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Distribution and habitats of the Thick-billed 
Grasswren Amytornis modestus and comparison with 
the Western Grasswren Amytornis textilis myall in 
South Australia

ANDREW BLAcK, GRAHAM cARPENTER AND LyNN PEDLER

Abstract

 
The Thick-billed Grasswren Amytornis modestus 
occurs widely but discontinuously in inland South 
Australia in four populations: west of Lake Eyre and 
Lake Torrens (North West), around the margins of the 
North Flinders Ranges (Flinders), north-east of Lake 
Eyre (Eyre) and south-west of Lake Frome (Frome).
 
In field surveys conducted during 2007 and 2008 
the species was found at 52 (72%) of 72 sites of 
previous observations made between 1913 and 
2008, in low shrublands dominated by chenopods, 
the key features of which are a cover of Blackbush, 
Oodnadatta Saltbush, spiny shrubs and taller shrubs.  
Occupied habitats vary nonetheless among the four 
populations.  Typical habitats for the North West 
population are Oodnadatta Saltbush and Cotton-bush 
low shrublands and less commonly Blackbush low 
shrubland, whereas the last is the predominant habitat 
for Flinders and Frome populations.  Total shrub 
cover averaged 21.2 +/- 8.5%, and was sparsest in the 
North West region (14.5 +/- 5.6%).  Habitats for this 
species differ from those of the Western Grasswren A. 
textilis myall in being sparser, lower and less dense, 
and in the make-up of shrub species; this difference 
is most marked for the North West population that 
is geographically closest to A. t. myall.  The gap in 
distribution between the two species is largely due to 
lack of suitable habitat for either; but other unknown 
factors are involved in determining the broad 
distributional limits of each.
 
Breeding is documented, indicating year-round 
reproduction with a peak in spring.
 

Like A. t. myall, A. modestus occurs today in areas 
within South Australian pastoral lands that are 
unprotected almost in their entirety. Pastoral land 
management that ensures the long-term maintenance 
of perennial chenopod shrub cover is therefore critical 
for the survival of the species.
 
INTRODUcTION
Recent checklists used the name Thick-billed 
Grasswren for the species Amytornis textilis, 
including three subspecies A. t. textilis, A. t. 
myall and A. t. modestus (Schodde and Mason 
1999, Higgins, Peter and Steele 2001, Christidis 
and Boles 2008, after Macdonald 1973, Schodde 
1982), but here we follow recent revision  (Black 
2004, Black et al. 2010) and recognise the last as 
a separate species, the Thick-billed Grasswren 
(proper) Amytornis modestus, as named by A. J. 
North (1902).  The Thick-billed Grasswren was 
earlier distributed patchily between central 
Australia and inland New South Wales but 
is now almost restricted to South Australia 
(Schodde 1982, Black 2011); Amytornis textilis 
is now known by its former name Western 
Grasswren and occurs in north-eastern Eyre 
Peninsula and the eastern Gawler Ranges as 
the subspecies A. t. myall (Schodde 1982, Black, 
Carpenter and Pedler 2009).  For simplicity these 
two taxa are hereafter generally referred to as 
modestus and myall respectively.
 
In South Australia modestus occupies the 
drainages of inland salt lakes, particularly Lakes 
Torrens, Eyre, Blanche, Callabonna and Frome. 
Confused taxonomy led to identification errors 
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in many earlier accounts (e.g. North 1896, 
Campbell 1927).  The first known SA record 
was a specimen taken by Dr. A. Chenery on 
Todmorden Station north-west of Oodnadatta in 
1906 and now in the South Australian Museum 
(B 7356).  J. R. B. Love and A. L. Merrotsy 
collected specimens and eggs north of William 
Creek and near Oodnadatta in January 1913 
that were variously misidentified as Short-
tailed A. merrotsyi or Eyrean Grasswrens A. 
goyderi (Ashby 1915, Love 1917, Carpenter 2011).  
Next were observations by S. A. White (1915) 
near Indulkana Springs, east of the Everard 
Ranges in 1914, that were mistaken at first for 
Eyrean Grasswrens; by F. E. Parsons on the 
River Frome near Marree in 1920, recorded as 
“probably A. goyderi” (Parsons 1921); and by E. 
D. Brooke Nicholls between Mungerannie and 
Cowarie Homesteads east of Lake Eyre North 
in 1922 (Nicholls 1924, Parker 1972).  Forty 
years later G. B. Ragless and H. Morton began 
to document the now well-known population 
between Copley, Marree and Murnpeowie 
Station, at the periphery of the Northern 
Flinders Ranges (Parker 1972).  Reports have 
since extended to the South Australia - Northern 
Territory border (Brandle 1999, Eldridge and 
Pascoe 2004), west of Coober Pedy (Black 
and Baxter 2003) and south to Bon Bon and 
Andamooka Stations (Brandle 1999, A. Black, 
pers. obs.).  The Lake Frome Basin population, 
first reported by David and Peter Vincent 
south of Lake Frome on Curnamona Station 
in 1975 (Reid 1976), is known to extend from 
Wirrealpa Station in the north to Bimbowrie 
Conservation Park in the east (Black and Baxter 
2003, Bellchambers and Baker-Gabb 2006).  Only 
recently Nicholls’ (1924) Lake Eyre (north-
east) population has been rediscovered, being 
observed but unidentified by local bird watchers 
(Peter Taylor, pers. comm.), recorded again in 
November 2005 by English visitors (John Cox, 
pers. comm.) and finally recognised in March 
2008 by Phil Barron (pers. comm.). 

Outside South Australia, the range of modestus 
has contracted extensively. It was recognised 

and described as a new species from specimens 
obtained in the valleys of the MacDonnell and 
other central Australian Ranges (Northern 
Territory) following the Horn Expedition of 
1894 (North 1896, 1902), but is now presumed 
locally extinct because the last authenticated 
record was in 1936 (Parker 1972).  Elsewhere in 
the Northern Territory it is now known from 
only one locality east of Charlotte Waters, just 
north of the South Australian border (Eldridge 
and Pascoe 2004).  In central New South Wales 
it is also presumed locally extinct; specimens 
were taken in the 19th century by Gould (1841) 
on the lower Namoi and by K. H. Bennett in 
the Mossgiel district but were misidentified 
as A. textilis (McAllan 1987).  More recent 
records in New South Wales have come from 
the north-west, specimens collected by Dr. W. 
MacGillivray south-west of Milparinka in 1912 
and a clutch of eggs (now in Museum Victoria) 
taken by Len Harvey north of Tibooburra in 
1936 (McAllan 2000, Black and Longmore 2009). 
This population was also considered extinct 
until re-discovered to the east of MacGillivray’s 
record, near Packsaddle, in August 2008 (Parker, 
Egan and Ballestrin 2010).

To complement our earlier review of the 
distribution and habitats of myall (Black, 
Carpenter and Pedler 2009), we report here the 
results of a parallel survey of modestus in South 
Australia.  We compare the habitats of the two 
species and discuss the reasons for the apparent 
absence of grasswrens from the area separating 
them.

 
METHODS

 
Methods of survey follow those described 
for myall (Black, Carpenter and Pedler 2009).  
Previous records of modestus were collated, 
including specimens (skins and egg clutches) 
in the South Australian Museum, Adelaide 
(SAMA), Museum Victoria (MV), Australian 
National Wildlife Collection, CSIRO, Canberra 
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(ANWC), records of the SA Department for 
Environment and Heritage Biological Survey 
(DEH), published reports, records of the South 
Australian Ornithological Association, our own 

unpublished observations and those of other 
ornithologists.

Localities where modestus had been reported 

Figure 1. Map showing records of A. modestus and A. t. myall and roads and tracks traversed during 
the study of A. modestus. Shaded areas show the distribution of four populations of A. modestus in 
SA. Records of  myall (Black, carpenter and Pedler 2009) are shown +. Sites of verified and new 
records of modestus are shown as closed circles, unconfirmed sites as open circles and the sites of 
records not visited as open squares.
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were revisited and the habitat measured if they 
were found.  Sites assessed were those accessible 
by public roads or station tracks.  Four main 
survey trips were undertaken, as follows:
17-22 June 2007, western distribution: Billa 
Kalina, Miller’s Creek, Mount Eba and The 
Twins Stations north to Coober Pedy and west 
to Long Creek near the Central Australian 
Railway.
19-24 August 2007, northern distribution: from 
William Creek to beyond Oodnadatta and 
southwest to Coober Pedy (but not extending 
north to the Northern Territory border or west 
to the Indulkana Range).
2-7 September 2007, eastern distribution: Roxby 
Downs to Strangways Springs, then east to 
Marree and Copley, northeast to Murnpeowie 
Station and Montecollina Bore and south 
to Wirrealpa, Curnamona and Koonamore 
Stations.
11-13 May 2008, north-east of Lake Eyre: 
Cowarie and Mungerannie Stations.
 
To increase the data base additional habitat data 
using identical methods were obtained from 
Bimbowrie and Kalabity Stations in May 2006 
(Bellchambers and Baker-Gabb 2006) and on 
Mount Lyndhurst Station in March 2007 (Pedler 
et al. 2007).
 
We searched about 5-10 ha on foot at each 
reported locality over a 30-60 minute period, 
concentrating on the vegetation types 
considered likely to shelter grasswrens.  
Grasswrens were detected by hearing contact 
calls, flushing birds from cover while walking 
through habitat, observing birds by scanning the 
area up to 100 metres ahead with unaided vision 
or through binoculars, stopping at random and 
producing high pitched whistles or playing 
recorded grasswren calls.  Their presence was 
confirmed by observation and not by calls 
alone, in some cases within a few minutes, but 
occasionally only after an extensive search.  The 
location of all sites was recorded with a hand-
held GPS unit (Garmin 12).

Our aim was to compare at least 50 sites 
occupied by grasswrens with a similar number 
of unoccupied “control” sites.  If grasswrens 
were found at the site of a previous record, the 
site was recorded as verified (occupied) but, 
if not, it was deemed unconfirmed.  A control 
site was sought 1000 metres away from any 
occupied site and thoroughly searched.  If 
grasswrens were found there, however, it was 
deemed a new site, and another attempt made 
to find a control site.  New sites were also 
located through chance observation from the 
moving vehicle or from deliberate searches 
where habitats appeared suitable.  At sites 
where modestus was recorded, all other birds 
were noted and listed.
 
The known limits of distribution of modestus and 
myall were also explored during 17 additional 
trips between March 2006 and May 2010, 
particularly where their ranges approach most 
closely north of Eyre Peninsula (for localities see 
Figure 1 and Appendix 2). 

 
Habitat measurements
Ground cover and vegetation cover and height 
were measured at verified, control and new 
record sites but not at unconfirmed sites (Black, 
Carpenter and Pedler 2009).  Percentage cover 
was measured by noting the plant species 
or ground substrate present at each 1.0 m 
point along a 100 m transect.  At sites where 
modestus was present the transect commenced 
from where the birds were first seen and ran 
in the direction they travelled.  The height of 
any plant along the transect was recorded in 
25 cm categories using a range pole at each 
point.  Vegetation types were described at each 
site based on the estimated cover and species 
in the highest stratum (after Specht 1972).  A 
measure of shrub density or “density score” was 
devised by counting the number of times along 
each transect that a step on the range pole 12.5 
cm above the ground was hidden by foliage 
from the person doing the sampling.  All plant 
species at sites were recorded (see Appendix 1 
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for scientific names), but only those measured on 
transects were included in the statistical analysis.

Data analysis
Vegetation cover data from modestus sites were 
compared with those from control sites.  Habitat 
variables were first compared individually 
between sites with and without grasswrens.  
Student’s t test was used to compare the more 
abundant habitat variables, while the Mann-
Whitney non-parametric test was employed to 
assess variables that were absent from many 
sites.  Chi-square (c2) analysis was used for all 
other tests .
 
Multivariate statistical analysis (logistic 
regression) enables evaluation of all habitat 
variables together and was used to explore 
relationships between the main habitat variables 

and the presence of modestus (Black, Carpenter and 
Pedler 2009). As there were many types of shrubs, all 
species of shrub were combined for calculations of 
shrub cover for each of four height classes identified 
from the records of shrub height along transects 
(Table 1).  The total cover of the more common shrubs 
(Blackbush, Cotton-bush, Oodnadatta Saltbush, 
Spiny Saltbush, copperburrs., Ruby Saltbush and 
Bladder Saltbush), and the cover of all ‘spiny’ shrubs 
combined, were assessed separately.
 
Stepwise logistic regression analysis 
(STATISTICA 1995 version) was used to 
determine which habitat variables were 
important at survey sites with modestus and 
what combination of these variables could be 
used to predict whether a new site is likely to 
support grasswrens.  Logistic regression values 
lie between 0 and 1 and a figure > 0.5 implies a > 

 Variable Description (% cover)

Bare+rock  Bare ground and rock

Litter  Litter

Density Density score #

Shrubs 0-25 cm All shrubs 0-25 cm 

Shrubs 26-50 cm All shrubs 26-50 cm 

Shrubs 51-75 cm All shrubs 51-75 cm 

Shrubs > 75cm All shrubs over 75cm 

Spiny shrubs All spiny shrubs (all heights)*

Blackbush All heights

Cottonbush All heights

Oodnadatta Saltbush All heights

Spiny Saltbush All heights

Copperburrs All copperburrs and other low chenopods ^ 

Ruby Saltbush All heights

Bladder Saltbush All heights

Table 1. Variables used in the multivariate analysis.

* (Australian Boxthorn, Elegant Wattle, Sweet Wattle, Dead Finish, Spiny Saltbush, Nitrebush, 
Nitre Goosefoot, Spiny Fanflower).
^ (e.g. Eriochiton, Dissocarpus).
# A density score was calculated as above. 
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50% chance of the presence of grasswrens.  The 
proportion of sites that are correctly predicted 
is a measure of the usefulness of the analysis, 
though prediction values will be biased 
upwards because verified sites were not chosen 
randomly, but largely according to previous 
records (see Keating and Cherry 2004 for a 
discussion).

 
The analysis was expanded to compare the 
habitats of four regional populations identified 
during the survey.  Principal components 
analysis was used to detect differences in 
habitat among the four regional populations as 
well as between modestus and myall (data for 
myall from Black, Carpenter and Pedler. 2009).  
Habitat variables that had zero cover were 
first converted into presence/absence data.  To 
display the habitat at each site graphically the 
variables that contribute most of the variation 
among sites are plotted on the x-axis (Principal 
Component 1) and others that contribute next in 
order and are uncorrelated with the former are 
plotted on the y-axis (Principal Component 2).  

 
RESULTS

Distribution
The literature and museum review found 338 
records of modestus from diverse localities, 138 
of which could be pin-pointed with reasonable 
accuracy.  Recent surveys found a further 
20 localities around Bimbowrie and 12 more 
around Mount Lyndhurst (Bellchambers and 
Baker-Gabb 2006, Pedler et al. 2007) (Fig 1).  
Because of the extensive area, remoteness 
and distances involved, only about half of 
the recorded localities (72 of 138) were visited 
during the survey.  The presence of modestus 
was verified at 52 sites (72%) and 37 new sites 
were found: nine near verified sites, seven 
from searches at new localities with apparently 
suitable habitat, and 21 by chance observations 
from the moving vehicle.  Habitat was measured 
at 112 out of a total of 121 presence sites and at 
54 control sites. 

During the conduct of the survey, it became 
clear that the Thick-billed Grasswren had a 
patchy distribution.  Populations on either side 
of Lake Eyre and Lake Torrens were found 
to be genetically divergent (J. Norman pers. 
comm.); and central Australian (extinct) and 
north-western South Australian populations are 
distinguished from each other phenotypically 
(Black et al. 2010).  Furthermore, the populations 
north-east of Lake Eyre and south-west of Lake 
Frome are isolated and differentiated from 
the population that surrounds the Northern 
Flinders Ranges (Black et al. 2010, Black 2011).  
Thus the South Australian populations of 
Thick-billed Grasswrens are separated into 
four main distributional centres: west of Lake 
Eyre and Lake Torrens (North West); around 
the periphery of the North Flinders Ranges 
(Flinders); north-east of Lake Eyre (Eyre); 
and south-west of Lake Frome (Frome).  
Distributional limits for the North West 
population are: in the south, Andamooka and 
Bon Bon Stations, in the west, Mount Soward 
on the Stuart Highway, Long Creek 20 km west 
of Coober Pedy, near Evelyn Downs HS and 
Indulkana Springs (White 1915); in the north, 
a little beyond the Northern Territory border 
(Brandle 1999, Eldridge and Pascoe 2004); and 
in the east, 30 km east of Oodnadatta, 20 km 
west of Lake Eyre North and the margins of 
Lake Eyre South (Read and Badman 1990), 
east to Priscilla Creek.  There is a gap of c. 60 
km between that locality and the population 
fringing the North Flinders Ranges.  Records 
indicating the limits of the Flinders population 
are c. 50 km south-west of Marree in the west, 
a new observation at Hough Dam, 13 km 
east of Dulkaninna Homestead 80 km north-
east of Marree in the north, 20 km south of 
Copley (North Moolooloo Station) in the south 
and Murnpeowie Station and the western 
margin of Lake Callabonna in the east.  Of 
the previously little known and isolated Eyre 
population (Nicholls 1924), further observations 
have extended its known range to include 
the area between Cowarie and Mungerannie 
Homesteads and to about 65 km north of 
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Vegetation type controls 
(N=54)

modestus 
(N=121)

myall 
(N=112)

North  
West 

(N=68)
Frome 
(N=24)

Eyre 
(N=6)

Flinders 
(N=21)

Low woodlands (5-10 m)
Gidgee 2 0 0 0 0 0 0
Western Myall 0 0 19 0 0 0 0
Bullock bush / False sandalwood 0 0 7 0 0 0 0
other 0 0 2 0 0 0 0
TOTAL 2 0 28 0 0 0 0

Shrublands (2-5 m)
Old Man Saltbush 0 3 0 2 0 33 0
Nitre Goosefoot 0 1 2 2 0 0 0
Nitrebush 2 3 2 3 0 0 5
other 0 0 4 0 0 0 0
TOTAL 2 6 8 6 0 33 5

Low shrublands (0.5-2 m)
Oodnadatta Saltbush 11 28 0 47 0 17 5
Blackbush 22 38 40 15 92 0 62
Cottonbush 6 15 0 22 0 33 5
Low Bluebush 8 4 0 3 0 0 14
Pearl Bluebush 0 1 0 1 0 0 0
Green Bluebush 2 0 0 0 0 0 0
Spiny Saltbush 4 7 0 6 4 17 9
Australian Boxthorn 0 1 21 0 4 0 0
Bladder Saltbush 24 0 0 0 0 0 0
Samphire 6 0 0 0 0 0 0
other 0 0 3 0 0 0 0
TOTAL 83 94 64 94 100 67 95

Very low shrublands (<0.5 m)
Copperburr 7 0 0 0 0 0 0
TOTAL 7 0 0 0 0 0 0

Grass/herblands
Sandhill Canegrass 2 0 0 0 0 0 0
Annual grass/herb 4 0 0 0 0 0 0
TOTAL 6 0 0 0 0 0 0

Table 2. Vegetation types at control sites for modestus, at sites occupied by modestus, at sites occupied 
by myall, and for the four modestus populations (%).  Note that the 121 presence sites for modestus 
include nine sites that were not fully analysed. Bracketed numerals against vegetation types indicate 
vegetation height. Data for myall are from Black, carpenter and Pedler (2009).
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the latter near Poongalassie Creek.  From 
Lake Callabonna east of the Flinders Ranges 
there is a 180 km gap in records to the Frome 
population located between Wirrealpa, Martin’s 
Well, Curnamona, Koonamore, Mount Victor, 
Plumbago and Bimbowrie Stations. A record 
further south from Paratoo (Schodde 1982) 
is considered doubtful (Black and Baxter 
2003, R. Schodde, pers. comm.).  Measured 
directly through the Flinders Ranges, records 
from Wirrealpa (northern limit of the Frome 
population) and North Moolooloo Stations 
(southern limit of the Flinders population) are 
about 60 km apart.
 Between the northern limits of myall (Black, 
Carpenter and Pedler 2009) and southern limits 
of modestus (North West population) is a gap 
of about 140 km from near Yudnapinna and 
Mahanewo Homesteads to Andamooka Station.  
If confirmed, a record on Yalymboo Station, 
south of Island Lagoon, would reduce this gap 
to about 120 km.

Breeding
Evidence of breeding was found at three sites 
during 2007.  A domed nest with eggs 20 cm 
from the ground and open to the west was 
found in a Low Bluebush north of Beresford on 
3 September.  A female with a brood patch was 
identified north of Woodmurra Creek, Macumba 
Station on 22 August but no nest could be 
found.  Juveniles were seen near Curnamona 
on 7 September.  Several old nests were also 
identified in 2007: near Coober Pedy airport on 
20 June, a part domed nest facing SSE 40 cm 
above ground in a Cotton-bush; west of Coober 
Pedy on 20 June, a domed nest facing W 40 cm 
above ground in a Cotton-bush; near Mt Soward 
on 21 June, a part domed nest facing NW in a 
Cotton-bush; on Mt Eba Station on 22 June, a 
nest with one desiccated egg in a Cotton-bush; 
near Coward Springs on 3 September, a domed 
nest in an Old Man Saltbush.
Analysis of nesting records of modestus from 
South Australia, chiefly from the Morton-
Oakley egg collection in SAMA and the Ragless 

Figure 2. Breeding records of A. modestus by month
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collection in ANWC, indicates that breeding 
peaks in spring but may occur sporadically 
throughout the year (Figure 2).  It is pertinent 
that the extent of the spring maximum may be an 
artefact of the concerted effort to collect eggs in 
spring.  Most of the nesting records (41 of 50) are 

from the Flinders population.

Associated Bird Species
At the modestus sites 50 other species of birds 
were recorded.  The commonest was the White-
winged Fairy-wren Malurus leucopterus (54% 

Habitat variable control A. modestus Sig A. t. myall Sig

N 54 112 91
Mean +/- s. d. (range)

Vegetation density score 1.6 +/-1.8 (0-8) 6.5 ± 4.0 (0-19) *** (63) 10.8 +/- 4.4 ***
Bare 75.4 +/- 11.1 (53-94) 62.3 ± 12.1 (18-89) *** 50.8 +/- 16.0 ***
Barerock 78.8 +/- 10.7 (56-95) 64.9 +/- 12.6 (18-89) *** 52.5 +/- 14.0 ***
Litter 5.8 +/- 4.1 (1-18) 9.1 +/- 6.6 (0-45) ** 10.6 +/- 6.0
Shrubs 0-25 cm 3.4 +/- 3.1 (0-11) 3.5 +/- 3.0 (0-14) 4.5 +/- 3.6
Shrubs 26-50 cm 3.8 +/- 4.0 (0-19) 9.0 +/- 4.4 (0-22) *** 9.8 +/- 4.7
Shrubs 51-75 cm 1.4 +/- 2.1 (0-4) 5.7 +/- 3.7 (0-23) *** 9.3 +/- 4.0 ***
Shrubs >75 cm 0.6 +/- 1.4 (0-2) 3.0 +/- 5.1 (0-30) *** 7.4 +/- 7.4 ***
Shrubs total 9.3 +/- 7.1 21.2 +/- 8.5 *** 31.0 +/- 10.0 ***
% of sites present

(mean % cover)

Spiny shrubs 22 (0.7) 46 (3.4) ** 78 (8.6) **
Blackbush 37 (1.7) 44 (5.5) 78 (12.4) **
Cottonbush 9 (0.3) 26 (2.7) * 3 (0.2) **
Oodnadatta Saltbush 15 (0.8) 34 (4.3) * 0 **
Spiny Saltbush 15 (0.4) 41 (2.2) ** 54 (1.9)
Copperburrs 59 (4.2) 44 (1.7) 15 (0.4) **
Ruby Saltbush 2 6 (0.1) 27 (0.4) **
Bladder Saltbush 48 (2.8) 39 (1.8) 55 (3.4)
Tree canopy 4 0 63 **
Rock 35 29 15
Australian Boxthorn 0 1 51 **
Old Man Saltbush 0 6 0
Low bluebush 29 27 0
Grass/herb 35 46 48

Table 3. Individual comparison of habitat variables between sites with  modestus and controls, 
and with myall (data from Black, carpenter and Pedler 2009). Standard deviation is provided only 
for habitat variables that are present at most sites, tested for significance using Student’s t test.  
Other variables were compared using the Mann-Whitney non-parametric test or chi-square test. 
Significance levels - P = 0.01-0.05 = *; P = 0.001-0.01 = **; P < 0.001 = ***
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of sites), followed by the Cinnamon Quail-
thrush Cinclosoma cinnamomeum and Rufous 
Fieldwren Calamanthus campestris (32% and 
26% respectively).  The Chirruping Wedgebill 
Psophodes cristatus, Little Crow Corvus bennetti 
and Zebra Finch Taeniopygia guttata were each 
recorded at ten sites (18%).  A full list of the bird 

species is available from the authors.
 
Habitat
A. modestus was recorded mostly in low 
shrublands (94%), with Oodnadatta Saltbush 
the dominant species in the north (47% in North 
West population, 17% in Eyre) and Blackbush 

Habitat variable North West Frome Eyre Flinders Sig

N 64 23 5 20
Mean +/- s. d. (range)

Vegetation density score 6.0 +/- 3.6 (7) 11.4 +/- 4.0 8.8 +/- 6.6 5.7 +/- 3.3 **
Bare 65.1 +/- 12.8 58.4 +/- 10.1 65.2 +/- 13.0 57.2 +/- 9.6 **
Bare+Rock 68.2 +/- 12.9 60.9 +/- 10.6 65.2 +/- 13.0 59.1 +/- 10.7 **
Litter 9.7 +/- 7.8 7.2 +/- 3.5 4.4 +/- 3.7 10.3 +/- 4.9
Shrubs 0 –25cm 3.1 +/- 3.0 3.4 +/- 3.0 3.4 +/- 3.4 4.7 +/- 2.6
Shrubs 26-50cm 8.0 +/- 4.2 9.1 +/- 4.2 8.4 +/- 3.1 12.4 +/- 4.3 **
Shrubs 51-75cm 5.2 +/- 3.0 6.9 +/- 5.1 9.0 +/- 4.5 5.4 +/- 3.1
Shrubs >75cm 1.3 +/- 2.7 5.8 +/- 7.4 9.6 +/- 8.7 3.3 +/- 4.1 ***
Shrubs total 14.5 +/- 5.6 21.9 +/- 9.7 27.0 +/- 11.8 21.0 +/- 7.5 ***
% of sites present 
(mean % cover)

Spiny shrubs 31 (1.9) 57 (4.2) 80 (14.2) 70 (4.7)
Blackbush 19 (1.5) 100 (14.2) 0 70 (10.1) ***
Cottonbush 36 (3.6) 9 (0.2) 40 (8.2) 10 (1.3)
Oodnadatta Saltbush 36 (6.8) 0 20 (2.6) 5 (1.6) **
Spiny Saltbush 31 (1.0) 57 (2.1) 80 (13.0) 70 (3.4)
Copperburrs 33 (0.9) 87 (4.8) 0 40 (1.2) **
Ruby Saltbush 2 (0.1) 4 (0.1) 40 (1.0) 15 (0.2)
Bladder Saltbush 34 (1.3) 48 (2.6) 0 55 (3.1)
Tree canopy 0 0 0 0
Rocks 27 43 0 30
Australian Boxthorn 0 4 0 0
Old Man Saltbush 5 0 40 10
Low Bluebush 14 43 0 55 **
Grass/herb 61 22 0 35 *

Table 4. comparison of habitats used among populations of modestus (includes 15 Frome sites from 
Bellchambers and Baker Gabb 2006, and 9 Flinders sites from Pedler et al. 2007). 
Note reduced number of samples (bracketed) for vegetation density scores in Frome.
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in southern populations (62% in Flinders and 
92% in Frome) (Table 2).  Cotton-bush was also 
dominant in the north (22% in North West and 
33% in Eyre).  Less frequented habitats were Old 
Man Saltbush shrubland (33% in Eyre), Spiny 
Saltbush low shrubland (17% in Eyre and 9% in 
Flinders) and Low Bluebush low shrubland (14% 
in Flinders).
 
Shrub cover at modestus sites was significantly 
greater than on control sites (21.2 +/- 8.5% 
vs. 9.3+/- 7.1%, p < 0.001), as was vegetation 
density score (6.5 +/-4.0 vs. 1.6 +/- 1.8, p < 
0.001) (Table 3).  Shrub cover was significantly 
greater for all height categories > 25 cm (p < 
0.001).  The frequency of plant species recorded 
at presence and control sites was similar; but 
Spiny Saltbush, spiny shrubs in general, Cotton-
bush and Oodnadatta Saltbush were recorded at 
significantly more modestus sites (p<0.05). These 
species and Blackbush also had higher mean % 
cover at modestus sites.
 Among the four populations of modestus there 
was also significant variation in the extent of bare 
or rocky ground, total shrubs, taller shrubs and 
vegetation density scores (Table 4).  North West 
and Flinders populations occurred in habitats 
with relatively low vegetation density scores 
and fewer taller shrubs, particularly the North 
West group which also used more bare and rocky 
ground with less total shrub cover.  Copperburrs 
were present at more Frome sites. At North West 
sites Oodnadatta Saltbush was commoner while 
Blackbush and Low Bluebush were rarer.

Logistic regression analysis indicated that 
grasswren sites could be predicted by a cover of 
Blackbush, Oodnadatta Saltbush, shrubs 26-75 

cm high and total spiny shrubs, and the relative 
absence of Copperburrs.  Consequently the 
probability of occurrence of modestus at a site 
may be calculated from ex / (1 + ex), where e is 
the natural logarithmic base (~ 2.71828) and x = 
- 2.78 + 0.19 (Shrubs 26-50cm) + 0.59 (Shrubs 51-
75cm) + 0.20 (Spiny shrubs) + 0.16 (Blackbush) + 
0.19 (Oodnadatta Saltbush) – 0.18 (Copperburrs).

 
Note that if x > 0, then probability is > 0.5, 
which means > 50% likelihood of grasswrens 
being present.  The equation is fairly precise 
at predicting sites with grasswrens from 
unoccupied sites (Table 5) and thus may be of use 
in estimating populations from unsurveyed areas 
based on habitat data.

comparison with myall
Unlike modestus, which is mainly confined to 
low (< 2m high) shrublands, myall is found also 
in woodlands (28% of sites; Table 2).  A. t. myall 
sites had significantly greater total shrub cover 
(31.0 +/- 10.0% vs. 21.2 +/-8.5%), particularly 
from taller shrubs (51-75 cm, 9.3 +/-4.0% vs. 
5.7 +/-3.7%; above 75 cm, 7.4 +/-7.4% vs. 3.0 +/-
5.1%; able 3).  Vegetation was also significantly 
denser at these sites (density score 10.8 +/- ◊4.4 
vs. 6.5 ± 4.0), and bare ground and rock were 
concomitantly reduced (52.5 +/- 14.0% vs. 64.9 
+/- 12.6%).  Blackbush, Australian Boxthorn, spiny 
shrubs and Ruby Saltbush were more frequent at 
myall sites, and Cotton-bush, Oodnadatta Saltbush 
and copperburrs fewer (p < 0.01; Table 3).  These 
differences are most pronounced between myall 
and North West modestus populations (Tables 3 
and 4); the sites of the latter had only 14.5 ± 5.6% 
total shrub cover and Blackbush present at 19%.

Predicted present Predicted absent Predicted correctly (%)
Grasswrens present 102 10 91
Grasswrens absent 10 44 82

Table 5. Use of logistic regression analysis of vegetation variables for predicting presence or 
absence of modestus.
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Principal components analysis of habitat usage 
by modestus and myall shows factors that account 
for 19.1% and 10.5% of the total variance in 
habitats respectively (Figure 3). Factor 1 reflects 
increasing shrub cover while Factor 2 appears 
to indicate shrub height decreasing. Habitat 
attributes for the two species overlap, although 
those for myall and North West modestus are 
almost mutually exclusive, reflecting the lower 
cover at sites of the latter.  The small Eyre 
sample aligns with the North West population.  
Flinders and Frome populations occupy habitat 
of similar structure, which falls between myall 
and the North West population of modestus but 
overlaps with each.

DIScUSSION

Distribution 
In South Australia, modestus occurs in four 
relatively widespread populations, Figure 1, 
chiefly within the Lake Eyre and Lake Frome 

drainages.  Although fewer sites were surveyed 
than for myall (Black, Carpenter and Pedler 
2009), the proportion of successful searches 
was similar.  We were unable to confirm some 
reports, suggesting local population declines or 
fluctuations related to dry conditions preceding 
and during the survey period, when birds 
may have withdrawn from more open or sub-
optimal habitat.  Grasswrens were not found 
at two sites immediately north-east of Marree, 
where they had been recorded in 1985 (SAMA 
B47003), nor in the North West on Bon Bon 
Station where they had been observed in Pearl 
Bluebush in 2005 (A. Black, pers. obs.).  An 
outlying record on the south-western margin of 
Lake Callabonna where modestus was reported 
by G. B. Ragless in 1985 (SAOA 1985) was 
also not re-found.  Reports of modestus from 
Montecollina Bore on the Strzelecki Track may 
have been misidentified Eyrean Grasswrens A. 
goyderi, based on the assumption that the latter 

Figure 3.  Principal component analysis  for habitats of each population of A. modestus and A. t. 
myall identified in Figure 1. Factor 1 = scrub cover ; Factor 2 = shrub height. Symbols: [ = myall;  x =  
Flinders Ranges; ∆ = Lake Eyre (north-east);   □ = Lake Frome Basin;    ◊ = North West. 
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are confined to dunes with Sandhill Canegrass.  
We found only goyderi there and at the Moppa 
Collina Channel, as well as 2 km south of that 
channel, in Nitrebush and Spiny Saltbush on 
sandy clay hummocks, in samphire in the 
channel with Sandhill Saltbush and Buckbush on 
the adjacent bank, and in Old Man Saltbush on a 
flood-out respectively.  A. goyderi too may have 
been the unidentified grasswren in “canegrass 
and blue-bush on a flat” on the eastern side of 
Lake Callabonna (Pedler and Ragless 1978), 
which we did not visit, since goyderi has been 
recorded nearby at Yandama Creek by Ian May 
(SAOA 1982).  Apart from that one possible 
locality, we explored the known limits of 
distribution of all four populations of modestus 
except in the far north to the Northern Territory 
border and north-west to Indulkana Springs.
 
Despite our searching, modestus appears to be 
absent from the eastern side of the Flinders 
Ranges north of Wirrealpa Station, possibly 
because undulating gibber plains lacking 
extensive chenopod shrublands run directly 
from the ranges to the western side of Lake 
Frome.  South from Wirrealpa our surveys show 
modestus to be continuously distributed through 
Martin’s Well, Erudina, Baratta, Curnamona 
and Koonamore Stations to the northern Olary 
Ranges.  Less readily explained is the absence 
of records on the western side of the Flinders 
Ranges south of Leigh Creek – North Moolooloo 
Station or south and east of Bimbowrie in the 
North Olary Plains, despite the presence of 
extensive areas of Blackbush shrublands.  It 
is possible that the distribution of modestus 
contracted following intensive pastoral and 
agricultural activity in these areas during the 
late 1800s and early 1900s (Mincham 1996), 
although there are no early supporting records.  
Blackbush is a species that responds to the 
loss of the microbiotic (‘lichen’) crust due to 
concentrated grazing (Facelli and Springbett 
2009) and Blackbush shrublands have actually 
increased in the areas identified above, replacing 
those of more palatable species, particularly Low 
Bluebush and Bladder Saltbush (J. McDonald 

pers. comm.).  It appears therefore that modestus 
populations have not expanded to the extent 
needed to occupy them fully.  To the west of 
the Flinders Ranges, these communities are 
extensively occupied by Redthroats Pyrrholaemus 
brunneus (G. Carpenter pers. obs.) and in the 
North Olary Plains by both Redthroats and 
Fieldwrens Calamanthus campestris (A. Black 
and G. Carpenter pers. obs.).  Redthroats are 
frequently observed at myall presence sites 
(Black, Carpenter and Pedler 2009) but their 
distribution and that of modestus are almost 
mutually exclusive (Blakers, Davies and Reilly 
1984).  Fieldwrens, on the other hand are often 
seen in association with modestus (see below).  
The paradox of extensive and apparently 
increasing areas of habitat suitable for but 
not supporting modestus as a consequence of 
disturbance due to grazing is one that demands 
further study.

 
The gap between North West and Flinders 
populations is only about 60 km yet they show 
marked genetic divergence (J. Norman pers. 
comm.).  This suggests that these populations 
were isolated historically, presumably during 
Pleistocene pluvials when freshwater lakes 
linking Lakes Eyre, Torrens and Frome might 
have formed a barrier between eastern and 
western populations until about 30,000 years ago 
(Ford 1974, 1987, Dulhunty 1983, DeVogel et al. 
2004).  

The rather pallid form of modestus north-east 
of Lake Eyre ‘rediscovered’ by Phil Barron in 
March 2008 was found at ten sites between 
Cowarie Homestead, Mungerannie Hotel and 
near Poongalassie Creek, about 35 km north of 
Mirra Mitta Bore.  This population is separated 
from the nearest record at Dulkaninna by the 
Cooper Creek floodplain and the 30 km wide 
strip of sand dunes that link the Strzelecki and 
Tirari Deserts and their associated populations 
of A. goyderi (the ‘Mulka Corridor’ – Schodde 
1982).
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Associated bird species
Given that modestus is a bird of arid zone low 
chenopod shrublands, the commonest species 
recorded with it are also birds adapted to that 
habitat: White-winged Fairy-wren, Cinnamon 
Quail-thrush and Rufous Fieldwren.  Next 
come other common birds in the study region: 
Chirruping Wedgebill, Little Crow and Zebra 
Finch.  The list contrasts with species associated 
with myall, among which White-browed 
Babbler Pomatostomus superciliosus, Singing 
Honeyeater Lichenostomus virescens, Spiny-
cheeked Honeyeater Acanthagenys rufogularis 
and Redthroat were most frequent, followed 
by White-winged and Variegated Malurus 
lamberti Fairy-wrens (Black, Carpenter and 
Pedler 2009).  Diversity of associated species 
was also much lower in modestus than in myall, 
with total species 57 vs. 88, total records 189 
vs. 484 and average species per site 3.3 vs. 7.9.  
These differences largely reflect the diversity of 
habitats occupied, modestus being confined to 
chenopod shrublands whereas myall extends as 
well into semi-arid low woodlands.

 
Habitat
Throughout its current range modestus occurs 
mainly in larger and denser low shrublands of 
Oodnadatta Saltbush, Blackbush and Cotton-
bush, occasionally extending into Old Man 
Saltbush, Nitre-bush, Nitre Goosefoot, Spiny 
Saltbush, Low Bluebush, Pearl Bluebush 
and Australian Boxthorn.  Unoccupied sites 
were characterised by smaller, sparser or 
lower patches of similar shrubs or more 
open vegetation such as Bladder Saltbush 
and samphire low shrublands and very low 
copperburr shrublands (Table 2).  Logistic 
regression for modestus showed the importance 
of Blackbush, Oodnadatta Saltbush, spiny 
shrubs and cover of shrubs from 25 to 75 cm 
high, yet the habitats varied among the four 
populations.  Almost half of all records in the 
extensive North West population were from 
low shrublands of Oodnadatta Saltbush.  The 
Flinders population used low shrublands 

dominated by a greater range of chenopods 
and other shrubs, although Blackbush low 
shrubland accounted for over 60%, as it did for 
over 90% of Frome records.  These differences 
reflect the availability of the denser, chenopod-
dominated habitats, with Oodnadatta Saltbush 
shrubland less abundant in the south and 
Blackbush less abundant in the north.
 
Similarly, the differences in habitats used by 
modestus and myall reflect the nature of the 
available chenopod shrublands.  In each case, 
areas with the greatest cover of dense (and 
often spiny) shrubs are used.  For myall, these 
are Blackbush and Australian Boxthorn, while 
modestus uses not only Blackbush but also 
shrublands dominated by a variety of other 
species such as Oodnadatta Saltbush and 
Cotton-bush.  Blackbush has higher cover and 
is denser in the wetter south and occurs as an 
understorey in low open woodlands of trees 
such as Western Myall and Bullock Bush within 
the range of myall.
 
In the gap between the closest populations of 
modestus and myall, suitable habitat for either 
is generally absent or is present only in small 
isolated patches.  North of the Gawler Ranges a 
combination of salt lakes, dunes extending east 
from the Great Victoria Desert and the gibber 
clad Arcoona Plateau lack the appropriate 
vegetation types, being dominated instead by 
Bladder Saltbush low shrublands and Western 
Myall low woodland over Pearl Bluebush.  Lack 
of apparently suitable habitat does not explain 
the absence of myall in the Gawler Ranges west 
of Mt Ive Station (Black, Carpenter and Pedler 
(2009) or of modestus south of Leigh Creek and 
Bimbowrie Conservation Park as discussed 
above.
 
conservation
A. modestus has been recorded from Wabma 
Kadarbu Mound Springs and Bimbowrie 
Conservation Parks, but like myall (Black, 
Carpenter and Pedler 2009) is overwhelmingly 
a species of cattle and sheep grazing land 
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held under Pastoral Lease.  In South Australia 
modestus appears to have maintained most of 
its range under current pastoral management 
practices, despite drought prevailing over much 
of the last decade.  The resilience and longevity 
of the main shrub species that form the habitats 
of modestus may mask threats.  These species 
recruit infrequently and their seedlings are highly 
palatable to stock (Crisp 1978, Tiver and Andrew 
1997).  Given the extensive decline of modestus 
from the Northern Territory and New South 
Wales, the continued integrity of the species 
will depend on management strategies directed 
at the population level.  The four populations 
identified and assessed here occur over a broad 
area where climatic and management changes are 
likely to have varying impacts, and all deserve 
recognition and protection.
 
A. textilis (including modestus and myall) is 
listed as vulnerable under the Commonwealth 
Environment Protection and Biodiversity 
Conservation (EPBC) Act (1999), influenced 
by the disappearance of modestus from central 
Australia and New South Wales and of textilis 
from over 90% of its historical range in Western 
Australia (Garnett and Crowley 2000).  In South 
Australia, however, both modestus and myall 
(listed as subspecies) were removed from the 
schedules of the South Australian National Parks 
and Wildlife Act (1972) in 2005 because they 
were felt not to fulfil new criteria for the Ninth 
(“Rare”) Schedule.  Inclusion in this schedule 
required a population of less than 3,000 adults, 
an extent of occurrence of less than 20,000 km² 
or an area of occupancy of less than 2,000 km². 
Our studies do not allow accurate calculation of 
population sizes, although extent of occurrence 
can be estimated.  A. t. myall currently occurs 
over an area of less than 10,000 km² and for 
modestus all but the North West population have 
similar or smaller ranges. 
 
Taxonomic status of modestus populations
The presumed extinct central Australian and 
extant North West populations are recognised 
as subspecies Amytornis modestus modestus 

(North, 1902) and A. m. indulkanna (Mathews, 
1916) respectively (Black et al. 2010).  The 
Flinders population is the subspecies A. m. 
raglessi Black, 2011 and the Frome population 
is A. m. curnamona Black, 2011.  New South 
Wales populations are A. m. obscurior (Mathews, 
1923) and A. m. inexpectatus (Mathews, 1912), 
the former recently re-discovered (Parker, Egan 
and Ballestrin 2010), the latter presumed extinct 
(Black 2011); the population north-east of Lake 
Eyre requires further assessment and is presently 
un-named.
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Species common name Abundance

 Abutilon sp. Lantern-bush x
 Acacia aneura Mulga x
 Acacia cambagei Gidgee x
 Acacia farnesiana Sweet Wattle x
 Acacia ligulata Sandhill Wattle x
 Acacia tetragonophylla Dead Finish xx
 Acacia victoriae Elegant Wattle xx
 Alectryon oleifolius Bullock Bush x
 Atriplex nummularia ssp. nummularia Old-man Saltbush xx
 Atriplex nummularia ssp. omissa Oodnadatta Saltbush xxx
 Atriplex sp. saltbush x
 Atriplex vesicaria Bladder Saltbush xx
 Austrodanthonia sp. wallaby-grass x
 Austrostipa sp. spear-grass x
 Calandrinia sp. Parakeelya x
*Carrichtera annua Ward’s Weed x
 Chenopodium nitrariaceum Nitre Goosefoot x
 Cullen australasicum Tall Scurf-pea x
 Cymbopogon obtectus Silky-head Lemon-grass x
 Dissocarpus paradoxus Ball Bindyi x
 Dodonaea microzyga Brilliant Hop-bush x
 Dodonaea viscosa ssp. angustissima Narrow-leaf Hop-bush x
 Enchylaena tomentosa Ruby Saltbush xx
 Eremophila duttonii Harlequin Emubush x
 Eremophila freelingii Rock Emubush xx
 Eremophila longifolia Weeping Emubush xx
 Eremophila maculata Spotted Emubush x
 Eriochiton sclerolaenoides Woolly-fruit Bluebush x
 Euphorbia tannensis Desert Spurge x
 Frankenia sp. sea-heath x
 Lycium australe Australian Boxthorn x
 Maireana aphylla Cotton-bush xxx
 Maireana appressa Pale-fruit Bluebush x
 Maireana astrotricha Low Bluebush xx

Appendix 1. Plant species recorded as elements of the habitats of A. modestus.
Abundance: xxx = prominent at many sites; xx = present at several sites; 
x = present at few sites; * = introduced species.
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 Maireana georgei Satiny Bluebush xx
 Maireana pyramidata Black Bluebush xxx
 Maireana sedifolia Pearl Bluebush x
 Maireana triptera Three-wing Bluebush x
 Malvastrum americanum Malvastrum x
*Marrubium vulgare Horehound x
*Medicago sp. medic x
 Minuria leptophylla Minnie Daisy x
 Myoporum montanum Native Myrtle x
 Myoporum platycarpum False Sandalwood x
 Nicotiana sp. Tobacco x
 Nitraria billardierei Nitrebush xx
 Olearia pimeleoides Pimelea Daisy-bush xx
 Pimelea simplex Desert Riceflower x
 Pittosporum angustifolium Native Apricot x
 Pterocaulon sphacelatum Apple-bush x
 Ptilotus obovatus Silver Mulla Mulla x
 Rhagodia spinescens Spiny Saltbush xxx
 Salsola tragus Buckbush x

 Santalum lanceolatum Plumbush x

 Sarcostemma viminale Caustic Bush x

 Scaevola spinescens Spiny Fanflower x

 Sclerolaena sp. copperburr xxx

 Sclerostegia sp. samphire xx

 Senecio magnificus Showy Groundsel xx

 Senna artemisioides Silver Senna x

 Sida petrophila Rock Sida x

 Solanum sp. nightshade x

 Zygophyllum aurantiacum Desert Twinleaf x
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Appendix 2.  Localities mentioned in the text.

LOcALITy LATITUDE LONGITUDE

Andamooka HS 30° 44’ 137° 12’
Baratta HS 31° 59’ 139° 06’
Billa Kalina HS 29° 55’ 136° 11’
Bimbowrie HS 32° 03’ 140° 10’
Bon Bon HS 30° 26’ 135° 29’
Charlotte Waters, NT 25° 55’ 134° 54’
Copley 30° 33’ 138° 25’
Coward Springs 29° 24’ 136° 47’
Cowarie HS 27° 42’ 138° 20’
Curnamona HS 31° 39 139° 33’
Dulkaninna HS 29° 01’ 138° 28’
Erudina HS 31° 29’ 139° 23’
Evelyn Downs HS 28° 12’ 134° 29’
Indulkana Springs 27° 00’ 133° 15’
Kalabity HS 31° 55’ 140° 19’
Koonamore HS 32° 04’ 139° 23’
Long Creek 29° 08’ 133° 28’
MacDonnell Ranges, NT 23° 40’-42’ 132° 30’-134° 15’
Macumba HS 27° 15’ 135° 39’
Mahanewo HS 31° 44’ 136° 26’
Martin’s Well HS 31° 29’ 139° 07’
Miller’s Creek HS 30° 00’ 136° 03’
Milparinka, NSW 29° 44’ 141° 53’
Mirra Mitta Bore 27° 43’ 138° 44’
Montecollina Bore 29° 19’ 139° 59’
Mossgiel, NSW 33° 15’ 144° 34’
Mount Eba HS 30° 11’ 135° 40’
Mount Lyndhurst HS 30° 11’ 138° 43’
Mount Soward 29° 47’ 135° 06’
Mount Victor HS 32° 13’ 139° 43’
Mungeranie HS 28° 01’ 138° 40’
Murnpeowie HS 29° 35’ 139° 03’
Namoi R (lower), NSW 30° 05’ 148° 14’

North Moolooloo HS 30° 37’ 138° 31’
Packsaddle, NSW 30° 37’ 141° 58’



80 South Australian Ornithologist 37 (2)

Paratoo 32o 42’ 139o 24’
Plumbago HS 32° 04’ 139° 53’
Priscilla Creek 30o 00’ 137o 12’
Poongalassie Creek 27° 26’ 138° 42’
Roxby Downs 30° 34’ 136° 54’
Strangways Springs 29° 09’ 136° 34’
The Twins HS 30° 00’ 135° 24’
Tibooburra, NSW 29° 26’ 142° 01’
Todmorden HS 27° 08’ 134° 45’
William Creek 28° 54’ 136° 20’
Wirrealpa HS 31° 08’ 138° 58’
Woodmurra Creek (west) 27° 38’ 136° 07’
Yalymboo HS 31° 48’ 136° 51’
Yandama Creek (west) 31° 02’ 140° 16’
Yudnapinna HS 32° 07’ 137° 09

Andrew Black
South Australian Museum
North Terrace, Adelaide
S.A. 5000
abblack@bigpond.com

Lynn Pedler
P.O. Box 58
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 S.A. 5464

Graham carpenter
24 Dryden Rd
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S.A. 5035


