion act i v i t ies .  

Thus,  the l arge sca le  forest fi res of  the late 1 9 ' "  and 
early 20'" centu ries were the combi ned resul t  of 
c lear i ng of forest for agr icu l t ure, paslora l  ac l i v i ty , 
d ispossess ion of aborig i n a l  people, and  u n regu l a ted 
logg ing .  The Forests Act o f  1 9 1 8  brought the forest 
u nder profess ional  management ,  even tua l l y  lead i ng to
t he modern I o l icy of using prescribed burning to m i n i m ize
t he occu rrence of l arge scale wi ldfi re.

Prescribed b11m i11g . A l though i ntrod uced in 1 954, th is  
management  prac t ice was not fu l l y  i m plemented unt i l  

,. The details  or Noongar burning practices are unknown. apart lrom the lacl lhat 
most took place in  summer (Burrows et al. 1 995) . P resumably their use o f  lire 

was both skil lul and managed. otherwise bird species restricted to riparian hab i t a t  

i n  the d r i e r  northern jarrah lores! would no t  have persisted with frequent and 

broadscate burning or this habitat. Indeed. i i  is likely lhal species such as 
Atrichornis clamosus (Noisy scrub-bird), Ma/urus sp/endens (Splendid fairy-wren), 

Malurus elegans (Red•wlnged lalry·wren), Eopsa//ria georgiana (Whi te-breasted 
robin) and Stagonopleura oculata (Red-eared lirelail) had greatly insul a rized 

distr ibutions in the norlhern jarrah lorest 
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after the 1 96 1  Dwcl l i ngup wi ldfire, supported by 
recommendations of a Royal Commission . Plan ned 
burning is based on scie nt ific knowledge accumulated 
i nce the 1 930s. I n formation on soi l  mo i sture, l i t ter 

depth ,  soi l  dryness index, rate of  spread o f  fi re for various 
forest types, etc has been tabulated (S neeuwj agt and Peet 
1 985) .  S tate forest is  bu rned at the forest b lock scale in a 
mosaic pauern (DRSG 1 982, p. 1 96), current ly at nn 
i nterval of 1 2- 1 7  years (Commonweal t h  and Western 
A ustra l ian Regional Forest Agreement S teeri ng Commi ttee 
1 998, pp. 1 56 and 1 59) .  Areas to be harvested may be 
bu rned (pre ferab ly  one season prior, and at low i n tens i ty)  
i n  order lo reduce den s i ty  or scru b  ( t hereby a l low i ng easier 
and safer access for l recmarkcrs and fe l lers, CALM 1 996, 
1 997a) . Such fires arc usua l ly  planned to occur  dur i n g  
normal  presc ri bed aeri a l  burni ng. 

Logging coupes arc burned wi th in  2 years of loggi ng 
( ' tops disposa l b urn' ) . F i re is exc l uded fro m regrowth 
karri s tands for about  1 5  years. Forest  around tow ns is 
bu rned more frequent ly than e lsew here i n  order to protect 
l i fe and property from summer w i ld fi res .  Recent years
have see n more e ffort put i n  LO v,1ry i ng the season of
burn ing (Burrows 1 990). M uch o f  t he  forest i s  s ubject to a
per iod from m id- December to mid-Marc h when burning  i s
proh ib i ted by law and i s perm il lcd on ly u nder spec ia l
c i rcu mst ances. As t he south-west of WA exper iences a
Med i terranean c l i mate, i t  is normal ly i m possib le to
undertake widespread prescribed burning i n  winter. M ost
burning is therefore done i n  late spri ng (October
December) and late au tumn ( A pri l-May) .

Fi re i ntens i ty dur ing spr ing  burning shows very 
ma rked spat i a l  var ia t ion ( U nderwood and  Chris tensen 
1 98 1 ,  p .  1 6) ,  bei ng i n fl uenced by aspect,  location in the 
l , 1 ndscape, and age o f  the fores t .  With fi res set in spring, 
the na ture conservation i nt e nt i s  to prod uce a mosa ic  i n  
i n tens i ty o f  b u rn  ( Figure I i n  McCorm ick  1 972 ;  Figu re I i n  
K i mber 1 974; (Table 1 7  a n d  Figure 1 1  i n  Ch risten sen and 
K i mber I 975 ;  U nderwood and Christensen 1 98 1 ,  p. 1 5 ;  
Yan Hcu rck e t  al. 1 998), wi th  about 20-30 per cen t  of  the 
total  ground area l eft unbu rnt .  Much of t he ovcrstorcy is 
left unscorchcd (sec, for example, Underwood and 
Chr istensen 1 98 1 ,  p .  1 1  ) .  A ny loca l i zed scorch ing  of  tree 
crowns i s  fo l l owed by dense rc fo l iation in su m mer. Fu l l  
rc fo l ia t i on of ground vegetat ion takes 2-3 years .  A u t u m n  
fi res resu l t  in more c rown scorch i ng a n d  o ften a l mos t  
com plete combust ion of ground vegetat ion ( e . g .  Van 
Hcurck et al. 1 998 found  that 1 0-30 per  cen t  of l e a f  l i t ter 
was unbu rned) .  In karri forest ,  t he cover con tributed by 
ground vegetation and t he ovcrstorey retu rns to pre- fi re 
levels by 1 9  months a fter 'severe' fi re . Cover cont r i bu ted 
by the shrub and lower undcrstorey takes longer 
(Christensen and Kimber 1 975) ,  wi th max i mum dens i ty of 
sh rubs ach ieved by 6 years after a prescribed fi re (Ti ngay 
and Ti ngay 1 984). 

The i mpact of  various li 1·e i n tens i t ies on regenerat ion 
fol lowing the fire, part icu lar ly the vert ical d istr ibut ion 
of fol i age, has been summarized d i agram matical ly by 
U nderwood and Christensen ( 1 98 1 ,  p .  24) .  The current 
standards to be achieved w i th hazard reduction fire and 



Ian Abbott , The avifauna of the forests of south-west Western Australia

si lvicu ltural fire using aerial prescribed burning in the 
southern forests are clearly set out in CALM ( 1 997h) .  

Vegetation in and around swamps can burn very 
in tensely. Kimber ( I  974) noted that a prescri bed 
(spr i ng) fire w i l l  not general ly run through a swamp 
unt i l  the vegetation is 7-8 years old.  Refol iat ion from
rootstocks is rapid :  e .g .  Agonis linearifolia exceeds
1 .5 m in hei ght one year after a fi re in spri ng and i s  
dense enough 10 make walking d ifficult Plant spec ies  
tha t  dominate the understorey of riparian areas, form i ng 
th ickets 2 .5-5 m tal l ,  and regenerate after fire only from 
seed (e.g. Acacia pentadenia, Banksia seminuda, Bossiaea 
aquifolium, B. laidlawiana, Trymalium floribundum) 

flower wi th in  4----6 years of fi re (Burrows•0, unpubl ished
data; personal observation). Clearly, these species are 
adapted to fi re frequencies of 8- 1 2  years . These species 
also ntta in  a heigh t of at least 2 m as soon as 2-4 years 
after fire (S kinner 1 984). 

Recent research by Burrows and Friend ( 1 998) has 
examined reproduct ive characterist ics of key pl an t  species 
after fire in jarrah forest .  They propose that t he t ime to 
flowering and fruit ing of the slowest maturi ng species 
could be used as a biological standard for defi n ing fire 
frequency. Based on such data, the sustainable min i mum 
fi re frequency for upland jarrah forest recei ving rai nfal l  
> 900 mm/year is c .  6 years ; that for  upland jarrah fore t
with < 900 mm/year is c. 8 years; and that for riparian
forest (> 900 mrn/yenr) is c. 1 2  years . Burrows and Friend
( 1 998) therefore have proposed a more di vers i fied fire
regime than that current ly app l ied :  fi re in spring,  fol l owed
6 years later by another fire i n  spring, fol lowed 6 years
later by a fire in autumn ,  fol lowed by 12 years with no fire,
after which the cycle is repeated.

Rates of l i t ter accumulation in j a rrah forest after fire 
i ndicate that the minimum poss ib le fire in terval is 2-3 
years (high rai nfal l  forest) or 2-5 years ( low rainfal l 
forest) (Burrows et al. 1 99 5) .  Studies of black bands on 
the stems of Xanthorrhoea preissii and historical records
appear to i ndicate that aboriginal burning before European 
set t lement was triennial over much ofthe south-west (Ward 
and Van Didden 1 997 ; Ward 1 998) .  

Some biologists (Woinarski and Recher 1 997) 
ev idently con fuse edge burning (CALM 1 993) by hand 
of forest block boundaries along publ ic roads (no 
unburned understorey remain ing for a distance of c. 1 00 m
from the edge) with aerial burning in the interior of the
forest block (many unburned patches remai ning, crown
scorch variable) . The purpose of hand burning along such
boundaries i s  to m in i m ize the r isk of fire escapes from
aerial burning into adjacent unburned forest (The escape
rate from prescri bed bu rns is 5 per cent - CALM 1 997g,
p. 82). In the southern forests, scrub rol l ing is also used
along the perimeter of areas to be prescript ion burned.

In summary, prescri bed burning has been 
spectacu larly successfu l  i n  reducing the exten t of wi ldfire,  
u sual ly caused by l ightning or arson (B radshaw et al .
1 99 1 ) , and i n producing an intri cate mosa ic  of various ages
of regeneration (Robertson 1 998). The opinion expressed

'° Dr N.D. Burrows. Department or Conservation and Land Management. Crawley. 

by Storr ( 1 99 1 ,  p. 1 0) that State forest is 'managed from 
the viewpoint of timber product ion'  is only partial ly 
correct .  Regenerating forests do need protect ion from fi re 
if they are to develop into stands capable of produc ing both 
t imber and habi tat, as well as escaping the destructive 
impacts of periodic wildfire. 

Dieback disease. Probably i n troduced soon after 
European settlement, the fungus Phytophrhora 
ci,111a111omi has spread through much of the forest w i th 
sui table env i ronmental condit ions (Shearer and Ti ppett 
1 989) .  Low- lying parts of the forest in  the higher 
rai nfal l zone are most prone to i n fection (Havel 1 975b). 
More than 225 000 ha have been extens ively affected; 
result ing in  death of susceptible plant species, including 
jarrah, Banksia grandis, Xanthorrhoea preissii and other 
promi nent components of the ground flora. Normal ly such 
'g raveyard ' s i tes are colon ized by resistant species such as 
marri , yarri , and bul l ich (photographs of graveyard si tes 
are provided in Shea 1 975 ;  Postle et al. 1 986, p .  48 ;  
S hearer and Tippett 1 989;  Beard 1 990, p .  84). The  cause 
of 'jarrah dieback' (as it was then known) was on ly  
establ ished in  1 965 ; this discovery 'was a watershed in 
forest management, as it necessitated a re-examina t ion of 
al l  ex i s t i ng acti vit ies in  the forest '  (Havel 1 989). 
Developments in policy and management of dieback 
disease are out l i ned in Bradshaw et al. ( 1 99 1 ) .  

The most important pri nc i p le regarding dieback 
d isease in  re l at ion to t imber harvesting is the need to 
m i nimize the ri s k  of soi l  being transported from areas 
i n fested w ith the d ieback pathogen to areas fre.e of 
dieback (CALM 1 997f) . During si lvicultu ral operations in 
dieback-affected forest (CALM 1989a), retent ion of 
resistant tree species (including any resistant jarrah) is 
emphasized in order to maintai n forest canopy. Of equal 
priority is the protection of ex i st ing sapling regenerat ion 
from fi re or logging damage (CALM 1 989a) and the 
creation of ashbeds to promote regeneration (CALM 
1 989b) . 

Min ing . Al though mineral leases are extens ive withi n 
State forest, economic deposits of minera ls  and ores tend 
to be highly loca l i zed. The area of forest so far removed 
for min ing is 1 3  400 ha (baux ite), 2000 ha (coal , open cut 
s ince 1 943) ,  1 600 ha (t in) and 280 ha (gold) (Caporn4 1 , 
personal communicat ion) .  After mining, rehab i l i tat ion of 
the si te takes place (Stedman 1 988;  Bartle and S lessar 
1 989) .  The objective is to re-establ ish a stand of trees with 
structural variety; i ncreasi ng  effort is i nvol ved in using 
l ocal speci es such as jarrah and marri and i n  promoting an
abundantly floweri ng understorey with a legumi nous
component (Kabay and Nichols 1 980; Koch and Ward 
1 994; Ward and Koch 1 995).

Aboriginal Utilization 

Aborigi nes hunted several bird species for food (Meagher 
1 974). The flesh of Dromaius novaehollandiae (Emu)  was 

" N .  Capom. Depar tmen t or Conservation and Land Managemen l. Como. 
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h igh ly esteemed for eat i ng. Cygn us arra111s (B lack swan) 
was a lso taken when i t  was moult i ng .  Other species 
part i cu l arly recorded in early co l on ia l  t i mes as being eaten 
were Aquila audax (Wedge- ta i led eagle) and Plwps 
chalcoptera (Common bronzewi ng) (Meagher 1 974). 
Abori g i nes regarded young Platycercus z.onarius 
(Austra l i an ri ngneck) as a great del i cacy and c l imbed trees 
w i th the a id  of a tomahawk 10 obta in  t hem (G reen 1 9 89a,  
pp. 24-25).  Quai l ,  cock,l loos and waterfowl were recorded 
w i thout deta i l as food i tem , and eggs and you n g  of 
raptors ,  parrots,  pi geons and waterfowl were co l l ec ted 
fro m June to Janu ary ( Meagher 1 974).  

Introduced Species 

Predators .  Cats would very l i kely have colon i zed the 
forest soon after European sett l emen t commenced i n  l 826.  
Foxes arrived overl and ( from South  A u stral ia) i n  the late 
l 920s ( Long 1 988),  fol low ing  co lon izat ion by rabb i ts i n
I 9 1 6- 1 92 1  (S todart and Parer 1 988 ) .  Agr icul tura l
disturbance may have faci l i ta ted t he spread o f  rox cs and
cats w i th i n  the south-west forest reg ion .  Rabb i t s  became a
serious pest i n  t he I 950s i n  the  sou th-west and were
contro l led by ' I  080' poisoni ng ( K i ng 1 990) . The fox
became very nu merous in the  1 970s once t he  rnyxoma
v i ru s  rep laced poison bai t i ng  of rabb i t s  ( K i ng et al. 1 98 1  ) .  
though i t  w:1s a l ways least numerous  in karri forest .  Femi 
cats may be abundant in fore. t , e .g .  40 we re k i  l lcd <lu r ing a 
pe 1 ' iod of 3 years around a house at S m i th Brook south o f  
Manj i mu p  (Webs ter 1 948 ) .  Both predators are l ike l y to 
i m pact on the 9 spec ies or land b i rds and 4 species of 
walerb i rd nest i ng  on t he ground i n  the forest  (Tab l e  9 ;  
B u rbidge and Fu l ler 1 990) .  H owever, b roadsca lc aer i a l 
ba i t i ng by CALM ( 'Western S h i e ld '  P roject) i s  begi n n i ng 
10 bring fox numbers u nder con t ro l  (Ba i l ey  1 996) .  

The Laugh ing  Kookabu rra w a s  i n t roduced i n  
south-west WA in the 1 890s and soon estab l i shed i n  
the forest .  I t s  i m pact on nest i ng b i rds has n o t  been 
i nvest igated . 

Competitors .  Very few i n t roduced b i rd spec ies arc 
apparent ly  ab le  10 es tabl i sh  permanent popu la t ions i n  
t he forest.� o f  south-west WA , ev idenced by the 
i n format ion presented i n  Table 4.  The Ra i nbow lori kcct  
( Tridwglo.1·.1·us lwe111awd11s) , i n t roduced to Perth i n  the
I 960s , now occ urs throughou t  t he rnel ropol i tan  area 
( Lamont un<l B u rbidge 1 996). Pre. u mab ly i t  w i l l  
spread sou th  a long t he S wm1 Coasta l  P l a i n .  Pred ic t i ve 
model l i ng based on B ioc l i m  ind i cates that m uch of 
sou th-west WA has a c l i mate that wou ld  suit  
T hae11wtodu.1·. I f  i t  i n vades the k arr i  forests ,  i t  may 
compete w i th the n at ive l orikccl species, Glossopsilla 
porpliyroceplwla. Accord i ng to Lamont ( 1 996) and 
Lamont and B urbidge ( 1 996), G. po17Jhyroceplwla is  
u n l i ke ly to be d i spl aced a i t  i s  smal ler than T lwematodtts,
feeds on smal l cucalypt nowers, and apparen t ly  coexists
with T. lwematodus i n  south-east Aus t ra l i a .  Nonetheless 
this spec ies has been recorded feed ing  al flowers of jarrah 
and marr i .  It i. a lso aggressi ve to other b i rd spec ies 
(Lamont 1 996 ) .  

CALM Science 

Introduced prey Jpeciesfor native predators.  The
arri val of the rabb i t  in the forests of south-west WA 
i ncreased the food supp ly of some raptor species ,  and 
may have compensated for the con tract ion in distri but i on,  
and  dec l i ne i n  abundance, of many species o f  na t i ve 
ma mmal.  fol low ing the arr i val  of the fox .  In t roduced 
mice, rats and rabb i ts  have also con t r ibuted to the diet of 
ow l s  ( Barker and Yestjcns 1 989 ;  Debus and  Rose 1 994;
Debus 1 997) .

Pollution 

Sali1 1Gtio11 rf streams. Ex ten s i ve c lear ing o f  nat ive
vegeta t ion i n  the whcatbc l l/shecpbc l t  has  resu l ted in  r i vers 
(Avon, M urray, Col l ie, B l ackwood, Warren,  Pr, 1n k l a n<l) 
d ra i ning t h is area becom ing  sa l i ne ( Wes tern Aus t ra l ia n  
Water Resources Cou nc i l  1 992). The connex ion between 
c l ea ri ng  of nat i ve vegetat ion and the devel opment or 
secondary sa l i na t ion  was noted in WA as c,irly as 1 897 
(Wood 1 924). A l though c lear i ng comme nced ear ly  this 
ce n tu ry and peaked in the I 960s, widespread sa l i na l ion of 
freshwater lakes i s  a re l a t i ve ly recent even t ,  e .g .  Lake 
Towcrr i n ing was s t i l l  fresh i n  1 966 (Frocml and McComb 
1 99 1 ) .  Other l ,i rgc l akes al the eastern marg in  have a l so  
become permanent l y sa l i ne ; i n  pr i maeval t i mes, t hey 
probably beca me sa l ly  in summer/au tumn bu t  reverted to 
fres h wa ler i n  w i n te r/s pri ng.  Now the  on ly  fresh wet l ands 
rema i n i ng i n  na ture reserves on the  fri nge of the forest arc 
K u k u l i kup ,  Dobaderry swamp, Yarnup lagoon,  Poorg i n u p  
swamp, and  G rasmcrc Lake (Ha lse e t  al. I 993a) .  S t reams 
and swamps dra i n i ng habi tats tota l l y  w i t h i n  S tale forest 
rema i n  fresh ( Peck and H u rlc 1 973 ;  Scho fi e ld  et al. 1 988 ;  
La ne and McComb 1 988),  and t i mber harvest i ng  
operat ions arc des igned to avoid r i sk  Lo wa ter ciua l i ty 
(B rad haw et al. 1 99 1 ,  U nderwood et al. 1 99 1 ) .  

I ncreas ing and then permanent sa l i nalion eventual ly 
causes dea th  o f  c mcrgenl  vegetat ion (e .g .  Frocnd and 
M cComb 1 99 1  ), i m pact ing pan icu l ar ly on those waterbi rd 
. pecics req u i ring dense rushes, reeds or t rees (sec Tab l e  9 ;  
S anders 1 99 1  ) .  l l a l se ( l 987 ) i nd icated that o n l y  6 spec i es 
- Cygn us atralu .1· ( B lack  swan),  Tadoma wdomoide.1· 
(Austra l i an  she lduck ) .  /\ 11as 11 rnd/i.1· (Grey tea l ) ,
/\ .  rhynclwti.� (Aus t ra l ian shoveler) ,  Plwlacmcorax
mela11ole1 1co.1· (Li t t l e  pied cormorant)  and Fulica atra

(Eu rasi ,1 11 coot) - wou l d  be abund a n t  and breed i n  sa l i ne
l a kes . Most waterb i rd s pec ies , however, arc assoc i a ted
w i t h  brack i sh  waters and  breed successfu l l y  in  such wate rs
(Goodse l l 1 990; Ha l se et al. I 993b) apparen l l y because of 
h t rgcr popu la t ions of  i n vertebra tes i n  brackish waters .  

Creation of New Habitats 

Eu ropean set t lement  has i ntroduced ex tens ive areas of new 
habi ta ts . These arc open areas of gra. s tand ( past u re), open 
areas of cropland and stu bble (wheat, oats ) ,  wood l and 
(orchards ) ,  p11rk la nd i n  and around towns, a nd ga rdens i n  
tow ns and on farms. Agricu l t u ra l  development has also 
created many sma l l  and re la t ively sh a l low waterbocl ies 
(farm dams) throughout parts of the forest . These are used 
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by 8 duck species (Jaensch and Vervest 1 988b). Damming 
of rivers has created large areas of ol igotrophic deep water 
used transiently by 4 duck species (Jaensch and Vervest 
1 988b) . 

Habitat Fragmentation ? 

To some bio logists (e.g . Recher 1 996; Russel l and Rowley 
1 998), forest management ( logging, prescr ibed burning) 
fragments forest and thereby has the potent ial to impact on 
the persistence of some b i rd species. However, this use of 
the concept of fragmentat ion is inappropriate. 
Fragmentat ion refers to the creation of remnant parcels of 
land contai ning nat ive vegetat ion, as a resu lt of permanent 
cleari ng of nat ive vegetation for agriculture and 
urbanizat ion . The intervening new habitat (wheatfields, 
pasture, bu i ldings) is unsuitable habitat for most of the bird 
species present prior to clear ing .  Indiv idual birds of these 
species seem unable or unwil l ing to disperse through 
hostile habitat. Populations effectively remain marooned 
in the remnants (s ink populations, Pul l iam 1 988, in which 
reproduction does not compensate for mortal ity). There is 
a considerable d ifference between a small number of farrns 
surrounded by forest (as for example at Jarrahdale) and an 
agr icu ltural area (such as the wheatbelt near Kel lerberrin) 
containing few large remnants of nat ive vegetat ion. It is 
the permanent clearing of nat ive vegetat ion that creates 
habitat fragmentation. 

Because of subtle variation in water avai labi l ity and 
physical and chemical propert ies of soi ls across the 
landscape, the primaeval eucalypt forests of south-west 
WA exh ibi ted an extensive mosaic of natural patch iness at 
many sca l es (Matt iske Consulting 1 997): s ite-vegetation 
types (Havel I 975a ,  b; Strele i n 1 988); vegetat ion 
complexes and ecological vegetat ion systems (Matt i ske 
and Havel 1 998 ,  Commonwea l th and Western Austral ian 
Regional Forest Agreement Steeri ng Committee 1 998) ;  and 
forest ecosystems (Bradshaw et al .  1 997) .  This , together 
wi th the is land- l i ke nature of the original forest, is why the 
North American concept of obl igate forest- interior bird 
species (often requir ing old growth) is not appl icable to the 
forests of south-west WA. 

Wi th  logging and prescribed burning, further 
heterogeneity is imposed on the landscape, but at a 
diversity of spatial scales (up to l O ha for jarrah loggi ng; 
up to 80 ha for karri clearfel l ing ;  up to c. 5 000 ha for 
prescribed burning, itsel f not uniform but containi ng 
unburnt patches varying in area from several m2 to 1 0• m2) .  
These disturbances are then a l lowed to ini t iate ecological 
succession which is well advanced before the next 
disturbance is imposed, 5- 1 00 years later. 

This type of disturbance is wel l  accommodated by the 
concept of hab itat variegation (McIntyre and Barrett 1 992). 
Disturbed vegetat ion is more aptly perceived as a modified 
version of the original vegetation and thus does not present 
a permanent barrier to most bird species. Recently 
harvested coupes and burned blocks are embedded in a 
forested landscape offering a spectrum of post-disturbance 
succcss ional stages. As noted by Ford and Barrett ( l 995), 
many Austral ian bird species view their original habi tat as 

patchy and varying in qual ity, and so do not have difficulty 
coping with a modified landscape. See, in addit ion, many 
of the species accounts so far published in RAOU 
( I 990- 1 996}. The subtle (and straightforward) distinction 
between habitat fragmentation and variegat ion is well 
i l lustrated by Eopsaltria australis (Yel low robin) .  In the 
extensively cleared Western Austra l ian wheatbelt, Yellow 
robins occur only in fragments of native vegetat ion larger 
than 20 ha and less than 2 km from other patches of nat ive 
vegetation 20 ha or more i n  area (Lambeck 1 997}. In 
contrast ,  Yel low rob ins  in jarrah forest occur throughout 
the mosaic of available habitats resu l t ing from logging and 
burning at var ious t imes in the past (see Tables I ,  2, 1 1  ) .  

2. Changes to Bird Species Richness following

European Settlement

There have been extens i ve changes to the forest avifauna 
fol low i ng the inroads of European sett lement, main ly  in 
the arrival of species not previously present .  Some of 
these changes reflect habitat change in adj acent areas, 
particularly the wheatbelt and Swan Coastal Pla in .  Th is 
has enab led open country spec ies to penetrate into cleared 
forest. The 1 2  species of landb i rd involved are Aquila 
11101phnoides (Lit t le eagle), Cacatua roseicapilla (Galah), 
Neophema elegans (E legant parrot), Meliphaga virescens 
(Singi ng honeyeater). Epthianura albifrons (White-fronted 
chat), Rhipidura leucophrys (Wi l l ie wagtai l), Grallina 
cyanoleuca (Magpie-lark). La/age tricolor (Whi te-winged 
fr i l ler), Cracticus torquatus (Grey butcherbird). Anthus 
novaeseelandiae (Richard 's pipit), Cinc/orhamphus 
mathewsi (Rufous songlark) and C. crura/is (Brown 
songlark). The six species of waterbird i nvolved are 
Chenonetta jubata (Austral ian wood duck), 
Malacorhynchus membranaceus (Pink-eared duck), Ardea 
pacijica (Whi te-necked heron), Threskiornis spinicollis 
(Straw-necked ib is), Ga/linula tenebrosa (Dusky moorhen) 
and Vanellus tricolor (Banded lapwing). 

Only one of these species (A. mo,phnoides) actual ly 
breeds in stands of forest trees; the others are dependent on 
pasture, remnant trees on farm land, gardens in towns and 
around farm bui ldings, or the provision of dams (earth 
tanks) for stock. 

A further four species were introduced i nto Perth and 
have spread ei ther unassisted (Streptope/ia senegalensis 
(Laughing turtle-dove), S. chinensis (Spotted turtl e-dove) 
or assisted (Columba livia (Domestic p igeon), Dace/o 
novaeguineae (Laughing kookaburra)) into areas with 
su i table habitat within the forested part of the south-west .  
A fifth species, Neochmia temporalis (Red-browed finch), 
was released directly into forest/farm land. Of these 
species, only D. novaeguineae and N. lempora/is can l ive 
i n  uncleared forest .  

Many other species occur regularly i n  fannland within 
the forest but are not yet known to breed. Examples 
inc l ude Elanus caeruleus (B l ack-shouldered kite), Falco 
cenchroides (Australian kestre l), F. longipennis (Austral ian 
hobby) , Polytelis anthopeplus (Regent parrot) and Petroica
goodenovii (Red-capped robin) .  

The remaining spec ies (Table 4) are mainly vagrant or 
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infrequent ly recorded . In the future some of these may 
colon i ze the south-west of WA and estab l i sh  ei ther on 
c leared land surrounding S tate forest or in natural habi tats 
with i n  State forest .  

On the deb i t  s ide, one forest species, Ralfus pectora/is 

( Lewin ' s  ra i l) is presumed to have become ext i nct in sou th
west W A  (d isappearing from wetland irrespect ive of land 
tenure ; after 1 8 50 near Perth,  a fter 1 880 near A lbany, after 
1 907 near Margaret River, and after l 932  at W i lgarup) .  
J udged by the sma l l  numbers o f  speci mens col lected or 
s ighted (8 )  and t he  few loca t i ons at wh ich the species was 
recorded (4) ,  t h i  species seems  to have been very rare 
from i ts discovery i n  the 1 840s unt i l  the last record i n 
1 93 2 .  I t  is possib l e t hat t h is spec ies, with i ts apparent 
grcat l y- insu lar ized geograph ical range, was sensi t ive to too 
frequent burn i ng o f  i ts habi ta t  as European farm ing 
advanced. B lakcrs et al. ( 1 984) mention predat ion o f  t h i s  
species by  cats. 

A second species, Atrichornis clamosus (No i sy scru b
b i rd) , d isappeared from its hab i tat with in forest and a l most 
everywhere e lse probab ly before I 900 (Sm ith 1 985a) .  Th is  
species wa ev ident ly very rare in colon i a l  t imes - on ly 
c. 20 spec imens were col lected and i t  was recorded from
on ly 6 loca l i t i es .  I ts apparen t  cxcess i vcly- insularizcd
geographical range left i t  vu lnerab le  to a cha nge in fire
reg ime once European set t lemen t  advanced rap i dly in the
I 890s . In that decade the popu lat ion of WA treb led
fo l lowi ng the d iscovery of go ld (J arv i s  1 979) . The ensu i ng
shortages o f  food led the governmen t to encourage
agr icu l tu ra l devel opment . Th is  wou ld have greatly
i ncreased the clear ing of nat ive  vegetat ion, burn ing off, 
and Ii re escapes.

The number o f  species ext inct ions i n  State forest i s  
m uch less than i n  t h e  adj o i n i ng Swan Coasta l  P la i n , 
wheatbclt ,  and subcoasta l  region from Cape Natu ra l is tc to 
Hopctoun  ( Fig .  1 9) .  Of the 27 ext inc t ions l isted for the 
South West Land Div is ion (Table I 0) ,  only 2 (7 per cen t) 
occu rred in the pr i maeval forest .  A rmstrong and Abbott 
( l 995) attribu ted this to ex tensive permanent c lear i ng o f
nati ve vegeta t ion ( 78-93 per cent) i n  these areas re la t ive to
State forest (2 per cent) .  I n  add i t ion, ex t i nct ion is an
ongo ing process ( Fig .  20) :  there arc many species on the
Swan Coastal P lain and i n  the wheatbel l that have decl i ned
dramatical ly s ince Eu ropean set t lemen t began ,  and now
occur in few areas (Abbott 1 997; Tab l e I 0) . Some of these
spec ies w i l l  become l ocal l y  ex t i nct on t he  Swan Coastal
P la in and i n  the w hcat bc l t  du r ing t he  nex t  few decades ,
e .g .  i n  the whcatbc l t (c .  95 per cen t  c lca r·cd) ,  is land
b iogcography theory pred icts that on ly  5 1 per cent
(0 . 05 o.2 5 ) of the orig i na l  avifauna wi II pers i s t  (Rosenzweig
1 995) . O f  the 64 contracted distr ibut ions l i sted, on ly  4
(6 per cent) arc from the pr imaeval forest . Th i s  is i n

str ik i ng comparison t o  elsewhere i n  the world ,  where forest
is the habi tat for 65 per cent of all threatened bird spec ies
(Col lar et  al. 1 994 ) .  The ma in reason for th i s  i s tha t
tropica l forests arc rapidly being fragmen ted by c lear ing
for agriculture or ranch i ng.

I n  summary, the or iginal av i fauna  of 1 1 2 breeding 
species (8 1 land, 3 I water) now tota ls 1 34 breeding 
species .  Th is recognizes that forest now cleared for 
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farming or m in i ng constitutes a permanent addit ional 
hab i tat, i nti mately part of the orig i nal  forest as mapped i n  
F igure I .  Overal l , t h e  present patchwork o f  cuca!ypt 
forest ,  pasture, cropla nd, gardens and pine plantat ions has 
led to an i ncrease in the diversi ty of b i rd species com pared 
w i t h  that i n  1 829 .  

3 .  Contracted D istribu tions of Speci es 

fol lowing  Eu ropean  Se ttlement 

Based mai n ly  on i n format ion synthesized by S torr ( 1 99 1 ) ,  
4 spec ies ou t  o f  t he  1 1 2 spec ies present in t h e  primord ia l  
forest now have sma l ler geograph ical d i s t r i but ions .  

lcipoa oce!fata . Mal l ccfowl  no l onger occur nc.ir 
Ye l ver ton or Lake Muir .  Clearing o f  forest for agr icu l tu re 
a nd the a rriva l o f  the fox arc probab ly  respons i b l e  for these 
ex t i nct ions . 

Calyptorhync/ws ba11ksii. The Fore t red-tai led black 
coc katoo no longer occu rs cast of Ch id low-Bodd i ngton
Boyup Brook-M t Barker as a breed ing spec i es (sec a l so 
A bbott 1 998b, c) .  Excessive clear ing o f  forest for 
agricu l tu re is probab ly  respons i b le for t h is dec l i ne .  

Caca111a pastinalor. The Western long-b i l led corcl l a  is no 
longer recorded i n  the ' B l ac kwood d istr ict ' [ Br i dgetown]
or ' Lower B l ackwood d i s tr ict ' [Nannup  l (Curr 1 8 86) and i t
n o  longer vis i ts  the al l u v i a l  and swamp n ats between
Augusta and Pt D' Entrccasteaux i n  su m mer.  Poison i ng  by
farmers is thought to be respons i ble for t h i s .

Cli111ac1eris n!/<1 . The Rufous trcccrecpcr no longer occu rs 
i n the forest between J u l  i mar and Wooroloo. Th i s  dec l i ne 
may be attributab le to fragmen tat ion o f  forest through 
agricul t u ra l development (sec map i n  M cA rthur and 
M ulcahy 1 980 and McCracken and  Ast ley- Boden 1 982) . 

Two presumed ex t i nct spec ies (/?a/fus peclorali.1· and 
A trichornis clamosus) have been d i scussed above. 

4. Species tha t  have taken Advantage of

Disturbances caused by European Settl ement

Severa l spec ies  t hat appear to h a ve been rn re i n  the 
pr imord i a l  fo rest have i ncreased i n  d is t r i bu t i on  and 
abu ndance i n  the forest fol lowi ng cl i s t u rb,mccs generated 
by European sett lemen t :  A cw11l1 iza chrysorrlwa ( Y c l l ow
rum ped thornbi l l ), licl111 1era i11di.1· 1 i11cla ( Brown 
honeycatcr), A ntlwc/wera caru11culata ( Red wat t l cb i rd), 
A nhinga 1 11e/a11ogas/er (Darter) ,  and Fulica atra ( Euras ian 
coot) . Most b i rd spec ies o f  the pri mord i a l  forest have a lso 
exp lo i ted opportu n i t ies prov ided by Eu ropean set t l ement. 
Table 1 1  is a synopsis of ava i lable in formation . 

M ost species (69) appear to use ( to varyi ng exten t) 
farmland and towns s i tuated in the forest. Th is  i l lustrates 
the i mportance of the sca l e  of c lear i ng re lat i ve to the 
matr ix of forest reserved as State forest ,  nature reserve or 
nat iona l park (sec, for example, Underwood and 
Christensen I 98 I ,  p .  2 ) .  Most publ ic  roads through 
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farmland provide a corridor ofremnant overstorey trees, 
together with understorcy in varying degrees of 
degradation through weed invasion and dicback disease. 
The farms themselves may have patches of forest left but 
usually the undcrstorcy has been grazed. Drainage lines 
may provide a degraded corridor of riparian habitat. 
Paddocks may have one or two large trees lcl1 per IO ha to 
offer shelter for stock. Similarly, townsites in the forest 
have pntchcs of' remnant fores or t1·ees, planted trees, 
parkland, and gardens. Evidently this type of disturbance 
suits more than half of the landbird faunn of the primal 
forests. 

Brown and Brown ( 1986-1987) noted that pines 
planted on forms near Manjimup provided 'unexpectedly 
acceptable' habitat for Acanlhiza c/11ysorr/10a (Ycllow
rumpcd thornbill), A11thochaera canmculata (Red 
walllcbird). Petroica 11111/ticolor (Scarlet robin), 
Gy11111or/1ina tibicen (Australian magpie) and 
Stagonopleura ow/ala (Red-cared firetail). Vegetation 
along roads trnvcrsing farmland in the same area was used 
by 24 landbird species of the primal forest. (Brown ,mtl 
Brown 1978-79); this utilization was frequent enough for 
these species to be killed by moving vehicles (Brown et al. 
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1986). Other species making use of roads and roadside 
habitat arc discussed in RAOU (1990-1996). The 
supposition that roads impede the movements of south
west forest birds (Recher 1996) lacks empirical support 
and is in any case inconsistent with the open structure of 
both the virgin jarrah and karri forests. 

Pinc plantations arc known to be used by 43 bird 
species. Regarded by some as 'biological desert', 
softwootl plantations arc more accurately described as 
simplilie<l ecosystems (Friend 1980). Pinc trees provide 
nesting sites for some species, there arc small gl;idcs 
throughout where pines have died, and the network of 
(racks may be lined with native plant species able to persist 
in edge habitats. In the first few years after planting, pines 
provide dense thickets suitable for many snrnll bird species. 
Plantations have also provided a large food resource for 
Calyptorhy11c/111s latirostri.1· (Carnaby's cockatoo). Friend 
( 1982) provides a synthesis of many eastern Australian 
studie of birds in pine plantations; his data and review arc 
consistent with usage by birds of Western Australian pine 
plantntion . 

Artificial water supplies such as res ·rvoirs and farm 
dams provide utilizablc habitat for JO species. Thirteen 
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Fig11re 20. Ex1i11ctio11s co11Li11ue 10 occur regularly in the most heavily cleared parts of south-west Wesiem Australia. Note the 

exli11clio11 of one species hypothesized lo have occ11rred in State forest (Atrichornis clamosus (Noisy scrub-bird). arbitrarily set at 

decade 1891). 

76 

CALMScience 



Ian Abbott , The avifauna of the forests of south-west Western Australia 

species of swan, duck, grebe, cormorant ,  heron, crake, rai l  
and wader have been recorded breeding on farm dams 
with i n  the forest. Other spec ies use the thickets around 
dams as breeding habitat. 

Fifty species of primaeval forest birds have been 
recorded using bauxite minesites within 5 years of 
rehabi l i tat ion. 

When considered col lecti vely as habitats not 
represented in the forest before 1 826, farms, towns, dams, 
reservoirs, pemrnnently sal ine lakes, p ine plantations, 
rehabi l i tated minesi tes, roads and cutt i ngs provide habitats 
used by 75 landb i rd spec ies and 1 9  waterbi rd species .  This 
is 84 per cent of the primaeval forest avifauna. The species 
for wh ich I cou ld find no pri mary record of use of such 
' new' habitats within the original extent of the pri mal 
forest are :  

La11dbirds 

leipoa oce/lata 
Ninox connivens 
A trichornis clamosus 
Petro/ca cucullata 
Pomatostomus superciliosus 

Waterbirds 

Oxyura australis 
Anas rhynchotis 
Nyclicorax caledonicus 
Jxob,ychus minutus 
/. jlavicollis 
Bota11rus poiciloptilus 
Rallus pectoralis 
Porzana jluminea 
Gallinula ventralis 
Himantopus himantopus 
Charadrius ruficapil/us 
E1ythrogonys cinctus 

However, e lsewhere in Australia, some of these species 
have been recorded as benefiting (to varying extent) from 
European sett lement (RAOU 1 990- 1 996) .  

The demonstrated versat i l i ty of a l a rge fract ion of the 
primaeval avifauna of the forests of south-west WA agrees 
with some other studies of change fol lowing European 
sett lement ,  e .g .  south-west USA (Brown and Dav i s  1 995 )  
and Western Austra l ian rangelands (Saunders and  Curry 
1 990) .  Affected species can be either ' losers' or ' winners ' ,  
though usual ly most species in an a vi fauna appear 
indifferent to changes imposed by European settlement. I n  
other regions fol lowing European sett lement, avifaunas 
support a lower diversity of species than before sett lement, 
as in the Western Austral ian wheatbelt  (Saunders and 
Curry 1 990), Perth metropo l i tan area (How and De l l  I 993), 
County of Cumberland, NSW (Hoskin 1 99 1  ) ,  sem i -arid 
NSW (S mith et al. 1 994), and wel l-vegetated suburbs of 
Brisbane, Queensland (Sewel l  and Catteral l  1 998) .  Such 
d ifferences presumably reflect the extent and intensi ty o f  
disturbances imposed b y  European sett l ement patterns .  

5. Impacts of Disturbance on Biodiversity and

Total  Abundance of Bird Species

Disturbance is common to al l  ecosystems (Attiwil l  1 997 ;  
Stott 1 998) and biodiversity is influenced by disturbance 
regime. Long periods of l ittle change or of continuous 
disturbance resu lt in loss of species (Huston 1 994). 
Current theory holds that intermediate levels of disturbance 
(in terms of magnitude, frequency or duration) tend to 
maxi mize biodiversity (Connel l 1 978) .  Forest managers i n  

south-west W A ,  wel l  before these theories h a d  been 
proposed, were imposing distu rbance at intermediate 
scales, both spat ial and tempora l .  The reasons for this 
were the comparat ively slow growth rate of tree species of 
commercial significance (especia l ly jarrah) and the gradual 
increase in combustible fuels after fire. 

Once a stand had been logged, i t  was not profitable to 
harvest t i mber again unti l the trees retained had grown into 
larger sawlog sizes. Thus, overstorey was disturbed every 
20-30 years in jarrah and karri forest for thinning. Wi th
fire management, forests were nominal ly to be burned on
average every 5-7 years (high qua l i ty jarrah forest) , 7- 1 0
years ( !ow quality jarrah forest) a n d  5- 1 0  years (karri),
once l i t ter and other potent ia l  fuel items had reached
8 ti ha Uarrah) and at !east 1 5  t/ ha (karri) .  The rat ionale is
described in CALM ( 1 994b ) .  The total area of jarrah and
karr i forest prescript ion burned each year has dec l ined
from 370 000 ha in 1 979 to 1 50 000 ha in I 993 (CALM
1 994b). Thus, understorey and to a lesser extent midstorey
were di sturbed every 5-26 years (CALM 1 997g, p.  83).

In the era of unregulated logging and burning (before 
1 9 1 9) ,  disturbance was in tense but the cut-over forests 
were then left, to be d isturbed again at intervals by summer 
wi ldfires. Much of the ja rrah forest (for example, around 
Dwel l ingup) was effecti vely clearfel led before the Great 
War, but the regenerat ing forests were left undisturbed 
until the ' regeneration cleaning' of the Depression years, 
selective logging in the 1 960s, and the introduct ion of 
prescribed burning in the 1 960s {Abbott and Loneragan 
1 986; Heberle 1 997). 

Avian biodiversity, in the face of ongoing disturbance, 
is maintained at the landscape scale but at local scales 
usually decreases immedi ately after disturbance (depending 
on the magnitude, scale and transience of the disturbance). 
Successional change (regeneration) in vegetation is then 
in i t iated and bird species recover their pre-disturbance 
abundance or recolonize the previously di sturbed area as 
the i r  shel ter and food requirements are satisfied. 

Disturbances caused by fi re and timber harvesting in 
the south-west forests of WA are considered by some to be 
processes that threaten biodiversity. However, the 
considerable body of scienti fie evidence (the information 
col l ated for this review) against this viewpoint is 
overlooked or not cited; i nstead a poli t ical , forensic and 
ideological agenda has been fol lowed to oppose, excl ude 
or min i mize planned bu rning and t imber harvesting in 
nat ive forests (see also examples discussed in CALM 
1 990a; Abbott and Christensen 1 994, 1 996; Christensen 
! 997a; Underwood 1 998). In some cases, e .g .  Tingay and
Tingay ( ! 984), the conclusions reached by authors are not
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supported by the data presented. 
Th i s  review found that some pub l icat ions by 

orni thologists about forest b i rds reveal oversim pl i fied, 
l imi ted or incorrect understand i ng of how fire and t i mber
harvest i ng arc managed by profess iona l foresters . The
main reason for th is i nadequate conceptua l i zat ion appears
to be l ack of fami l iarity with curre nt and publicly ava i lab le
i n formation on forest managemen t  presen ted in
management p l ans, prescript ions, guidel i nes, codes of
pract ice, and annua l  reports to Parl iament.

Some o f  the l i terature deal i ng w i th impacts o f  
d is tu rbance on b i rds i n  j a rrah a n d  karri forests can be 
legi t i mately cr i t ic ized because of some incorrect species 
iden t i ficat ions ( e . g . Ki mber 1 974 ; orwood 1 992) and 
methodological l i m i ta t ions, i nc lud ing insu ffic ient  
repl ica t ion (e.g. Tingay and Ti ngay 1 984), 
pseudorcpl ica t ion (e.g. Abbot t  and Van Heurck 1 985b;  
Warde l l -Johnson 1 985) ,  lack of a n  appropri ate control 
( Rowley ct al. 1 98 8 ;  Woo l lcr and Calver 1 988) and 
i nappropriate samp l i ng  techn ique and sca l e (e .g .  Wool ler 
and B rooker 1 980; McComb 1 994) . These imperfect ions 
o r  course vary in their importance ,md thus determ ine  the
extent  that conc lus ions d rawn from each study need to be
qua l i fied . Nonetheless, taken togec her, ana lysis o f  the data
co l l ected i n  most of chcsc stud ies produces remarkab l y
consisten t conc l us ions (sec C h e  i n d i v i dua l  spec i es
commcncar ics and below) .

A l ternat i ve conc l us ions offered by Mawson and Long 
( 1 994 }, Recher ( l 996) and Ca I vcr ( 1 997)  arc derived from 
a rcstr i c ccd i nformat ion base and rest on m isconcept ions 
about s i  lv icu llurc, the strategic management o f  forest 
s t ructu re, and the spa t ia l ly and temporal ly d i spe rsed nat u re 
or forest operat ions. These erroneous perspec t i ves have 
been addressed where appropriate in the species 
commentar ies in chc sec c ions  t reat ing reproduct ive 
capaci ty and tempora ry mod i lica t ion o f  forest, and i n  
Abboll a nd  Chri stensen ( ! 996) and Abbott a nd  Burrows 
( 1 999) .  

Forest managers undertake lo  upho ld nat u re 
conservat ion val ues i n  forcscs, part i cu l arly biod ivers i ty .  
There has not been a comm i tment given to ma i nta i n i ng 
abundance of a l l  spec ies at levels i n  unburnt or un logged 
forest, for the obvious reason that there is no single 
abl1 11dancc o f a  spec ies. Thus th i s  cr i t ic i sm (e .g .  T ingay 
and Ti ngay 1 984, p.  9) is void of meaning .  Moreover, t he  
few de t a i l ed popu l a t i on st ud i es o f  b i rd spec i e s  in  sout h
west Western A uscra l i a n  fo rests h ,1vc demonstrated that 
nat ural morta l i t y  is apprec iab l e  w i thout d is turbance by li re, 
w i t h  c. 9-- 1 7  per cen t o f' j uven i l es banded of Ma/11rus
eleg,ms. Sericornisfi·o111alis and Eopsaltria georgiana i n  
karri forests dead w i t h i n  one year of band i ng (Brown a n d  
B rown 1 990). Some ind iv idua l b i rds arc known through 
band ing stud i es to be able to surv ive !ow i ntensity 
p rescr ibed fire (Wool lcr  and B rooker 1 980) .  

Overa l l ,  t h e  data assembl ed i n  t h i s  review u phold the 
suggest ion  of Abbott and Van Heurck ( 1 985b) that most 
forest b i rd species i n  south-west WA have a h igh threshold 
level of tolerance to d isturbance and arc thus resi l ient to 
habi tat changes caused by t imber harvesting and prescr ibed 
burn i ng.  
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Fire 

�a vies ( 1 979) reviewed the breeding season of bird spec ies 
111 southern WA.  Using data for only 6 common species 
which were members o f  the pr imaeva l forest avifauna,  he 
concluded that burn i ng in spri ng jeopa rdized breed i ng 
effort , damaged fu ture food supp l ies, a nd was there fore 
more damaging than burn ing  in autumn (when l i t t le 
b reed i ng occurs) .  However, for 4 of  these spec ies most 
breed ing took pl ace before October (sec be low). 

Empir ica l  data do not support Davies ' conc l usions. 
'.re cription burn i ng under mois t  so i l  cond i t ions (spr ing i n  
J arrah forest, ear ly summer in  karri forest) had n o  i mpact 
on b i rd spec ies richness in  jarrah forest ( K i mber 1 974),  
! a�g�ly because u nburned patches ( in two d i mensions)
w1 th1 11 the burned forest and unburned fore.st blocks 
adj acent to the bu rned forest act as a reservo i r  from which 
b i rds repopu late burned areas as soon as they refol i atc. In  
karr i  forest ,  however, spec ies r ichness i ncreased for 3-6 
years a fter fire (F ig  2 1 ,  22). Th is  type of  fi re tends to 
i ncrease tota l  abundance of birds in jarrah forest 
( F ig.  23) and karri forest (F ig. 24). Other stud ies ( Wool ler 
and Brooker 1 980 ;  Wool le r  and Ca l ver 1 988) arc d i fficu l t  
t o  i n terpret re l iably as sampl i ng was  b iased, being based on 
m ist-nel l i ng. 

K i mber 's ( 1 974) study or  1 2  (ac tua l l y  1 1 ) passcr inc 
species, wh ich were res ident ,  breed i n g  i n  j a rrah forest and 
eas i ly iden t i fi ed , grouped thc:c spec ies i nto 4 cl asses: 
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those present in the 0- 10 m, 10-15 m, 15-25 m, and 
> 25 m strata. Not unexpectedly, the only group that
decreased in abundance immediately after the fire was the
group of bird species in the 0-10 m stratum. By one year
after the fire, this group was once again as abundant as
before the fire. The group of species in the 10-15 m
stratum declined in abundance bet\vcen 1 and 12 months
after the fire, but appeared to recover by 2 years after the
fire.

The other reason that mild tires have no or few 
detrimental effects on species richness/total abundance is 
that most fires are lit after September (Fig. 25). Most 
forest bird species commence nesting in July and August 
(Fig. 25; also Kimber 1974). This fact, together with the 
deliberate spatial and annual dispersal of burning, ensures 
that any mortality caused to species nesting on the ground 
or in foliage scorched can be made good by dispersal of 
newly fledged birds from nearby unburned forest. 
Monitoring of 15 nests located prior to burning in late 
November-early December demonstrated that nesting had 
finished in 11 of them. Young were reared successfully 
from the 4 nests active at the time of the fire (Kimber 
1974). 

The 8 species which commence nesting in October are 
Coturnix ypsilophora (Brown quail), Calyptorhynchus 
baudinii (Baudin's cockatoo), Ninox connivens (Barking 
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Figure 23. Abundance of birds {for 12 species) initially 
declined after spring fire injarrahforest but increased after 
2 years. Lo11g-1111b11rned forest did not have more birds than 
burned forest (Kimber 1974). 
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inclusive (based on data provided by Srorr 1991). Most 
nesting commences in July and Augusl, well before mos/ 
prescribed burning begins (data on fire ignitions courtesy of 
CALMfire). 

owl), Eurostopodus argus (Spotted nightjar), Todiramphus 
sanctus (Sacred kingfisher), Merops ornatus (Rainbow 
bee-eater), Acrocepha/us stentoreus (Clamorous reed 
warbler) and Stagonopleura oculata (Red-eared firetail) 
(Storr 1991). Of these, C. ypsilophora and E. argus nest 
on the ground and are probably the most likely to be 
impacted on. A. stentoreus and S. oculata are confined to 
riparian habitat, Merops ornatus nests in a burrow, and 
C. baudinii, N. connivens, and T sanctus nest in hollows in
standing trees.

Planned burning under dry soil conditions (in autumn) 
results invariably in scorching of foliage to a greater height 
than in mild (moist soil) fires (Burrows 1997). Even so, 
more bird species are recorded after autumn burning 
(Fig. 26). Note that wildfire (in autumn) has the opposite 
effect - bird species richness is reduced relative to long 

unburned forest and mildly-burned forest (Fig. 27). 
Because wildfires are unplanned, they are often extensive 
(see, for example, Underwood and Christensen 1981, 
p. 18). Total bird abundance also increases after autumn
tire (Fig. 28) but is much reduced after wildfire (Fig. 29).
Burning in autumn has minimal impact on nesting of bird
species (Fig. 25).
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The conclusion of Rowley and Russel l  ( 1 99 1 )  that most 
passerine species 'arc not capable of a rapid reproduct ive 
effort to re-establ ish a devastated local popu lat ion after a 
major  d isaster or to reco lon ize an area from which the 
populat ion has been e l im i nated '  is  not supported by the 
empir ica l  evidence summar ized in th i · review .  They also 
ad vocated burn i ng i n  au tumn i f  such fi res 'could be 
control led su ffic ient ly ' .  I t i s  d i fficu l t  to reconci l e  this 
viewpoin t  w i th past freq uent burning by aborigi nes in  
u mmcr (l-l a l la m42 1 975 ;  Ward and Van Diddcn 1 997) and

the preva lence of fi res sci by l ightn ing strikes, both of
which should have e lected for rap id  rep rod uct ive e ffort in
o rder tha t  burned a reas can be repopu lated .

Th i s  v iewpo in t  has been rei terated by Russel I and
Row ley ( 1 998) ,  who a lso c i te  a long-lerm study by Brooker
( 1 998) i n  support. Both stud ies l ack a contro l and arc not
relevnnt to fire management  in  forests . The study s i te  al
Sm i th B rook i not i n  S tate fo rest but is  a nature reserve
and cons ists of karri  and jarrah forest w i t h i n  farm l and 0.5

and 1 .0 km from the  nearest State forest .  I n  addi t ion ,  the
hi torica l rotat ion period of prescribed burning i n  karri
forest is ma in ly  0 or I fire i n  a 20-ycar per iod ( Robertson
1 99 ) ,  m uch less than the nom i nal 2-3 . The study by
B rooker ( 1 998) is i n  heath adj acen t  to an u rban area and
thus subject lo burni ng by a rson i sts.

Christensen and K i mber ( 1 975)  correct ly pointed out 
that no s ing le  burn ing regime wi l l  encourage max i m u m  
popu lation leve ls  of all the spec ies present .  

The actua l  or potent ia l  response of b i rd spec ies  to 
w i ldfi re and prescribed burn i ng in terms of ear l y, m id  or 
late succession was tabu lated by Christensen ( 1 997b) .  He 
judged 79 spec ies to be red uced in abundance by w i l d fi re 
and 45 pccics to be a ffec ted by prescr ip t ion burn ing.  
Some spec ies were favoured by burning ( h is Append ix 2b) .  
I n  the l ate stage o f  the success ion ,  nearly a l  I b i rd spec ies 
were considered to have atta i ned stab le populat ions .  

Timber Harvesting 

Th i n n i ng of j arrnh forest docs not i mpact o n  b i rd spec ies 
ri chness (F i g .  30)  bu t  crea t ing  ga ps and estab l i sh ing a 
regenera t i ng  stand ei ther has no i mpact (F ig. 3 1 )  or tends 
to increase the number of b i rd species presen t  
(F ig .  32 ) .  The  most severe i mpact on  b i rd species richness 
is cmrsed by c l carfc l l i ng  in karri forests, as pred icted by 
Fo rests Depart men t  ( nd = ?  1 973) .  A bou t  h a i r  or the 
spec ies  present be fore harvest i n g  nrc u nab le  to u t i l i ze the 
rcgrow1h ava i l ab le  a few mon t hs a fter clearfc l l i ng 
( Fig . 33) .  By 1 2  years a fter clcar fc l l i ng, 85 per cent of the 
b i rd speci es present  in mature karr i  forest arc recorded in 
karr i regrowth (w i t h  t ime s i nce fi re the same). A fter 50

years, regrowt h  karri st i l l  lacks c. 1 5  per cent of the b i rd 
specie  pre cnt i n  mature forest. B i rd species dependent 

" The observations of George Grey in  1839 eas t  of Harvey (quoted in  Hallam 1975, 
p. 26) a re  ollen c ited as evidence of lack of aboriginal burning in arrah forest. 

G rey actually mentions the ground vegeta rion and understorey as ·,n some places 

comp letely dest royed by native f i res· .  His observalion ol many lallen trunks ol 
t rees rnay have simply rellected the passage ol storm force winds In the recent 

past . It is not an indication of lack of fire, as contemporary obse rvat ions

demonstrate that log residues on the forest f loor last many decades with frequent 
bu rning. 
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on large nesting hollows are unable to breed in untbinned 
regrowth karri stands before c. 120 years. They are catered 
for by both the formal reserve system and the infonnal 
reserve system, which includes extensive reserves of 
mature karri forest along roads, rivers and streams adjacent 
to coupes. At the landscape scale these reserves form a 
continuous network of unlogged forest. Initially, 
individual coupes were to be no larger than 800 ha (Forests 
Department nd = ? I 973 ), but in practice coupes average 
only 50 ha (Abbott and Christensen 1994), with the 
maximum allowable size being 80 ha (CALM 1994a). 

Total bird abundance follows a similar pattern of 
recovery after clearfelling of karri forest (Fig. 34). In 
jarrah forest total abundance can either decrease or 
increase following thinning (Fig. 35). After logging, jarrah 
forest birds were either unaffected (Fig. 36) or most 
abundant in logged areas and ecotones between harvested 
and unlogged forest (Fig. 37). 
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Figure 33. Number of bird species in karri forest increased 
steadily after clearfe/ling ( data from Appendix 2 of Tin gay 
and Tingay 1984). 
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I t  should be no surprise that most b i rd species can 
u t i l ize karr i  forest regenerated after clearfcl l i ng, as this is 
s imi lar  lo how most karri forest regenerated pr i macval ly .  
U nlogged karr i  forest occurs i n  patches of vary ing  s ize 
re flecting the severi ty and extent of past fi res caused by 
l ightn i ng and abori g i na l  bu rn i ng. According to Bradshaw
and Rayner ( 1 997a, b), patches larger than 20 ha const i tu te
on ly c.  20 per cent of the karr i  forest .  Near ly 60 per cent
of the exist i ng unlogged karr i  forest has a s tructure
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Figure 35. Abundance of birds i11jarrahjorest showed 
variable response lo thi1111i11g (based 011 dala i11 Norwood 
199 1). 
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i ndicat ing that it regenerated in a s ingle dominant cohort 
(Bradshaw and Rayner 1 997b, their Fig. 3 ) .  The remainder 
has mult ip le cohorts ;  as the dom inant cohort dies a 
you nger subdom i nant cohort w i l l  become the dom i nant 
one. 

In the i n freq uent droughts exper i enced in the karr i  
forest (as i n 1 937), fi res wou ld have been fierce and have 
k i l led large patches (severa l hundred s o f  hectares) of 
ma ture forest .  I n  ot her years fires set by l i ghtning strikes 
m i g h t  only have ki l i ed sma l l  (< I O  ha) patches of forest .  

I n  add i t ion, karr i  forest o f  the Donne l ly and Gardner/ 
Chuda l up  types was nat u ra l ly insu l a r  in occu rrence, be i ng  
su rrou nded by jarrn h forest and o ther  non- forest vegetat ion 
types ( 13 radshaw and Lush 1 98 1  ) . F i res i n  such patches 
wou ld have led lo some natura l  selection enhanc i ng 
dispersal capabi l i ty o f  b i rd spec i es .  Cl i 1mll ic n ucluat ions 
(Chu rchi l l  I 968)  wou ld  presu mably have a l so part ia l ly  
i nsularizcd the broadest karr i  forest type, the Warren/ 
Dombak u p  type. 

Dieback Disease 

I n  ' graveyard ' s i tes in j a rrah forest ,  tree densi ty is reduced 
by about 90 per cent ( i cho ls and Watk i n s  1 984), 
dramat i ca l l y  reducing fo l i age. B i rd species rich ness i s  
a lmost h a l f  that of heal thy jarrah forest ( F i gs 38 ,  39) .  Tot a l  
abu ndance of b i rds i n  some yea rs i n  these degraded s i tes is 
a l so reduced ( F igs 40, 4 1  ) .  Other diebac k-affcc tcd forest , 
in wh ich tree densi ty is on ly reduced by nboul 2 5  per cent ,  
may or may not i m pac t on bo th  spec ies r ich ness and tota l 
abu ndance of b i rds .  M arr i  becomes a mo re s i gn i fican t 
component o f  the undcrstorey a fter the forest becomes 
i n fected by Pl,ytophlhora disease ( McDougal l 1 996) .  
A I t  hough the ovcrstorcy of karri forest i s  unaffected by 
dicback d i sease, many plant com mun i t i es with i n  the 
southern forests arc suscept ib le to th i s  d i sease (Chr istensen 
1 992) .  

Mining 

Because it i s  the most d i sru pt ive d i sturbance in jarrah 
forest ,  mi n i ng prov ides nn i ns t ruct ive i l l uslrnt i on o f  the 
versat i l i ty o f  many bird spec i e s . A Iler open-cul baux i t e  
m i ning has been compl eted , the p i ts a rc  re-shaped, 
overburden and topsoi l arc retu rned, and the s i te is 
rcvcgctatcd ( Bart le and S l cssa r 1 989) .  The proport i on  o f' 
jarr a h  l'orcst b i rd species recorded feed i ng, res 1 i 1 1g ,  or 
breed i ng  in rehab i l i ta ted baux i te rn i ncs i tcs i ncreased fro m 
75 per cent in 1 980 lo 85 per cent in 1 987, and to 93 per 
cent in 1 992 (Kabay and ichol s 1 980; ichols and 
Watk i n s  1 984; icho ls 1 994). Species r ichness i n  
rehabi l i t a ted mincsi les ( 1 6- 1 9  species) was s im i l a r  to that 
in adjacent hea l thy j arrnh forest ( 1 8-2 1  species), but to ta l  
abundance was more var i ab le  (7- 1 2  b i rds/ ha vs 1 3 
bi rds/ ha) in hea l t hy jarrah forest (Wa rd el al. 1 990). 
A lthough on ly 1 2  bird spec i es were proven to breed in 
revcgctatcd m i ncsites (com pared with 1 9  species i n  
adjacent j a rrah forest) , density o f  breed ing  b i rds was 
s i mi lar to that in unmincd forest ( Curry and Nichols 1 986) . 
This study was conducted i n  1 98 1 ;  more speci es shou ld  
now nest in rehab i l i ta ted forest .  Severa l r iparian species 
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(Malurus elegans (Red-winged fairy-wren), Sericornis 
frontalis (White-browed scrubwren) and Eopsaltria 
georgiana (White-breasted robin)) were recorded breeding 
i n  those minesite areas wi th dense understorey (Curry and 
Nicho l s  1 9 86) . 

A related study (Wykes 1 985) si m i larly found l i ttle 
d ifference between jarrah forest and rehabi l itated minesi tes 
in bird species richness (26 vs 25 species) or total 
abu ndance (66 vs 63 birds). Several riparian species were 
more abundant in the rehabi l itated areas. 

Creation of Ecotones 

Ecotones represent zones of transition, usua l ly  steep ,  
between un l i ke patches of vegetat ion (Risser 1 995) .  They 
have long been held to be important through the provision 
of resources for species (e.g.  Abbott and Christensen 
1 994) .  Forest-edges provide important habi tat for many 
bird species (e.g. in eucalypt forest [Bell I 980), ra i nforest 
in New Guinea [Beeh ler  et al. 1 995]) .  Ecotones can occur 
at d ifferent scales, from local c l umping of vegetation un i ts 
to larger scale disjunctions between vegetation types (as 
between a wetland and surrounding forest). Clearly,  
disturbance such as logging and burn ing creates many 
edges. 
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Figure 38. Number of bird species is much lower in jarrah 
forest severely degraded ( 'graveyard sites � by dieback 
disease (Wykes 1 985). 
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Figure 39, Number of bird species in jarrah forest is reduced 
as a result of progressive degradation of overstorey crowns 
and loss of susceptible 1111derstorey caused by dieback disease 
(Nichols and Watkins 1984; Ward et al. 1 990; Nichols 
personal comm1111icatio11). 

Logging in karri and jarrah forests creates ecotones and 
these have been demonstrated to increase, temporar i l y ,  b i rd 
species richness and total  abundance (Wardell-Johnson and 
Wi l l iams 1 995 ;  orwood et al. 1 995) .  In karri forest 
before l ogging, no gradient in bird species richness or total  
abundance was detected along an 800 m l ong transect 
with in the forest. Two years after clearfell ing more species 
were recorded within the forest close to the edge than in 
the forest interior. I n  subsequent years most species were 
recorded c. 200 m away from the edge. On the clearfel !ed 
side of the edge, bird species richness was greatest w i th in  
50  m of the edge for 2-4 years after logging, indicat ing 
that many forest bird species were feeding in regrowth 
close to the edge. Total abundance showed s imi lar trends 
(Wardel l -Johnson and Wi l l iams 1 995) .  

In j arrah forest, most b i rd species were recorded at  the 
edge between logged gaps and un logged43 forest (Norwood 
et al. 1 995 ;  see also Fig. 32) .  Total abundance was also 
greatest at the edge (Fig. 3 7) .  

<> Thal i s .  unlogged al lhal point ot lime - ii had  been logged several decades 
beloro. 
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6. Possible Impact of Long Term Climatic

Change on Forest Bird Species

l ncrca i ng  concentrat ions (Vi tousek 1 994) i n  the  globa l
atmosphere o f  carbon diox ide, the most abundant
greenhouse ga , may lead to i ncreased temperat ures i n
south-west W A .  A l lhough the magn i tude of global
warm i ng is uncerta i n ,  the most recent est imates a rc of an
increase of 0. 1 -0 .35° C per decade i n  the period
1 990-2050 ( I PCC I 996).

G iven the i n verse re l at ionsh ip between annual ra infa l l  
and mean annual temperatu re i n south-west WA (Specht 
and Spcchl 1 995) ,  it appears that annua l rai n fal l  cou ld 
decrease by I 0-30  per cent .  Th i s  wou ld decrease lea f a rea. 
In the past 50 years there has been a dec rease in  wi nier 
ra infa l l  i n  the south-west (N icho l l s  and Lavery 1 992 ;  
Gcnt i l l i  1 995) .  Yet, t he  period 1 870- 1 9 1 0 was  also a dry 
period (A l lan and H aylock 1 993) .  The quest ion is whether 
the recent decrease in  rai nfa l l  is  pa rt of natural variab i l i ty . 
The major cu rrent uncerta i nty appears to be whether 
summer ra i n  fo l l  may increase next century. One global 
c l imate mode l  in  contrast predic ts  a 5 per ccn l  i ncrease in 
rain fa l l by 2050 i n  south-west WA i n  bo th  summer and 
winter once C0

1 
l evels i n  the atmosphere have doub led 

( I PCC I 996, p . 308). 
Because of  these and other cons iderab le unccrtai n t i e  

( Eam u · and  Ja rv i s  1 989; O ' Br i en 1 990),  i t  is  not poss i b l e  
to  do more al  th i s  stage l han  spccu lalc about t he  potent i a l  
impacts or such  changes on b i rd spec ies: 

Increas ing temperature shou l d  i ncrease compet i t ion for 
water by p lan t  specie · .  In the l ong term th is  may 
decrease the  basal area of foresr stands, wi th stnnds 
becoming more open .  Such a change in forest 
st ructure nrny a l low grea ter penetrat ion of b i rd spec i es 
c urren l ly  restr ic ted to the eastern sector of the forest or 
occurring lo the cast of the forest .  

I ncreas i ng  levels of C0
1 

shou ld  increa c rates of 
photosynthesis of some p lan t  species. This may lead 
10 changes in florist ic composi t ion of forest stands. I n  
add i t ion,  p lan t  t i ssue may  con ta i n  lower conccnlra l i ons 
of nutr ients, reduc ing  the dcns i ly of fol i vorous i nsects
upon wh ich many b i rd spec ies feed.

I ncreasing temperature should increase the frequency 
and in tens i ty of unp lanned fi res . Th i s  may resu l t  i n  
changes i n  forest structure, tend ing t o  favour some b i rd 
species and d is favour others. 

I ncreas ing tempera ture (?and decreasing ra i n fa l l )  
should a l ter l h c  d i slr i bu t ion of Bassi an spec ies o f  
b i rds .  The  geograph ic  range of these spec i es shou l d  
contracl towards lhc h igher ra i nfa l l sector o f  the lower 
sou t h-west (Arnold 1 988) .  

Recent  mode l l i ng  (McM urtric 1 998) suggests ,  
however, that i ncreas i ng temperature in  nutrient- l im i ted 
forests such as ja rrah may be beneficial ( i ncreasing growth 
rates of trees) because i t  s t imulates decomposi t ion of 
organ ic matter. However, a reduction in ra infal l should 
counter th is effect by truncating the moist period in which 
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most decomposit ion occurs (Stoneman44 , personal  
communicat ion). 

7. Conservation of Bird Species in Forests 

The long-term preservat ion o f  viable popu la t ions o f  b i rd 
species i n  the forests o f  south-west WA - as these forests 
ex ist current ly - is managed for in several ways. 

Fi rst, the dedicat ion of  the forests remaining in the 
1 920s as State forest prevented any further loss o f  forest to 
agricu l tura l  development, 'a hard s log by an insular Forests 
Department aga i nst many opponents '  ( R u nd le  1 996). This  
wi thoul  doubt was lhc mosl s ign i ficant  change i n  pol icy in  
terms o f  the long term conservat ion o f  b i rd spec ies. 

Second, there is an extens ive area of forests protected 
from futu re logging, as nat iona l  parks, ml lurc reserves, 
road, river and stream reserves, d i verse ccotypc zones and 
other i nformal reserves (Christ ensen 1 992; CALM 1 994a) . 
Cont inua l  i mprovements in reservat ion arc underpin ned by 
new know ledge. Thus in 1 977, 56 eco logical ly 
rcprc cnlat ive  areas of State forest were sci aside (total 
area 284 000 ha) in which conservat ion  of nora, fauna and 
land cape was the pr ime purpose (Forests Department 
1 977) . Five years l ater these 56 areas were i ncreased to 
294 000 ha ( Forcsls Department 1 982) .  Subsequent 
developments arc ou t l ined by Bradshaw el al. ( I 99 1 ) .  
A nother exampl e concerns the in formal reserve system .  
Road, r iver and  . t ream reserves were developed i n  1 970 
and were 800 m w ide (a long major roads), 400 m w ide 
(along rivers) and 200 m w ide  (a l ong sel ected streams) .  
The concept was reviewed i n  1 988 (CA LM 1 988) and 
red istr ibut ion lo max i mize conscivation va l ues was 
recommended, princ ipa l ly on the basis that most 
b iodivcrs i ly  occurs in  riparian hab i tats . These 
recommendat ions were refined fu rther (Wardel l-Johnson 
el al .  1 99 1 ;  CALM 1 992a [ contrast Fig .  17 w i t h  
F ig . 1 8]) before being adopted (CALM 1 994a) . The 
conservat ion value of these rcsc1vcs was further 
demonstra ted by CA LM ( 1 995d,  c) . These stream reserves 
have a tota l length of 1 7  6 1 0  km (G. S toneman, personal  
com mu n ica t ion) . 

Th i rd, the Western Austra l i a n  Government endorsed 
the at iona l  Forest Po l icy Statement in 1 992. Th is 
commi ts the Government to reta i n i ng the in tegr i ty and 
b iod iversity of W /1. ' s  forests and ensuring that fore�! 
resources arc used in an envi ronmenta l ly  sens i t i ve and 
susta i nabl e manner {Commonwea l th  of Austra l ia  1 992). 

Fou rth, the overa l l  management of commerc ia l  forests 
(S tate forest, t imber reserves) is subject to a formal 
ma nagemen t  p lan (CALM 1 994a) approved by the 
M in ister for the Envi ronment. I n  place arc forest struct ura l  
goals wh ich set  goa ls for the proportion o f  forest i n  the 
var i ous  stages of deve lopment: estab l i shment (jarrah 5 per 
cen t ,  karr i 4 per cent); j u veni l e  ( 1 5  per cent ,  8 per cen t) ,  
i mmature (40, 48 per cent) ;  and mature/senescent (40, 
40 per cent) (CA LM 1 994a) . 

F ifth, particular types of logging operat ions arc 
managed by deta i led guidel ines (CALM 1 989a, b;  1 995a ;  

.. O r  G .  L .  Stoneman. Oeparlmenl o l  Conservation and Land Management. 

Crawley. 
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1 997a, b for jarrah forest ;  CALM 1 990b, 1 992a, 1 995b, 
1 997c, d for karri forest) . The best scient ific knowledge 
avai lable underpins the Management Plan and these 
guidel ines .  For example ,  up to I 995, 3 habitat trees 
(spec ia l ly marked) were retained per hectare during t imber 
harvesti ng in jarrah forests . In 1 995 this number was 
increased to 4 trees/ ha fol low ing scient ific advice 
furnished by CALM scient ists (CALM 1 995a). CALM is 
also contributing to the funding of a Western Austral ian 
Museum study of the nest ing ecology of forest cockatoos; 
new information about the characterist ics of nest trees wi l l  
be incorporated into logging guidel ines once the study is 
completed. 

Prescribed fires are planned so as to diversify the 
spat ial and temporal extent of burning within each of the 
three CALM forest regions. Adj acent forest blocks are not 
burned in the same year .  The reduced fuels result ing from 
t h i s  managed fi re system serve to m inimize the risk o f  
extensive and high impact summer wi ldfires. 

Furthermore, forests in south-west WA are managed 
compat i bly with ecological pr i nciples (Abbott and 
Christensen 1 994, 1 996) .  

Final ly,  the Minister for the Environment i n  the 
Western Austral ian Government issues from time to t ime a 
l ist of special ly protected fauna. Any person who takes
without l icense, or unlawful ly possesses,  protected fauna is
liable to a penalty of $ 1 0  000 (Wildlife Conservation Act
of Western Austra l i a ,  Sect. 1 4  ba ( i i)). The current not ice
(Government Gazette, WA, 14 July 1 998) includes 8 bird
species occurring i n  forest:

Schedule 1 - Fauna that is Rare or Likely to 

Become Extinct 

Landbirds 

leipoa oce/lata Mal l cefowl [vulnerable] 4 l 
Calyptorhynclws latirostris Camaby's cockatoo 
[ endangered] 
C. baudinii Baud in 's cockatoo [vul nerable)
Cacatua pastinator pastinator Western long-b i l led corel la 
[ endangered] 
Atrichornis c!amosus Noisy scrub-bird (vulnerable) 

Waterbirds 

Botaurus poiciloplilus Australasian bittern [vulnerable] 

Schedule 2 - Fauna Presumed to be Extinct 

Waterbirds 

Rallus pectoralis Lewin ' s  rail 

Schedu le 3 - Birds Protected under an 

Interna tional Agreement 

No forest species l is ted 

" These rankings wore determined by lhe Threalened Species Scienl ific Committee 

accordi ng  to World Conservalion Union ( IUCN) crile ria. 

Schedule 4 - Other Specifically Protected 

Fauna 

Landbirds 

Falco peregrin11s Peregrine falcon 

S i nce 1 985 only C. latirostris, Ca. pastinator and 
F. peregrinus have been subject to offences against
provis ions of this Act. Penalt ies ranged from a l e tter of
warning to a conviction (with fine of $2 500) .  Attempted
i l legal export of C. latirostris has led to 1 8  months'
imprisonment under Federal law. Refe.rence to the
individual species commentaries (above) shows that none
of the 8 species l is ted is ( or has been) directly or i ndirectly
threatened by forest management practices.

8. Birds as Indicators of Ecologically

Sustainable Utilization of Forests

Birds as a group offer many advantages over other groups : 
they are wel l -known taxonomically and no new species in 
the south-west forests are likely to be discovered; they can 
be readily identified without recourse to microscope or 
dichotomous keys; many species occur in the south-west 
forests ;  they are conspicuous and do not usual ly need to be 
co l lected in order to be studied; thei r distribut ion and 
ecology is relati vely we l l  understood; most species are not 
impacted on by extraneous factors such as fox predat ion; 
and they can be profitably studied by both amateurs and 
professionals .  

Various bird species can be selected to indicate how 
completely forest habitats have recovered (especially in 
structure, Wardel l-Johnson and N ichols 1 99 1 ) , after being 
disturbed by forest management pract ices such as 
prescribed burning, thinning, gap logging, shelterwood 
logging, and clearfel l ing.  Furthermore, some sensitive 
species can serve to indicate the adequacy of forest 
management practices integrated over landscape scales. 

Based on this review of l i terature, several species are 
recommended for further assessment (Table 1 2) .  In 
addit ion, the cont inued failure of species characteristic of 
disturbed or sparsely-wooded habitats and wood land to 
establish in logged forests could be used as an indicator of 
ecological i ntegri ty of regrowth forests . Examples of such 
spec ies are Elanus caeruleus (B lack-shou ldered kite), 
Falco cenchroides (Australian kestrel), Meliphaga 
virescens (Sing ing honeyeater), Epthianura albifrons 
(White-fronted chat), Petroica goodenovii (Red-capped 
robi n). Rhipidura leucopl11ys (Wil l ie  wagtai l), Gral/ina 
cyanoleuca (Magpie-lark), la/age tricolor (White-winged 
tri l ler) , Cracticus torquatus (Grey butcherbird) and Anthus 
novaeseelandiae (Richard's pipit). 

PRESSI NG U NANSWERED 

QUESTIONS 

A lthough the  forest avifauna of south-west WA is well
studied, some aspects of i t  remain poorly understood. Both 
amateurs and professionals can contribute to remedying 
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th is at var ious levels .  Most of the spec ies requiring further 
study are ei ther cryptic or uncharismatic, and thus evade 
h uman attent ion . 

leipoa ocellata . As popula t ions o f  foxes decrease 
fo l lowing the progressive i m p lementa t ion ofCALM ' s  
W e  t e rn  Shie ld Project, t h e  sma l l  num ber o f  Ma l l eefowl 
curren t ly  present i n  or near karri regrowth stands should 
i ncrease and t hen expand i nto more open habitats such as 
sou th coast heaths,  wood land and jarrah forest. Th i  
predicted ex pansion shou ld  be  mon itored . 

Cotumix 11ovaezela1 1diae. The distr ibut ion o f  Stubble 
qua i l  req u i res attent ion - is th i s  spec ies more w idespread 
t h ,rn the few va l id  records i ndicate? I-l as t h is species been 
con fused with C. ypsi/ophora or Turnix varia in the 
northern ja rrah forest? 

Ni1 1ox crm11ive11s and Tyto no vaeholfandiae . The 
distr i but ion of the Bark i ng and M asked owls  requ i res 
eluc ida t ion, using appropr ia te census methods such as 
p layback of taped ca l l s  ( Debus 1 995) .  

Eurostopodus argus. The dist r ibu t ion of Spotted n i ghtj ars 
requ i res spec i a l i zed study - is t h i s  speci es more 
w idespread than the fow records suggest? 

S11jJil1m1.1· malacl1 1 1rus. The map pub l ished by CA LM
( I 997c) show ing  t he  location of d i verse ccotypcs larger 
than 5 ha may a s ist orn ithologi sts to ascert a i n  whether the 
Southern emu-wren occurs more wi dely i n  the forest .  

Po11 1atostv111us s1 1percilios11s. Arc the sunk  lands 
( B lackwood P l a teau) and karri forest popula t ions o f  the 
Whitc-browcd babbler connected? 

Palc1 1 1 1culusfro111m11s. G iven that the density of th i s
species a long the B lackwood R iver bet ween B r idgetown 
and Boyup Brook was est i mated at one  pa i r/ 200-300 m o f  
r iver frontage (G .  Lodge, quoted b y  Garnett  1 992a), docs 
the Crested sh r i ke-t i t  occur  in s im i l a 1· habitat west o f  
B ridgetown a n d  a l o n g  other r i  vcr to t h e  north? In eastern 
A ustra l ia th i s  spec ies feeds extens ive ly  on decort icat i ng  
bark of cuca lypts. I n  the  l a s t  decade E11ca/ypt1 1s g/obulus 
has been plan ted ex tensive l y  (90 000 ha) in south-west WA 
wi th i n  t he  n atura l  range of the Crested Shr i ke-t i t .  W i l l  th is  
spec ies co lon i ze b l uegum p lan tat ions? J n  add i t ion, Crested 
sh rike- t i t s  have been recorded in eastern Austra l ia feed i ng  
on caterp i l l ars o f  Au tumn gum moth  (Mnesampela privata) 
(Barker and Vestjcns 1 990) · these l arvae arc somet imes 
common i n  Western Austral i an  blucgum p lan t i ngs. 

Oreoica g111111ralis. Docs the Crested bel l b i rd occu r  i n  
st1 i tabl e habi tat i n  t h e  sunk la nds? 

Waterbirds. Sec ret ive species o f  heron (Nycticorax 
ca/edonicus), bit tern (Ixob1ycJ1 11s mi11 1 1 / 11s, I. jla vicollis, 
Botaurus poiciloptilus) , and crakc (Porzana pusilla, 
P. jluminea) require special effort. Some wetlands within
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the forest do not appear to have been surveyed, e .g . 
Nalyerin Lake, Yourdamung Lake, Lake Ngart im inny and 
Cambal lan Swamp .  

Taxonomy. Some changes in species concepts can be 
ex pected as DNA technology is appl ied . A l ready there 
appears to be a trend towa rds the species concept prevalent 
ear l y  th i s  cen tury, when many sou th-west taxa were 
regarded as d i s t i nct from elsewhere i n  A ustra l i a .  I t is  
essent ia l  that taxonomy has an objective basis; the 
rat iona le that ' [u] n l css threatened popu l at ions have 
separate ident i ty,  efforts to conserve them may be deemed 
unnecessary' ( Ford 1 987b) is spur ious, unsc ien t i fic, and 
ought to be rej ected. Pr i o r i ty taxa req u i r i ng  DN A analys i s 
i nc lude Dro111ai11s 11ovaehol/a11diae (rothschildi) . Leipva 
ocella/a, Calyplorhynchus banksii (naso), Platycercus 
iclerotis (icterotis ,md xa11t/10genys), Po11 1alosto11 1us 
s11perciliosus and Rallus pec/ora/is (cle/and!). The status
of A ca11 1hiza pmil/a /ee11wine11sis req u i res i nvest igat ion 
(cf Serventy 1 953) .  I s  t h i s  taxon the end or a cl  i nc  in 
var iation in A .  apicali.1· or docs i t  represent an i so late of 
A .  pusilla (Campbel l 1 922)? The taxonom ic status of al l  
endem ic taxa need re-appra i sa l  w i th add i t i ona l  col lect ion 
and w ith molecu lar genetic techn i ques .  

Distribution and abundance. W i th the recent production 
of I :250 000 forest assoc i a t ion maps (Bradshaw et al. 

1 997) , 1 :500 000 sca l e forest ecosystem maps 
(Commonweal th and Western Austra l ian Regiona l Fore�t 
Agreemen t Steeri ng Com m ittee I 998),  and I : 250 000 scale 
vegetat ion complex map ( M attiskc and H avel 1 998),  there 
now ex i sts a deta i l ed framework in wh ich i n format ion  on 
dens i t ies of bird species can be col lcc ted more strateg i ca l l y  
and  systemat i cal ly than was possible i n the past .  The 
vegetat ion comp lex maps in part icu lar  should a l l ow va l id 
model l i ng o f  the d i str ibution of most b i rd spec ies presen t  
i n  t he  south-west forests . I t  would a l so be  useful to 
i mprove u nderstanding o f  hab i tat  usage by b i rd species al 
the finer sc ale o f  s i te-vegeta t ion types ( H avel I 975a, b} ,  
part icu lar ly the i mpact of d icback d i sease. Recent 
assessments o f  the env iron menta l va l ues o f  wet l ands and 
waterways i n  the south-west a lso prov ide a va l uable 
framework for more deta i led s tudy of the bi rd faunas 
assoc i a ted wi th  these habi tat types ( Pen 1 997; Bosvcld 
et al. i n  press) . 

Home range. The core home ra nge of species req u i r i ng  
l a rge ho l lows i n  s tanding trees for n est i ng shou ld be
determ i ned . Th i s  in formation w i l l  then a l low more 
dctai led est imates of the ava i l ab i l ity of hol lows requ i red to
co n crvc these species throughout the forest.

Unified datasets. I t  wou ld be valuable i f  a l l records of 
specimens and eggs of b i rd spec ies col lected from the 
south-west Western A ustra l ian forests were co l l ated from 
the world 's  museums, and combined with the records c i ted 
i n  this review and those held by the Western Austra l i an 
chapter of the RAOU ( Birds Austral ia) .  
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Although knowledge of the forest avifauna is founded 
on several hundred bird l ists, some areas remain 
inadequately covered. Bird watchers may find Figure I 
helpful in deciding where to profitably direct future 
sampli ng effort. 
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APPENDIX 1 

Noongar names for bird species and subspecies present in the primal forests and endemic to south-west Western 
Australia. 

ENDEMIC TAXON 

Species 

Calyptorhynchus latirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

Platycercus spurius 

Platycercus icterotis 

Atrichornis c/amosus 

Malurus etegans 

Acanthiza inornata 

Melithreptus chloropsis 

Acanthorhynchus superciliosus 

Eopsaltria georgiana 

Stagonopleura oculata 

Subspecies 

Calyptorhynchus banksii 

Platycercus zonarius 

Slipiturus malachurus 

Pardalotus stria/us 

Phylidonyris nigra 

Anthochaera chrysoptera 

Petroica multicolor 

Eopsaltria australis 

Fatcunculus lrontatus 

Rhipidura fuliginosa 

Cracticus libicen 

Strepera versicolor 

Corvus coronoides 

Ra/lus pectoralis 

Porphyrio porphyrio 

RECOMMENDED NAME 

Ngobyenook 

Ngoorlak 

Manyte 

Djarrilboordang 

Booldoonbooldoon 

Djimolook 

Djidjal 

Djobooldjobool 

Bangin 

Booldjit 

Bodjil 

Boorrin 

Karrak 

Dowan 

Djurdjilya 

Widopwidop 

Bandoong 

Djangang 

Kooba 

Bamboon 

Koorbitkoorbit 

Kadjinnak 

Koorbat 

Djilak 

Woordang 

Nyoony 

Koolema 

APPROXIMATE PRONUNCIATION· 

Gnaw-bye-nook 

Gnaw-lark 

Marn-ite 

Char-ill-bore-dan 

Bool-doon-bool-doon 

Chee-maw-look 

Cheer-cha! 

Jaw-bull-jaw-bull 

Barn-een 

Bull-chit 

Baw-cheel 

Bore-reen 

Car-rark 

Daw-am 

Chur-cheel-ya 

Wid-up-wid-up 

Barn-doong 

Chan-an 

Koo-bar 

Barm-boon 

Koor-bit-koor-bit 

Cad-chin-nark 

Koor-bart 

Chee-lark 

War-dan 

En-yourn 

Cool-em-are 

·Emphasize the first syllable; pronounce ng as in singer, not finger: ny as in onion: oo as in book.

The Western Australian forester C. E. Lane-Poole in 1920 introduced the Noongar word Marri to replace the settlers' 
descriptive Red gum. In doing so he was acting on an earlier precedent when the Noongar word Jarrah was adopted by 
timber millers in the 1860s to replace the settlers' term Mahogany. In preparing this list, I follow these precedents and 
Abbott ( 1983). There seems little inconvenience to bird watchers and ornithologists if oongar names were to replace 
English vernacular names currently in use for bird species endemic to Western Australia. However, replacing English 
names of endemic subspecies will probably be seen by some as too radical; notwithstanding this, oongar names have 
been tabulated for these. 

Another reason for promoting the use of aboriginal names is that their use by all Australians is a symbolic and important 
gesture that may assist, in a small way, the current process of reconciliation between aborigines and later settlers of 
Western Australia. 

Following the approach of Abbott (I 983, Appendix), a name for each species and subspecies has been taken from Gilbert 
(MS). Where there were two or more names available, one was cho en on the basis of euphony, brevity and 
pronounceability. Gilbert's phonetic orthography has been recast to conform as far as possible with the conventions 
published in Whitehurst ( I 992). This list should be treated as provisional. Constructive, documented suggestions for 
modification or extension are invited. Other aboriginal names for bird species are documented in Bindon and Chadwick 

(1992). 
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TABLE 1 

Species recorded in the forests of south-west Western Australia, 1840-1932. Details of locations (1-17} and times 

of the lists are provided on pages 4-7. 

LANDBIRDS 

Dromaius novaehollandiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsilophora 

Haliastur sphenurus 

Accipiter fascia/us 

Accipter cirrhocepha/us 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps cha/cop/era 

Phaps e/egans 

Calyptorhynchus banksii 

Calyptorhynchus latirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

Glossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cuculus pal/idus 

Cacomantis f/abelliformis 

Chrysococcyx basa/is 

Chrysococcyx lucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tytoalba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus ma/achurus 

Pardalotus punctatus 

Pardalotus striatus 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
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TABLE 1 (continued) 

Acanthiza apica/is 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera lndistincta 

Meliphaga ornata 

Melithreptus ch/oropsis 

Phylidonyris novaehollandiae 

Phy/idonyris nigra 

Phy/idonyris melanops 

Acanthorhynchus superciliosus • 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superciliosus 

Daphoenositra chrysoptera 

Fa/cunculus frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Col/uricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Mega/urus gramineus 

Zosterops Jateralis 

WATERBIRDS 

Oxyura australis 

Biziura /obata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 
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Po/iocepha/us poliocepha/us 

Anhinga melanogaster 

Phalacrocorax carbo 

Pha/acrocorax su/cirostris 

Pha/acrocorax melanoleucos 

Ardea novaehollandiae 

Nycticorax ca/edonicus 

lxobrychus minutus 

lxobrychus flavicollis 

Botaurus poiciloptilus 

Rallus pectoralis 

Porzana pusilla 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinu/a ventralis 

Fulica atra 

Himantopushimantopus 

Charadrius ruficapiffus 

Charadrius melanops 

Erythrogonys cine/us 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
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TABLE 2 

Species recorded in the forests of south-west Western Australia, 1950-1998. Details of locations (18-272) and 

times of the lists are provided on pages 7-13. x indicates that a more accurate identification to species is not 

possible. 

LANDBIRDS 

Dromaius novaehollandiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsilophora 

Haliastur sphenurus 

Accipiter fascia/us 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus Jatirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

Glossopsitta porphyrocepha/a 

Platycercus zonarius 

P/atycercus spurius 

Platycercus icterotis 

Cuculus pallidus 

Cacomantis flabelliformis 

Chrysococcyx basalis 

Chrysococcyx lucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaeho/landiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus malachurus 

Pardalotus punctatus 

Parda/otus striatus 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 
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Acanthiza inornata 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Mefiphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehollandiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superciliosus 

DaphoenosiNa chrysoptera 

Fa/cuncu/us frontatus 

Pachycephala pectora/is 

Pachycephala rufiventris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Megalurus gramineus 

Zoslerops lateralis 

WATERBIRDS 

Oxyura australis 

Biziura lobata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 
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TABLE 2 (continued) 

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

Tachybaptus novaehollandiae 

Pol iocepha/us poliocepha/us 

Anhinga melanogaster 

Pha/acrocorax carbo 

Phalacrocorax sulcirostris 

Phalacrocorax melanoteucos 

Ardea novaehollandiae 

Nyclicorax caledonicus 

/xobrychus minutus 

lxobrychus f/avicol/is 

Botaurus poiciloptilus 

Ral/us pectora/is 

Porzana pusil/a 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gal/inula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cine/us 

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

LANDBIRDS 

Dromaius novaehol/andiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsilopho r a 

Ha/iastur sphenurus 

Accipiter fascia/us 

Accipter cirrhocepha/us 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregr inus 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus /atirostris 

Calyptorhynchus baudin ii 

Cacatua pastinator 

G/ossopsitta porphyr ocepha/a 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterolis 
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Cucu/us pallidus 

Cacomantis flabel/iformis 

Chrysococcyx basalis 

Chrysococcyx /ucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaeho/landiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegothe/es cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis c/amosus 

Climacteris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus malachurus 

Pardalotus punctatus 

Pardalotus striatus 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehol/andiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanlhorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera caruncu/ata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superciliosus 

Daphoenositla chrysoptera 

Falcuncu/us frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Col/uricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehol/andiae 

Artamus cyanopterus 

Crac//cus tibicen 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 
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TABLE 2 {continued) 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Oicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocepha/us stentoreus 

Megalurus gramineus 

Zosterops lateralis 

WATERBIRDS 

Oxyura australis 

Biziura /obata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya austra/is 

Tachybaptus novaehollandiae 

Poliocephalus po/iocephalus 

Anhinga melanogaster 

Pha/acrocorax carbo 

Pha/acrocorax sulcirostris 

Phalacrocorax me/anoleucos 

Ardea novaehol/andiae 

Nycticorax caledonicus 

lxobrychus minutus 

lxobrychus f/avicollis 

Botaurus poici/optilus 

Ral/us pectoralis 

Porzana pusilla 

Porzana f/uminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gal/inula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 
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LANDBIRDS 

Dromaius novaehol/andiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsi/ophora 

Haliastur sphenurus 

Accipiter fasciatus 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix var/a 

Phaps cha/cop/era 

Phaps elegans 

Calyptorhynchus banksii 

Ca/yptorhynchus baud/nil 

Ca/yptorhynchus latirostris 

Cacatua pastinator 

Glossopsitta porphyrocepha/a 

Plalycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cucu/us pallidus 

Cacoman/is flabe/Jilormis 

Chrysococcyx basalis 

Chrysococcyx lucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus splendens 

Malurus e/egans 

Stipiturus malachurus 

Pardalotus puncta/us 

Pardalotus striatus 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 
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TABLE 2 (continued) 

Lichmera indistincta 

Me/iphaga ornata 

Melithreptus ch/oropsis 

Phylidonyris novaehol/andiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera caruncu/ata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superciliosus 

Daphoenositta chrysoptera 

Fa/cuncu/us frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Oicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Megalurus gramineus 

Zosterops lateralis 

WATERBIRDS 

Oxyura australis 

Biziura lobata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehol/andiae 
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Ian Abbott, The avifauna of the forests of south-west Western Australia 

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 

Po/iocephalus poliocepha/us 

Anhinga melanogaster 

Phalacrocorax carbo 

Pha/acrocorax su/cirostris 

Pha/acrocorax melano/eucos 

Ardea novaehollandiae 

Nycticorax caledonicus 

/xobrychus minutus 

lxobrychus flavicollis 

Botaurus poiciloptilus 

Ral/us pectoralis 

Porzana pusilla 

Porzana flumlnea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 

66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 

LANDBIRDS 

Dromaius novaehollandiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsi/ophora 

Haliastur sphenurus 

Accipiter fasciatus 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus latirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

G/ossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cuculus pallidus 

Cacomantis flabelliformis 
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TABLE 2 (continued) 

Chrysococcyx basalis 

Chrysococcyx /ucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyro novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Ma/urus splendens 

Ma/urus elegans 

Stipiturus ma/achurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inomata 

Acanlhiza chrysorrhoa 

Licllmera indislincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehol/andiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera caruncu/ata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria australis 

Eopsa//ria georgiana 

Pomatostomus superciliosus 

Daphoenositta chrysoptera 

Fa/cuncu/us frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanoplerus 

Crac/icus tibicen 

Strepera versicolor 
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Corvus coronoides 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Mega/urus gramineus 

Zosterops la/era/is 

WATERBIRDS 

Oxyura australis 

Biziura lobata 

Cygnus atratus 

Tadoma tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 

Poliocephalus poliocephalus 

Anhinga melanogaster 

Phalacrocorax carbo 

Phalacrocorax sulcirostris 

Phalacrocorax melano/eucos 

Ardea novaehollandiae 

Nycticorax caledonicus 

lxobrychus minutus 

lxobrychus flavicollis 

Botaurus poiciloptilus 

Raf/us pecroralis 

Porzana pusil/a 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

66 67 68 69 10 11 12 73 74 75 76 n 78 79 so 81 
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TABLE 2 (continued) 

LANDBIRDS 

Dromaius novaehollandiae 

Leipoa oce/fata 

Coturnix novaezelandiae 

Coturnix ypsilophora 

Ha/iastur sphenurus 

Accipiter fascia/us 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps cha/coptera 

Phaps elegans 

Ca/yptorhynchus banksii 

Ca/yptorhynchus latirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

Glossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cucu/us pal/idus 

Cacomantis f/abel/iformis 

Chrysococcyx basa/is 

Chrysococcyx lucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles eris/a/us 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus splendens 

Malurus elegans 

Stipilurus ma/achurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 
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Acanthiza chrysorrhoa 

Lichmera i ndistincta 

Meliphaga orna/a 

Melithreptus chloropsis 

Phylidonyris novaehollandiae 

Phylidonyris nigra 

Phylidonyris rnelanops 

Acanthorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petro/ca cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superci/iosus 

Falcunculus frontatus 

Daphoenositta chrysoptera 

Pachycephala pectoralis 

Pachycephala rufiventris 

Col/uricinc/a harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versico/or 

Corvus coronoides 

Stagonop/eura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocepha/us stentoreus 

Megalurus gramineus 

Zosterops lateralis 

WATERBIRDS 

Oxyura australis 

Biziura lobata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 

Poliocephalus poliocephalus 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 
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TABLE 2 (continued) 

Anhinga melanogaster 

Pha/acrocorax carbo 

Pha/acrocorax su/cirostris 

Phalacrocorax melanoleucos 

Ardea novaehollandiae 

Nyc/icorax caledonicus 

lxobrychus minutus 

lxobrychus flavicollis 

Botaurus poiciloptilus 

Rallus pectoralis 

Porzana pusilla 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 

LAN DBI ADS 

Oromaius novaehollandiae 

Leipoa ocellata 

Cotumix novaezelandiae 

Coturnix ypsilophora 

Ha/iastur sphenurus 

Accipiter fasciatus 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus /atirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

Glossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cuculus pallidus 

Cacomantis flabelliformis 

120 

CALM Science 

82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 

98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 



Chrysococcyx basalis 

Chrysococcyx /ucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus ma/achurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apica/is 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Mellphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehollandiae 

Phylidonyris nigra 

Phyl/donyris melanops 

Acan/horhynchus superci/iosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superci/iosus 

Daephoenositta chrysoptera 

Falcuncu/us frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehol/andiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versico/or 

Corvus coronoides 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 
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TABLE 2 (continued) 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Megalurus gramineus 

Zosterops /ateralis 

WATERBIRDS 

Oxyura australis 

Biziura lobata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaeho/landiae 

Poliocephalus poliocepha/us 

Anhinga melanogaster 

Pha/acrocorax carbo 

Phalacrocorax sulcirostris 

Phalacrocorax me/ano/eucos 

Ardea novaehollandiae 

Nycticorax caledonicus 

lxobrychus minutus 

lxobrychus f/avicol/is 

Botaurus poiciloptilus 

Rallus pectoralis 

Porzana pusilla 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cine/us 
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LAN DBI RDS 

Dromaius novaehollandiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsilophora 

Ha/iastur sphenurus 

Accipiter fascia/us 

Accipter cirrhocepha/us 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps cha/coptera 

Phaps e/egans 

Calyptorhynchus banksii 

Calyptorhynchus /atirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

Glossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

P/atycercus icterotis 

Cuculus pallidus 

Cacomantis f/abelliformis 

Chrysococcyx basa/is 

Chrysococcyx /ucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegothe/es cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

Climacleris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus malachurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 
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TABLE 2 (continued) 

Lichmera indistincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehollandiae 

Phylidonyris nigra 

Phy/idonyris melanops 

Acanthorhynchus superci/iosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Pelroica multicolor 

Pe/roica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superciliosus 

Daphoenosilla chrysoptera 

Falcunculus frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Col/uricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versico/or 

Corvus coronoides 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocepha/us stentoreus 

Megalurus gramineus 

Zosterops lateralis 

WATERBIRDS 

Oxyura australis 

Biziura /obala 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

124 

CALMScience 

114 115 116 117 116 119 120 121 122 123 124 125 126 127 128 129 



Tachybaptus novaehollandiae 

Poliocepha/us po/iocepha/us 

Anhinga melanogaster 

Pha/acrocorax carbo 

Phalacrocorax sulcirostris 

Phalacrocorax melano/eucos 

Ardea novaehollandiae 

Nycticorax caledonicus 

lxobrychus minutus 

Jxobrychus flavicollis 

Botaurus poiciloptilus 

Ral/us pectoralis 

Porzana pusi/la 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 

LAN DBI RDS 

Oromaius novaehol/andiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsi/ophora 

Haliastur sphenurus 

Accipiter fasciatus 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Ca/yptorhynchus banksii 

Calyptorhynchus latirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

G/ossopsitta porphyrocepha/a 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cucu/us pallidus 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 

130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 
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TABLE 2 (continued) 

Cacomantis f/abelliformis 

Chrysococcyx basalis 

Chrysococcyx /ucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles er/status 

Todiramphus sane/us 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus malachurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericomis frontalis 

Smicrornis breviroslris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehol/andiae 

Phylidonyris mgra 

Phylidonyris melanops 

Acanthorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria ausfralis 

Eopsalrria georgiana 

Pomatostomus superci/iosus 

Daphoenositta chrysoptera 

Falcuncu/us fronratus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Col/uricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus libicen 
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Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Megalurus gramineus 

Zosterops lateralis 

WATERBIRDS 

Oxyura australis 

Biziura /obata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superci/iosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 

Poliocephalus poliocephalus 

Anhinga melanogaster 

Phalacrocorax carbo 

Pha/acrocorax sulcirostris 

Phalacrocorax melanoleucos 

Ardea novaehoflandiae 

Nycticorax caledonicus , 

lxobrychus minutus 

lxobrychus flavicollis 

Botaurus poici/optilus 

Rallus pectoralis 

Porzana pusil/a 

Porzana f/uminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fu/lea atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cine/us 

Ian Abbott, The avitauna of the forests of south-west Western Australia 

130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 

127 

CALMScience 



CALMScience Supplement 5 (1999) 

TABLE 2 (continued) 

LANDBIRDS 

Dromaius novaehollandiae 

Leipoa oce/lata 

Cotumix novaezelandiae 

Cotumix ypsilophora 

Ha/iastur sphenurus 

Accipiter fascia/us 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus latirostris 

Ca/yptorhynchus baudinii 

Cacatua pastinator 

G/ossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spur/us 

Platycercus icterolis 

Cuculus pallidus 

Cacomanlis f/abelliformis 

Chrysococcyx basalis 

Chrysococcyx lucidus 

Ninox connivens 

Ninox novaesee/andiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles eris/a/us 

Tadiramphus sanctus 

Merops ornarus 

Atrichomis clamosus 

Climacteris rufa 

Malurus splendens 

Malurus e/egans 

Stipiturus malachurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 
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X 

X 



Lichmera indistincta 

Mefiphaga ornata 

Melithreptus ch/oropsis 

Phyfidonyris novaehoflandiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superciliosus 

Daphoenositta chrysoptera 

Falcunculus frontatus 

Pachycepha/a pectoralis 

Pachycephala ruf iventris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina nov aehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versicolor 

Corvus coronoides 

Stagonop/eura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Megalurus gramineus 

Zosterops /atera/is 

WATERBIRDS 

Oxyura austra/is 

Biziura lobata 

Cygnus atratus 

Tadorna tadornoides 

Anas graci/is 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya austrafis 

Tachybaptus novaehollandiae 

Poliocepha/us po/iocephalus 

Anhinga melanogaster 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 
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TABLE 2 (continued) 

Pha/acrocorax carbo 

Phalacrocorax sulcirostris 

Phalacrocorax melanoleucos 

Ardea novaehol/andiae 

Nycticorax caledonicus 

lxobrychus minutus 

/xobrychus flavicollis 

Botaurus poiciloptilus 

Ra/lus pectoralis 

Porzana pusil/a 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 

LAN DBI RDS 

Dromaius novaehollandiae 

Leipoa ocel/ata 

Coturnix novaezelandiae 

Coturnix ypsilophora 

Ha/iastur sphenurus 

Accipiter fascia/us 

Accipter cirrhocepha/us 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus /atirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

Glossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cucu/us pal/idus 

Cacomantis f/abelliformis 

Chrysococcyx basalis 
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Chrysococcyx /ucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus malachurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apica/is 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaeho/landiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanlhorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera caruncu/ata 

Petroica multicolor 

Petro/ca cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomalostomus superciliosus 

Daphoenositta chrysoptera 

Falcunculus frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehol/andiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versico/or 

Corvus coronoides 

Stagonopleura ocu/ata 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 

X 

X 
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TABLE 2 (continued) 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocepha/us stentoreus 

Megalurus gramineus 

Zosterops /a/era/is 

WATERBIRDS 

Oxyura australis 

Biziura loba/a 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superci/iosa 

Anas rhyncholis 

Aythya australis 

Tachybaptus novaeho/landiae 

Poliocephalus poliocepha/us 

Anhinga melanogaster 

Phalacrocorax carbo 

Phalacrocorax sulcirostris 

Pha/acrocorax melanoleucos 

Ardea novaehol/andiae 

Nycticorax caledonicus 

lxobrychus minutus 

/xobrychus flavicollis 

Botaurus poiciloptilus 

Ral/us pectoralis 

Porzana pusilla 

Porzana f/uminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gal/inula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 

LANDBIRDS 

Dromaius novaehollandiae 

Leipoa ocellata 

132 

CALMScience 

162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 

178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 



Coturnix novaezelandiae 

Coturnix ypsilophora 

Haliastur sphenurus 

Accipiter fascia/us 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus latirostris 

Calyptorhynchus baudinii 

Cacatua paslinator 

Glossopsitta porphyrocephala 

P/atycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cuculus pallidus 

Cacomantis f/abelliformis 

Chrysococcyx basalis 

Chrysococcyx lucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehol/andiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegothe/es cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

C/imacteris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus malachurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericornis fronlalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Uchmera indislincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehollandiae 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 

X 

X 

X 

X 

X 

X 

X 

X 
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TABLE 2 (continued) 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucul/ata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superciliosus 

Daphoenositta chrysoptera 

Falcuncu/us frontatus 

Pachycephala pectoralis 

Pachycepha/a rufiventris 

Col/uricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaeho/fandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocepha/us stentoreus 

Megalurus gramineus 

Zosterops lateralis 

WATERBIRDS 

Oxyura australis 

Biziura /obata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 

Poliocepha/us poliocephalus 

Anhinga melanogaster 

Phalacrocorax carbo 

Phalacrocorax sulcirostris 

Phalacrocorax melanoleucos 
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178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 



Ardea novaeho/landiae 

Nycticorax caledonicus 

lxobrychus minutus 

lxobrychus flavicollis 

Botaurus poiciloptilus 

Ral/us pectoralis 

Porzana pusilla 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fu/ica atra 

Himantopus himantopus 

Charadrius ruficapi/lus 

Charadrius melanops 

Erythrogonys cinctus 

LAN DBI RDS 

Dromaius novaehollandiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsilophora 

Haliastur sphenurus 

Accipiter fasciatus 

Accipter cirrhocephalus 

Aquila audax 

Circus approx/mans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus latirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

Glossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cuculus pallidus 

Cacomantis flabelliformis 

Chrysococcyx basalis 

Chrysococcyx I ucidus 

Ninox connivens 

Ninox novaesee/andiae 

Tyto novaehollandiae 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 

194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 
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TABLE 2 (continued) 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegothetes cristatus 

Todiramphus sanctus 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus malachurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehollandiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superci/iosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superciliosus 

Daphoenositta chrysoptera 

Falcunculus frontatus 

Pachycephala pectoralis 

Pachycephala rufivenlris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 
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Acrocephalus stentoreus 

Megalurus gramineus 

Zosterops lateralis 

WATERBIRDS 

Oxyura australis 

Biziura /obata 

Cygnus atratus 

Tadorna tadornoides 

Anas graci/is 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 

Poliocephalus po/iocepha/us 

Anhinga melanogaster 

Phalacrocorax carbo 

Phalacrocorax sulcirostris 

Phalacrocorax melano/eucos 

Ardea novaehollandiae 

Nycticorax ca/edonicus 

lxobrychus minutus 

lxobrychus flavicol/is 

Botaurus poiciloptilus 

Raf/us pectora/is 

Porzana pusilla 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cine/us 

LANDBIRDS 

Dromaius novaehollandiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsllophora 

Ha/iastur sphenurus 

Accipiter fascia/us 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 

210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 
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TABLE 2 (continued) 

Accipler cirrhocepha/us 

Aquila audax 

210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps cha/cop/era 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus Jatirostris 

Ca/yptorhynchus baudinii 

Cacatua pastinator 

Glossopsilla porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cucu/us pa/lidus 

Cacomantis flabelliformis 

Chrysococcyx basa/is 

Chrysococcyx /ucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles cristatus 

Todiramphus sane/us 

Merops ornatus 

Atrichornis c/amosus 

Climacteris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus ma/achurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Meliphaga ornata 

Melilhrep/us chloropsis 

Phylidonyris novaeho/landiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superciliosus 
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Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria austra/is 

Eopsaltria georgiana 

Pomatostomus superciliosus 

Daphoenositta chrysoptera 

Falcunculus frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaeho/Jandiae 

Artamus cyanopterus 

Craclicus libicen 

Strepera versicolor 

Corvus coronoides 

Stagonopteura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Mega/urus gramineus 

Zosterops lateralis 

WATERBIRDS 

Oxyura australis 

Biziura /obata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 

Poliocepha/us poliocepha/us 

Anhlnga melanogaster 

Phalacrocorax carbo 

Phalacrocorax sulcirostris 

Phalacrocorax melano/eucos 

Ardea novaehollandiae 

Nycticorax ca/edonicus 

lxobrychus minutus 

lxobrychus flavicol/is 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 
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TABLE 2 (continued) 

Botaurus poiciloptilus 

Raf/us pectora/is 

Porzana pusil/a 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 

LANDBIRDS 

Dromaius novaehollandiae 

Haliastur sphenurus 

Accipiter fasciatus 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco peregrinus 

Falco berigora 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsi/ophora 

Turnix varia 

Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus /alirostris 

Calyptorhynchus baudinii 

Cacarua pastinator 

Glossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cuculus pallidus 

Cacomantis flabel/iformis 

Chrysococcyx basalis 

Chrysococcyx lucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaeho/landiae 

Tylo alba 

Podargus strigoides 

Eurostopodus argus 
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Aegotheles cristatus 

Todiramphus sane/us 

Merops ornatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus splendens 

Mafurus e/egans 

Slipiturus ma/achurus 

Pardafotus punctatus 

Parda/a/us stria/us 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanlhiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Meliphaga ornata 

Mefithreptus chloropsis 

Phy/idonyris novaehollandiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superciliosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucullata 

Eopsaltria austrafis 

Eopsaltria georgiana 

Pomalostomus superciliosus 

Oaphoenositta chrysoptera 

Falcuncu/us f rontatus 

Pachycephala pectoralis 

Pachycepha/a rufivenlris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fu/iginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Craclicus libicen 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Oicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Megalurus gramineus 

Zosterops lateralis 
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TABLE 2 (continued) 

WATERBIRDS 

Oxyura austra/is 

Biziura lobata 

Cygnus arratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhyncholis 

Aythya austra/is 

Tachybaptus novaeho/landiae 

Poliocephalus poliocepha/us 

Anhinga melanogaster 

Pha/acrocorax carbo 

Pha/acrocorax sulcirostris 

Pha/acrocorax melanoleucos 

Ardea novaehollandiae 

Nycticorax caledonicus 

lxobrychus minutus 

lxobrychus f/avico/lis 

Boraurus poiciloptilus 

Rallus pectoralis 

Porzana pusilla 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 

LANDBIRDS 

Dromaius novaehollandiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Cotumix ypsi/ophora 

Haliastur sphenurus 

Accipiter fasciatus 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 
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Phaps chalcoptera 

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus latirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

Glossopsitta porphyrocephala 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cucu/us pal/idus 

Cacomantis f/abe/1/formis 

Chrysococcyx basalis

Chrysococcyx /ucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles cristatus 

Todiramphus sancta 

Merops ornatus 

Atrichornis clamosus 

Cl/mac/eris rufa 

Malurus splendens 

Malurus elegans 

Stipiturus malachurus 

Pardalotus punctatus 

Pardalotus striatus 

Sericornis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera i ndistincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehollandiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superci/iosus 

Anthochaera chrysoptera 

Anthochaera caruncula/a 

Petro/ca multicolor 

Petro/ca cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatos/omus superci/iosus 
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TABLE 2 (continued) 

242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 

Daphoenositta chrysoptera 

Falcunculus frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Col/uricinc/a harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versico/or 

Corvus coronoides 

Stagonopleura ocu/ata 

Oicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocepha/us stentoreus 

Megalurus gramineus 

Zosterops latera/is 

WATERBIRDS 

Oxyura austra/is 

Biziura lobata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 

Poliocephalus po/iocephalus 

Anhinga melanogaster 

Phalacrocorax carbo 

Phalacrocorax su/cirostris 

Phalacrocorax melanoleucos 

Ardea novaehollandiae 

Nycticorax caledonicus 

lxobrychus minutus 

lxobrychus f/avicol/is 

Botaurus poiciloptilus 

Ral/us pectoralis 

Porzana pusilla 

Porzana f/uminea 

Porzana tabuensis 

Porphyrio porphyrio 
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Gallinula ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapi/Jus 

Charadrius melanops 

Erythrogonys cinctus 

LAND BIRDS 

Dromaius novaeho/landiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsilophora 

Ha/iastur sphenurus 

Accipiter tasciatus 

Accipter cirrhocephalus 

Aquila audax 

Cifcus approx/mans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps chalcoptera 

Phaps e/egans 

Calyptorhynchus banksii 

Ca/yptorhynchus latirostris 

Calyptorhynchus baudinii 

Cacatua pastinator 

G/ossopsitta porphyrocephala 

Platycercus zonarius 

P/arycercus spurius 

P/atycercus icterolis 

Cuculus pal/idus 

Cacomantis f/abelliformis 

Chrysococcyx basa/is 

Chrysococcyx /ucidus 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegotheles cristarus 

Todiramphus sane/us 

Merops omatus 

Atrichornis clamosus 

Climacteris rufa 

Malurus sp/endens 

Malurus elegans 
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TABLE 2 (continued) 

Stipiturus malachurus 

Pardalotus punctatus 

Pardalotus stria/us 

Sericomis frontalis 

Smicrornis brevirostris 

Gerygone fusca 

Acanthiza apica/is 

Acanthiza inomata 

Acanthiza chrysorrhoa 

Lichmera indislincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehollandiae 

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superci/iosus 

Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor 

Petroica cucullara 

Eopsaltria australis 

Eopsaltria georgiana 

Pomatostomus superciliosus 

Daphoenositta chrysoptera 

Falcunculus frontatus 

Pachycephala pectoralis 

Pachycephala rufiventris 

Col/uricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Megalurus gramineus 

Zos/erops /a/era/is 
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WATERBIRDS 

Oxyura australis 

Biziura /obata 

Cygnus atratus 

Tadorna tadornoides 

Anas graci/is 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 

Poliocephalus poliocephalus 

Anhinga melanogaster 

Phalacrocorax carbo 

Phalacrocorax sulcirostris 

Pha/acrocorax melanoleucos 

Ardea novaehollandiae 

Nycticorax caledonicus 

lxobrychus minutus 

lxobrychus flavicollis 

Botaurus poiciloptilus 

Raf/us pectoralis 

Porzana pusilla 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinuta ventralis 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapil/us 

Charadrius melanops 

Erythrogonys cine/us 
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TABLE 3 

Hypothetical core areas occupied by the Noisy scrub-bird in 1830, based on the occurrence of steep south-facing 
slopest. 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 
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LOCATION 

Brockman R (trib.) 

Brockman R (trib.) 

Brockman A (trib.) 

Spice Bk 

Brockman R (trib.) 

Brockman A 

Brockman A (trib.) 

Brockman R (trib.) 

Brockman R (trib.) 

Avon R 

Jimperding Bk 

Avon R 

Wooroloo Bk 

Wooroloo Bk 

Swan A (trib.) 

Swan A (trib.) 

Helena A 

Whistlepipe Gully 

Lesmurdie Bk 

Bickley Bk 

Canning A 

Wungong Bk (trib.) 

Wungong Bk 

Beenyup Bk 

Cardup Bk 

Manjedal Bk 

Gooralong Bk 

Serpentine R 

Dirk Bk 

Myara Bk 

N Oandalup A (!rib.) 

Goomaljerup Ck 

N Dandalup A 

Conjurunup Ck 

S Dandalup A 

Oakley Bk 

Oakley Bk (trib.) 

Marrinup Bk 

Murray A (trib.) 

Murray A 

Murray A 
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APPROX 
SLOPE (0) 

13 

13 

15 

7 

9 

11 

9 

10 

12 

15-18 

13 

17 

27• 

15• 

13-15 

17 

6--18 

16 

20 

10-13 

11-13 

24 

18 

11 

17 

20 

11 

16 

10 

20 

10 

9 

16 

11 

17 

9 

16 

6 

11 

22 

102 

LENGTH ESTIMATED SUBSEQUENT 
(m) No. of PAIRS* TENURE 

1 000 10 Farmland 

1 000 10 Farmland 

3 200 32 Farmland 

1100 11 Farmland 

650 6 Farmland 

3 000 30 Farmland 

1 000 10 Farmland 

550 5 Farmland 

1 300 13 Farmland 

23 000 255 9 000 National Park; 
2 500 rest Farmland 

2000 20 Farmland 

9 000 90 2000 National Park; 
rest Farmland 

750 7 Farmland 

1 750 17 Farmland 

750 7 Farmland 

250 2 Farmland 

11 000 11 000 Parklands: 
12 500 285 12 500 State Forest; 

5000 5 000 State Forest 

250 2 Parklands 

500 5 National Park 

2 250 22 1 000 Farmland; 
1 250 Parklands 

11 500 115 5 500 Parklands; 
6 000 Farmland 

1 000 10 Farmland 

3 000 30 Farmland 

750 7 Farmland 

1 000 10 Farmland 

750 7 Farmland 

1 250 12 National Park 

16 500 165 4 500 National Park: 
12 000 State Forest 

1 000 10 Farmland 

1 000 10 Farmland 

250 2 Farmland 

1 000 10 Farmland 

1 250 12 State Forest 

500 5 Farmland 

2 500 25 2 250 Farmland; 
250 State Forest 

500 5 250 Farmland; 250 State 
Forest 

500 5 Farmland 

1 250 12 Farmland 

1 000 10 Farmland 

14 000 140 5 500 Farmland; 
3 000 State Forest; 
750 Farmland; 
2 500 Farmland; 
2 250 State Forest 

500 25 State Forest 
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No. LOCATION APPROX LENGTH ESTIMATED SUBSEQUENT 
SLOPE (0 ) (rn) No. of PAIRS* TENURE 

42 Nanga Bk 10 2 250 22 State Forest 

43 Drakes Bk 14 4 750 47 Farmland 

44 Samson Bk 9-10 3 750 37 3 500 Farmland; 250 State 
Forest 

45 McKnoe Bk 18-201 750 17 Farmland 

46 Yalup Bk 8 1 000 10 Farmland 

47 Bancell Bk 9-11 1 250 12 Farmland 

48 Bancell Bk (trib.) 11 1 500 15 Farmland 

49 Clarke Bk 10 1 000 10 Farmland 

50 Harvey R 22 5 000 50 2 000 Farmland; 
3 000 State Forest 

51 Collie R (trib.) 22 500 5 Farmland 

52 Collie R (trib.) 14 500 5 Farmland 

53 Collie R 13 1 250 12 Farmland 

54 Collie R 22 12 250 122 4 250 Farmland; 
6 000 State Forest; 
2 000 Farmland 

55 Collie R 6 4 000 40 Farmland 

56 Near Cape Clairault 8 1 000 10 National Park 

57 Ellen Bk 11 750 7 Farmland 

58 Margaret R 11 750 7 National Park 

59 Boodjidup Bk 13 750 7 National Park 

60 Boranup 5 2 500 25 National Park 

61 Near Augusta 5-7 2 500 25 1 500 National Park; 
1 000 Farmland 

62 Blackwood R 13 4000 40 Farmland 

63 Blackwood R 13 1 750 17 Farmland 

64 Blackwood R 15 4000 40 Farmland 

65 Blackwood R 16 2 000 20 Farmland 

66 Blackwood R 16 4 000 40 Farmland 

67 Blackwood R 14 3 000 30 Farmland 

68 Donnelly A 8 5 000 50 State Forest 

69 Donnelly R 9 7 000 70 State Forest 

70 Warren R 11 2 000 20 State Forest and Farmland 

71 Warren R 18 1 750 17 State Forest 

72 Mt Chudalup 8 1 000 10 National Park 

73 Deep R (trib.) 16 2 000 20 State Forest 

74 Mitchell forest block 7 3000 30 State Forest 

75 Frankland forest block 11 5 000 50 State Forest 

76 Soho forest block 16 1 250 12 State Forest 

77 Soho forest block 13 3 750 37 State Forest 

78 Keystone forest block 18 1 500 15 State Forest 

79 Keystone forest block 6 1 500 15 State Forest 

60 Deep A 9 5 250 52 National Park 

81 Giants forest block 6 3000 30 State Forest 

82 Mt Lindsay 9 4 000 40 State Forest 

83 Happy Valley Ad 6 1 750 17 Farmland 

84 Loc.2090 10 750 7 Farmland 

85 Scotsdale 8 1 750 17 750 State Forest;1 000 
Farmland 

86 Mt Shadlorth 6 2000 20 1 000 Parklands;1 000 
Farmland 

67 Mt Hallowell 9 3000 30 Parklands 

86 Tennessee 9 1 200 12 Farmland 

89 South Downs 11 700 7 Farmland 

90 Near Lake William 11 1 700 17 National Park 

91 North of Tennessee 10 1 750 17 Farmland 
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TABLE 3 (continued) 

No. LOCATION APPROX LENGTH ESTIMATED SUBSEQUENT 
SLOPE (0 ) (m) No. of PAIRS' TENURE 

92 Wilgie Hill 8 1 500 15 Farmland 

93 Ml Barker 5 1 500 15 Farmland and Parklands 

94 St Werburgh 5 1 000 10 Farmland 

95 Ml Barrow 11 1 250 12 Farmland 

96 Porongurup Range 22 10 500 105 National Park 

97 Willyung Hill 11 700 7 Farmland 

98 Ml Clarence 14 600 6 Park lands 

99 Peak Head 9 1 300 13 National Park 

100 Mt Martin 11 1 400 14 National Park 

101 Mt Taylor 8 3 000 30 National Park 

102 Mt Mason 8 2 300 23 Farmland 

103 Mt Gardner 20 5 000 50 National Park 

104 Mt Manypeaks 10 7 500 75 National Park 

105 Near Waychinicup R 14 3 000 30 National Park 

106 Warriup Hill 8 4 500 45 Farmland 

• Given that the core area of the home range of this species averages 1.25 ha (Smith 1985a), I have converted the length of the hypothetical 
distribution to number of pairs as follows: each 100 m of habitat length is assumed to support at least another 125 m upslope of suitable habitat, 
giving 1 .25 ha. The habitat length divided by 100 therefore gives the population size in pairs. 

t Some slopes between Capes Naturaliste and Leeuwin lace east, and support karri forest. These have been included here. 

150 

CALMScience 



Ian Abbott, The avifauna of the forests of south-west Western Australia 

TABLE 4 

Species not considered to have been part of the original forest avifauna (with occurrence indicated). 

•species not native to Western Australia

SPECIES 

LAND BIRDS 

Pandion haliaetus 

Elanus caeruleus 

Hamirostra isura 

Hamirostra melanostemon 

Milvus migrans 

Aquila morphnoides 

Haliaeetus leucogaster 

Circus assimilis 

Falco cenchroides 

Falco longipennis 

Olis australis 

Burhinus grallarius 

• Columba Ii via 

• Streptopelia senegalensis 

• Streptopelia chinensis 

Ocyphaps lophotes 

Geopelia cuneata 

Cacatua roseicapilla 

Cacatua sanguinea 

Cacatua galerita 

REASON LIST/REFERENCES 

Breeding occasionally in forest but 81, 263 
feeding in coastal waters 

No habitat (now vagrant) 22, 29, 31, 38-9, 47, 61, 84, Brown & 
Brown {1976-91) 

Vagrant 31, 33, 47-8, 51,107, 182-3, 235, 
259, 263, Serventy (1948); WABN 29, 
p. 11;33,p.9;37,p.7;41,p.2;42,p.2;
51,p.2;53,p.2;61,p.3;72,p.2.

Misidentification 31 

Vagrant WABN 26, p. 10 

Self-introduced (now breeding) 2, 10, 20-1, 23, 26-7, 31, 33, 38-9, 
47, 66-7, 71, 75, 79,80, 115,117, 
122-4, 169,182,185, 188-9,234,
239, 259-60, 269, Serventy (1948), Dell
(1971), Brown & Brown (1976-91)

Breeding occasionally in forest but 4, 6, 8, 11, 74, 81, 167 
feeding in coastal waters 

Vagrant 2, 73, Serventy {1952) 

No habitat (now vagrant) 11, 17, 29, 31, 33, 46-7, 73-7, 79, 
83-5, 157,165,168,179,260,
263-4

Self-introduced (now non-breeding visitor) 2, 11, 20-2, 24, 27, 31, 33, 39, 41, 
66, 73-5, 77,157,165, 184,259-60; 
WABN 61, p. 31; 78, p. 22; 80, p. 21 

Vagrant Serventy & Whitten {1976), Talbot 
(pers. comm.) 

No habitat (now vagrant) 8, 11-12, 17, 21-2, 39 

Self-introduced 31-3, Long (1988)

Self-introduced 20-1, 31, 40, Serventy {1948), Sedgwick 
(1958) 

Self-introduced 20-1, 176, Serventy (1948), Sedgwick
(1958, 1965), Storr {1991)

Self-introduced (now vagrant) 22, 184 

Vagrant 21 

Self-introduced (now vagrant) 22, 33, 39,169, 171-4, 176,259, 
Storr (1991) 

Self-introduced (now vagrant) 22 

Self-introduced {now vagrant) Storr (1991) 
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TABLE 4 (continued) 

SPECIES 

Nymphicus hollandicus 

Polytelis anthopep/us 

Platycercus elegans 

Neophema elegans 

Melopsillacus undulatus 

•oacelo novaeguineae

Malurus leucopterus 

Certhionyx niger 

Me/iphaga virescens 

Brown 

Melilhreptus brevirostris 

Phylidonyris a/bifrons 

Manorina f/avigula 

Epthianura albifrons 

Eplhianura tricolor 

Microeca fascinans 

Petroica goodenovii 

Oreoica gutturalis 

Rhipidura leucophrys 

Grallina cyano/euca 

Pteropodocys maximus 
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REASON LIST/REFERENCES 

Vagrant 17; WABN 37, p. 8 

No habitat. Self-introduced (now vagrant) 1, 17, 21-2, 27, 39, Serventy (1948) 

Vagrant 271 

No habitat. Self-introduced (now vagrant) 1, 3, 4, 17, 21-2, 26-7, 31, 33, 38-9, 
41-2,46-7,49, 73-5, 83,130,156,
160, 165, 167-8, 173, 182-3, 259,
272, Foley (1928), Serventy (1948). Dell
(1964)

Vagrant 21-2, 182

Both introduced and sell-introduced 11-12, 16-27, 31-3, 38-9, 41-6, 48,
51, 53,56,58,61,64-7, 71-85,88,
90,95-9, 101-2, 105-7, 110, 113-6,
119, 122-3, 125-5, 128, 154-5, 157,
165-7, 169-174, 176, 179-180,
182-5, 188-9, 191-7,200-1,204-7,
209-15,218-9,221, 224-5,227-8,
230-1,233-5,237-8,240-3,259-72

Vagrant Little ( 1990) 

Vagrant 21 

No habitat. Vagrant 12, 17, 19-22, 31, 33, 38-9, 46, 61, 
95, 101, 182, 213, 234, 239, 243, 
259, Biddiscombe (1985), Brown & 
(1976-91) 

Vagrant (Some misidentification) 20-1, 27, 38-9, 56, 61, 182, 243,
259

Vagrant WABN 74, p. 5 

?Misidentification/vagrant 12, 73 

Vagrant 3,8-9, 11, 17,20-22,31-33,39,46, 
108,125,157,165, 167-8, 265, 
Biddiscombe ( 1985) 

Vagrant Milhinch (1983a) 

Misidentification; vagrant 13, 16, 243, Storr (1991) 

Vagrant 1, 8, 17, 21-2, 31, 33, 40-1, 77, 111, 
170,182,243,259, Serventy (1948), 
McEvey & Middleton (1968) 

Misidentification 26 

No habitat 3, 7, 16, 17, 22, 27, 31-33, 39, 41-2, 
46-7,61, 72-7,83, 157,165,167,
182-5,243,259, 264

No habitaVvagrant 2, 3, 11, 17, 20-2, 24, 26, 29, 31-3, 
41, 47, 73-7, 83-4, 157,165, 167-8, 
182-4, 243, 259-62, Serventy (1948),
Storr (1954)

Vagrant 17, 171 



SPECIES 

La/age tricolor 

Artamus personatus 

Artamus cinereus 

Cracticus torquatus 

Cracticus nigrogularis 

Corvus bennetti 

Anthus novaesee/andiae 

Taenopygia guttata 

Neochmia temporalis 

Cheramoeca leucosterna 

Hirundo ariel 

Cincloramphus mathewsi 

Cincloramphus cruralis 

WATERBIRDS 

Stictonetta naevosa 

Cygnus olor 

Nettapus pulchel/us 

Chenonetta jubata 

Ma/acorhynchus membranaceus 

Podiceps cristatus 

Pha/acrocorax varius 

Pe/ecanus conspicillatus 

Ardea pacifica 

Ardea alba 

Ardea ibis 
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REASON 

Vagrant 

Vagrant 

Vagrant (some misidentification) 

No habitaVvagrant 

Vagrant 

Vagrant 

Vagrant 

Vagrant 

Introduced 

Vagrant 

Vagrant (occasional breeding) 

No habitat (vagrant) 

No habitat (vagrant 

Visitor 

Introduced and vagrant 

Vagrant 

Irregular visitor (now breeding) 

Irregular visitor (now breeding) 

Self-introduced 

Vagrant (marine species) 

Visitor (non-breeding) 

Visitor (occasional breeding) 

Originally irregular visitor 
(still non-breeding) 

Vagrant 

LIST/REFERENCES 

3,4, 17,22,27,31,38-9,41,60-1, 
75,121, 157-8, 165,182,185,237, 
259-60, Biddiscombe (1985)

21, Serventy ( 1948), Milhinch ( 1983b) 

40, 47, 61,165,234,243, Slater 
(1962) 

3-5, 11-12, 14-5, 20-2, 24, 29, 31,
33,38-9,46-7, 73,157,159,165,
167-8, 170-4, 176,182,243,259,
272

61, Serventy ( 1948) 

31-2, 38-9

3,8, 10-12, 15, 17,21,25-6,29,31, 
33,46-7,68, 72-7, 79-85, 108,126, 
157, 168, 243-5, 260, Serventy (1948) 

11 

Dell (1964), WABN 45, p. 3 

Dell (1980}, Storr (1991) 

10-12,31,33, 182,192,200,202 

40-1, 168, 182 

WABN71, p.2 

72 

Storr (1991) 

11 

2,4, 11, 17,22,24-6,30-4,39-41, 
62-3, 75, 77, 79,84-5, 108-9,
132-4, 136,138,141,143,157, 165,
168, 182,200,243,259,272,Dames
& Moore (1978)

11, 31, 34,132, 134,136,139,141, 
Serventy (1952) 

11, 34, 132-4, 136,139,141,186, 
259, WABN 82, p. 16 

10, 76,81, 133 

81, 84, 132-4, 136,139,141, 186-7 

4, 17,21, 30-1,34,40, 75,79,80-1, 
83-4, 133, 135, 139, 141, 167-8 

26,73, 133-6, 139,141,152, 186-7, 
259 

132, 141, Jenkins & Ford (1960) 
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TABLE 4 (continued) 

SPECIES 

Threskiornis aethiopicus 

Threskiornis spinicollis 

Plataleia regia 

P/ataleia f/avipes 

Ga/lira/lus philippensis 

Gallinula tenebrosa 

Cladorhynchus leucocepha/us 

Recurvirostra novaehollandiae 

Vanel/us tricolor 

Charadrius rubricollis 

Larus novaehollandiae 

Sterna bergii 

Sterna hybrida 

REASON 

Self-introduced 

Self-introduced 

Self-introduced 

Self-introduced 

Visitor (one breeding report) 

Self-introduced 

Visitor 

Non-breeding visitor 

No habitat; self-introduced 

Visitor 

Visitor (marine species); 
occasional breeding 

Visitor (marine species) 

Visitor 

WABN = Western Australian Bird Notes 
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34, 72, 132-3, 141,186 

11,21,31-2,34,40, 72, 75-7, 
132-4, 141, 167,186,259, Serventy 
(1948, 1952), WA Bird Report 1982, 12 
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132-4, 136,141,152, 186-7,259, 
WABN 82, p. 16 

132, Brown & Brown (1976-91) 

11, 17,30-2,34,40, 77,132, 140-1 

63,132,139,141,151,186 

3,132, 138-9, 187 

11, 17,22,31,33,73,75,Servenfy 
(1948) 

WABN 77, p. 13; 79 suppl., p. 14; 81, p. 3 

8, 11, 73, 76, 81, 132-3, 136, 138-9, 
141, 186-7,259 

11, 76, 81 

133, 134, 186, Brown & Brown (1987-8) 



Ian Abbott, The avifauna of the forests of south-west Western Australia

TABLE 5 

Occurrence of species within the primaeval forests of south-west Western Australia. 

DISTRIBUTION PATTERN LANDBIRDS WATERBIRDS ALL SPECIES 

Throughout 42 11 53 

Northern forests only 0 0 0 

Southern forests only 7 6 13 

Eastern forests only 20 12 32 

Western sector in northern forests & southern forests 5 0 5 

Eastern sector in northern forests & southern forests 3 0 3 

Uncertain/ Very disjunct 4 2 6 
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TABLE 6 

Extent of breeding geographical range of bird species present in the primaeval forests of Western Australia outside 
of the forests in Western Australia, elsewhere in Australia, New Guinea, Africa, mainland Eurasia, and the Americas. 

W, N, E and S refer to the occurrence of species to the west, north, east or south of the primaeval forests of south-west 
Western Australia. Occurrence elsewhere in Australia is coded South Australia (SA), Northern Territory (NT), Victoria (Vic), 
Tasmania (Tas), New South Wales (NSW) and Queensland (Old). Occurrence in New Guinea, Africa, mainland Eurasia or 
the American continent is indicated under columns headed NG, AF, EU and AM. Biogeographic element is coded as 
B (Bassian), E (Eyrean) orT (Torresian) 

SPECIES OCCURRENCE OUTSIDE THE FORESTS 

LAN DB I RDS 

Oromaius novae/Jo/landiae 

Leipoa ocellata (E) 

Coturnix novaezelandiae (8) 

C. ypsi/ophora 

Ha/iastur sphenurus

Accipler fasciatus 

A. cirrhocephalus 

Aquila audax

Circus approximans

Falco berigora 

F peregrinus

Turnix varia (8) 

Phaps chalcoptera

P. elegans (8) 

Calyptorhynchus banksii (T)

C. latirostris (8) 

C. baudinii (8) 

WESTERN AUSTRALIA 
W N E S SA 

Cacatua paslinator (8) 

Glossopsitla porphyrocephala (8)' 

Platycercus zonarius (E) 

P. spurius

P. icterotis (8) 

Cuculus pallidus 

Cacomantis flabelliformis (B)

Chrysococcyx basa!ili

C. lucidus (B)

Ninox connivens 

N. novaeseelandiae 
Tyto novaehollandiae 

T. alba

Podargus strigoides 

Eurostopodus argus

Aegotheles cristatus

Todiramphus sanctus 

Merops ornatus'

Artichornis clamosus (B)

C/imacteris rufa (E)3 

Malurus splendens (E)3 

M. elegans (8) 

Stipiturus malachurus (8) 

Pardalotus punctatus (8) 
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f 

the forests o
f 

south-wes
t 

Western Australia

SPECIES OCCURRENCE OUTSIDE THE FORESTS 

WESTERN AUSTRALIA 

P. striatus (B) 

Sericornis frontalis (B) 

Smicrornis brevirostris (E) 

Gerygone fusca (E)3-' 

Acanthiza apicalis (E)3 

A. inornata (B) 

A. chrysorrhoa 

Lichmera indislincta (T) 

Meliphaga ornata (E)3 

W N E S SA 

Melithreptus chloropsis (B) 

Phylidonyris novaehollandiae (B) 

P. nigra (B) 

P. me/anops (B) 

Acanthor hynchus superciliosus (B) • 

Anthochaera chrysoptera (B) 

A. carunculata (8) 

Petro/ca multicolor (B) 

P. cucu//ata 

Eopsaltria australis (B) 

E. georgiana 

Pomatostomus supercil/osus (E)3 

Daphoenositta chrysoptera 

Fa/cunculus frontatus" 

Pachycephala pectoralis (B) 

P. rufiventris 

Collurlcincla harmonica (8) 

Myiagra inquieta3 

Rhipidura fuliginosa3 

Coracina novaehollandiae 

Artamus cyanopterus (Bl2 

Cracticus tibicen 

Strepera versico/or (8)' 

Corvus coronoides3·• 

Stagonopleura oculata (B) 

Dicaeum hirundinaceum' 

Hirundo neoxena (B) 

H. nigricans3 

Acrocephalus stentoreus 

Megalurus gramlneus' 

Zosterops /a/era/is (B) 

WATERBIRDS 

Oxyura australis (B) 

Biziura lobata (B) 

Cygnus atratus 

Tadorna tadornoides (B) 

Anas gracilis 

A. castanea (B) 

NT VIC TAS NSW OLD NG AF EU AM 
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TABLE 6 (continued) 

SPECIES 

A. superciliosa 

A. rhynchotis (B)

Aythya australis 

T achybaplus novaehol/andiae 

Poliocepha/us poliocephalus 

Anhinga melanogaster 

Phalacrocorax carbo 

P. su/clrostris 

P. melanoleucos 

Ardea novaehollandiae 

Nycticorax ca/edonicus 

lxobrychus minutus 

/_ f/avicol/is (T) 

Botaurus poiciloptilus (8) 

Ral/us pectoralis (B) 

Porzana pusilla 

P. fluminea (B)

P. tabuensis (B)

Porphyrio porphyrio 

Ga//inula ventra/is (E) 

Fulica atra 

Himantopus himantopus 

Charadrius ruficapillus 

C. melanops (E)

Erythrogonys cinctus (E) 

OCCURRENCE OUTSIDE THE FORESTS 

WESTERN AUSTRALIA 
W N E S SA NT VIC TAS NSW OLD NG 

WA - Western Australia (Source: Storr 1991) 
SA- South Australia (Condon 1969, Parker et al. 1979, 1985)) 
NT - Northern Territory (Storr 1977) 
VIC - Victoria {Emison et al. 1987) 
TAS - Tasmania (Thomas 1979, Sharland 1981, Green 1989b) 
NSW - New South Wales (Blakers et al. 1984) 
OLD - Queensland {Storr 1984) 
NG - New Guinea {Beehler et al. 1986) 
AF - Africa {generally Sibley and Monroe 1990) 
EU - Eurasia {mainland) (generally Sibley and Monroe 1990) 
AM - America (generally Sibley and Monroe 1990) 

Treated as Eyrean by Serventy and Whittall (1976) 
2 Treated as Eyrean by Schodde (1990) 
� Treated as Bassian by Schodde (1990) 
4 Treated as Torresian by Schodde (1982, 1990) 
5 Treated as Bassian by Serventy and Whittell (1976) 
0 Treated as Bassian by Serventy {1953) 
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Ian Abbott, The avifauna of the forests of south-west Western Australia

TABLE 7 

Geographical pattern of breeding occurrence of original forest bird species outside of the forest in south-west 
Western Australia (W == West, N = North, E = East, S == South of forest). Based on information presented in Table 6. 

PATTERN OF OCCURRENCE 

W,N,E,S 

W,N,E 

W,E, S 

N,E 

W,E 

E,S 

w 

Not breeding outside forest 

LANDBIRD SPECIES 

55 

16 

6 

2 

WATERBIRD SPECIES 

11 

17 

2 
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TABLE 8 

Occurrence of breeding bird species in the primaeval forests of south-east Australia, south-west Western Australia, 
Mount Lofty Ranges, and Tasmania. 

Sequence of species follows Christidis and Boles (1994), and names follow Christidis and Boles (1994) and 
Johnstone (in press). 

SPECIES 

LAN DB I ROS 

Dromaius novaehollandiae 

A/ectura /athami 

Leipoa ocellata 

Coturnix pectoralis 

Coturnix ypsi/ophora 

Coturnix chinensis 

Aviceda subcristata 

Ha/iastur sphenurus 

Circus approximans 

Accipiter fascia/us 

Accipiter novaehol/andiae 

Accipter cirrhocephalus 

Erythrotriorchis radiatus 

Aquila audax 

Aquila morphnoides 

Falco berigora 

Falco longipennis 

Falco peregrinus 

Turnix varia 

Co/umba leucomela 

Macropygia amboinensis 

Cha/cophaps indica 

Phaps cha/cop/era 

Phaps elegans 

Geopelia stria/a 

Leucosarcia melanoleuca 

Ptilinopus magnificus 

Ptilinopus regina 

Lopholaimus antarcticus 

Calyptorhynchus banksii 

Catyptorhynchus lathami 

Calyptorhynchus funereus 

Calyptorhynchus latirostris 

Calyptorhynchus baudinii 

Cal/ocepha/on fimbriatum 

Cacatua pastinator 

Cacatua galerita 

Trichoglossus haematodus 

Trichoglossus chloro/epidotus 

Glossopsitta concinna 

Glossopsitta pusilla 

Glossopsitla porphyrocephala 

Alisterus scapularis 

Platycercus ca/edonicus 

Platycercus e/egans 
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SPECIES 

Platycercus eximius 

Platycercus icterotis 

Platycercus zonarius 

Platycercus spurius 

Lathamus discolor 

Pezoporus wallicus 

Neophema chrysogaster 

Cucu/us pallidus 

Cacomantis vario/osus 

Cacomantis flabelliformis 

Chrysococcyx basa/is 

Chrysococcyx Jucidus 

Eudynamys scotopacea 

Scythrops novaehollandiae 

Centropus phasianinus 

Ninox strenua 

Ninox connivens 

Ninox novaeseelandiae 

Tyto tenebricosa 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus mystacalis 

Eurostopodus argus 

Aegotheles cristatus 

Alcedo azurea 

Dacelo novaeguineae 

Todiramphus sanctus 

Merops ornatus 

Eurystomus orientalis 

Pitta versicolor 

Menura novaehollandiae 

Atrichornis rufescens 

Atrichornis clamosus 

Cormobates leucophaeus 

C/imacteris erythrops 

Climacteris picumnus 

Climacteris rufa 

Malurus cyaneus 

Malurus splendens 

Ma/urus /amberti 

Malurus elegans 

Malurus melanocepha/us 

Stipilurus malachurus 

Pardalotus punctatus 

Pardalotus quadragintus 

Pardalotus stria/us 

Dasyornis brachypterus 

Pycnoptilus floccosus 

Origma solitaria 

Sericornis citreogularis 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

SE AUST SW AUST MLR TAS 
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TABLE 8 (continued) 

SPECIES 

Sericornis frontalis 

Sericornis humilis 

Sericornis magnirostris 

Acanthornis magnus 

Hylacola pyrrhopygia 

Chthonico/a sagittata 

Smicrornis brevirostris 

Gerygone mouki 

Gerygone fusca 

Gerygone olivacea 

Acanthiza pusilla 

Acanthiza apicalis 

Acanthiza ewingii 

Acanthiza inornata 

Acanthiza reguloides 

Acanthiza chrysorrhoa 

Acanthiza nana 

Acanthiza lineata 

Anthochaera carunculata 

Anthochaera paradoxa 

Anthochaera chrysoptera 

Plectrorhyncha lanceolata 

Philemon cornicu/atus 

Philemon citreogularis 

Xanthomyza phrygia 

Entomyzon cyanotis 

Manorina melanophrys 

Manorina melanocephala 

Meliphaga lewinii 

Meliphaga chrysops 

Meliphaga /eucotis 

Meliphaga f/avicollis 

Meliphaga melanops 

Meliphaga ornata 

Meliphaga fusca 

Meliphaga penicillata 

Melilhreptus gularis 

Melithreptus validirostris 

Melithreptus brevirostris 

Melithreptus lunatus 

Melithreptus ch/oropsis 

Melithreptus affinis 

Lichmera indistincta 

Phylidonyris pyrrhoptera 

Phylidonyris novaehollandiae 

Phy/idonyris nigra 

Phylidonyris melanops 

Acanthorhynchus tenuirostris 

Acanthorhynchus superciliosus 

Myzomela sanguino/enta 
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SPECIES 

Eplhianura albilrons 

Microeca fascinans 

Petroica multicolor 

Petroica phoenicea 

Petroica rosea 

Petroica rodinogaster 

Petroica cucullata 

Petroica vittata 

Tregellasia capita 

Eopsaltria australis 

Eopsaltria georgiana 

Orthonyx temminckii 

Pomatostomus temporalis 

Pomatostomus superciliosus 

Psophodes olivaceus 

Cinclosoma punctatum 

Daphoenositta chrysoptera 

Falcunculus frontatus 

Pachycephala o/ivacea 

Pachycephala pectoralis 

Pachycephala rufiventris 

Colluricincla harmonica 

Monarcha melanopsis 

Monarcha trivirgatus 

Myiagra rubecula 

Myiagra cyanoleuca 

Myiagra inquieta 

Rhipidura rufifrons 

Rhipidura fuliginosa 

Dicrurus megarhynchus 

Coracina novaehollandiae 

Coracina papuensis 

Coracina tenuirostris 

La/age tricolor 

Orio/us sagittatus 

Sphecotheres viridis 

Artamus cyanopterus 

Cracticus torquatus 

Cracticus tibicen 

Strepera graculina 

Strepera fuliginosa 

Strepera versicolor 

Ptiloris paradiseus 

Corvus coronoides 

Corvus tasmanicus 

Corvus mellori 

Corcorax melanorhamphos 

Ailuroedus crassirostris 

Sericulus chrysocephalus 

Ptilonorhynchus violaceus 

Ian Abbott, The avifauna of the forests of south-west Western Australia 

SE AUST SW AUST MLR TAS 

163 

CALM Science 



I 
,I 

CALMScience Supplement 5 (1999) 

TABLE 8 (continued) 

SPECIES 

Taeniopygia bichenovii 

Neochmia temporalis 

Stagonopleura gullata 

Stagonopleura be/la 

Stagonopleura oculata 

Lonchura castaneothorax 

Dicaeum hirundinaceum 

Cheramoeca /eucostemus 

Hirundo neoxena 

Hirundo nigricans 

Hirundo ariel 

Acrocephalus stentoreus 

Megalurus gramineus 

Cisticola exilis 

Zosterops /ateralis 

Zoothera lunulata 

TOTAL 

WATERBIRDS 

Oxyura australis 

Biziura lobata 

Cygnus atratus 

Tadorna tadornoides 

Chenonetta jubata 

Anas superciliosa 

Anas rhynchotis 

Anas gracilis 

Anas castanea 

Malacorhynchus membranaceus 

Ay/hya australis 

Tachybaptus novaehollandiae 

Poliocephalus poliocephalus 

Anhinga melanogaster 

Pha/acrocorax melanoleucos 

Pha/acrocorax varius 

Pha/acrocorax sulcirostris 

Phalacrocorax carbo 

Ardea novaehollandiae 

Ardea pacifica 

Nyclicorax ca/edonicus 

lxobrychus minutus 

lxobrychus f/avicollis 

Botaurus poiciloptilus 

Gallirallus philippens;s 

Raf/us pectoralis 

Porzana pusilla 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 
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Ian Abbott, The avifauna of the forests of south-west Western Australia 

SPECIES SE AUST SW AUST MLR TAS 

Gamnula tenebrosa 

Gallinula ventralis 

GalNnula mortieri 

Fulica atra 

Rostratula benghalensis 

lrediparra gallinacea 

Himantopus himantopus 

Charadrius ruficapil/us 

Charadrius me/anops 

Erythrogonys cinctus 

Vanellus miles 

Sterna hybrida 

34 31 19 23 

GRAND TOTAL 206 112 109 92 
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TABLE 9 

Foraging niche, nesting zone and nesting substrate of bird species present in the primaeval forests of Western 
Australia. 

SPECIES FORAGING HABIT NESTING ZONE NESTING 
SUBSTRATE 

LANDBIRDS 

Dromaius novaeho/landiae Omnivore (ground) Ground 

Leipoa ocellata Omnivore (ground) Ground (mound) 

Coturnix novaezelandiae Seed eater, Insectivore (ground) Ground 

Coturnix ypsi/ophora Seed eater, Insectivore (ground) Ground 

Haliastur sphenurus Predator, Scavenger, Insectivore Overstorey 

Accipiter fascia/us Predator (birds), Insectivore Overstorey 

Accipter cirrhocephalus Predator (birds) Overstorey 

Aquila audax Predator, Scavenger (mammals) Overstorey 

Circus approximans Predator Ground (swamp) 

Falco berigora Predator, Insectivore Overstorey 

Falco peregrinus Predator (birds) Rock ledge, Overstorey Large hollow 

Turnix varia Seed eater, Insectivore (ground) Ground 

Phaps chalcoptera Seed eater, Insectivore (ground) Midstorey 

Phaps e/egans Seed eater (ground) Midstorey 

Ca/yptorhynchus banksii Seed eater Overstorey Large hollow 

Calyptorhynchus latirostris Seed eater Overstorey Large hollow 

Calyptorhynchus baudinii Seed eater, insectivore Overslorey Large hollow 

Cacatua paslinator Seed, corm, bulb eater Overstorey large hollow 

Glossopsitta porphyrocephala Eucalypt nectar feeder Overstorey Small hollow 

Platycercus zonarius Seed, fruit eater, cambial tissue Overstorey Medium hollow 

Platycercus spur/us Seed, fruit eater Overstorey Medium hollow 

Platycercus icterotis Seed, fruit eater Overstorey Small hollow 

Cuculus pallidus Insectivore (ground pouncer) Understorey 

Cacomantis flabelliformis Insectivore (ground pouncer) Understorey 

Chrysococcyx basa/is Insectivore (foliage) Understorey 

Chrysococcyx /ucidus Insectivore (foliage) Understorey 

Ninox connivens Predator, Insectivore Overstorey Large hollow 

Ninox novaeseelandiae Predator, insectivore Overstorey Medium hollow 

Tyto novaehollandiae Predator, Insectivore Overstorey Large hollow 

Tytoalba Predator, Insectivore Overslorey Medium hollow 

Podargus strigoides Insectivore, Predator Understorey 

Eurostopodus argus Insectivore Ground 

Aegotheles cristatus Insectivore Overstorey Small hollow 

Todiramphus sane/us Insectivore, Predator (ground pouncer) Overstorey Small hollow 

Merops ornatus Insectivore (aerial) Ground (burrow) 

Atrichornis clamosus Insectivore (ground gleaner) Understorey 

Climacteris rufa Insectivore (trunk gleaner) Overstorey Small hollow 

Ma/urus splendens Insectivore (foliage gleaner) Understorey 

Ma/urus elegans Insectivore (foliage gleaner) Understorey 

Stipiturus malachurus Insectivore (foliage gleaner) Understorey 

Parda/a/us punctatus Insectivore {foliage gleaner) Ground (burrow) 

Pardalotus striatus Insectivore (foliage gleaner) Overstorey Small hollow 

Sericornis frontalis Insectivore (foliage gleaner) Understorey 

Smicrornis brevirostris Insectivore (foliage gleaner) Midstorey 

Gerygone fusca Insectivore (foliage gleaner) Midstorey 

Acanthiza apica/is Insectivore (foliage gleaner) Understorey 
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SPECIES 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Meliphaga ornata 

Melithreptus ch/oropsis 

FORAGING HABIT 

Insectivore (foliage gleaner) 

Insectivore (ground gleaner) 

Nectar feeder, Insectivore 

Nectar feeder, Insectivore 

Insectivore (bark prober), Nectar feeder 

Phylidonyris novaehollandiae Nectar feeder, Insectivore 

Phylidonyris nigra Nectar feeder, Insectivore 

Phylidonyris melanops Nectar feeder, Insectivore 

Acanthorhynchus superciliosus Nectar feeder, Insectivore 

Anthochaera chrysoptera Nectar feeder, Insectivore 

Anlhochaera carunculata Nectar feeder, Insectivore 

Petroica multicolor 

Petroica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Insectivore (ground and trunk pouncer) 

Insectivore (ground pouncer) 

Insectivore (ground and trunk pouncer) 

Insectivore (ground pouncer) 

Pomatostomus superciliosus Insectivore (foliage gleaner) 

Daphoenositta chrysoptera Insectivore (bark gleaner) 

Fa/cunculus frontatus Insectivore (bark prober and prizer) 

Pachycepha/a pectoralis Insectivore (foliage snatcher) 

Pachycepha/a rufiventris Insectivore (foliage snatcher) 

Col/uricincla harmonica Insectivore (bark gleaner) 

Myiagra inquieta Insectivore (aerial) 

Rhipidura fu/iginosa Insectivore (aerial) 

Coracina novaehollandiae Insectivore (foliage snatcher), Frugivore 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Insectivore (aerial/ground) 

Insectivore (ground gleaner) 

Omnivore 

Omnivore 

Seed eater 

Dicaeum hirundinaceum Fruit eater and Insectivore (foliage gleaner) 

Hirundo neoxena 

Hirundo nigricans 

Acrocepha/us stentoreus 

Megalurus gramineus 

Zosterops latera/is 

WATERBIRDS 

Oxyura australis 

Biziura /obata 

Cygnus atratus 

Insectivore (aerial) 

Insectivore (aerial) 

Insectivore {follage) 

Insectivore (foliage) 

Omnivore 

Herbivore, Insectivore (diver) 

Insectivore, Predator, Herbivore (diver) 

NESTING ZONE 

Understorey 

Understorey 

Understorey 

Midstorey 

Midstorey 

Understorey 

Understorey 

Understorey 

Understorey 

Midstorey 

Midstorey 

Understorey 

Understorey 

Understorey 

Understorey 

Midstorey 

Overstorey 

Midstorey 

Mid storey 

Midstorey 

Overstorey 

Understorey 

Understorey 

Overstorey 

Midstorey 

Overstorey 

Midstorey 

Overstorey 

Midstorey 

Midstorey 

Midstorey 

Overstorey 

Understorey (swamp) 

Understorey (swamp) 

Understorey 

Understorey (swamp) 

Understorey {swamp) 

Understorey (swamp) 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Herbivore (grazer) 

Herbivore, Insectivore (grazer) 

Herbivore, Insectivore (dabbler) 

Herbivore, Insectivore (grazer) 

Herbivore, Insectivore (dabbler) 

Insectivore, Herbivore {dabbler) 

Overstorey 

Overstorey 

Understorey (swamp) 

Overstorey, Understorey (swamp) 

Anas rhynchotis 

Aythya austra/is 

Tachybaptus novaehollandiae 

Po/iocepha/us po/iocepha/us 

Anhinga me/anogaster 

Herbivore, Insectivore (diver) 

Predator, Insectivore (diver) 

Insectivore, Predator (diver) 

Predator, Insectivore (diver) 

Understorey (swamp) 

Understorey (swamp) 

On water 

On water 

Overstorey (swamp, river) 

NESTING 

SUBSTRATE 

Small hollow 

Large hollow 

Medium hollow 

Large hollow 
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TABLE 9 (continued) 

SPECIES FORAGING HABIT NESTING ZONE 

Phalacrocorax carbo Predator (diver) Overstorey (swamp, river) 

Phalacrocorax su/cirostris Predator (diver) Overstorey (swamp, river) 

Phalacrocorax melanoleucos Insectivore, Predator (diver) Overstorey (swamp, river) 

Ardea novaehollandiae Predator, Insectivore (ground) Overstorey (swamp, river) 

Nycticorax caledonicus Predator, Insectivore Overstorey (swamp, river) 

lxobrychus minutus Insectivore, Predator Understorey {swamp, river) 

lxobrychus flavicol/is Predator, Insectivore Overstorey (swamp, river) 

Botaurus poici/oplilus Predator, Insectivore Understorey (swamp, river) 

Rallus pectoralis Insectivore, Predator Understorey (swamp) 

Porzana pus/Ila Insectivore, Seed eater Understorey (swamp} 

Porzana fluminea Insectivore, Seed eater Understorey (swamp) 

Porzana tabuensis Insectivore Understorey (swamp) 

Porphyrio porphyrio Herbivore, Insectivore Understorey (swamp) 

Gallinula ventralis Herbivore, Insectivore Understorey (swamp) 

Fulica atra Herbivore, Insectivore Understorey (swamp) 

Himantopus himantopus Insectivore, Seed eater Ground (water's edge) 

Charadrius ruficapillus Insectivore Ground (water's edge) 

Charadrius melanops Insectivore, Seed eater Ground (water's edge) 

Erythrogonys cinctus Insectivore, Seed eater Ground (water's edge) 

•considered broadly to include insects, crustacea and other invertebrate groups

NESTING 
SUBSTRATE 

Hollows are classified by entrance diameter: small (up to 50 mm); medium (50-100 mm); and large (>100 mm).
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TABLE 10 

Bird species present in the South West Land Division of Western Australia and which have changed in geographical 
range since European settlement (based on Storr 1991, this paper 1 . Saunders and Ingram 19952 and Van Delft 
19973). • indicates species now vagranVirregular non-breeding visitor. 

SWAN COASTAL 
PLAIN 

Species extinct 

16 

Leipoa ocellata 

Ra/lus pectoralis1 

Otis australis' 

Burhinus grallarius 

Phaps elegans• 

Cacatua pastinator 

Pezoporus wal/icus 

Ninox connivens 

Climacteris ruta• 

Dasyornis /ongirostris 

Melithreptus chloropsis* 

Eopsaltria australis• 

Pomatostomus superciliosus 

Psophodes nigrogularis 

Falcunculus frontatus 

Stagonopleura ocu/ata 

PRIMAEVAL 
FOREST 

2 

Ral/us pectoralis 

Atrichornis clamosus 

Species with contracted distribution 

17 

Dromaius novaehol/andiae 

lxobrychus flavico//is 

Botaurus poiciloptilus 

Turnix varia 

Phaps chalcoptera 

Calyptorhynchus banksii 

Ma/urus splendens3 

Malurus e/egans 

Meliphaga ornata 

Phylidonyris nigra 

Manorina flavigula 

Petroica multicolor' 

Petroica cucul/ata 

Pachycephala pectoralis 

Co/luricincla harmonica3 

Myiagra inquieta 

Strepera versicolor 

4

Leipoa ocellata' 

Ca/yptorhynchus banksii 

Cacatua paslinator' 

Climacteris rufa 

WHEATBELT 

7 

Pezoporus wal/icus 

Climacteris affinis 

Amytornis textilis 

Psophodes nigrogularis 

Psophodes occidentalis 

Pachycephala inornata 

Artamus cyanopterus• 

36 

SOUTH COAST4 

2 

Ral/us pectora/is 

Dasyornis broadbenti 

7 

Dromaius novaehollandiae Leipoa ocellata 

Leipoa ocel/ata2 P/atycercus icterotis 

/xobrychus flavicollis 

Botaurus poiciloptilus 

Neophema petrophila 

Pezoporus wallicus 

Hamirostra melanoslernon Atrichornls c/amosus 

Porphyrio porphyrio Psophodes nigrogularis 

Otis australis 

Burhinus grallarius 

Dasyomis Jongirostris 

Phaps e/egans 

Calyptorhynchus latirostris 

Cacatua pastinator 

Cacatua leadbeateri 

G/ossopsitta porphyrocepha/a2 

P/atycercus spurius 

Platycercus icterotis 

Neophema splendida 

Climacteris rufa 

Malurus pu/cherrimus 

Malurus leucopterus 

Sericornis frontalis 

Aphelocephala leucopsis 

Meliphaga plumula 

Meliphaga ornata 
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TABLE 10 (continued) 

SWAN COASTAL 
PLAIN 

PRIMAEVAL 
FOREST 

WHEATBELT 

Meliphaga penicillala 

Meliphaga cratitia 

Melithreptus chloropsis 

Petroica multico/ol 

Petroica cucul/ata 

Eopsaltria australis 

Drymodes brunneopygius 

Cinclosoma castanotus 

Fa/cuncu/us fronlatus 

Myiagra inquieta 

Pteropodocys maximus 

Strepera versicolor 

Dicaeum hirundinaceurrf 

SOUTH COAST4 

'The area from Cape Naturaliste to Hopetoun, between the coastline and the boundary of the primaeval forest or wheatbelt 
(see Fig. 1 and 19). 
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TABLE 11 

Usage by species in the primaeval forest avifauna of disturbances caused by European settlement. 

LANDBIRDS 

Dromaius novaehollandiae 

Leipoa ocellata 

Coturnix novaezelandiae 

Coturnix ypsilophora 

Haliastur sphenurus 

Accipiter fasciatus 

Accipter cirrhocephalus 

Aquila audax 

Circus approximans 

Falco berigora 

Falco peregrinus 

Turnix varia 

Phaps cha/coptera 

1-
Q (/) z w-,:a: 
of2 
�� 
::;: "' a: z 
��,-

Phaps elegans 

Calyptorhynchus banksii 

Calyptorhynchus /atirostris 

Ca/yptorhynchus baudinii 

Cacatua pastinator 

Glossopsitta porphyrocephala • 

Platycercus zonarius 

Platycercus spurius 

Platycercus icterotis 

Cucullus pallidus 

Cacomantis flabelliformis 

Chrysococcyx basalis 

Chrysococcyx Jucidus • 

Ninox connivens 

Ninox novaeseelandiae 

Tyto novaehollandiae 

Tyto alba 

Podargus strigoides 

Eurostopodus argus 

Aegothetes cristatus 

Todiramphus sane/us 

Merops ornatus 

Atrichornis c/amosus 

Climacteris rufa 

Malurus sp/endens 

Malurus elegans 

Stipiturus malachurus 

Pardalotus punctatus 
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TABLE 11 (continued) 

ii: (/) ii: en 

C,(/) 
0 z en a: a: a: (/) 

�(/) z UJ 
z 0 �>- � a: < a: < (/) 

� :;: <!l a o <1)::0 _, � 0� a:': a:< -1= �6 UJ.,, z u. -a z 
� :> =it;; j� i� j ra ti ::.en 0.
<JiO � �W< 00 "-w a: z 

(/) u. w <z a: a: �o i:1:� �o w z 
�< w u. a: a: _, u. 1-- _, 

(.) (.) 

Pardalotus striatus 

Sericornis trontalis 

Smicrornis brevirostris 

Gerygone tusca 

Acanthiza apicalis 

Acanthiza inornata 

Acanthiza chrysorrhoa 

Lichmera indistincta 

Meliphaga ornata 

Melithreptus chloropsis 

Phylidonyris novaehollandiae .

Phylidonyris nigra 

Phylidonyris melanops 

Acanthorhynchus superciliosus • 
Anthochaera chrysoptera 

Anthochaera carunculata 

Petroica multicolor . 

Petroica cucullata 

Eopsaltria australis 

Eopsaltria georgiana 

Pomastomus superciliosus 

Daphoenosilla chrysoptera 

Falcunculus frontatus 

Pachycepha/a pectoralis 

Pachycepha/a rufiventris 

Colluricincla harmonica 

Myiagra inquieta 

Rhipidura fuliginosa 

Coracina novaehollandiae 

Artamus cyanopterus 

Cracticus tibicen 

Strepera versicolor 

Corvus coronoides 

Stagonopleura oculata 

Dicaeum hirundinaceum 

Hirundo neoxena 

Hirundo nigricans 

Acrocephalus stentoreus 

Megalurus gramineus 

Zosterops lateralis 

69 12 43 15 45 31 
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WATERBIRDS 

Oxyura australis 

Biziura lobata 

Cygnus atratus 

Tadorna tadornoides 

Anas gracilis 

Anas castanea 

Anas superciliosa 

Anas rhynchotis 

Aythya australis 

Tachybaptus novaehollandiae 

Poliocepha/us poliocepha/us 

Anhinga melanogaster 

Phalacrocorax carbo 

Pha/acrocorax sulcirostris 

Pha/acrocorax melanoleucos 

Ardea novaeho/Jandiae 

Nycticorax ca/edonicus 

Jxobrychus minutus 

lxobrychus f/avico/lis 

Botaurus poiciloptilus 

Rallus pectoralis 

Porzana pusilla 

Porzana fluminea 

Porzana tabuensis 

Porphyrio porphyrio 

Gallinula ventralis 

Fu/ica atra 

Himantopus himantopus 

Charadrius ruficapillus 

Charadrius melanops 

Erythrogonys cinctus 
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TABLE 11 (continued) 

SOURCE: 

Farmland and towns in forest 
Lists 17, 20, 21, 22, 29; Masters & Milhinch 1 974; Hall 1974; 41; Christensen et al. 1981; Nichols & Nichols 1984; Christensen et al. 

1985; Worsley Alumina 1981, 1985; 243; Biddiscombe 1985; Cable Sands 1989; BHP-Utah Minerals Int. 1990; Brown & Brown 1986. 
Reservoirs and farm dams 

24, Dames & Moore 1978; Worsley Alumina 1981, 1985; Christensen el al. 1981. 
Pine plantations 

24; Christensen el al. 1981. 
Roads, railways and cuttings 

41, Christensen el al. 1985; Brown & Brown 1986. 
Logging - clearfelled karri forest 0-12 yr old regrowth 

68-70, 126 
Logging - clearfelled karri forest 51 yr old regrowth 

71 
Thinning - jarrah forest 

1 78 
Selection logging - jarrah forest 0-6 yrs later 

43-44, 128 
Cutting to gaps - jarrah forest 0-3 yrs later 

179, 180 

Prescribed burning - karri forest 0-6 yrs later 
Christensen & Kimber 1975; 64-67, Christensen el at. 1985; 154 

Prescribed burning - jarrah forest 0-3 yrs later 
23, 35-37, 52, 121 , 1 3 1 . 182 

Dieback-affected jarrah forest (severe) 
59, 1 24 

Rehabilitated minesites 0-5 yrs later 
Nichols & Watkins (1984); Wykes (1985); Curry & Nichols 1986. 

Rabbits 
See species commentaries 

Rodents 
See species commentaries 

Salination 
134. 136. 138. 139, 141 
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TABLE 12 

Bird species with potential for use as indicators of ecologically sustainable utilization of forests. 

SPECIES TYPE OF FOREST 

Calyptorhynchus banksii naso All 

Climacteris rufa Karri 

Malurus elegans Northern jarrah 

Malurus splendens Northern jarrah 

Eopsaltria georgiana Northern jarrah 

Pomatostomus superciliosus Karri 

Pachycephala pectoralis Jarrah 

Myiagra inquieta Karri 

Coracina novaehol/andiae Karri 

Stagonop/eura oculata Northern jarrah 

NOTES ON AUTHOR 

REASON 

Easily identified; requires large hollows in 
live trees for breeding; widespread 

Small home range; requires 
small hollows in live trees for breeding; 

now extinct on Swan Coastal Plain 
and nearly extinct in wheatbelt 

Largely restricted to riparian habitat 

Largely restricted to riparian habitat 

Largely restricted to riparian habitat 

Colonial social organization; slow to 
recolonize regrowth stands 

Numerical response to lire variable 

Mobile species but slow to 
recolonize regrowth stands 

Mobile species but slow to 
recolonize regrowth stands 

Breeding restricted to riparian habitat 

Dr Jan Abbott is Science Adviser in the CALMScience Division of CALM. He can be contacted at State Headquarters, 
Crawley on (08) 9442 0309, fax (08) 9386 6399 or email: iana@calm.wa.gov.au 
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