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PREFACE

This report is an early stage in the development of a systematic biological survey
of South Australia based on the environmental subdivisions of the State derived by
Laut et al (1977). The survey is built around a programme of standardised point
related sampling of the vegetation and vertebrate fauna together with the
compilation of all available biological inforamtion on the study area.

The Cooper Creek Environmental Association was chosen for.study because of the
areas great significance as one of Australia's major inland wetland regions. It is
sufficiently large and complex to act as a good test for the development of
techniques of data collection and analysis which will be equally applicable over
the remaining arid areas of South Australia.

Field work was carried out between September and November 1983 and this report
was submitted by the consultant team in December 1984. The survey to this point has
been completely supported by a National Estate Grant to the Survey and Research
Section, National Parks and Wildlife Service of South Australia.

Other pilot biological surveys in South Australia are being carried out in the
South Coast Environmental Region (field work completed April 1983). The Nullarbor
Plain Environmental Region (field work completed September 1984) and the Gawler

Uplands Environmental Region (field work to commence September 1985). From these
‘ studies of four widely divergent parts of the state a series of standardised

approaches to data collection, storage and analysis will be developed leading to a
dramatic increase in the bilogical understanding of this State and providing a
solid foundation on which to base decisions on the best methods of conserving large
and truely representatative natural areas in South Australia.

The present report contains a large amount of raw data as it was the
consultants main task to gather information in a systematic way representing a
sample of the range of biological variation within the Cooper Creek Environmental
Association. More raw data such as the base maps used on the survey, and the
standard data sheets with information from the 27 sites surveyed are held by the
Survey and Research Section N.P.W.S. and are available for examination by anyone
interested in this information.

In addition to carrying out a large proportion of the field survey the
consultants have produced the detailed land system classification of the Cooper
Creek Environmental Association embodied in this report. While this may not
necessarily be the final approach adopted for presentation of the results of the
Biological Survey of South Australia it is the first detailed attempt to continue
the heirachy proposed by Laut et al (1977) to the level of "habitats'. Any comments
on this or any other aspect of the following consultancy report would be welcome
and should be addressed to:-

Dr. A.C. Robinson

Senior Survey & Research Officer
Survey & Research Section
National Parks & Wildlife Service
G.P.0. Box 1782

ADELAIDE 5001



FRONTISPIECE

" Unfortunately the aspect of the country has been much changed
it has been taken up and stocked " (White, 1917b).

Cattle puddling 9 km north of Mundil Bore.

since



AIM

The aim of this survey was to document the range of habitats and
associated fauna in the Cooper Creek Environmental Association, 8.4.4,

North-eastern South Australia.
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1. INTRODUCTION

1.1 THE STUDY AREA

Cooper Creek Environmental Association, 8.4.4 (see Fig. 1), is centred
on the Cooper Creek floodplain, lying west of Innamincka and east of the
Birdsville Track. Containing areas of floodplain, duneSield and gibber plain,
the Environmental Association has an area of 27 050 km”~ (Laut et al., 1977),
about half .the size of Tasmania.

. In 1977, Laut et al., using Landsat remote sensing techniques as an aid,
subdivided South Australia into various Environmental regions, associations
and units based on landform criteria. Environmental associations such as 8.4.4
represent the combination of a limited number of Environmental units and are
unique mapping areas. (Laut et al., 1977).

Cooper Creek originates as the Barcoo and Thomson Rivers on the Great
Divide in central Queensland and drains into Lake Eyre in north-eastern South
Australia. Having a. drainage area of 296 000 km?, it is the largest of the
seven river systems together which comprise the vast (1 170 000 km?) and end-
orheic Lake Eyre Drainage Basin (Australian Water Resources Council, 1976).

In South Australia the main channel of the creek carries water annually
between April and July to about as far as Cuttapirie Corner Waterhole on the
main channel and Coongie Lake on the North-West Branch. Its gradient averages
3-4 cm per kilometre to the east of Innamincka, but decreases to less than 0.5
cm per kilometre to the west in the broad floodout area of the Cooper Creek
floodplain (Wopfner, 1970). Its course, which in some places e.g. Malagarga (Qld)
spreads over a width of more than 50 km, consists of a wide expanse of braided,
leveed channels (Wopfner, 1970), and is marked generally by a string of isolated
waterholes. In times of extreme flow (a level 3 flood - see Section 2.4.2.6),
which occur rarely at irregular intervals (Wopfner, 1970), with examples in recent
times being in 1949/50 (Bonython, 1955) and 1974 (Douglas, 1980), the Cooper and’
its Aistributaries become inundated to a width of 30 km (Australian Water Resour-
ces Council, 1976) at which times large volumes of sediment are carried downstream
and over the land surface.

The waters of the Cooper Creek are generally described as fresh (Australian
Water Resources Council, 1976), but in some areas the channel passes through
areas of saline groundwater or rock strata containing connate salts (Johnson,
1980) ; however, these sections have a negligible effect on the otherwise fresh-
water.

The immediate area of the Cooper Creek Environmental Association was first
visited by white man during the Sturt Expedition of 1844-46 (Black, 1917), at

I--—~-~ -« ——.which~time the-first.-specimen-of the Night Parrot Geopsittacus occidentalis was

collected (by John McDouall Stuart near Lake Goyder on October 15 1845 - Forshaw,
1981). A.C.Gregory and the ill-fated Burke and Wills Expedition followed in 1858
and 1860, respectively, while one section of 8.4.4, the Strzelecki Track, was
founded and became infamous when in 1871 Captain Starlight used it to bring stolen
cattle from Queensland to the Adelaide markets (S.A. Govt. Tourist Bureau, 1983) .
Prior to these early European explorations, aboriginal man had occupied the area
“for a considerably longer period, as evidenced by the presence of shell middens,
artefacts and extensive-stone arrangements in some parts. Four tribes are known

= to Have occupiédTthe aréa” (Tindale, 1974), and the Dieri and Jandruwanta tribesmen

l“ w whoTwe te ~onice "plentifil along “the  Cooper- dectined rapidly~after:contact-with- white

__man, until only a handful of Jandruwanta people remained alive in 1930 (Elkin,

193Yiand“see White's description-of-their pitiful-state—in-1916+in-White,-1k917b)-

e e -- mtnn e nn om = ymmmee i eems




Average annual rainfall of the study area is less than 150 mm (Australian

' Water Resources Council, 1976), and has a reliability of less than 30 per cent
(Nix, 1981), while average annual evaporation at Birdsville is 3 958 mm (Bureau

' of Meteorology, 1975) and it is thought to be of this. order in Environmental

' Association 8.4.4. Hence surface waters, derived directly by rainfall (the study
region lies within the northern Eremaean zone of Burbidge (1960) in an area where
summer rainfall is the dominant influence) or indirectly by river flow, dry up
rapidly except for the deeper waterholes and lakes. At least one waterhole has

a known depth of 27 m (Johnson, 1980). The most frequent direction of wind, based
on records from Moomba, is north-west (SANTOS, 1981). Temperature shows consider-
able diurnal and seasonal variation (Laut et al., 1977) with mean daily tempera-
tures - of the hottest week being 30-35°C and for the coldest week, 5-100C (Nix,
1981).Me%n ddily temperatures are 20-259C and mean daily solar radiation is 22-

24 MJ/cm“/day (Nix, 1981).

Soils of. the study area are grey, self-mulching, cracking clays (Ug 5.24)
on pans and floodplains, red siliceous sands. (Uc 1.23) and white siliceous sands
~(Uc 1.21) on dunes, and red massive earths (Gn 2.13) in the interdune lows (Laut
EE.EL" 1977). Those of gibber plains are crusty, red duplex soils (Dr 1.33) and
the upper layer of salt lakes consists of salt of variable thickness.

1.2 THE BRIEF

The. brief for this study consisted of seven sections, which are summarised
below (a copy of the full brief appears in Appendix A). -

Establishment of representative, permanently marked sites to provide baseline
data for assessment of ecological implications of flood events.

~Collection of data in a form suitable for computer analysis.
Detailing of current and projected land-use within the study area.

Consideration of the effect of grazing by feral animals and stock.

Classification of watlands with regard to areal extent, permanence, depth and
associated flora and fauna.

.Production of an annotatéed bibliography relating to the ecology of.the study
area. '

Confidential recommendations pertaining to conservation priorities.

In order to comply with the requirements of the brief, two field trips,
each of 16 days duration, were undertaken by the consultants, with a group of
officers from the National Parks and Wildlife Service in the field for from 7-10
days at the time of the first of these.

Data in a form suitable for computer analysis (Section 2 of Brief) and the
annotated bibliography relating to the ecology of the study area (Section 6 of
Brief) are not included with this report. These form the basis of separate comp=’
ilations, which have been submitted to the Survey and Research Section of the
‘National Parks and Wildlife Service Division.

1.3 PREVIOUS, BIOLOGICAL STUDIES

There have been few intensive studies of a biological nature in the Cooper
Creek Environmental Association (Environmental Research and Planning Group, 1980;
Foale, 1982; Social and Ecological Assessment Pty. Ltd., 1982), and the large
area of the Association means that total coverage has been sparse. The focus has
generally been on the Cooper Creek and its distributary channels (e.g. Waite,



1917: Foale, 1982). In the following sections the habitat and fauna compénents
will be introduced, along with the principal land-uses.

1.4 HABITATS

Habitat has been defined. as the natural home or dwelling place of an organ-
ism (Steen, 1971). The organisms (flora and fauna) of the study area may be
found in one or more ofl the six major habitat types, which can be identified on
the basis of. the Environmental unit concept (refer to the glossary,; Appendix B,
for the definition of all terms used in this report) of Laut et al. (1977) i.e.
claypans, salt lakes, floodplains, dunes, interdune lows and glbber plains,
although it is. noted that Laut et al. (1977) did not identify salt lakes (as
distinct from (clay)pans) nor glbber plains in the section of their treatise
relating to 8.4.4.

The major habitat types can be further subdivided into habitats, for example,
dune crests and dune slopes as components of dunes. Habitats thus identified can
be classified on the basis of the dominant plant community type(s) within that
habitat. Plant community type is principally determined by the combined effects
of hydrological conditions, edaphic conditions, aspect, hence microclimate, and
macroclimatic conditions. Water is the major factor determining the distribution
of vegetation in a large part of Environmental Association 8.4.4. However, in
the wider context of Australia, edaphic conditions are generally more important.

In Association 8.4.4 three broad habitat zones, which are equivalent to the
land zones of Dawson (1974), were identified by Laut et al. (1977) or from geolo
gical maps viz. dunefield , floodplain and gibber plain, and they contain one or
more Environmental units.

Dawson and Boyland (1974), in their treatise on the Western Arid Region of
Queensland, have used an entirely different approach. They started with an area
greater than five times the size of the present study area about which relative-
ly little was known and, in the absence of a broad-scale survey of Queensland as
was carried out in South Australia by Laut et al. (1977), subdivided it as one
entity. It appears from théir report that the area is extremely complex, because
of the numerous habitat types into which they subdivided the area (see Land Sys-
tem Map) However, McGreevy and Searle (1974) say that the area may be divided
into just five habitat types viz. wetlands, open grassy plains, forested plains,
stony ridges and sand-dunes. Hence it can be seen that this larger, adjacent
region of Queensland is only slightly more complex than Association 8.4.4.

In the broad-scale survey of South Australia (Laut et.al., 19770 conducted
prior: to the present study, the region of 8.4.4 was classified according to
Environmental units , and it is now subdivided into smaller units to facilitate
a greater understanding of the biology of the region.

Cost has been a limiting factor in the present study, yét every effort has
been made to ensure that this survey is compatible with other, similar surveys.

‘The desirability of achieving the aims of integration and compatibility of surv-

eys has been pointed out in the Workshop on Survey Methods for Nature Conservation
held in Adelaide in late August 1983. Because only South Australia has been divid-
ed into Environmental areas in the manner of Laut et al. (1977), the integration
of surveys without a similar or compatible starting point is impeded, as is the
case with the Queensland survey of Dawson and Boyland (1974). However, the hier-
archial subdivision at the state level, as achieved by Laut EE.EL' (9177), has
proven to be a very useful basis from which the present survey could be started.
It is unfortunate that similar broad-scale surveys will not be carried out in
other Australian States and Territories.



Association are Environmental Subassociation,

The land zone, land system, land unit subdivision of Dawson (1974), are

not directly compatible with the scheme of Laut gE_gl.(l977), which by the

requirements of the brief we are compelled to follow. However, in this report
an attempt has been made to integrate the land zone, land system, land unit

subdivisions into a hierarchy based on Laut et al.'s (1977) classification.
Further subdivision has also been required. The subdivisions of the Environmental

al unit, Environmental subunit and Habitat (# Land unit). These subdivisions fit

into a hierarchial framework and are defined in the glossary.

Vegetation, the components of the three broad habitat zones and wetlands

will now be considered.

+1.4.1 Vedgetation

General descriptions of the vegetation of Australia tend only to resemble
catalogues of plant groupings (Carnahan, 1976; Specht, 1981; Pipelines Authority
of South Australia, 1981; williams, 1982), and serve only to introduce regional
vegetations at a scale which in terms of habitat assessment is inadequate. ‘Aust-
ralia's vegetation, which in geologically recent times at least, has had to

. withstand some extreme changes in climatic and (as a result) edaphic conditions

(Crocker, 1959; Wood, 1959; Bowler, 1982; Buckley, 1982), is in fact a mosaic of
plant communities made up of species with varying tolerances to environmental
change. Only detailed surveys can hope to elucidate the pattern of plant commun-

ities, which have developed in response to such changes.

Some detailed studies. have been undertaken in the Cooper Creek Environmental

Association and adjacent regions, and help to define the habitats of the region
(e.g. Dawson and Boyland, 1974; Environmental Research and Planning Group, 1980;

Bolton and Specht, 1981). In the habitat component of this study, it was intended

to expand on the work of previous authors and detail the habitats of a smaller

area (27 050 km2) than covered by most of these studies (e.g. Dawson and Boyland,
1974 - 145 200 kmZ2; Environmental Research and Planning Group, 1980 - 32 000 kmz),

and in greater detail in most respects.

While vegetation of the arid zone has been reported to undergo natural
change extremely slowly in a historical sense (Correl and Lange, 1966), changes
in the study region and the wider arid zone may have been more rapid under the

influence of present and past land-uses. The role of aboriginal man in vegetation
change, by his use of fire over the last 35 000 years or so, is now being discus-

sed widely (e.g. Kershaw, 198l; Nix, 1981; Roxby Management Services Pty. Ltd.,
1982) . Furthermore the decreased frequency and greater intensity of wildfires
since European settlement of the arid zone (Hodgkinson and Griffin, 1982; Roxby
Management Services Pty. Ltd., 1982) may have resulted in change. Pastoralism,

petroleum exploration and extraction, feral animals and to a lesser extent,
tourism have also had an effect on the vegetation. Hence the vegetation of the
study area and its borders may be somewhat different today than was seen by

earlier workers (e.g Cleland, Black and Reese, 1925).

It is probable that changes in habitat have resulted in changes to faunal
components. Fauna will be looked at in Section 1.5.

1.4.2 Dunefield

The majority of:'dunefields in the study area are the typical NNW trending
parallel dunes which characterise the Strzelecki and Simpson Deserts. They are’
part of a regional system , and the source of their sediment supply and method

of formation has been recently documented by Twidale (1982).

P
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Two other fairly distinct types of dunefield are found within the study
area, along with areas more akin to sand plain.

The dunefields may contain claypans or salt lakes, the latter forming where
the process of deflation has reached the water table.

1.4.3 Floodplain ' !
1.4.3.1 General

Many of the landforms of the study area and the North-East in general are
- present due to the work of rivers past and present, both directly and indirect-
ly (Twidale, 1982). Floodplains of the study region are made up of channels,
swamps, floodouts and terminal lakes; channels often follow a complex braided
pattern. Pans and large areas of the floodplains have comparatively smooth floors.
In all major floodplain environments, pans generally have clay rather than salt
bases.

1.44312. Wetlands

Wetlands form a significant habitat component of the study area, particul-
arly for birds, with numerous waterholes and also lakes that-éarry water for
long periods after rain or floods. They are generally classified on the basis
of permanence of water, shape of basin, depth and quality of water, with finer
classification on the basis of vegetation (e.g. Corrick and Norman, 1980). A
recent treatise on wetland vegetation having particular relevance to the study
area (Briggs, 1981) is useful in this latter regard. The need for management of
wetlands in general and including those of the Narth-East has been dealt with
recently (Delroy, 198l). This need is certainly highlighted in the study area
where a lot of wetlands have been disturbed or modified by stock use and to a
lesser degree by activities relating to petroleum exploration and extraction.

1l.4.4 " Gibber Plain

Only small areas of gibber plain occur within the northern part of the
study region. They are characterised by angular silcrete fragments with polish-
ed coats of iron and manganese oxides (Twidale, 1982).

s The gibber areas of Environmental Association 8.4.4 are not the typical
gibber plains that characterise the Cordilloc Surface (seen as the extensive
plains north of Cordillo Downs - Ludbrook, 1980). In the study area they form
a complex association with dune and floodplain elements, and therefore. also

form a relatively unique landform complex not common elsewhere in South Austra-
lia. - '

1.5 FAUNA

The main aspects of the fauna studied during the survey were mammals,
birds, reptiles, frogs and fish. Aquatic invertbrates are looked at in much less
detail.

1.5.1 Mammals

There have been few surveys of an intensive nature of the mammals of Env-
ironmental Association 8.4.4 (James, 1982) and the relatively large area of the



‘'study region means that total coverage of these surveys has been sparse, esp-
ec1ally considering that previous surveys of the North-East (e.g. Waite, 1917;
‘Watts and Aslin, 1974; Forrest, 1982) have not been confined to 8.4.4. In add-
'jtion the collecting techniques of all surveys have varied, as has time allotted

.to some techniques (Waite, 1917; James, 1982).

This survey was designed to sample, using standard techniques, the small
mammal fauna of all habitat types found in Environmental Association 8.4.4.
To this were added incidental collecting records so that the distribution and
"habitat preferences of the mammals of the region could be determined.

1.5.2 Birds

. Over the past ten years many ornithologists have visited the north-east
. portion of the State (that part of South Sustralia lying to the north and east
of Lyndhurst) e.g. Cox and Pedler (1977) and Badman (1979), so the birdlist
that has been compiled (see Appendix S) is thought to be a virtually complete
checklist of the birds that regularly inhabit Association 8.4.4:

Species known to occur in. the North-East are now reasonably well documented,
although little has been written on their patterns , habitat preferences and
status (abundance, seasonality and "conservation status") within the region -

., such an analysis is attempted in this report. A standard bird censusing technique
~ has been used, along with incidental observations and collections made during the

survey.

_ Much of the information drawn upon for this analysis is as yet unpublished.
Two long term surveys of the birds of the upper and lower portions of the Cooper
are to be published shortly by Messrs. I.A. May and F.J. Badman, respectlvely.
The conclusions that these authors reach concerning the dynamics of the birds
of the Cooper Creek system will be the first to be drawn from a sound data base
i.e. year round periods of observatijon spanning several years. It is strongly
recommended that their papers (when published) be read in conjunction with this

document.

1.5.3 Reptiles

Although there has been some interest in some species of reptiles in the
North-East of South Australia in recent years (e.g. Oxyuranus microlepidotus -
Blood et al., 1979; Emydura spp. - Thompson, 1983), little comprehensive coll-
ecting " has been done. Some surveys have made limited collections (e.g. Waite,
1917; Foale, 1982) in Environmental Association 8.4.4 and the S. A. Museum made

a collection along the Cooper Creek to Coongie Lake in 198l.

Despite the few systematic surveys of reptiles of 8.4.4 most of the species
known fron the area have been collected and lodged with the S. A. Museum Since
1980. However, these occasional collections, usually incidental to some other
activity, have not been published. Apart from texts and papers discussing
various taxa of lizards over broad geographic areas, including 8.4.4 (e.g: Smy=-
th, 1972 - Morethia; Kluge, 1974 - Pygopodidae; Houston, 1978 - Agamidae and
Varanidae) there is little published information on most species of reptile

within the study area.

The survey design for reptiles was essentially similar to that used for
mammals, except that more active collecting was done.




1;5.4 .+ Frogs -

Seven species of frog are known from the North-East of South Australia
(Tyler, '1978; Brooks, 1980). There are two basic, ecological groups - those
species that are tied to permanent water such as occurs along the Cooper Creek,
and those that are truely desert adapted. Desert adapted species usually emerge
from their subterranean retreats only after significant rainfall. There have
been no thorough systematic surveys of frogs in Environmental Association 8.4.4.

Although a significant effort was made to locate frogs in this survey,.
most collections were fortuitous and the coverage of the study region patchy.

1.5.5 Fish

The fish fauna of the North-East has been extensively surveyed and is well.
known (Glover and Sim, 1978a,b; Glover, 1979). Sixteen species, some undescribed,
have been recorded from the Cooper Creek system, none of which are restricted to
that waterway (Glover and Sim, 1978a; Glover, 1979). Extensive dispersal of fish-
es occurs in central Australia during floods. This has resulted in the wide dist-
ribution within the Lake Eyre drainage basin of the species found in the Cooper‘"
Creek (Glover and Sim, 1978a). -

Survey design involved the sampling of suitable wetlands with nets of
various types to identify the diversity of species present. A small but signific-
ant amount of.timé was devoted to this activity.

1.5.6 Aquatic Invertebrates

The Engineering and Water Supply Department is preparing a checklist of
freshwater invertebrates of South Australia and it is known that specimens are
lacking from the Cooper Creek (Suter, pers. comm.).

Active collection by netting, and use of a light trap (for adults) were
employed to sample aquatic invertebrates.

1.6 . GEOLOGY AND ECONCMIC GEOLOGY

a

Surficial geology of the study region is generally of Quaternary age, and
consists of a dunefield unit (Qrs), a floodplain unit (Qra), a claypan and salt
lake unit (Qrl), and a broken gibber and boulder duricrust unit (Qrt) (Strzelecki,
1:250 000 Geological Sheet G54-2, preliminary edition, 1970; Gason, 1:250 000
Geological Sheet SG54-13, 1973; Kopperamanna, 1:250 000 Geological Sheet SHS54-1,
1974; Innamincka, 1:250 000 Geological Sheet SGS54-14, 1975; Cordillo, 1:250 000
Geological Sheet SG54-~10, preliminary edition, 1977 - all by the S. A. Department
of Mines and Energy and hereafter referred to as STRZELECKI, GASON, KOPPERAMANNA,
INNAMINCKA and CORDILLO, respectively).

While heavy mineral sands have been reported from Lake Hope in the extreme
south-west of the study area (Wopfner and Townend, 1968), the petroleum resour-
ces of the study region, which overlies the south-west half of the Cooper Basin,
are its most economically significant asset. The majority of petroleum accumula-
tions known in the Cooper Basin are gas in Permian Formations (of porous sand-
stone layers approximately 2000-3000 m subsurface - SANTOS, 198l1), whereas those
known in the overlying Eromanga Basin (the Cooper Basin is a deeper infrabasin
of the Eromanga Basin - formerly Great Artesian Basin - SANTOS, 1981) are mainly



0il (SANTOS pamphlet).

Most productive fields are in the central south-eastern
part of the study area. The search for and extraction of petroleum constitutes

. one of the major land-uses in the study area.

* Tinga Tingana (=White Catch)

1.7 PASTORALISM

The two main station properties in the study area are Innamincka and
Gidgealpa. Smaller areas are occupied by the properties - Pandie Pandie,
Cordillo Downs, Clifton Hills, Kanowana, Waukatana, Lake Hope, Merty Merty and
( see Appendix H ). The remainder of the study
region in the south-west consists of crown lands. All other things being equal,
Innamincka Station , because it includes much of the Cooper Floodplain and in
particular the Coongie system, has the capacity to prov1de double the returns
of the other stations (Mr. G. Drewin, pers. comm.), and thus is one of the most..
significant cattle properties in South Australia.

Since 1979 and until the end of 1983, most properties have been gradually
destocked in a programme to rid cattle herds of Brucellosis and Tuberculosis.
This Brucellosis/Tuberculosis Eradication Programme (BTB Programme), organised
by the S.A. Department of Agriculture, is aimed at improving the quality of
meat sold on the export market, and the provision of new fences has been a signi-
ficant consequence of the programme. Cattle have now been moved back onto some

properties.

Pastoralists and their herds of cattle (and sheep in the past) have been
in the area for over 100 years, and the study region includes areas showing the
effects of obvious grazing pressure, particularly in the well watered portion
of the Cooper Floodplain west of Innamincka (see LANDSAT image 104-79). However,
cattle.are not the only component of the grazing pressure. Feral rabbits are at
least an equally significant contributor to the problem. Their individual and
combined effects will be dealt with in Chapter 6. It has been pointed out (Mr..
G. Drewin, pers. comm.) that the subdivision of properties by fencing of paddocks
during the BTB Programme should allow for greater control over stocking pressure,
as prior to the BTB Programme, properties were essentially managed on an open-

range basis.
1.8 ~ TOURISM

Tourism has a largely unknown effect on the study region. Records of
tourist activity in the study area are unavailable, as excursions are largely
of a private nature or are occasionally made by pastoral property employees or .
SANTOS workers.. At present no tourist operator includes the study area as'a

" main destination (Mr. W. King, pers. comm.), although Rex Ellis does conduct
one camel trip per year for 8-~10 people from Cordillo Downs via Coongie to
Mungeranie. It was reported in the News (26 June 1983) that 10 000 people. visit
the area each year, but this cannot be “be substantiated. During 1982, SANTOS flew
32 876 people in and out of Moomba for work on the Liquids Project (SANTOS, 19-
83) . This number increased to 66 000 in 1983 and is expected to be about 44 000
in 1984 (Mr. M. Dodwell, pers. comm.), as stages of work on the current expans-
ion of the Liquids Project are completed. The component of these visitors that
can be classed as tourists cannot be ascertained, as some will tour around

during breaks from work while others will not.



2. PHYSIOGRAPHY AND BACKGROUND
2.1 APPLICATION OF THE HIERARCHY OF LAUT ET AL. (1977)
2.1.1 Province 8

Within the context of South Australia the Cooper Creek Environmental
Association 8.4.4 lies within the Northern Arid Province (Province 8 - Fig. 2a),
a. set of four contiguous environmental regions (Laut et al., 1977).

The Northern Arid Province (8), extends across northern South Australia
with its southern limits an irregular line from the northern margin of the
Nullarbor Plain in the west and over the northern extreme of the Flinders

'Ranges in the east.. The province contains dunefields, sandplains, silcrete plat-

eau's and associated gibber plains, and easterly striking Precambrian Ranges of
igneous intrusions and associated metamorphics. Soils are diverse - sands, loams,
cracking clays, earths, red duplex and salt lake classes predominate. For the
most part vegetation consists of shrubland and grassland - hummock grasses assoc-
iated with dunes and tussock grasses associated with gibber plains, with woodland
associated only with the more frequently inundated drainage lines. Forblands and
herblands may be conspicuous in better seasons or in areas subject to flooding.
Province 8 has a very hot dry desert climate with short cool to cold winters and
extremely low and unreliable rainfall. Evaporation is high (Laut et al., 1977).

2.1.2 Environmental Region 8.4

The environmental region of interest in the Northern Arid Province (8) is
the Lake Eyre Environmental Region (Environmental Region 8.4 - Fig. 2b), a set
of 11 environmental associations grouped on unifying geomorphic criteria (Laut
et al., 1977).

Lake Eyre Environmental Region (8.4), an area of 176 660 kmz,occupies the
eastern part of the .Northern Arid Province (8). Geology, soils, vegetation and
climate are characteristic of Province 8 (see description above), except for the
absence of Precambrian Ranges of igneous intrusions and associated “metamorphics.
Unifying geomorphic criteria are based on the Diamantina and Cooper Creek drain-
age systems, as part of the Lake Eyre drainage basin, the integral association
of these drainage systems with adjacent dunefields (the drainage systems are the
source of supply for dunefield formation) and the'relationshib between silcrete
of the Cordillo Surface (see Ludbrook, 1980), gibber and dunes.

2.1.3 . Environmental Association 8.4.4

The environmental association of interest in the Lake Eyre Environmental
Region (8.4), and the subject of this study, is the Cooper Creek Environmental
Association (Environmental Association 8.4.4 - Fig. 1, 2c), a particular combin-
ation of a limited number of environmental units, and a unique mapping area
(Laut et al., 1977). ' -

Cooper Creek Environmental Association (8.4.4), an area of 27 050 kmz,
occupies the central north-eastern part of the Lake Eyre Environmental Region
8.4. Geology and vegetation are characteristic of Environmental Region 8.4,
except for the absence of silcrete of the Cordillo Surface and associated veget-
ation. Dominant soils are a unique combination of deep well-drained sands and
deep poorly drained cracking clays. Macroclimate is characteristic of Province
8, although microclimate is somewhat different; -influenced by the presence of
the Cooper Creek system. Environmental Association 8.4.4 is a unique mapping
area based on the landforms of the Cooper Creek drainage system and associated



re 2 - Regional plans showing 8.4.4 in relation to other enviponmgptgl areas.

Figu.

¢ comme. ¢ mm— . ¢ e—

o/ LAKE EYRE

I ENVIRONMENTAL '
o REGION 8.4° "
~ I 8.2 ||
N 8.3 > |
- ) ‘<A . ]

. . 'I
I
1
|
|
L 4 |
2b - Environmental regions of the Northern Arid Province 8, A
with LAKE EYRE ENVIRONMENTAL REGION 8.4 indicated. _ ]
|
I

Env%ronmental Region 8.4,
with 8.4.4 indicated.

2a - Environmental V
provinces of "
South Australia,
with NORTHERN
ARID PROVINCE 8 | NORTHERN ARID PROVINCE 8
indicated. : . !

|

’ (

. |
| |
R J
\ 7 |
. 'I
|

L

— 5 |
Y

.|

|

[

11 )
|

!

2 ,I

i

o

,!

2c - Environmental Associations ;

. of the Lake Eyre ,|

1

|

)

|

(after Laut et al., 1977)



10

dunefields (Laut et al., 1977).

2.2 PRECISE LOCATIONS OF THE BOUNDARY OF 8.4.4

The Cooper Creek Environmental Association, 8.4.4, as defined by Laut
et al. (1977), and redefined below, lies in the North-East of South Australia.
It is named after the major river system, the Cooper Creek, whose floodplain
environment spreads out through its centre and then returns to a channelled
course. in its flow to Lake Eyre. Also of importance are the Strzelecki Creek
distributary branch of the Cooper Creek, which flows to Lake Callabonna via
Lake Blanche in the south, the extensive dunefields in the south-west and .
north, and the gibber, dune and floodplain complex in the north. A small
area of uncoordinated. dunefield and sandplain in the north-east of the study
region add. a further aspect of diversity, which is in contrast to the more
homogeneous nature of adjacent Environmental Associations.

Due to the scale (1 : 1 000 000) at which the original divisions of
Laut et al. (1977) are mapped, it appears that they have arbitrarily placed
the boundary in some parts, such as in the north where the dunefields edge
onto the consolidated gibber duricrust of the Winton Formation on CORDILLO
viz. the Cordillo Surface (see Ludbrook, 1980). A zone (or ecotone) of
loose gibber, dune and floodplain up to a maximum width of 25 km is found
between the gibber and dunefields proper, and the boundary of the Association
has been placed about halfway through this system. On 1 : 250 000 normal
colour LANDSAT imagery of the region, the basis of Laut et al.'s work, it is
difficult to determine where the boundary may best be placed. However, the
area has been mapped geologically at least to a preliminary stage of publi-
cation (CORDILLO), and on this map the true boundaries are clearly evident.
Due to the homogeneous nature of adjacent associations and the "catch-all"
nature of Association 8.4.4, it was decided to redefine this northern boundary
basedon the available information, so that the boundary lies at the interface
between the consolidated gibber and the dune/gibber/floodplain complex. Thus
Association 8.4.4, which lies between 26° and 29°S and 139° and 141°E , is
defined below (and see Fig. 1). For this definition reference will be made
to the maps - STREZELECKI, GASON, KOPPERAMANNA, INNAMINCKA and CORDILLO. A
set of the above geoclogy maps showing the precise  location of the boundary
has been submitted to the Survey and Research Section, National Parks and
Wildlife Service with this report.

The Cooper Creek Environmental Association 8.4.4 is bounded in the north
by outcropping siltstones, sandstones and shales of the Cretaceous Winton
Formation (Kuw and Qrt/Kuw - north-east corner of CORDILLO), Tertiary deposits
covered by pebble and boulder conglomerate (Qrt/T - south-west corner of
CORDILLO), and a small area of sandstones and conglomerates of the Tertiary
Eyre Formation (Tee - CORDILLO : 26°45'S / 140°00'E), all relatively stable
land areas in comparison with the strongly dunal nature of Association 8.4.4.
These areas make up the consolidated "gibber" lands (more correctly referred
to as silcrete or duricrust)and form the Cordillo Surface, which can be seen
in the area north of Cordillo Downs Homestead (Ludbrook, 1980); as distinct

from the loose gibber of the study area, which consists of the broken rem-

nants of the duricrust (Ludbrook, 1980) that:!isfound interspersed with sand-
hills and floodplains.. This northern boundary, particularly in the eastern
part of CORDILLO is strongly drainage defined.

The western boundary is placed to the west of the extensive floodplain
and swamp-complex of the Cooper Creek, as can be seen in the north-west cor-
ner of INNAMINCKA and the south-east corner of GASON.

In the east, the boundary of the Association lies along the western slope
of the extensive Tertiary gibber plains (Qrt/T) and silcretes (Tsi) outcrop-
ping to the north-east and east around Innamincka town site on INNAMINCKA.
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The boundary in this area ia also drainage defined. Strzelecki Creek defines’
the rest of the eastern boundary of the Association down to Coque Waterhole

on STRZELECKI (28°47'S / 140°10'E).

The remainder of the boundary to the south and west of the Association on

STRZELECKI and KOPPERAMANNA is defined by a change in soil character from deep
well-drained sands on dunes in the study region to deep well-drained earths to

the south and west of it (see Laut et al., 1977 - p.3, Fig. 4).

HIERARCHIAL CLASSIFICATION OF ENVIRONMENTAL ASSOCIATION 8.4.4

The larger subdivisions of Environmental Association 8.4.4 are Env1ronmental
Subassociations, and land zones (after Dawson, 1974). In the hierarchial classif-
ication- used here, Env1ronmental Subassoc1atlons can be considered equivalent. to
land zone complexes. These larger subdivisions are discussed below. Cata

Environmental Divisions of 8.4.4 Based on Landform Criteria -

2.3.1
Environmental Subassociations

Laut et al. identified four Environmental units - the lowest category in’
their hierarchial classification of South.Australian environments - within 8.4.4.
. These units, representing the four main habitat types in the Environmental
Association viz. pans, dunes, interdune lows and floodplains, are combined
together in various ways to comprise the extensive dunefields of the south-west
and north, and the floodplain and dunefield complex in the central and south-

eastern parts of the study area.

In order to facilitate the best survey design for the effective study of
the biolégy of the region, two additional Environmental units - salt lakes and
gibber plains - were identified, based on geological information, and a new
category - the Environmental Subassociation - was erected.

Agglomeration of the Environmental units of Laut et al. (1977) into
Environmental Subassociations (as part of an hierarchial classification) has
enabled the division of the study area into a number of more-or-less homogeneous
reglons, each hav1ng similar internal diversity of structure; the division is
made solely on landform (geoclogical) criteria. The Environmental Subassoc1atlon

category has been of considerable value in selectlon of survey sites.

2.3.2 The Environmental Subassociations of 8.4.4

Prior to the first field trip Association 8.4.4 was divided into five
Environmental Subassociations, which were thought to have been fairly homogen-
eous. They were named according to their predominant feature(s) thus -:

8.4.4.1 Cooper Creek Floodplain Environmental Subassociation
8.4.4.2 - Strzelecki Creek Floodplain Environmental Subassociation
8.4.4.3 South-western Dunefields Environmental Subassociation
8.4.4.4 North-western Dunefields Environmental Subassociation

8.4.4.5. Northern and North-eastern Gibber and Floodplain Environmental
Subassociation, )
and their boundaries are shown in Fig. 3. The dunefields of 8.4.4.3 have already

been referred to as the south-western dunefields by Environmental Research and
Planning Group (1980 - see also SANTOS, 1981); the other Environmental Subassoc-

iations are named for obwvious reasons in similar wvein.
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’ The boundaries of the Coopner Creek Floodplain Environmental Subassociation
8.4.4.1 and Strzelecki Creek Floodplain Envirommental Subassociation 8.4.4.2
are placed at the extremities of the major floodplain environments, with an
érbitrary boundary between the two..In times of extreme flood, this whole area
would be inundated and no boundary between the two would bé evident. However,
in an average year there is a marked distinction between the two. In fact, the
entry of water into Strzelecki Creek (a distributary of the Cooper) as a result
of flooding of the Cooper is quite rare (Section 2.5.2.6) due to the presence
of a point-bar deposit at the junction of the two creeks. Both Environmental

Subassociations contain some dunefields.

The remaining dunefields of the Strzelecki Desert in the south-west of the
study area constitute the South-western Dunefields Environmental Subassociation
8.4.4.3. The close proximity of these dunefields to the sediment supply of the
Cooper and Strzelecki Creeks has contributed to the paler colour of the dunes
by addition of particles with a floodplain provenance, and which have not yet been
weathered to the typical orange-red colour (see Section 2.3.3.1). This southern
region is also drier than other parts. of the study area, and so there is greater

mobility and thus mixing of particles.

The North-western Dunefields Environmental Subassociation 8.4.4.4 divides
the Northern and North-eastern Gibber and Floodplain Environmental Subassociation
8.4.4.5 from the Cooper Creek Floodplain Environmental Subassociation for a large
part of the boundary of the latter. Environmental Subassociation 8.4.4.5 also

contains dunefields.

As a result of fieldwork, the Northern and North-eastern Gibber and Flood-
plain Environmantal Subassociation 8.4.4.5 had to be divided into three separate
Environmental Subassociations. These further divisiéns,:.the areas involved .and
detailed physiographic descriptions of .all Environmental Subassociations

recognised, are 'detailed in Section 4.3.2.

2.3.3 Land Zonesl

The Cooper Creek Environmental Association 8.4.4 is made up of ‘three types
of land zone complexes viz. dunefield complexes, floodplain and dunefield comp-
lexes, and gibber plain, dune and floodplain complexes; these land zone complexes
are termed Environmental Subassociations (as discussed above}. Within the land

' zone complexes are the three land zones of dunefield, floodplain and gibber plain.

The concept of the land zone is derived from Dawson (1974), in which it is
defined as a broad grouping of similar land.systems (smaller units of more
homogeneous pattern - see Section 2.3.4) in which there is ..." similarity of
physiography, soils, vegetation and geomorphic development. " For the purposes
of this survey the concept of the land zone is applied more strictly than was
done by Dawson (1974) to the three broad groupings evident in the study area -

namely, dunefields, floodplains and gibber plains.

Dunefields and floodplains are the dominant land zones in 8.4.4. The gibber
plain land zone is only developed in an extensive way in parts of the Northern
and North-eastern Gibber and Floodplain Environmental Subassociation 8.4.4.5
(those parts, which form the basis of the Northern Gibber and Floodplain
Environmental Subassociation 8.4.4.5 - as detailed in Section 4.3.2; there is also
minor representation of gibber plains in the North-eastern Dunefield and Flood-
plain Environmental Subassociation 8.4.4.6 -~ also see Section 4.3.2).

The ‘three land zones of dunefield, floodplain and gibbér plain are now
described. There precise locations can be determined by consulting the. geologic-
al maps - STRZELECKI, GASON, KOPPERAMANNA, INNAMINCKA and CORDILLO. ‘
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2.3.3.1 Dunefields s

Twidale (1982)regards the North-East as part of the Central Australian
Desert and its dunefields as belonging to a large regional system that includes
the Strzelecki and Simpson Deserts. Most dunes are typically NNW-SSE trending
and of approximately parallel form, usually being steeper on the eastern side
and averaging 20 m in height (Williams, 1975; Twidale, 1982) . Dune base is just
above sea level (Williams, 1975). Sediment is brought into the Lake Eyre drainage
basin by rivers such as the Cooper Creek and over time it is picked up by wind
and carried in a northerly direction. It is initially piled into lee-side mounds
‘that develop down wind into dune ridges (Twidale, 1982). The prominent wind
direction in the region today is north-west (SANTOS, 1981). White and yellow
sands picked up from the lakes and floodplains colour many dunes of the study
'area and distinguish the dunefield west of Strzelecki Creek from the orange-red
dunes to the east. These pale sands gradually become pink and then red as the
sands and associated clay particles are weathered during the drift northward

(Twidale, 1982).

Other types of dunes in the study area include uncoordinated dunes of the
north-east, undulating dunes of the central and southern floodplains (similar
forms along the lee shores of Lake Eyre North are referred to as lunettes by

Dulhunty, 1983) and very low dunes of the sand plains.

2.3.3.2 Floodplains

The floodplains of the Cooper and Strzelecki Creeks form a significant
component of the habitats of Association 8.4.4, particularly for birds, frogs
and fish.The. Cooper Floodplain usually receives water during annual periods of
flow, while the Strzelecki Creek flows much. less often. Channels are a feature
of both systems as are floodouts and associated terminal lakes which are wide-
spread. Floodouts and terminal. lakes form as a consequence of excessive quant-
ities of water breaching the normally confining limits of channels (Twidale,
1982) . Swamps are also found within the Cooper Floodplain only.

A smaller series of floodplains is found in the north and east of the
study region, associated with ephemeral streams which arise on the consolidated

gibber or duricrust of the Cordillo Surface.

In fact, the study region.can be divided into two separate sections on the
basis of surface hydrology (which to a large degree is the major determinant of
habitat type in 8.4.4) related to floodplains (Fig. 4). The Cooper Creek Sector
(Fig. 4 A) is fed mainly by the Cooper Creek, while the Northern Creeks Sector
(Fig. 4 B) is fed by all streams other than the Cooper. In times of extreme flow

there would be some input from A to B, but the reverse would be unusual. Division

of the study region on the basis of surface hydrology though is not.used in the
_present hierarchy,'because it is too broad for our purposes and would add unnec-

essary complication.

2.3.3.3 "Gibber Plains

. Gibber plains consist of flat to gently undulating plains covered with
angular fragments and have red duplex soils. Within 8.4.4 they constitute part
of the broad ecotone that lies across the north of the study region between
the dunefields and the consolidated duricrust or silcrete of the Cordillo Surf-
ace to the north (see Ludbrook, 1980). The ecotone achieves a maximum width of

25 km near Lake Moorayepe (26°21'S / 139°59'E) on CORDILLO.

In effect, the recognition of land zones in 8.4.4 is-only for the purposes
of very broad assessment of the study area. It also provides a stepping stone
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to what should be considered one of the more important levels of the hierarch-
ial classification of 8.4.4 - the land system.

2.3.4 Land Systems

Christian and Stewart (1953, 1968-in Dawson, 1974), define a land system .
as: " an area or group of areas throughout which there is a recurring pattern
of topography, soils and vegetation ". The concept of land system has been used

widely (e.g. Specht, 1972; Dawson, 1974; Roberts and Nagvi, 1978; Australian
National Parks and Wildlife Service, 1980; Environmental Research and Planning
Group, 1980; Scott, in prep.). It has, however, been applied in a diverse way.

In fact, in the context of the " Vegetation of South Australia ' , Specht
(1972) uses the concept of the land system in its broadest sense and more often
than not talks of land systems , rather than a particular land system, and in
terms of broad: generallsatlons..Env1ronmental Research and Planning Group (1980),

continue to use this broad-scale approach by considering Laut et al.' (1977)
Environmental Associations to be ' total land systems ', consisting of vegetation

in conjunction with underlying soils/geology and topography. Currently in prepar-
ation is a similar treatment on the ' Land Systems and Land Regions of South

Australia ' (Scott, in prep.), which C. Marqules (pers. comm.) says is a reassess-

ment of the ' Environments of South Australia ' of Laut et al. (1977), but it is
still a broad-scale approach and leaves the study area little changed (C. Margul-
es, pers. comm.).

The preceding are broad-scale approaches, which Graetz et al. (1982) say
may be ecologically insensitive. But, Graetz et al. (1982) then p: propose a
scheme of ecological classification based on functlonlng hydrological units.
They cite an example of a dunefield, which ..." has similar internal diversity
of structure and.grain "... , from their study area, ' the southern Simpson
Desert ". In the present study and that of Dawson (1974), however,the dunefield
is considered to be a. land zone, broader still than the land system. So, in eff-
ect, Graetz et al. (J982) are attempting to substitute one broad-scale approach
for another.

Social and Ecological Assessment. Pty. Ltd. (1982) use the concept of land
system rather loosely in accordance with environmental units and subunits and
also use terms such as environmental systems (not defined) interchangeably with
land systems.

Roberts and Nagvi . (1978). found difficulty in applying the concept of land
systems in their study area in Tasmania; their land systems were largely based
on topographic features. They found that vegetation, soils and topography were
not related in the normal way - fire was the major determinant of vegetation
type, and soil type was fairly constant across the landscape under the influence
of a hlgh reliable ralnfall (Roberts and Nagvi, 1978)

Most of the workers above treated the land system as the basic level of
class1f1catlon. Dawson (1974) however, states: -

"In past surveys the land system description has been the 1mportant
descriptive feature. When using reports of this type it is difficdlt to
obtain detailed descriptions of land units without consulting the various

. component sections. As well, valuable site information may not be presented.
To alleviate such problems in this survey, the land system remains basically
"descriptive and shows the relationship between the:land" units (individual
components of a land system). More emphasis has been placed on the assessment
of the land units ".

In this study though it is intended to apply the definition of land system
in a precise way. Also, the land system will be treated as an end in itself
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rather than, a means of identifying smaller units, because as stated by Austral-

ian National Parks and wildlife Service (1980): " Land systems give,..., an
overall view of an area and ... can be helpful in developing management strat-

gﬁes ", Land systems occupy the central position in the hierarchial classific-
ation of 8.4.4.-

Although Australian National Parks and Wildlife Service (1980) consider
the land system classification used in the ' Plan of Management of Kakadu
National Park " to be a broad-scale approach, it is this kind of application of
the definition of land system we wish to emulate in this survey. Australian
Natlonal Parks and Wildlife Service (1980) also state: " Because land systems ..
... are the result of subjective non-parametric interpretation they are not

' necessarily compatible from one survey to another ", and " Land classification

. .systems, whilst reflectlng natural features, are
ing and subjective judgement of individual team members

affected by the scale of mapp-

Two factors then, limit the use of the definition of land system in a way

hat]

"whlch affects individual surveys and: hence, compatibility of surveys - namely, the

scale of mapplng and the. subjective Judgement of survey personnel.

%% " It should be possible to account for the first limiting factor. Standard

mapplng scales are 1:250 000, 1:100 000 and 1:50 000. If the scale of 1:250 000
is too small, then a larger scale of mapping should be used i.e. 1:100 000, and
'if that does not work a larger scale still should be used, assuming the budget

Another possibility,if mapping is confounded by only small areas
and map them at a larger

'inset'. Mapping
if the

allows for this.
of the study region, is to focus in on these areas
scale. They can then be included in the smaller scale map as an
scale(s) will. obv1ously'depend on the nature of the land surface. And,
land surface is:continuously changing the: alm of survey compatibility may only

be appllcable to contiguous surveys.

Subjective judgement of survey personnel; the second limiting factor, is
. difficult to account for as expertise varies from one person to another based on
experience and interests. Also available data on a particular area may be small,
whereas on other areas it may be large. Essentially this limiting factor relates
back to the purpose of the survey. If in the one survey, the purpose is to gain
all information needed fér building, say, a management plan, then subjective
judgement may be an important influence on results. However, if the purpose of
the survey is to gain as much information as pos51ble upon which future surveys
can build, then subjective judgement may not be such an important influence.
Reassessments may discover that one persons views were a little misquided, and

for a certian reason.Realisation of this allows adjustments to be made - the old

adage of learning from ones' mistakes then applies. No'one survey can satisfy

everybody's view of a particular area of land surface!

- Understanding the limitations related to useage of a land system category
and with the aim of' thé preséent survey’ in.mimd, the purpose of using land systems
in a hierarchial classification of Environmental Association 8.4.4 is to enable
subdivision of the study area 1nto smaller management areas with a more homogen-
eous pattern of topography, soils and vegetation. It is recognised though that
the land system is a broad class in a hierarchial classification so it contains
smaller units; this is implicit in the definition of land system. The nature of
these smaller units = hamely, Envirommental units (after Laut et al., 1977),
Environmental subunits and land units (e. g. Dawson, 1974), will now be discussed.

2.3.5 Environmental Units

Laut et al. (1977) identified four Environmental units - the basal or lowest
category of their hierarchial classification of the ' Environments of South Aust-

ralia ' - within Env1ronmental Assoc1atlon 8. 4 4 which they describe in detall

4
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Table 1 - Environmental units of Environmental Association 8.4.4 (after Laut et al.,
1277)

Environmental unit A

Environmental unit 8

3

Relative area

Co-dominant

Co-dominant

Landform

Type

Slope class (%)
Maximum slope (%)
Dimension
Frequency

Rock type

Pan
<1

Large

Common

Clay

Dune
3-10
17

Long

- Common

Sand

Surface water

Form

Area/width

Depth
Origin/purpose
Permanence
Quality

Liability to flood

None

None

Sail
Symbol and name

Relative area
Surface roughness
Depth

Drainage

Reaction trend
Stoniness

Ug5.24 : grey self-
mulching cracking clays

Dominant
Gilgai

Deep

Poorly drained

Alkaline

None

Ucl.23 : red siliceous
sands

Co~dominant

None

Deep

Well drained

Neutral

None

Ucl.21 : whitish
siliceous sands
Co-dominant

None

Deep

Well drained
Neutral

None

Vegetative cover

State

Relative area
Type
Overhead flora

Cround flora

Degraded natural
Dominant

Low shrubland
Qld. bluebush,
o0ld man saltbush
Canegrass, forbs,
lovegrass

Degraded natural
Subdominant

Low woodland
Coolibah

Lignum, elegant wattle,
bindyi ’

Disturbed natural
Dominant

Tall shrubland
Sandhill wattle,
whitewood, needlebush
Kerosene grass, forbs

Disturbed natural
Subdominant
Hummock grassland
Sandhill canegrass,
hard spinifex
Kerosene grass

Native vegetation

S2 : tall shrubland

Formation €2 : chenopod shrubland L2 : low woodland H2 ! hummock grassland
Relative area Dominant Subdominant Dominant Subdominant
Alliance Chenopodiwn aurtcomuen; E. microtheca - Acacia ligulata; Zygochloa: paradoxa -
Atriplex nummularia Muehlenbeckia cunninghamii| Atalaya hemiglauca; Triodia’ basedowit
’ Hakea spp. . ’
Land use
Utilization Pastoral No defined use Pastoral No defined use
Relative area Dominant Minor Dominant Minor
Product Beef - Beef -
Special features - - - -
Land limitations Salinity Salinity Moderate drift Moderate drift




Table 1 (cont'd)

Environmental unit C

Environmental unit D

Subdominant Subdominant

Interdune low Floodplain

<l <1

1 1

Medium Large

Common N.a.

Sand, clay Alluvium

None Channelled
10-50 m
Shallow
Streams
Intermitcent
Limiced suitability

Intermitcent

&
- __'-_ = -_ e == Bhw BN 1IN

Gn2.13 : red massive

earths
Dominant
None
Deep

Well drained

Alkaline
None

Ug5.24 : grey self-

" mulching cracking clays

Dominant
Gilgai

Deep

Poorly drained
Alkaline

None

Degraded natural
Dominant

Low shrubland

Qld. bluebush, old man

saltbush
Kerosene grass, blackheads,

lovegrass, forbs

Degraded natural
Subdominant
Grassland

Kerosene grass, black-
heads, lovegrass, forbs

Degraded natural

Dominant
Low woodland

Coolibah, beantree,

gidgee
Lignum, elegant

old man saltbush

Degraded natural
Minor

Woodland

River red gum

Windmill grass,
silky browntop

watcle,

C2 : chenopod shrubland
Dominant

Chenopodiwn auricomum;
Atriplex nummularia

G3 : grassland
Subdominant i
Artstida contorta;
Eragrostis spp.

L2 : low woodla
Dominant
E. microtheca -

nd M2 : woodland
Minor
E. camaldulenstis

Muehlenbeckia cunninghamii-
Bauhinia carronii

Pastoral
Dominant
Beef

Slighe drifc

No defined use
Minor

Slighe drife

Pastoral
Dominant
Beef

Intermittent flooding




Table 1 (cont'd) - lc*

15C

Environmental unit E

Environmental unit F

Relative area Minor Minor

Landform

Type Salt lake Gibber plain

Slope class (%) <] <1 '

Maximum slope (%) 1 1

Dimension Small Small

Frequency N.a. N.a.

Rock type Salt, alluvium Gibber/porcellanite
None None

Surface water

Soil

Symbol and name
Relative area
Surface roughness
Depth

Drainage

Reaction trend
Stoniness

None, salt

Drl.32:crusty red. duplex soils
Dominant

Stones

Moderately deep

Well drained

Neutral

None

Vegetative cover

State

Relative area
Type

Overhead flora
Ground flora

None

Degraded natural: - . . -
Dominant '
TussocKk grassland

Mitchell grass

Native vegetation'

Formation

Relative area

Gl : very open (tussock)
grassland
Dominant

Alliance Astrebla pectinata
Land use

Utilisation - Pastoral

Relative area Dominant

Product Beef

Special features -

Land limitations Salinity

* ]c was compiled from.other sections of Laut et al. (1977) in which salt

lakes and gibber plains are more prominent.
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210-211, and included here as Table la and b, for conven=

(Province 8 - pp.
“Laut

ience). Environmental units are based on landforms (Laut et al., 1977).

‘et al. (1977) though failed to recognise salt lakes as dlStlnCt from claypans,

. recognised early

" lakes and gibber

. mental unit B : dune, Enviromnmental unit C : interdune low,

recognise gibber plains. These two Environmental units were
in the present study from geological maps and although a minor
study area, are none~the-less an important component. Salt
plains are considered to be Environmental units E and F, res-
pectively. They are described in detail in Table lc, in the manner of Laut et

al. (1977). Six Environmental units are therefore recognised in Environmental

Association 8.4.4 - namely, Environmental unit A : claypan (renamed), Environ-
Environmental unit

and also did not

component of the

: salt lake and Environmental unit F
gibber plain. Claypans and dunes are co-dominant, interdune lows and floodplains
are subdominant, and salt lakes and gibber plains have minor status (Laut et al.,

1977) .

D : floodplain, Environmental unit E :

Only the dunefield land zone contains more than one Environmental unit.
These are dunes, interdune lows, salt lakes and claypans. Floodplain and gibber
plain land zones contain floodplain and gibber plain Environmental units, res-
pectively. Small clay lenses in gibber plains are con51dered distinct from clay-

pans and to be a habitat component of gibber plains.

2.3.6 - Environmental Subunits.

The Environmental subunit category has been used previously (Ssocial and
Ecological Assessment Pty. Ltd., 1977). For the purposes of the present report
though it will be used somewhat differently, as discussed below.

Within the floodplain Environmental unit of the study area are four compon-
ents which are considered broader than the level of the land unit (see Section
2.3.7, below) - namely, floodout, channel, swamp and terminal lake components.
In the present study these four components are ascribed to the level of Environ-
mental subunit (within a hierarchial classification of 8.4.4). No such compon-
ents are found within. claypan, dune, interdune low, salt lake and gibber plain
Environmental units, so Envivonmental subunits of these five Environmental units
are the same i.e. claypan, dune, interdune low, salt lake and gibber plain, res-
pectively. Nine Environmental subunits are therefore recognised, namely - clay-
pans, dunes, interdune lows, floodouts, channels, swamps, terminal lakes, salt
lakes and gibber plains. However, in order to ensure that there is no difficulty
in allocating a particular feature of the landscape to one of these Environmental
subunit categories, some clarification is required.

Firstly, because of their irregularity o6f inundation, terminal lakes may

in some instances be considered analogous to very large claypans. For the purposes
of this report though, terminal lakes and claypans are considered distinct. Term-
inal lakes have an obvious connection with floodplains e.g see the obvious
connection of Lake Marrakoonamooka with the Cooper Creek floodplain on INNAMINCKA,
whereas claypans have no such connection and are generally isolated within the
dunefields. Laut et al. (1977) appear to have had a different perception of the
connection between claypans and floodplains, however. They say (Province 8 - p.
208) that the Cooper Creek Environmental Association 8.4.4 consists of:

" A field of parallel dunes and an extensive system of 1nterconnected claypans

periodically flooded by Cooper Creek ".
This obviously implies that the large areas of grey, self-mulching, cracking clays
adjacent to the channel(s) of the Cooper Creek, which in this report are consider-
ed to represent floodplains (consisting of floodout, channel, swamp and terminal
lake Environmental subunits), were perceived by Laut et al.(1977) to represent ..
..." an extensive system of interconnecting claypans W .. In the present report
the distinction between claypans and terminal lakes should be clearly evident.
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Secondly, in some lakes fitting into the terminal lake category, where
deflation processes have reached the water table resulting in the formation of
a salt crust, there may be confusion as to whether these lakes also fall into
the salt .lake category. These lakes are most prominent at. the extremities of
floodplains and hence, are subject to very infrequent cycles of inundation by
floodwaters e.g. Lake Perigundi. At times other than periods of flooding they
assume the characteristics of salt lakes, but may during flood events have
salinity levels which approach.levels generally considered to.be characteristic
of freshwater. These terminal lakes should also be considered salt lakesi.-

All 9 Envirénmental subunits are made up of smaller components e.g. dune:
crests and dune slopes as components of dunes.These smaller components are
considered to represent the basal category within a hierarchial classification
of Environmental Association 8.4.4. They are land units, which are considered
analagous to habitats. The analogy between land units and habitats is
verified in Chapter 5. of this report and where appropriate, the habitat category

supersedes the land unit categdory.
2.3.7 Land Unit(s) - A Definition -

The definition of land units as;..., " the individual components. of a land
system " (Dawson, .1974), should be intuitively obvious as this is implicit in
the definition of land system (Section 2.3.4). Two other definitions of land unit
have been used, which may be usefully considered in order to arrive at a more
terse definition of land unit.more consistent with the purposes of this study.

Howard. (1970, in Australian National Parks and wWildlife Service, 1980)
defines a land unit as:
" a part of the land surface having a similar genesis and having major
inherent features of consequence to land use - namely, topography, SOils,
vegetation and climate " .
This definition does not imply land use!

A more precise way of writing this definition, to .avoid pOSSlble ambiguity,

would be that a land unit is:

" a part.of the land surface with the same genesis characterised by inherent

features of topography, soils, vegetation and climate, which are of consequence

to land use ".
The useage of the word 'same' in place of the word 'similar' is intentional to
indicate that a land unit is the smallest recogniseable unit 'of the land surface,
apart from the individual elements of topography, soils and vegetation. Further

subdivision of a land unit .would. therefore be superfluous.

Hooper et al. (1973, in Australian National Parks and Wildlife Service,

1980) define a land unit as: .

" an area of land which exhibits uniform photo—pattern on aerial photographs.

It contains similar soils, vegetation and topographic elements throughout.

Minor variation in any of these is allowable as a unit may contain areas of

different land units too small to map. The limitations to land use and the

land use potential. of any land unit are usually but not necessarily similar

throughout ..
Like Howard's definition above, 'this definition is also not as precise as is
desirable. It contains too many aspects, which are open to diverse interpretation.
arnd,: some ‘'of these aspects-do not apply to the study area. It order to improve
this definition, to make it more precise and to ensure that it applies to the
study area, the following points should be considered.

Firstly, the section on uniform photo-pattern on aerial photographs should
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be excluded as the-lscale of aerial photographs available on 8.4.4 (average scale
is 1:88 000 - see Appendix N) is too small to allow resolution of all areas of
land which have the potential. to show uniform photo-pattern - only the larger
areas of unlform pattern are evident (particularly in the absence of significant
ground reconnaissance), while the smaller areas are often masked by the grain of
aerial photographs. In fact, at the scale of aerial photographs available on
8.4.4, land systems (groups of affiliated land units) are the only features con-
sistently evident (see Section.4.3.3), although in some parts these also become

obscure e.g. floodplains.

Secondly, soils, vegetation and topographic elements should be 'the same'’
not " &imilar ", ... " throughout ". This modification is considered necessary
for the same reason as in the modification of Howard's definition iee. to indic-
ate that a land unit is the smallest recogniseable unit of the land surface,
apart from the individual elements of soils, vegetation and topography.

Thirdly, " mlnor var1atlon ". should not be " allowable " and land units
should not contain " areas of different land units too small to map ". If land
units are to represent the basic unit of land surface pattern, expressed in terms
of soils, vegetation and topographic elements, then it would be hoped that the
scale of mapping is such that all minor variation is eliminated. In reality,
elimination of all minor variation may be quite difficult to achieve but this
should not prevent us from attempting to do sol

Fourthly, land use potential within a land unit should be considered 'the
same throughout', not as stated by Hooper et al., " usually but not necessarily
similar throughout ". In this way we continue to exclude minor variation and
hence, the land unit remains at its basic level.

Fifthly, if land use potential is 'the same throughout', then limitations
to land use potential will also be 'the same throughout'. This should be obvious,
so there is. no need to.state this explicitly. s

Taking thesge flve points into account. 1n modlfylng Hooper et alls deflnltion

of land unit, we get the following:-
a land unit is " an area of land containing the same soils, vegetatlon and

topographic elements throughout. Land use potential is the same throughout®".

If the elements in common between the  two modified definitions of land unit
(after Howard, 1970 and after Hooper et al., 1973 - both in Australian National
Parks and wWildlife Service, 1980) are comblned the two important points whlch,
in essence, serve to define a land unit are identified viz.

1. A land unit is an area of land surface with consistent (in genesis and
expression) soils, vegetation and topographic elements, and:

2. A land unit has some (unspecified) potential for utilisation.

The only element not in common to both modified definitions is that of climate.
(from Howard's definition). Climate is not an element of the land surface, rather,
it is an effect which has played and continues to play an important part in the
formative aspects of the elements (soils, vegetation and 2topography) of the land
surface. It is also an important determinant of land use potential and ultimately

land use.

- Combining ‘the aﬁake:tre-innts the following definition of land unit is

T ) . ) .
This factor of scale applies equally well if not more-so to LANDSAT imagery,
due to current levels of resolution available. :

2Topography and landform are correlative.

-
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attained viz. a land unit is an area of land surface with consistent: (in genesis
and exprésszbn) soils, vegetation and topographic elements and. some (unspecified)
potential for utilisation. If the qualifiers are excluded from this definition,
a land unit is simply an.area of land surface with consistent soils, vegetation
and topographlc elements and some potential for utlllsatlon The role of climate

- is implicit in this definition.

2.4 SALT LAKES AND SALINITY

2.4.1 General

" salt lakes are a feature of the north-west central and far west regiohs of
the Cooper. Creek Environmental.Association 8.4.4, and are generally confined to
the extremities of the Cooper Creek floodplain (and to a lesser extent the flood-
plain of the Strzelecki Creek), or they lie in the dunefields. Most of the lakes'
salts are probably dominated by sodium chloride, which is the predominant salt
in the majorlty of Australia's salt lakes (Johnson, 1980). No actual field test-

" . ing was carrled out in. this survey.

. Thevformatlon of the salt lakes is by wind deflation of alluvium until the
water table is reached. (King, 1960). They are thus able to recéive. groundwater
seepage from salt impregnated alluvium about the lake - in annual cycles of
filling with a consequent rise in water table, and then crystallisation that
leaves a crust, upon subsequent fall of the water table (Johnson, 1980). A
shallow groundwater horizon has been found to be present in the North-East of

- South Australia (Wopfner, 1961). Groundwater of the study area contains dissolv-
ed salts. at two levels i.e. less than 1 000 mg per litre and between 1 000 and
3.000 mg per litre (Fig. 5), of which sodium is a major component (Australian

Water Resources Council,.-1976).

In contrast to salt lakes, claypans are defation holiows, which have not
reached the groudwater table; no groudwater seepage is received, and, so no
salt forms. In some areas, adjacent.salt lakes and claypans are found.

The source of salts in the alluvium around lakes is considered to be
connate salts (sea water salts entrapped in sediments from the time that ‘the
sediments .were deposited in a marine environment) released during the erosion
of marine sediments deposited when the North-East, along with a large part of
Australia, was inundated by the sea in the Cretaceous (Johnson, 1980). Only
some sediments contain reworked connate salts, while others are derived from
non-marine strata. The reworked connate salts of the ancient marine rocks have °
been partly redistributed by wind or water motion to'be retained to varying
degrees by .a surficial cover.of alluvium. in the form of dunefields and flood-
plains, which formed under the influence of low topographic relief and an arid
climate. The salts that entered the closed system of the.dunefields have tended
to-remain and contribute to salt lake formation, while those in the floodplain
of the Cooper have been flushed in times of flood towards Lake Eyre, the focus
of the endorheic Lake Eyre. drainage basin (Johnson, 1980) .

Some areas of saline alluvium or groundwater are passed through by the
Cooper Creek, which results.in instances of saline waterholes in a string of
otherwise .dilute ones e.g. Callamirra Waterhole, east of the study area (see
Table 2C). The creek and freshwater lakes do contain some salts, of which sod-
ium and bicarbonate ions predominate with chloride comprising a small Part of
the anion load (Table 2B). These salts are generally at insufficient levels to
leave crusts and the minor ones that do form are usually dissipated through
wind action. For instance, Coongie Lake, fed by the same creek that feeds Lake
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Eyre, has reﬁained permanently fresh (Wopfner, 1970; Table 2B and refer to Table
- 2A for comparison). ) .

The saline waters of Nappamerrie,east of the study area in Queensland (Tab-
. le 2C) ,have been’obsefved to cause normally turbid, milky waters of the Cooper
to become clear in times of flood, when clay particles become floculated by the
. salt. content (Mr. M. Steel in Johnson, 1980). However, the overall contribution
of such saline waterholes to the salt load of the creek downstream in the study
area is con51dered to be negllglble (Johnson, 1980) -

Such saline areas in the.Cooper Creek Environmental Association are uncomm-
on . In Table 2B is shown results of analyses of water from several waterholes
and lakes. within the study area, which can be seen to have generally negligible
salt content when compared with the figures for Lake Eyre (Table 2A). Even the
saline area around Innamincka (Table 2C) is relatively fresh in comparison.

The chemical composition. of rainfall can give an indication of the chemical
. character of soils of the local environment, as surface dust is carried in winds
and subsequently washed down in rain. Where there is no dust and no salt, the o
rain is nearly as fresh .as distilled water (as in the Mt. Kociusko district -
Johnson, 1980). Of relevance is a recent study to determine the relatlonshlp
" between soil salt levels and .solute levels in rainfall along the Moomba to -

Sydney pipeline (Johnson and Rice, 1978 in Johnson, 1980). They found that salln-'h

ity levels varied markedly, and that soils were of similar composition to rain
water from the same region in terms of salt - content. Soil leachate fell into
two major groups - sodium bicarbonate and sodium chloride dominant - and two
smaller groups viz. calcium bicarbonate dominant and no dominance.

The following;observations are worthy of note:-

"~ caléium carbonate is probably the dominant constituent of soil dust

. all soils contain some sodium chloride

gypsum (hydrated calcium sulphate) .is the source of soil sulphate

The two rainfall analyses for Innamincka and Birdsville (Table 2D) indicate the
levels of particular ions about the study region and they suggest a predominance
of carbonate in soils. Around Innamincka, calcium is also prominent, while sod-
ium chloride attains prominence near Birdsville. More saline lakes are found in
the Birdsville area. Similarly, analysis of rainfall from the region of the
north-west duefields should also indicate a higher proportlon of sodium chloride,
due to-the presence of salt lakes. there.

2.4.2 Fauna of Salt Lakes -:General

While little is known about the fauna of salt lakes, the occurrence of
Foraminifera has been noted (Ludbrook, 1965), and the incidence of splders, with
vertical burrows topped by silk, several hundred metres in from the margln has
been observed (Mollemans, unpubl. data). Numerous dead insects have also been
. observed entrapped within and on the salt crust of lake floors. These have un-
doubtedly been blown onto lakes by wind and perished.

Salt lakes may also form barriers to faunal migration, in particular, to the
ground dwelling faunal components- This will obviously occur while they carry
‘ water, but may also be significant when the water has evaporated leaving only
salt crust. Salt lakes are a harsh environment.

During -the study of Environmental Association 8.4.4 salt lakes were not
surveyed, although plant collections were made in the vicinity of some examples
e.g. Lake Perigundi (Appendix R). They .are however, an important component of
the environment of Association 8.4.4 and as such warrant further attention.

vt
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2.5 CLIMATIC AND RELATED CONSIDERATIONS

The Cooper Creek Environmental Association 8.4.4 is an arid, desertic
region within one of .the largest inland drainage basins in the world, in which
large rivers, now reduced to intermittent creeks, once flowed (Price, 1955).
In this section the more significant climatic influences, the nature of flows
along Cooper and Strzelecki Creeks, and the phases of the moon are outlined.

2.5.1 Climatic Considerations

The climatic influences to be dealt with are rainfall, temperature and
evaporation, and winds. Some concluding remarks will also be made on the general
effects of climate on the biota of 8.4.4.

2.5.1.1 Rainfall.

Rainfall of arid areéguBf‘Australia has been said to be extremely erratic

"(Madigan, 1946), as well as seasonal and highly intermittent (Price, 1955). The

following data for the study area! support these conclusions,although it will be

apparent that unseasonal ra;nshere also significant at times.

Graphs. of rainfall data for the.period January 1979 to August 1983
(Appendix - C1-5; and refer also to Appendix C6, which shows the combined rain-
fall data for these five years) show well the variability of the rainfall in
the study area. In some months total .rainfall exceeded 120 mm (Appendix C1 -
January 1979), whéreas the rainfall for some years does not even total 60 mm
(Appendix C4 - 1982). The fact that rainfall records for Moomba and Innamincka
Homestead, which are separated by a distance of only 60 km, can vary by as much
as 50 mm in some months (Appendix C3 - January and July 1981) shows that rain-
fall across the study area can be extremely localised. -

Most rain falls on .only a few days each month, mostly in summer. . The
recent (January 1984) flooding of the north of the State was caused by heavy
rains over a few days, which were apparently very localised - Moomba recorded
33 mm on January 13 and 99 mm on January 14, while Birdsville received 25 mm
on January 12 and 22 mm on January 13 (Bureau of Meteorology). Association 8.4.4
is in the Eremaean zone of Burbidge (1960), in an area with a summer rainfall
influence.

Annual .totals, mean annual totals and mean monthly totals of rainfall

recorded at Birdsville, Cordillo Downs, Innamincka (which relate directly to

the. study area), Marree (for comparison) and Tambo, Queensland (on the upper
reaches: of the Barcoo River - a source of the Cooper) are tabled in Appendix

D. These data show that rainfall for Birdsville, Cordillo Downs and Innamincka

is much more erratic than that for Marree oY Tambo. Although Birdsville, Cordillo
Downs, Innamincka and Marree have essentially the same.mean annual totals, Mar-
ree's annual totals show much less deviation from the annual mean. The minimum

-annual rainfall for Tambo is 37.5 mm greater than the average of mean annual

totals for the other four stations.

Rainfall in Australia's arid regions has a reliability of less than 30 per
cent (Nix, 1981). The data in Appendlx D support the conclusions of Madlgan (19-
46) and Price (1955) concerning the erratic and intermittent nature of the rain- .
fall, and because of this the amount of rainfall received at specific localities’
within the study area cannot be. estimated. General remarks only can be made
about the likely level of rainfall received by the region as a whole over partic-
ular periods of time.
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12.5.1.2 Temperature and Evaporation

Mean monthly maximum and minimum temperatures for Moomba and Birdsville,
and monthly totals of evaporation for Moomba are shown in Appendix E (1-5).
Mean monthly temperatures are highest in February and lowest in July. Tempera-
tures for Moomba are often 1-2°C below those for Birdsville, about 250 km to
the NNE. Over the period January 1979 to August 1983, annual mean maxima for
Moomba and .Birdsville, respectlvely, were 29.69C and 30.3°9C, and minima 15.10C

and 15. 5°C.

Evaporation is generally at a minimum during June/July and at a maximum in
December. This means that evaporation is highest when the summer rains can be
expected and lowest when the Cooper Creek is generally flowing (see Section
2.5.2) . Because of the high evaporation rates experienced across the study area
as a whole, surface waters do not remain long, except in the deeper waterholes

and lakes.

2.5.1.3 Winds

Appendix. E(1l, 2) shows wind directions recorded at Moomba between 1977 and
1979. The most frequent wind direction is north-west (SANTOS, 1981). The winds
that are experienced from November to March are often hot and drying (Appendix
El-6), and their effects are discussed below.

2.5.1.4 Individual and Combined Effects of Climatic Conditians

The temperature, evaporation and rainfall data show that Association 8.4.4
is truly arid. As a consequence, the organisms of the study area are subject to
a high degree of. environmental stress (dessication caused by high temperatures
and lack of water) in the warmer months. Perennial plants have evolved various
adaptations enabling them to withstand such conditions (e.g. small leaves, in-
voluted leaves, leaves with a stellate tomentum, leaf shedding and succulence)
and refer to Symon (1982) for a description of the xeromorphic adaptations
exhibited. by Solanum oligacanthum. Animals, on the other hand, because of their
mobility, have evolved a range. of behavioural adaptations that enable them to
evade (to varying degrees) the extremes of summer e.g. by burrowing (Macrotis
lagotis), being crepuscular or nocturnal (most mammals and reptiles of the reg-
ion), or by .emigrating (on a:local and regional scale - Macropus rufus and many

species of birds).

Hot, drying winds, that are experienced between November and March, have
several .significant effects. Evaporation rates increase dramatically with in-
creasing wind. speed, leading to the rapid drying up of surface waters. They also
contribute to the dessication of the biota by increasing transpiration (and per-
spiration) rates. Another effect is that of sand blasting.Apart from.its-importanc:
geomorphologically as an eroding agent, this process can be particularly detrimen-
tal to seedling plants. Winds pick up surficial particles of sand and.carry them
at abnormally high velocities over the land surface, wrenching newly established
seedlings from the ground and severely abrading others. In a wider context, the
problems of soil drift and desertification in the Australian arid zone are well
known - overgrazing by stock and rabbits has led to the greater mobility of the
land surface since pastoral occupation. The general role that wind plays in the
dispersal of many plants: (by seed) is noted.

2.5.2 Flows along the Cooper and Strzelecki Creeks

2.5.2.1 Introduction

The main channel of the Cooper Creek carries water annually between April
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and July (Wopfner, 1970), and less frequently at other times in response to
aseasonal rainfall within any part of the catchment. Very occasionally the

Cooper: Creek system feeds considerable volumes of water from Queensland into

the east side of Lake Eyre North, while sometimes the Strzelecki Creek flows

into Lake Blanche, which if filled then feeds into Lake Callabonna (Price, 1955).
Although the Strzelecki Creek is a distributary of the Cooper, it rarely flows
due to discharge from the Cooper. Most flows are therresult of local runoff.alone.

Bonython (1955) cons1ders that the Cooper Creek is the chief suppller
(potentially at least) of water to.Lake Eyre, but Mason (1955) believes ‘that
the Warburton. is more significant. Mason based his conclusions on rainfall data
and the existence of the Warburton groove (a deep channel within the lake), with

.no equivalent structure emanating from the mouth of the Cooper. Both rivers must

flow very .significantly to fill Lake Eyre (Bonython, 1955), and this only occurs
as a result of abnormal incidence, distribution and amount of rainfall (Mason,
1955) as occurred in.1949-50 and 1973-74. The 1974 water level in Lake Eyre is
said to have resulted from the greatest flooding event in the past 500 years
(Dulhunty in Johnson, 1980). This level has been exceeded at least three times
in the past 3 000 years (Dulhunty in Litchfield, 1983).

The pattern of flows along creeks running into Lake: Eyre is dependent upon
rainfall, runoff eff1c1ency in catchments, actual river levels and flow data
(Masén, 1955). Mason (1955) analysed the pattern using ralnfall data (district
averages) alone with limited. success. :

For a more detailed determination, restricted to the Cooper and Strzelecki
Creeks, much of the necessary information is.readily available from government -
authorities - rainfall statistics from the Bureau of Meteorology, and the river
level and flow data from the Water Resources Branches of the South Australian.
Engineering and Water Supply Department (E&WS) and Queensland Water Resources
Commission . (WRC). There are various recording stations along the Cooper Creek
including Callamurra Waterhole (E&WS) east of Innamincka and Currareva, Qld
(WRC), near Windorah just below the junction of the Barcoo and Thompson Rivers
- data has been obtained from both these stations. Information pertaining to
catchment runoff efficiency is sketchy, although the State's water resources
authorities can supply estimates relating to particular flow events.

2.5.2.2 Reliability of Flow .Prediction using Rainfall Data Alone

The Strzelecki Creek.has been reliably reported to have flowed 15 times in
the last 101 years viz. 1882, 1906, 1936, 1949, 1950, 1951, 1955, 1956, 1963,
1971, 1973, 1974 (the largest), 1976, 1977 and 1979 (Mr. B. Nicholson, pers.
comm.) . That only three flows have been (reliably) reported prior to 1949,
indicates that the record is incomplete, although the Strzelecki Creek channel
was well silted for ca. 30 years after the turn of the century, making substant-
ial flow unlikely (Mr. G. B. Ragless, pers. comm.), at least during this period.
Rainfall. data from Innamincka, which has been recorded since 1883, shows that
three of the reported flows occurred in years when the rainfall was well below
average (1951, 1963 and 1977 - Appendix D), and probably a. fourth time in 1882
(based on the .record for Birdsville .in that year - Appendix D). This indicates
that the rainfall in these years fell (largely) in a single event. It is obvious
therefore, that the use of rainfall data alone ‘is insufficient to precict the
liklihood of flow unless individual rainfall events are included in the data.
Thus Mason's (1955) attempt.to use monthly district averages is not valid, nor
would be the use of monthly. totals .from individual stations.

It is pointed out that nearly all flows along the Strzelecki result from
local runoff; only in the years 1950 and 1974 of the 15 years mentioned above,
did overflow from the Cooper cause the Strzelecki to run, and in these two years
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local runoff provided the initial impetus again.
2.5.2.3 Runoff Efficiency.in Catchments

Although no firm data are available on runoff efficiency in catchments,
several pertinent comments can be made.

When the country dries up, as during each summer or in the longer term
due to drought, the land surface becomes parched, and a large part of any
initial’. shower will be taken up by the substrate prior to runoff occurring.

No obvious flows will occur when showers are only sufficient to wet the
catchment, and this is thought to be the usual case with. showers in thexregion.
Therefore, for the Cooper and Strzelecki Creeks’ to flow,requires a heavy, in-
tense shower or a succession of smaller events to provide flow impetus. Once
flow has been ihitiated, barriers such as loess deposits in channels and over
the floodplain generally, which develop during longer drought periods (e.g. the
silting of the_ Strzelecki Creek channel for ca. 30 years after the turn of the
century (Mr. Gi B Ragless, pers. comm.), as " mentioned previously), impede  flow
progress. These barriers must be swept away before significant flow can occur,
and this can only be ‘achieved by prolonged heavy rain.

One. such eVent occurred during 1949-50. The catchment of the Cooper recelv—
ed heavy, sustained rainfall in 12 of the 24 months. Local rainfall in the"North-
East in 1949 was important in clearing sandhills which had developed across its
course near Kopperamanna in the precedlng drought, thus openlng the way for
floodwaters to fill Lake Eyre in 1950 (Mason, 1955) .

With any break in wetting of the land surface (of frequent occurrence),
the runoff efficiency is low. The efficiency increases with successive showers
and increases. markedly when substantial flows clear any barriers that may have

' formed during a preceding dry period. Runoff efficiency in catchments then is
determined by regularlty and intensity of rainfall events in ‘the catchment
And substrate  nature, : is also of cons1derable importance.

2.5.2.4 Flow Data - A Summary of Four Years Flow Data from two Recording
Stations along the. Cooper Creek

If large quantities of water are to reach the study area, significant falls
of rain must be experienced in the catchment areas of the Barcoo and Thompson
Rivers. Appendix G(1-4) displays the flow data recorded at Callamurra Waterhole
(27042's / l40°52'E) and Currareva, Qld (25920's / 144944'E).

During average years_less than five per cent of the water recorded at
Currareva reaches Callamurra Waterhole and passes into the Cooper floodplain
west of Innamincka (e.g. 1980, 2.04% - Appendix G2; 1982, 4.9% - Appendix G4).
The remainder spreads out .in the "Channel Country" in the Malagarga - Durlam
Downs district. In periods of greater than average rainfall e.g. 1979, as ‘much
as 20 per cent.of the water received at Currareva may reach Callamurra Waterhole
and hence the Cooper floodplain (Appendix Gl). The amount of water received at
Callamurra fromCurrareva is probably significantly hlgher again in years of
exceptional flow as in 1974.

2.5.2.5 Flows along the Cooper Creek During 1983

" Although no graphable records are yet available for the period after
February 3 1983, initial flow charts for Callamurra Waterhole were observed.
In addition, an officer of the E&WS was at Callamurra making field observations
at the time of peak flow on July 10. This information is summarised in Table 3.
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Table 3 - Date, Level and Status of Flow at Callamurra Waterhole from

3 ii 83 to 10.wvii 83

Date Level (m) Status of Flow
3 iii 83 '1.340 (= gauge height) - start of recorded flow
2 iv 83 1.78 peak
4 iv 83 1.77 second peak
17 iv 83 1.523 low :
20 iv 83 . 2.13 peak
15 v 83 1.7 low
19 vi 83 2.1 - small peak
2 vii 83 2.045 peak (end of chart)
10 vii 83 3.04%* peak for year

* equivalent to 2 m over Innamincka causeway.

In relation to Table 3, the following information is relevant. Between the
peaks and lows, the rises and falls in .water level tend to be gradual. This
indicates the. presence of a spring in the region of the waterhole (E&WS, unpubl.
data) . The spring may emanate from a shallow groudwater horizon reported to be
present in the North-East of South Australia by Wopfner (1961). Some of the
water appears to be slightly saline (see Section 2.4.1). This horizon is

-apparently charged when the Cooper Creek flows, and. it gradually discharges as

the water level drops. During a reconnaissance flight on August 14 1983, 35

days after peak flow, water was observed to be still flowing strongly over the -

causeway at Innamincka. The floodwater front. had reached a point (27951'S / 1390
28'E) near Lake Perigundi on September 17 1983. It took 68 days to reach this

point from the time peak flow was recorded at Callamurra Waterhole (it is assum-
ed that the peak in July of 3.04 m was needed for the 1983 flow to reach Lake

. Perigundi i.e. that the previous smaller peaks would not have provided sufficient

impetus alone). This was after a two year drought, and so the channels may have
been partially blocked by loess deposits. During more exceptional flows, the
channels would be cleared more rapidly. There was a gap of 20 days between peaks
at Currareva and Callamurra, although the slope of the land is greater between
these two stations than in. the Cooper floodplain in 8.4.4 (Wopfner, 1970).

If the monthly peak gauge heights are plotted against volume using data
presented in Appendix G(1l-4), the resulting relationship (Fig. 6) can be used
to give an estimate of the volume of flow that passed into the study area in
July 1983 during the peak flow period. An estimated volume of 8400 Ml/day
passed through Callamurra Waterhole at this time, and it is thought that there
may have been sufficient impetus for this flow to have barely reached Lake "Hope

before stopplng.

2.5.2.6 @ Classes of Flow along the Cooper and Strzelecki Creeks

Flows caused by rainfall in the catchment of the Cooper Creek upstream
from the study area can be divided into four main classes, while local rains
can. also initiate flow. The four classes of flow are described below:-

Average Flows - generally occur annually between April and. July; water flows
to about as far as Cuttapirie Corner Waterhole on the main channel and Coongie
Lake on the North-West Branch; the location of last remnants of the northern
river red gum Eucalyptus camaldulensis var. obtusa indicates the outer limits
6f influence of this flow event.

Flows Moderately Above Averége (Level 1 Flood) -~ occur irregularly in response
to greater than average rainfall; water flows to Lake Goyder on the North-West
Branch and may reach Lake.Hope on the main channel; thought to occur once
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every three or four years on average.

-

. Flows Well Above Average (Level 2 Flood) - occur rarely in response to much
greater than average rainfall; water covers much of the Cooper Creek floodplain
and fills Lake Hope to capacity (maximum depth of 10 m); floodwaters may reach
Lake Eyre, once every 6-10 years on average. :

. Extreme Flows (Level 3 Flood) - extremely rare events as a result of heavy
rainfall over an extended period; floodwaters enter the Strzelecki Creek and
flow along the Cooper to Lake Eyre in substantial quantities; such events may
occur every 40 to 60 years on average.

As has. been stated previously, the amount and intensity of. rainfall events
in the catchment are not the only determinants.of the magnitude of flows along
the Cooper Creek. Time .of year. in which flow events occur is an important
consideration, as in summer high evaporation rates may significantly reduce the
area affected by floodwaters. Also, the main channel and parts of the floodplain
may be. blocked by wind blown sands (see Section 2.5.2.3). Only the more signifi-
cant flow classes would have .sufficient velocity to clear the channels and open
up the pathway to Lake. Eyre. Additional factors are the time between. flow events
and the number of drought years between such events. Level 2 and 3 floods are
generally the result of successive Ppeaks with short intervening periods derived

" from more .than one rainfall event. Channel floors and margins are saturated (and

cleared) by the initial pulse, enabling subsequent pulses to travel faster and
further before loss of impetus occurs.

Different classes of flow have been recognised in the past in Environmental
Association 8.4.4 e.g. White (1917b) wrote of the Cooper: " A little further
back, where the country is covered in big flood times, quite a forest of box
trees grow " (box tree = coolibah). As White (1917b) has recognised, the pattern
of vegetation found on the Cooper floodplain is critically influenced by the
intensity and frequency of .flood. events. In fact an ordered zonation of vegetat-
ion occurs with increasing distance from the major channels, that can be correl-
ated with the classes of flow. distinguished above. It is thought that definable
vegetation types can be correlated.with the specific frequency of inundation
experienced by various parts of the floodplain in the following manner - tall
woodland near major channels that are annually filled by Average Flows; woodland
and tall shrubland in less frequently inundated areas (Level 1 Flood); tall to
low shrubland (with or without emergent stunted coolibah) in. even less frequent-
ly inundated. areas (Level 2 Flood); forbland/herbland in least frequently inun-
dated areas (as influenced, although perhaps insignificantly, by Level 3 Floods).
The first three classes of vegetation viz. tall riparian woodland, woodland/tall
shrubland. .and..shrubland, are .probably dependent upon the frequency of inundat-
ion that. they receive for their existence on the floodplain. In contrast, the
ephemeral herbland/forbland may be more dependent on local rainfall events for
its periodic expression rather than the extremely infrequent occurrence of a
Level 3 Flood.

The description of the .pattern and causes of the vegetation zonation on
the Cooper floodplain is an over-simplification. For instance, topographical
variations on the floodplain will result in a complex distribution of vegetation
types with plant associations typical of one class of inundation occurring with-
in the zone of another. Similarly stock grazing may have significantly altered
the zonation of vegetation on the floodplain.

The Strzelecki Creek experiences two classes of flow - one as a result of
extreme flows (Level 3 Floods) along the Cooper, when water spills over into
the Strzelecki system near Innamincka, and the other as a result of local runoff.
In contrast with the Cooper, the latter is the usual class of flow. A similar
;enation of vegetation is observed on the Strzelecki floodplain, correlated with
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frequencies of inundation, as is described above for the Cooper floodplaln, ‘
although: the first class of.vegetation (tall riparian woodland) is not repres-‘
ented on the Strzelecki floodplain, because flows are not an annual event.

2.5.2.7 ‘,'Relative Status of the 1983 Flow along the Cooper Creek

-The relatlonshlp between peak flow and peak gauge height, as dep1cted in
Fig. 6, can be used to indicate the status of any flow event, relative to’ other
flow events, in terms of the main classes of flow described above. .In Flg. 6
the limits selected for separation of each. main class: of flow.are for the most:
part arbitrary, as they are based on a limited perlod of records. A more accurate
picture could be obtained by procuring longer term records and relating them to
records from other. recording stations. .Such information could be used to: specul-
ate on the 1ntens1ty of flood events as a result of heavy rainfall in- Queensland-
hence field surveys could be timed to coincide with the incidence of flood peaks
(or other levels) in the particular area of interest. '

Little confidence is attached. to the limit set between- Level 2 and Level 3
Floods in Flg. 6. It is known, however, that a peak of 5.36: ‘m, recorded on .
February 23 1979 (Appendix Gl), was insufficient for water to enter the Strzeleckl
Creek and in the context of this report, floods achieve Level 3: status only when '
flood waters enter the Strzelecki Creek from the Cooper. In fact the Strzeleckl
Creek did flow in 1979, but this was between January 18 and 26 (Mr. B. Nlcholson,
pers. comm.) a month before peak gauge height at Callamurra Waterhole, and so it
was almost certainly due to local runoff. The actual level required before water
enters the Strzeleckl Creek may be about 7.0 m,. although no published 1nformatlon
is available.

For the flow whlch peaked on July lO 1983 and whlch 1nfluenced the study

area during the field surveys, it can be gauged from the graph (Fig. 6), that
this was a flow of moderately above average status (i.e. a Level 1 Flood).

2.6 PHASES OF THE MOON AT THE TIME OF FIELD SURVEYS
The phases of the moon for the period August to December 1983 are shown in

Table 4.

Table 4 - Phases of the Moon* (August to December 1983).

Augqust September October November Detember
"New - 9 . 7 _ 6 5 a
First 16 14 14 13 12
Full 24 22 22 20 20

Last 31 30 29 27 27

* (Source - Department of Marine and Harbours) .

Notes:-

New moon rises with the sun at dawn.
First moon rises at midday, and so is seen for the first half of the night.
Full moon rises at dusk.
Last moon rises at midnight, and so is seen for the last half of the nlght
. Nocturnal animals thought to be most active soon after sunset, having been
" without food all day. They are more easily caught in pitfall traps if there
is no moon for the early part of the night.
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2.7 LAND EXPLORATION AND PASTORAL OCCUPATION

Charles Sturt named the Cooper Creek in 1844 after the Chief Justice of
South Australia (Mincham in Litchfield, 1983). On August 14 1845 Sturt, on an
exploration expedition in a NNW direction from Fort Grey Depot found and named
Strzelecki Creek in the vicinity of Mudlalee Waterhole and later that year trav-
ersed the. Cooper floodplain and central North-western dunefields on a journey
via Mickiepooloo Hill and Lake Etamunbanie to a point 23 km ESE of the present
location of Birdsville (Pearce, 1978). A.C. Gregory followed in 1858 when he
came along the Cooper Creek from Queensland and followed the Strzelecki Creek
down to Lake Blanche and further south in search of traces of Ludwig Leichhardt's
lost expedition (Pearce, 1978; Mlncham in. Litchfield, 1983) Goyder had named
Lake: Blanche in 1857. .

In 1859, a very dry year, Samuel Stuckey travelled north between Lakes-
Gregory and Blanche and dlscovered Lake Hope, one of the overflows of the lower
1978), which Samuel Whlte found completely inundated to a depth of 33 feet (10 m)
in an ornithological expedltlon to the vicinity of Lake Perigundi in 1863 (Parker,
1980b).. ’ =

1860-61 were the :years of the ill-fated Burke and Wills expedition to the
Gulf of Carpentaria (e.g. Pearce, 1978). The Victorian search party led by Alfred
W. Howitt reached the abandoned depot (65) near Nappamerrie (Qld) in September
1861; they buried Burke and Wills and rescued King (Pearce, 1978). Alfred Mckin-
lay led the South Australian search party later in 1861 and found the grave of

- Wills; Howitt returned for the remains of Burke and Wills in 1862 (Pearce, 1978).

In 1862. Lake Hope was established as a cattle run by Thomas Elder in part-
nership with Stuckey .and his brother in the Dieri tribal lands, which extended
well to .the north of the Cooper (Pearce, 1978; Mincham in Litchfield, 1983).
About 1 000 Dieri originally inhabited the lower Cnoper (Pearce, 1978) and
thousands of aborigines lived along the Cooper in the 1860's (White, 1917b.

In early 1860 a favourable season in the south led to pastoral expansion
(Mincham in. Litchfield, 1983) with sheep, angora goats, cattle and horses being
depastured in the central-northern parts of the State. However, in 1860-61 the
European farmers experienced their first dry season, and the ensuing drought
lasted six years (Pearce in Parker, 1980b). In 1864 the "Great Drought" set in,
devastatingthe .country beyond Goyder's Line. The great drought. broke in 1866,
at which.time a major push northwards began - camels were introduced "to facili-
tate transport to and from the outlying runs", and a police station was built at
Lake Hope due to conflict between aborigines and station hands (Mincham in Litch-
field, 1983). :

‘In.1868 the Lake Hope aborigines attacked Mundowdna Station (Mincham in
Litohfield, 1983) and in. retaliation all men, women and children were killed
near Lake Massacre (White, 1917b) - only the dogs were spared!

In 1871 Captaln Starllght brought stolen cattle down what is now the.
Strzelecki Track (S.A. Govt. Tourist Bureau, 1983), which was formally opened
by Conrlck of Nappamerrle later on (Mincham in Litchfield, 1983). The Strzelecki
Track has been drought prone since stocking began and was temporarily closed in
the 1883 's (Mincham in Litchfield, 1983).

In 1874-75 J.W. Lewis was in the North-East at a particularly dry time onh
a journey in which he followed the Cooper upstream from Lake Eyre to six miles
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into Queensland (Lewis, 1875). Lewis's ‘objectives were to map the country'in
and around Lake Eyre and to investigate the suitability of the land for pastoral

- . occupation (Sutton, 1927). The expedition's naturalist - the indefatiguable

Frank W. Andrews - discovered the Eyrean Grasswren Amytornis goyderi, and coll-
ected further specimens of the Night Parrot Geopsittacus occidentalis from along

the Cooper.

The initial 3 540 ka of Innamincka Station was taken up in 1864 (Pearce,
1978) and the separate selection of Coongie was also made at about this time,
although. there. is. some.confusion over the exact time (see Pearce, 1978 . and
Vickery in. Litchfield, 1983 for conflicting accounts). Coongie was the. scene of
large scale killings. of the aborigines in the 1880's (Pearce, 1978). In 1904 the
drought affected Coongie and. Innamincka runs were bought by Kidman  for £34 000
and Coongie, became an outstation of Innamlncka (Pearce, 1978). The edition of
Kullamurra, -Nappa.Coongee and. Merty Merty to the run gave it .an area of about
27 500 km? and it carried an average of about 12 000 head which at times 1ncreas-
ed to 25 000 (Vickery in Litchfield, 1983). The present Gidgealpa Stationiwas
once part of Innamincka (Mr. J. Vickery, pers. comm.).

Clifton Hills was taken up in June 1876 incorporating an area of 5 000 ka
which carried 7 740 cattle in 1882 (Pearce, 1978). It was subsequently expanded
for a time to 1nclude Kanowana. and Lake Hope in 1914 (see below).

Pandle ‘Pandie as a run.of 260 kmz was taken up in 1876 and expanded to the
east and west in the following year (Pearce, 1978). ‘

In 1877 an‘area of 1 840 kmz'known as Cadelgo Downs was taken. up and expand-.

ed in the following year. It was combined with Cordillo Downs by the Beltana
Pastoral Company in 1903. Cordillo Downs had bheen stocked with 600 cattle, and

10 000 sheep in 1878 .over an .area of 3 375 km2 (Pearce, 1978) . Haddon Downs was
also taken up in 1878 .and became part of Cordillo Downs in 1905 (Pearce, 1978).
In the 1880's.perhaps as many as 35 000:.sheep and 7 500 cattle were on Haddon
Downs, but their numbers were substantially reduced by the end of a 10 year
drought in 1906 (Pearce, 1978; Mincham in Litchfield, 1983). Coxdillo Downs (the
original property) had a 120 stand blade shearing shed and sheep numbers at one
time exceeded 80 000 but were down to (only) 20 000 in 1931 when it closed due’
to drought and the depression - it re-opened as a cattle station in 1940 (Pearce,
1978).

Kanowana was taken up in 1883 and both Kanowana and Lake Hope were merged
with Clifton Hills in 1914 by the Beltana Pastoral Company after the Lake Hope
homestead -had been abandoned. for some time due to drought - Clifton Hills once
covered 28 500 km2 but this was later reduced to about 21 000 km? (Pearce, 1978).

Kullamurra near Innamincka, .and Nappa Coongee, Murteree (=Merty Merty) and
Tinga Tingana along the Strzelecki Creek were taken up at about the same time
. - Birkett and Company had Tinga Tingana in 1883 (Litchfield, 1983; Vickery in
- Litchfield, 1983). They were all added to Innamincka for a time due to drought.
(Vickery in. Litchfield, 1983).

In 1884 the government announced it had abandoned plans for a rail link
between Farina and Innamincka via the Strzelecki Track (Litchfield, 1983).

The period of rapid.growth ran out in the 1890's, a time of prolonged
drought, widespread devastation wrought by rabbit plagues and overstocking, and
the marauding hordes of dingoes that had multiplied as a result of the rabbit
explosion - the previously held optimism -for the potential of the.land was never
to return (Mincham in Litchfield, 1983). Several of the stations in the far west




- but they have all been converted to cattle since.

L

of the study area were forced to close in 1901 due fo’the~string~of drought
years (Pearce, 1978; Mincham in Litchfield, 1983).

Between 1862 and the early 1880's most of the land now occupied as. pastoral
country was taken up, and has thus been stocked (almost continuously) for a per-
iod of a hundred years or more. Sheep were grazed extensively on many of the
stations in the North-East. up until the 1930's (Mr. G.B. Ragless, pers. comm.),

?

The current'pastoral leases are shown(in zelation to 8.4.4)in Appendix H.

2.3;.' PASTORALISM, ARIDITY AND DESERTIFICATION

- Madigan (1946) wrote of ‘the "Dead Heart" : " The history of the .country is
made up of a series of long droudhts broken by short periods of comparatively
heavy rain, which put the land in good heart for a year or two, from which

- ‘happy étgte?it slowly but inevitably falls away again until the next rain comes.".
' . Two such . instances of drought breaking rains occurred in 1949/50 and 1973/74
(Mincham4inxLitchfield, 1983).. ' :

In: 1916 the .renowned ornithologist Capt. S.A. White visited the study area
during one of the more favourable seasons in a long drought phase. He gives the-
imptression, in his writings, that he has lost faith in his fellow men because
of the disgusting treatment meted out to the country and its former occupants,
and he alludes (White, 1917b) to some apparent changes in the study area as foll-
ows: " The country has changed ... through stocking and rabbits and the numerous
blacks have disappeared for ever, wiped out and exterminated by the White Man.".
Of particular species or groups of plants, he writes:-" Nature has placed a
wonderfiil. sand binder in much of the sandhills in the canegrass (Zygochloa para-
doxa), and here again man has interfered and allowed stock to eat and trample
this rush, or grass, .down. ... . Consequently the sand is drifting for miles and
miles ", and,." Unfortunately stock and rabbits have reduced if not altogether
exterminated many of the native grasses ", also, "eremophilas are not as common
as in unstocked areas of the interior." Of the old man saltbush Atriplex nummu-
laria, he writes,that it: " must have been plentiful before the country was
stocked, but has been killed out through constant feeding anywhere near permanent
water." He. concludes by writing: " The season (1916) was one of the finest on
record, but no end of good seasons will wipe the destruction caused by stock and
rabbits. Many species of native shrubs have been eradicated over vast areas, thus
allowing the sand to drift; and in a normal season this is a howling desert. I
should have liked to have seen the country after such a splendid season as last
year (1916) only before the despoiling hand of white man took hold of it. There
is little doubt the flora and fauna were in a much better state. Unfortunately
the aspect of the .country has been much changed since it has been takern up and
stocked."

Since the occupation of the-pastoral lands of the study area and the wider
arid zone, there have developed two central, partly opposing schools of thought
on the causes of the deterioration of the arid lands. The pastoralist holds the
view that anything eaten by stock. is "feed" and that rabbits and other herbivores
(native and.feral) are competitors for this feed and water as well. According to
the pastoralist, the major reasons for the deterioration of arid lands are rabbits
in particular, and the regular occurrence of drought e.g. " By 1934,... the Strz-
elecki ‘Track had hecome SO'dry‘ahdgsandy'owihg to the ravages of rabbits and
drought " (Vickery in Litchfield, 1983) . The opposing view is that uncontrolled
stocking of arid lands has also palyed a major part in its deterioration. This
latter view was obviously held by White (1917b). a
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Perhaps the 1934 example given above is a poor choice as " Dust storms in-
tensified following the long 1930's drought. Even the Cobbler sandhills of the
Strzelecki Track were reasonably negotiable previously. Dust storms were a way
of life for 20 years " (Litchfield, 1983) and " By 1934 even camel teams were
unable to traverse the Strzelecki Route due to .the thirty years of intermittent
drought after the turn of the century " (Pearce, 1978), as obviously conditions
were particularly severe at this time. However, prior to pastoral occupation of
the region, some 500 species. of plant grew in the study area (Appendix R) and
many of these grew along the Strzelecki Creek; some of them apparently from
Queensland. (via Cooper Creek in times of extreme flow) e.g. " There is little
doubt that the seeds of this tree (Queensland bean Lysiphyllum gilvum) have been
carried down. by floodwaters in. Cooper Creek far up in Queensland .and then into

the Strzelecki " (White, 1917b). Even an orchid, the bluebeard caladenia Caladenia

deformis and the blue bush Maireana sedifolia once grew here (Tate, 1889), but
they have not been collected since.last century and may now be locally extinct
(see Appendix R).

Returning to the pastoralist's view, rabbits and drouéhtthave‘the effect
(if the land.is subject to a heavy stocking rate) of reducing the potential feed
for stock, so. that eventually all feed will be eaten and then even less palatable
species will be taken; finally the stock perish from lack of feed. Five herds of
cattle numbering as many as. 25 000 have perished "to a beast" on Innamincka alone
in the past (Vickery in Litchfield, 1983). More than 20 000 head perished on Inna-
mincka in the drought before 1916 {(White, 1917b). Doubtless, similar accounts
could be found for ’othervproperties, when all feed had been consumed and waters
evaporated. This is even the case in the 1980's as Vickery (in Litchfield, 1983)
writes: " At time of writing, it appears that the sixth herd is also due to
perish unless rains come." Apparently the thought of destocking in such times.
does not occur. .

Although it is believed by some that cattle only forage in the "better"
parts of the Cooper floodplain, such as the Coongie district, and never venture
to the extremities of the floodplain, and that the major damage in these areas
is due to rabbits, it appears that a number of times in the past during droughts
they have been forced by sheer weight of numbers to forage in outlying. areas
till they perished. White (1917b) reported that as a result of dry conditions,
dead cattle .were extremely .common ("more common than trees") along the Strzelecki
and Cooper Creeks and near. Lake Perlgundl. Marked changes has already occurred
to the vegetation by this stage (White, 1917b). The margins of Lake Perigundi
were said to .be well timbered by McKlnlay in. 1861 (Pearce, 1978), but this is
no longer the case.

It is apparent even today, that there is little consideration shown for the
future potential of the country as a feed source. For example, " When the river
frontage and Coongie Lakes are eaten out the cattle are put onto the bores south
and north of the river, on the outside country of the run " and then, " If the
rains do not come before the area is eaten out, we must watch the cattle grow
weak and perish " (Vickery in Litchfield, 1983). ‘

Is -there a "safe" carrying capacity where stock need not perish and the
vegetation does not have to be "eaten out" ? If there is, it has not been
considered important or practical in the past.

In fact, warnings have been given,but ignored. Ratcliffe (1936), ::in
a pamphlet on ' Soil Drift in the Arid Pastoral Areas of South Australia ‘',
wrote: " The basis of stocking of the saltbush country is considered and it is
pointed out that it is fundamentally unsuited to stocking at a constant level,
unless that level is determined on a "poor season" basis. Periodic overstocking

is otherwise inevitable." This pamphlet was published after a considerable
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period of grazing and drought, so the lessons were learnt through difficult

times. The comments of Ratcliffe (1936) apply equally well to other areas of

arid land.apart from the."saltbush country" mentioned by him, and since no major
changes in grazing regimes have been implemented to this day, these comments are
still pertinent. Perhaps some thought should be given to a form of long-term
rotational grazing to:stave off the effects of deterioration and allow for periods
of recovery and seedling establishwment- and development; just as agricultural
lands are periodically rested from.cropping to allow for maintenance of soil.
nutrient status. Rabbit eradication at such times would also be advantageous.

Madigan. (1946) stated.the following: " It is obvious that a rainfall of
five inches (127 mm). or under is practically useless. It is only the exceptional
rains that.bring any profit.to .the 1land, so that success must be the exception
and not the .rule, and that makes it a gambler's country. It is an exciting game,
but can be played with success only by players with the necessary experience,
and what is more important, with sufficient resources behind them to tide them
over  the lean years." Although the average rainfall of the study area is slightly
higher (ca. 170 mm), the statement equally applies, and it can be added in admir-
ation that the "players" need.to be tough as well as experienced, and to possess.»
sufficient personal resources .in addition to the more material ones.

" The problem lies in the nature of. the "game" of odds that the pastoralist::
plays. As a dry.spell of any duration progresses, the pastoralist simply waits
for the relieving rains, which in many cases do come before significant stock
losses are incurred (the fodder plants may well suffer in the process, however).
If the rains do not come that day, week or month, there is just as much chance
that they will come the next day (week or month, as did happen previously - at
least on most occa51ons) Stock prices are rock bottom, and so there is. no
incentive for the pastoralist to destock; why should he, when if he can see out
this dry spell, his stock.will fetch a very fine price once they are fattened
up on the. "green pick" that follows a good rain? It is his gamble,because he has
to bear the cost of the drought alone. However, he is gambling not only with his
(short term). potential income, but. also with the property of the-general public,
which he has leased in order. to earn his living. The same land has the potential
to feed countless generations and satisfy other needs of future societies over a
considerably longer period of .time. It is his responsibility, and that of the
relevant authorities, to see that the land which is in his care is adequately
treated.

A committment to the proper conservation of resources in the arid pastoral
lands has already been made by the community in the form of the Pastoral Board,
that desires of the pastoralist that he properly manages the land. However, the
effectiveness of this body in adequately preserving the status of pastoral lands
needs review. The stocking regimes today are certainly less intensive than at some
times .in the past.and therehas apparently been some recovery of the land (although
it is pertinent to remember. that extinct species can never be recovered no matter
how well their habitat may). Even with the paddock subdivision associated with
the Dept. of. Agriculture's Brucellosis and Tuberculosis Eradication Programme,
many properties are still run on an open-range basis. Innamincka Station will
apparently be able to hold more stock as a result of paddock development, but it
should provide for more control over stocking pressure (Mr. G. Drewin, pers.
comm.) .

At present,in times of prolonged drought, the prevailing view of the past-
oralist seems to be (see Vickery in Litchfield, 1983) to allow his herds to
perish and concomitantly the country to be severely degraded as well. This may
be because no "costs" are incurred, whereas destocking may actually cost him
money (mustering and trucking costs may be greater than market value during a
drought) - remembering that the rains may come next week thus avoiding the

o - et e
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enormous costs of restocklng. If this state of affairs is allowed to continue,
desertification may well become a greater problem than it is already.

The costs are seen as purely monetary. However, the long term costs may be
greater (1mmeasurably so) than the potential dollar profit from any one run.
There is a concern that many species of trees and shrubs in the study area and
the wider. arid zone are not being replaced by adequate recruitment .of seedling
stages. of the life cycle - one of the prime reasons for the suggestion made
previously (in this subsection) of the possibility of impleménting a form of
long-term rotational grazing in arid pastoral lands. Lack of adequate seedling

recruitment has .been recognised as the main reason (under the influence of graz-<:

ing) for the decreasing prominence of Eucalyptus spp. in agricultural areas
{Sullivan and Venning, 1982), and of Acacia spp. in the southern arid zone (e.q.
Lange and Purdie, 1976; Crisp, 1978). Loss of habitat for native fauna will be
one inevitable result of further decline in the prominence of character plant

species within the study area.

" suffice it to say that the minimum requirement for the adequate protection
of pastoral lands. is the institution of educational programmes and legislation
to ensure that effective destocklng does occur at certain times .e.g. that de-
'stocking becomes mandatory after a.certain period of drought has elapsed. Natur=-

”aily; the pastoralist's welfare is also of importance, and the costs incurred

"in meeting the demands of the community at large should be shared by the community

as a whole and not borne solely by the pastoralist. However, the conservation of
thHe land, its resources and heritage are of prime importance.
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3.: MATERIALS AND METHODS

3.1 SELECTION OF SURVEY SITES

Survey sites were initially selected on the basis of:-
. inspection of aerial photographs and.maps (geological and topoéraphical).
accessibility ‘(use of tracks and potentlally seismic lines).

literature search - trapping at sites trapped prev1ously may shed llght
on any changes that may have taken place through time at a.particular
site and by inference other sites.

an aerial reconnaissance flight on August'l4 1983 in an attempt to assess
the likely importance. of the flooding event and to provide a general
- overview of the study region.

The sites were selected to encompass all types of habitat identified in
the region at least once, -and ensuring that each (identified) Environmental -
Subassociation (Section 2.3.2) was surveyed. It was planned to spend approximate-
ly four days at each site. Survey sites were planned to be confined to a single
land zone, and.the biota of individual habitats (up to four) were sampled by
trapplng for mammals, bird censusing, trapping and active searchlng for herxpeto-
fauna, vegetation transecting and quadratting, and incidental. observations and
collections. All known habitat variation (at least the geomorphological compon-
ent) was identified from 1:250 000 geological maps prior to the field trips. This
habitat variation included dune crests, dune slopes, interdune areas, claypan
margins and. floors, and salt lake margins and floors in dunefields; floodout
margins and floors, channel edges, ephemeral channels, waterholes, swamp margins
and floors, and terminal lake margins and floors in floodplains; the gibber plain
proper and gibber plain clay lenses in gibber plains. Time constraints precluded
the detailed surveying of all other habitats that were identified in the field,
but not evident from the geological maps. However, general observations on the
nature of these habitats were made. All sites surveyed were marked and tagged.

32 sites were selected (depicted in Fig. 7) for surveying. Due to time
constraints and problems of inaccessibility, only 27 sites (and not all of these
were as originally designated) were in fact surveyed. It is hoped that the
remainder will be surveyed in the future along with other significantly dlfferent
areas that were identified during field trips, as they represent areas, about
which little is known, within the study region.

3.2 MAPPING PROCEDURES, SCALES USED AND DATA CCOLLECTION

It was intended. to use very recent LANDSAT thematic maps in addition to
aerial photography in field surveys. This LANDSAT information proved to be
unavailable at the time required, and so this aspect of the study was severely
curtailed, except for the provision of a 1:250 000 Colour Image (Bands 4, 5,7 -
104-079) of the region by the Qutback Management Branch, Dept. of Lands. This 3
proved useful in the planning stages and also enabled identification-of areas
of obvious grazing pressure - evident as d1st1nct cross-fence contrast in
some parts of the study area. '

Aerial photography, including stereo pair coverage of survey sites (average
scale 1:88 000 - Appendix N) and a complete set of 1:100 000 aerial photograph
mosalcs, dated between 1979 and 1981 were also made avallable by the Outback
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Management Branch. The alteration of site locations, due to 1nacce551b111ty and
time constraints, meant that workers at these altered sites had no aerial
photographs,but in the main survey c¢rews were supplied with the relevant photo-.
graphs. The date and scale of photographs were amenable to broad-scale land
system and vegetation mapping, where this was attempted.

Most of the results and analyses presented in this report relate directly
to published 1:250.000 map sheets, due to.unevailability of larger scale maps
and thematic LANDSAT images.. .

The absence. .of better aerial photograph coverage did not hamper field
operations, due to the development of a set of data gathering sheets for field
use by N.P.W.S. officers. and. consultants, covering site, vegetation and verte-
brate details,respectively (copies. of these sheets are presented in Appendix I).
Some deficiencies were found in the use of the data sheets, such as lack'of
space for specific. information relating to trapllnes(l e. trapline no., trap
type, no. of traps used and spacing, and trap nights) or area surveyed, (e g. 1
or 10 or 100 etc. ha), but they certainly helped maintain a consistency”ifi*data
format; these data being destined for computer manlpulatlon i

An attempt has been made to produce detailed. base maps for p0551ble future
mapplng of habitats of the study area at a scale of 1:100 000, although this’-
scale may . yet Pprove to be too broad for adequate habitat representation. A
single, smaller scaled (1:125 000) map has also been compiled along similar lines;
both the 1:100 000 maps and the 1:125 000 map are derived from enlargements of
other 1:250 000 map sheets. These maps have been lodged with the Survey and
Research Section, N.P.W.S. .

3.3 ASSESSMENT OF SURVEY SITES

Assessment of survey sites involved checking the representativeness of
selected survey sites in the field and then sampling them using the following
methodologies. A proposed methodology (Appendix J) was submitted to the Survey
and Research Section prior to the first field trip. The progress report (Appendix
K) details modifications of the methodology that were considered necessary at
the completion of the first field trlp.

3.3.1 Methodology used in the Assessment of Habitats
3.3.1.1 Methodology used by the Consultants

Methods used at the seven permanent sites surveyed by the consultants
consisted of vegetation sampling and description.

3.3.1.1.1 Ssampling of Vegetation

At each site selected to represent a major vegetation type, a permanent
quadrat was established by locating permanent markers at each of the four
corners. A photographic record was taken of the quadrats. Quadrat sizes were
based on species. vs area determination, and were generally in the order of
15 m X 15 m. In addition to the permanent quadrat, a second quadrat was sampled
in the vicinity along with a one kilometre transect. The incidence of all plant
species present in quadrats and within a five metre radius at intervals (general-
ly 50 m - depending on. the species richness of the association) along the
transect was recorded. Unknown species were collected for later identification.
Visual estimates of " projected foliage cover, cover of litter and amount of bare
ground were also made. At each site, observable features, such as soil ‘type,
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landform type and effects of grazing were also noted. ' g

3.3.1.1.2 Description of Vegetation

'Vegetation types were described in terms of strata present, height, progect-
ed foliage cover of each stratum, and constantly recurring species in each
stratum. Vegetation associations were classified accordlng to the dominant
stratum (= the stratum with most biomass). Within a given stratum, species were

.listed.in'order of decreasing prominence.

Within identified land zones, qualitative observations were made from
vehicular and pedestrian traverses. This was done to establish the relationship
between adjacent land systems and to assist in producing a vegetation map. An

. attempt was made to map vegetation using aerial photography with limited success
(poor contrast and scale).

.3.3.1.2 Methodologies used by Officers of the N.P.W.S.

Officers of the N.P.W.S. established two permanent sites and made incidental
observations and collections of plants at another 18 sites. At each of these
sites, the minimum accomplished was the assessment of the prominent plant commun-
ity within any. habitat in which a trap line was.established, and a collection of
the more common plants from it made. Notes on other incidental observations were
taken. The methodologies used at the 2 permanent sites differed from each other
and also from .that used by the consultants. The information gained is included
in the results. '

3.3.2 Methodologies used in the Assessment of Fauna

3.3.2.1 Mammals

The following procedures were ¢onducted to intensively survey the small mam- .

mal fauna at each site visited by the consultants. Trap lines consisted of 100
metres of drift fence with ten pitfall traps equally spaced along the fence, 18
box traps (Sherman or Elliot) placed one on either side of the fence between each
two pots, and 32 box. traps in a line out from the end of the drift fence at app-
. roximately 15 metre intervals. Traps were checked daily and pitfalls twice daily.
The trapping protocol was varied from that described above on occasion (e. g. due
to trap malfunction or lack of time to complete a line of pitfalls in one day) .
Each trap line was placed in. a:'different habitat type at each site. For example,
the fifth site (Site 6) was chosen to represent the North-western Dunefields. At
this site trap lines were layed on a dune crest in unconsolidated sand vegetated
with Zygochloa.paradoxa, on a dune crest depression on soft consolidated sand
vegetated with Triodia basedowii, in a interdune with hard consolidated sand
vegetated with Acacia ligulata mainly, and on a floodout area of cracking grey
clay vegetated sparsely with low forbs.

Considerable effort was made at each site to locate and capture species
using a net and spotlight from.the vehicle. At suitable locations, mistnets
were erected. to catch bats. -

Other incidental observations were made. Sightings of large mammals, traces
of > other species (e.g. faeces, tracks, burrows) and skeletal remains were coll-
ected. An owl pellet ‘deposit at Toolache Waterhole on the Strzelecki Creek was
excavated by and the animal remains identified by Mr. Graeme Medlin.

In addition to the seven sites surveyed by the consultants, a further 20
sites were surveyed by officers of N.P.W.S. The trapping effort, which included
pitfall lines, Elliot traps and mistnetting varied at each of these sites.
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3.3.2.2 Birds

Each permanent site surveyéd by the consultants was censused in the mornings
using a lstandardised "point-census technique", and the technique is briefly
outlined as follows:-

1. Observer moves to a point (chosen in a non-subjective manner) in the habitat
to be surveyed.

2. At this point, one minute is spent prior to the start of the five minute cens-
us period searching for all birds within 50 m of the observer, using visual
and audible cues.

3. During the five minute census period, the distance of birds within 50 m of

" the observer is estimated at each of time 0, 60, 120, 180, 240, and 300 s.
Other birds at greater distances are also noted at these times. An indication
is made whether the individual has been "scored" in a previous interval
between these times in the five minute period. The closest distance of birds
in flight is recorded.

4. A note is made for each observation as to whether it was by visual or audial -
means, and if by visual whether it was first noticed by visual or audial cues.

5. The observer moves quickly 150 m to the next point to initiate the next census
period, recording species noticed en route.

6. Numerical densities of species within particular habitats can be determined
with appropriate analysis.

In addition to the point censuses, time was spent driving/walking short
distances looking for different habitat -types. All birds noticed while travelling
and stopped were recorded in a log book. Cryptic species were specifically looked
for in appropriate habitat. Birds seen while travelling between sites were also
logged. '

At the permanent sites surveyed by the N.P.W.S., the bird census involved
general observations or observations over a set period of time. Data sheets for
the remaining 18sites surveyed by the N.P.W.S. also contain bird notes, and
some officers made notes of observations between sites.

3.3.2.3 Reptiles

The majority of collections of reptiles were made in the same pitfall traps
as used to survey mammals. Occasionally reptiles were also caught in aluminium
box traps set for mammals.

Active searching techniques were employed to collect reptiles during the
day and night. During the day, rocks, logs and rubbish were turned and reptiles
seen at large were pursued. Many burrows were also excavated. At night, spotlight-
ing was conducted from a vehicle and on foot.

3.3.2.4 Frogs

Calls were detected and where possible, the calling animal collected. This
was usually done at twilight or with a'.spotlight after dark. The pitfall traps
also proved useful for the capture of frogs at one site after heavy rainfall.
N.P.W.S. made a collection of one species that was not collected by the consul-

1 Standardised "point-census technique" recommended by Dr. H.F. Recher of the
Australian Museum (Dr. D.C. Paton, pers. comm.) .
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tants.

3.3.2.5 Fish

At representative waterholes and swamps along the Cooper, samples of
aquatic fauna were collected using a dip net of 300 Mm plankton mesh. At several
waterholes an eight metre seine net with 1.5 mm mesh size was also used and at
one site a 50 m gill net with mesh size 45 mm was set to catch fish.

3.3.2.6 Aquatic Invertebrates

Samples of aquatic invérteb:ates were taken at representative waterholes
and swamps along the Cooper Creek and in a puddle at the side of the Strzelecki
Track. They were collected using-a dip net of 300 Mm plankton mesh and with a,

seine net eight metres long and having a mesh size of 1.5 mm. The sampling sites

included the first. 20 mm of the leading edge of the floodwaters which contained
a high density of copepods. . "

A light trap was provided by Mrs. Alice Wells of the University of Adelaide
to collect adult Trichoptera. Collections were made at two sites.

el

3.4 DURATION. OF FIELD TRIPS

The first field trip undertaken by the consultants was between September
14 and October 2,  while the second field trip was between October 26 and
November 10. In addition, plant collections were made by one of the consultants
in the study area between October 17 and 19.

N.P.W.S. officers undertook their first trip between September 18 and 24.
Four officers remained for an additional four days.
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4. RESULTS

'I

4.1 INTRODUCTION ' |

So far, habitat has been defined solely on landform criteria as used by
Laut et al. (1977; see Sections 1.4 and 3.1). In reality, a proper evaluation ;
of habitat requires consideration of both physical (especially landform and |
soils) features and biotic characteristics (in particular the dominant vegetati
types). Variation within habitats has been ignored, as, in the context of this |
report, where habitats are the basal category (analogous to land units = see i
Section 2.3) in a hierarchial classification of 8.4.4, such intra-habitat varia-
tion is minimised, while inter-habitat variation is maximised. Interfaces between |

habitats have also been ignored. l

oni

t

In this section, it will become apparent that habitat as perceived by a
botanist may be somewhat different to habitat as perceived by a zoologist. This |
difference reflects the different needs of various groups of organisms,, K and it
confounds the attempt to have a uniform assessment of habitats within any region.;
This problem is. looked at in Chapter 5. |

i
4.2 DATA COLLECTION ‘

4.2.1 Site Localitions-

Information relating to principal survey site locations is presented in
Appendix N (see also Fig. 7). More detailed information relating to habitats
(up to four) sampled at each site is provided in data sheets and the“1:250 000
geological maps held by the N.P.W.S. A gazetteer of all locations mentioned in |
the text is: provided as Appendix V.

4.2.2 Data Collected

Well over 300 data sheets were completed during the survey at the 27 sites
and in intervening regions. There is a further body of information relating to ‘
the study area in the form of trip logs, bird censusing sheets and other’incid-
ental notes. The data have yet to be subjected to computer analysis, and so |
comments made in this report are based on a qualitative assessment of the
information. |

4.3 INFORMATION RELATING TO THE ASSESSMENT OF HABITATS

4.3.1 Plant species

A total of 1086 plant specimens (Appendix L) representing 49 families, 145
genera and 279 species (including 10 distinct subspecies and 17 distinct variet- |
ies - Appendix M) were collected. The habitat preferences of plant species (sub-
species and varieties) is indicated in Appendix M, as is the status of each in l

the study area. 465 of the specimens were collected by the subconsultant botanisﬁ,

mainly in the vicinity of the seven permanent sites surveyed by the consultants
and along the North-west Branch of the Cooper. The remaining specimens were coll-
ected at the other 20 sites (two permanent) surveyed by the N.P.W.S., and so it
can be seen that coverage of the study area was not even. ‘




4.3.2 Environmental Subassociations

As a result of field surveys, one of the initial five Environmental Subass-
ociations (Northern and North-eastern Gibber and Floodplain, 8.4.4.5 - see
Section 2.3.2; Fig. 3) has been divided into three separate Environmental Sub-
associations (Fig. 8). This was due to recognition of its internal variation.
These three Environmental Subassociations viz.8.4.4.5, 8.4.4.6 and 8.4.4.7 are
much more homogeneous.

Seven Environmental Subassociations are thus recognised in the Cooper Creek
Environmental Subassociation 8.4.4, as shown in Fig. 8. These Environmental
Subassociations are:- :

. Cooper Creek Floodplain Environmental Subassociation 8.4.4.1.
. Strzelecki. Creek Floodplain Environmental Subassociation 8.4.4.2
. South-western Dunefields Environmental Subassociation’ 8.4.4.3
. North-western Dunefields Environmental Subassociation 8.4.4.4
.  Northern Gibber and Floodplain Environmental Subassociation 8.4.4.5

. North-eastern Dunefield and Floodplain Environmental Subassociation 8.4.4.6
. Uncoordinated Drainage Dunefield-Environmental Subassociation 8.4.4.7

Environmental Subassociations 8.4.4.5 and 8.4.4.6 are named according to theéir
major distinguishing features, while 8.4.4.7 is so-named because the drainage
pattern is an uncoordinated combination of centripetal (to claypans or sandy
interdunes) and dendritic drainage patterns. Detailed physiographic descriptions
of all Environmental Subassociations recognised are given below.

4.3.2.1 Cooper Creek'Fidbdplaih.EQVir@nmentél Sﬁbassociation, 8.4.4.1

8.4.4.1 occupies the central part of the Cooper Creek Environmental Assoc-
iation 8.4.4. Landforms are dunes, interdunes, pans and floodplains, and. small
areas of sand plain. Geology is predominantly represented by aeolian and fluvial
deposits. Soils are cracking clays, sands and earths. Vegetation consists of
shrublands, grasslands and fringing woodlands, with forblands/herblands conspic-
ous in better seasons. Climate is characteristic of Province 8 (Section 2.1.1),
although micro-climatic variation is likely in regularly inundated areas or
those which hold water over several seasons. 8.4.4.1 is subject to flooding of
various intensity (see Section 2.5.2.6).

4.3.2.2 Strzelecki Creek Floodplain Environmental Subassociation, 8.4.4.2

8.4.4.2 occupies the south-eastern part of the Cooper Creek .Environmental
Association 8.4.4. Landforms, geology, soils and vegetation are similar to
8.4.4.1, although tall riparian woodland is absent from the Strzelecki Creek
(Section 2.5.2.6). Climate is characteristic of Province 8 (Section 2.1.1),
although micro-climatic variation is likely in the event of floodwaters of the
Cooper Creek entering the Strzelecki Creek. This occurs rarely (see Section
2.5.2.6).

4.3.2.3 South-western Dunefields Environmental Subassociation, 8.4.4.3:

8.4.4.3 occupies the south-western part of the Cooper Creek Environmental
Association 8.4.4. Landforms are dunes, interdunes and pans. Geology consists
predominantly of aeolian deposits. Soils are sands, earths and cracking clays.
Vegetation consists of hummock grasslands, shrublands and forblands/herblands.
Climate is characteristic of Province 8 (Section 2.1.1).
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4.3.2.4 North-western Dunefields Environmental Subassociation, 8.4.4.4

8.4.4.4 occupies the north-western and northern parts of the Cooper Creek i
Environmental Association 8.4.4. Landforms, geology, soils and vegetation are
similar to 8.4.4.3, but salt pans are more prominent in this Subassociation and
hence,salt lake soils and associated vegetation. Climate is characteristic of |

Province 8 (Section 2.1.1). I
4.3.2.5 Northern Gibber and Floodplain Environmental Subassociation,8.4.4.5

8.4.4.5 occupies the extreme northern fringe of the Cooper Creek Environ-
mental Association 8.4.4, between the extensive dunefields within 8.4.4 and
silcretes. of the 'Cordillo Surface' to the north. Landforms are dunes, 1nterdunes,
pans, floodplalns, glbber plains and associated topographic features (e.g. glbber
plain gutters). Geology consists predominantly of aeolian and fluvial deposits
and weathered duricrust (or silcrete) of the 'Cordillo Surface' - gibber.
Soils are sands, earths, red duplex soils and cracking clays. Vegetation con51st§
of shrublands, hummockiiahd tussock grasslands, and fringing woodland, with forb-
lands/herblands prominent .in better seasons. The diveristy of plant species is ’
highest here, associated with’ glbber plains; aided by the high nutrient status

of the gibber plain red: duplex soils (Cleland et al., 1925)-- plant growth is v

- most conspicuous in broken parts of the gibber surface, where the underlying !._‘

soil is exposed in the absence of a close surface cover of gibber fragments.
Climate is characteristic of Province 8 (Section 2.1.1).

4.3.2.6 North-eastern Dunefiéld and Floodplain Environmental Subassociation,
' 8.4.4.6 - i
8.4.4.6 occupies the central-north-eastern part of the Cooper Creek Environ-
mental Association 8.4.4. Landforms are sand plains, low dunes and interdunes,
floodplains, and small occurrences of gibber plain. Geology consists predominant-
ly of aeolian and fluvial deposits, with small areas of gibber. sand, ‘cracking '
-élay,. earth and red duplex soils. predomlnate Vegetation consists of hummock
(and minor tussock) grasslands, shrublands and forblands/herblands (in better
seasons). Climate is characteristic of Province 8 (Section 2.1.1).

4.3.2.7 Uncoordinated Drainage Dunefield Environmental Subassociation, 8.4.4.?

8.4.4.7 occupies the north-eastern part of the Cooper Creek Environmental
Association 8.4.4. Landforms are circular or ovoid dunes, interdunes and pans, |
and drainage lines with small areas of associated floodplain..Geology consists ‘
predominantly of aeolian and fluvial deposits. Soils are sands, earths and
cracking clays. Vegetation consists of hummock (and minor tussock) grasslands, ’
shrublands and forblands/herblands (in better seasons). Climate is characterlstlé
of Province 8 (Section 2.1.1).

4.3.3 Land Zones

Survey site locations (Fig. 7; Appendix N) included examples of the three !
land zones v1z. duneflelds, floodplains and gibber plains. Each land zone was
sampled at one or more site(s). Within the land zones, the following land sys-
tems were recognised. : '

4.3.4 Land Systems } . |

During the survey of the Cooper Creek Environmental Association 8.4.4,
vegetation - land system mapping was attempted using available aerial photogaphy,

and data was collected to enable delineation of all land systems present. N !
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4.3.4.1 Attempts at Vegetation - Land System Mapping using Available [
Aerial Photography ‘

Vegetation - land system mapping was attempted in the vicinity of the -
‘seven permanent sites surveyed by the consultants viz. Sites 1, 4, 6, 14, 23,
25 and 28 (Fig.s 9-15; see also Fig. 7 for site locations in the study area).
The black and white aerial photograph-scale (average 1:88 000 - Appendix N) and
age (some were taken in 1979), didn't allow for a very satisfactory discrimination
of finer elements within the broad dunefield (dune crests were clearly visible),
floodplain or gibber plain land zones e.g. Zygochloa paradoxa areas, Atriplex
nummularia areas, Chenopodium spp. areas and certain grassland/herbfield areas.
Vegetation of a more extensive nature, such as lignum Muehlenbeckia cunninghamii
in Embarka Swamp (Fig. 13) and some channel-edge woodland (Fig.s 12 and 15) how-
ever, was clearly visible on photographs. In attempting to map areas, where the
finer elements were not visible due to aerial photograph limitations, general
descriptive terms such as floodplains, dunes and lignum swamp have been used. The
vegetation of finer elements (habitats) in these broader areas is: described in
detail in. Section 4.3.7. ‘ ' ) :

It can be seen from the preceding paragraph that the scale of aerial photo-i
graphy available on 8.4.4 is amenable to attempts at vegetation - land 'system !
mapping (Fig.s 9-15) only in-so-far as such maps show the relationship between :
adjacent (broad) land system types and some of the vegetation components. Part-
icularly, when such mapping is attempted with limited ground reconnaissance,
which can only be the case with with current budgetary limitations (a trend that
is likely to continue). To enable more detailed land system mapping, larger scale
aerial photography i.e. probably 1:50 000 scale and/or detailed ground re<:'onnais-|
sance is required. For adequate habitat representation, larger scale aerial photo-
graphy agaln will likely be required. - : ’

4.3.4.2 Land Systems Identified from Field Data

Land systems of the study area can be identified initially according to
their presence in the land zones viz. dunefields (D), floodplains (F) and gibber
plains (GP). Their characteristics can then be described in such a way as to |
conform to the definition of 1land system as: " an area or group of areas
throughout which there is a recurring pattern of topography, soils and vegeta-.
tion " (see Section 2.3.4). This is accomplished in the following subsections. |

4.3.4.2.1. Land Systems of the Dunefields

Dunefields are the dominant land zone of Environmental Association 8.4.4.
Four distinctive types of dunefield are recognised viz. parallel dunefields (Dp
- trending approx1mately north-south) , uncoordinated dralnage dunefields (Du),
undulating dunefields (or lunettes - see Dulhunty, 1983) (Dlun) and sand plains
with very low dunes (Ds). The land systems within these dunefield types are ’
detailed below.

" Land System Dpl |

Parallel, red sand dunes with Triodia basedowii hummock grassland dominant on
dune slopes and in interdunes. Zygochloa paradoxa hummock grassland is dominant on
dune crests and upper slopes. Occurs as large expanses such as in the North-. |
western Dunefields Environmental Subassociation 8.4.4.4 (e.g. Site 6 and 10; see
also Fig. 11).

Land System Dp2

Parallel, red sand dunes with Acacia spp. tall open shrubland over ephemeral
forbland dominant on dune slopes and in interdunes. Zygochloa paradoxa hummock l
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grassland is dominant on dune crests and upper slopes. Occurs as relatively [
large expanses as in parts of the Cooper Creek Floodplain Environmental Subass- |
ociation 8.4.4.1 (e.g. west of Site 14; see also Fig. 12). :

Land System Dp3

parallel, orange sand dunes with Acacia spp. - Cassia spp. - Eremophila spp.
mixed shrubland dominant on dune slopes and in interdunes. Zygochloa paradoxa
hummock grassland is dominant on dune crests and upper slopes. Occurs as
expanses (possibly large)in that part of the study area around Mudcarnie Water-
hole (i.e. east (and probably west) of Site 4; see also Fig. 10). . |

Land System Dp4

pParallel, deep red sand dunes with Acacia ligulata low open woodland domlnant
on dune slopes and in interdunes. Zygochloa paradoxa hummock grassland is

dominant on dune crests. Occurs as isolated expanses within the Cooper Creek
Floodplain Environmental Subassocaition 8.4.4.1 (e.g. near Site 23; see also

Fig. 12).

Land System Dp5

Parallel, deep red sand dunes with Acacia spp. low open shrubland dominant on |
dune slopes and in interdunes. 2Zygochloa paradoxa hummock grassland is dominant |
on dune crests. Occurs as isolated and larger expanses in the south-west part i
of the study area (e.g. near Site 25; see also Fig. 14).

Land System Dp6

Parallel, deep red sand dunes with Atalaya hemiglauca - Acacia spp. low, very 1
open woodland dominant on dune slopes and in interdunes. Zygochloa paradoxa i
hummock grassland is dominant on dune crests. In parts, these dunes may have ,
several parasitic dunes of the uncoordinated type or elements of uncoordinated
type dunes on top - this is to bhe confirmed in a future survey. Occurs as
isolated expanses adjacent to gibber plains in the Northern Gibber and Floodplaln
Environmental Subassociation 8.4.4.5 (e.g. near Site 1l; see also Fig. 9).

1

Land System Dp7

Parallel, deep red sand dunes with Acacia ligulata - Salsola kali ephemeral low
open shrubland dominant throughout - characterised by a lower diversity of species
than .other deep red dunes. Occurs as isolated expanses within the Cooper Creek
Floodplain Environmental Subassociation 8.4.4.1 (e.g.near Site 14; see also Fig.
12). J

Land System Dp8

lPaler coloured dunes of more recent deposition with Acacia ligulata low open

shrubland dominant on dune slopes and in interdunes. Cynanchum floribundum low, -
very open shrubland is dominant on dune crests. Occurs as isolated expanses in j
the south-west part of the study area (e.g. the eastern South-western Dunefields .

Environmental Subassociation 8.4.4.3; see also Fig. 15) - more open and mobile i
dunes; few perennial species to bind the soil.

Land System Dp9 }

lPaler coloured dunes of more recent deposition with Acacia ligulata low open
shrubland dominant on dune slopes and in interdunes. Ephemeral composites and ‘
Salsola kali dominate on dune crests. Occurs as isolated expanses in the '
Strzelecki Creek Floodplain Environmental Subassociation 8.4.4.2 (e.g. due west
of Toolache Waterhole, where the dunes are a very pale (whitish) colour; see
also Fig. 15).

Land System DplO

lPaler coloured dunes of more recent deposition with ephemeral forbland dominant

1 .. .
Paler colour indicates proximity to sand sources.
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on dune slopes and in interdunes. Sparse Zygochloa paradoxa occupies dune crests.
Occurs as isolated expanses within the Cooper Creek Floodplain Environmental !

Subassociation 8.4.4.1 (e.g. Site 16).

Land System Dpll

lPaler coloured dunes of more recent dep051tlon with ephemeral forbland/herbland !
dominant throughout. Contalns scattered Acacia ligulata and Cynanchum florlbundum]
|

Occurs as 1solated occurrences within the Cooper Creek Floodplain Environmental
Subassociation 8.4.4.1 (e.g. dunes bordering Coongie Lake) .

Land System Dpl2

by Salsola kali on dune slopes and in interdunes only. Occurs as isolated occur=
rences in the south-west part of the study area (e g. near Site 25; see also Fig..

14).

lPaler coloured dunes of more recent deposition with ephemeral forbland dominated{
|

Land System Dunc

Deep orange dune ridges around circular or ovoid interdunes, which are in parts -
modified by typical drainage lines of the dendritic type. Zygochloa paradoxa
hummock grassland is dominant on dune crests and upper slopes, while Acacia spp.
- Cassia spp. - Eremophila spp. mixed shrubland is dominant on lower dune slopes.
Plant communities in interdunes are of five different types, which identify the
different interdune habitats in this land system (see Section 4.3.7). Uncoordin-
ated drainage dunefields are a localised apparently unique dunefield type mostly
restricted to the area shown in Fig. 8 (e.g. near Site 4 and at Sites 7 and. 73; |
see also Fig. 10), and adjac¢ent dlstrlcts over the border in Queensland (refer (

to Dawson and Boyland, 1974).

Land System Dlun

Areas of numerous . small undulating dunes or sand fields of red clayey sands
with gentle slopes mostly abutting the northern and north-eastern margins of

some floodouts and swamps (e.g. near Sitas 23 and 28; see also Fig.s 13 and 15).
Acacia spp. - Cassia spp. mixed shrubland is dominant throughout. These undulat-
ing dunes, sand fields or lunettes (Dulhunty, 1983) are generally located between
floodplains and adjacent parallel dunefields, and so the presence of both flood-
plains and parallel dunefields may be a prerequisite for their formation i.e.
assuming they are of recent origin, as, they are present on the northern and
north-eastern margins of floodplains, whereas the most frequent direction of
wind today is north-west (see Section 2.5.1.3); slope of the floodplain surface
is also of significance (Dulhunty, 1983).

Land System Dsl

Sand plains of very low dunes with Cassia spp. - Acacia spp. mixed open shrub- .
land over Triodia basedowii hummock grassland dominant. Occurs as large expanses
|

in the north-east part of the study area (i.e. Environmental Subassociation
8.4.4.6; see Section.4.3.2.6). -

Land System Ds2

Sand plains of pale to yellow sandy loam over clay with Acacia spp. - Hakea

spp. mixed shrubland dominant. Occurs as isolated expanses in the study area
(e.g. in the Cooper Creek Floodplain Environmental Subassociation 8.4.4.1 around ,
Site 24). : )

1 c s L
Paler colour indicates proximity to sand sources.



e
. o
B

Y



45 E _ . :

Land System Ds3 |
Sand plains of pale grey sands with Acacia victoriae low open woodland dominant. i
; 1

[

Occurs as isolated expanses in the study area (e.g. 14 km NW of Scrubby Camp
Waterhole, where is was slightly undulating in nature and described in field

notes as a dune slope/plain). , . “ ' |

Land System Ds4

Sand plains of yellow grey hard éilty clayslwith low (¢ 30 cm) open ephemeral
forbland dominant. Occurs as isolated expanses in the study area (e.g. west
of Site 28; see also Fig. 15).

4.3.4.2.2 Land Systems of the Floodplains

Floodplains are. the subdominant land zone of 8.4.4. Three major floodplain
environments are recognised ZEEL the Cooper Creek floodplain (Ep), the Strzelecki
Creek floodplain (Fs) and other floodplains in 8.4.4 (Fo) . The land systems with-
in these floodplégggenvironments are detailed below.

Land System Fcl

|
Floodplain areasmgﬁ,the,léboper Creek with Eubalypfus microtheca + Lysiphyllum |
gilvum + Eucalyptus ‘camaldulensis var. obtusa tall to low fringing woodland = ‘
dominant on pale grey silty clay or cracking clay soils. Occurs in areas subject '
to most frequent inundation (e.g. Chillimookoo and Toonman Waterholes near Site . i
|

14, Embarka Waterhole near Site 23 and Sites 13 and 15; see also Fig. 12}.
Land System Fc2 '

Floodplain areas of the Cooper Creek with Eucalyptus microtheca - Acacia steno-
phylla low fringing woodland dominant on grey silty clay soils. Occurs in areas |
subject to most frequent inundation (e.g. near Site 14; see also Fig. 12). :

l

Land System Fc3

Floodplain areas of the Cooper Creek with Eucalyptus microtheca - Acacia salicina'
- A. stenophylla ~Eremophila bignoniiflora low open fringing woodland dominant on |
siify clay soils. Occurs in areas subject to frequent inundation (e.g. near Sitesi
18 and 25; see also Fig. 1l4). Vegetation of a much reduced areal extent and spec-
ies composition than most frequently inundated areas. |

!

Land System Fc4 : i

Floodplain areas of the Cooper Creek with Eucalyptus microtheca - Acacia steno- |
phylla low, very open fringing woodland dominant on silty clay soils. Occurs in '
areas subject to less frequent inundation (e.g. near Site 25; see also Fig. 14):

lIn defining the land systems of the Cooper Creek floodplain, reference is made

to levels of inundation as discussed in Section 2.5.2.6. Those areas affected by !
average flows and level 1, 2 and 3 floods of the Cooper and local runoff are i
considered most frequently inundated. Areas affected by level 1, 2 and 3 floods '
of the Cooper and local runoff are considered frequently inundated. Less frequ- |
ently inundated areas are affected by level 2 and 3 floods of the Cooper and ‘
local runoff. And, least frequently inundated areas are affected by level 3 floods
of the Cooper and local runoff; local runoff is generally of greater significancq
due to the rarity of occurrence of level 3 flood events (see Section 2.5.2.6). It
is noted however, that correlation of vegetation types with levels of inundation !
can only be approximate. This is due to the tenuous nature of the subdivision ofi
flows along the Cooper into the four main classes, which is based on limited data
(Section 2.5.2.5). Still, water is the major determinant of vegetation distribu-’

tion (Section 1.4) and type in the study area. |
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Land System Fc5 _
Floodplain areas of the Cooper Creek with Eucalyptus microtheca low open woodland
dominant on pale sandy clay soils. Occurs in areas subject to less frequent inun-
dation (e.g. on the northern and north-western margins of Embarka Swamp; see also

Fig. 13).

Land System Fc6

Floodplain areas of the Cooper Creek with Eucalyptus microtheca low, very open
woodland over Halosarcia indica ssp. leiostachya low, very open shrubland domi-
nant on hard grey non-cracking clay soils of saline depressions. Occurs in areas
subject to less frequent inundation (e.g. near Site 6; see also Fig. 1l).

Land System Fc7
Floodplain areas of the Cooper Creek with Muehlenbeckia:cunninghamii tall to low

(2-3 m) shrubland dominant on grey cracking clay soils. Occurs in areas subject
to most frequent inundation (e.g. near Site 23 - Embarka Swamp; see also Fig. 13).

Land System Fc8

shrubland over ephemeral forbland dominant on grey cracking clay soils with silty
sections. Occurs in areas subject to most frequent inundation (e.g. Site 13 -

Tirrawarra Swamp) .

Land System Fc9

Floodplain areas of the Cooper Creek with Muehlenbeckia cunninghamii tall, very ;

open shrubland over sparse ephemeral forbland dominant on grey clay soils. Occurs |

in areas subject to frequent inundation (e.g. near Site 25; see also Fig. 14). ;
. . !

Land System FclO

Floodplain areas of the Cooper Creek with sparse Muehlenbeckia cunninghamii tall
shrubland patches over a generally absent or dead ground layer on grey clay soils.
Occurs in areas subject to less frequent inundation (e.g. near Site 25 - appear- |
red not to have been inundated for some time; see also Fig. 14). !

Land System Fcll
Floodplain areas of the Cooper Creek with Muehlenbeckia cunninghamii low shrub-

land to low open shrubland dominant on grey cracking clay soils. Occurs in areas
subject to most frequent inundation (e.g. near Site 14; see also Fig. 12).

Land System Fcl2

Floodplain areas of the Cooper Creek with Muehlenbeckia cunninghamii low open
shrubland dominant on clay soils. Occurs in areas subject to frequent(/most
frequent) inundation (e.g. near Site 6; see also Fig. 11).

|
|
I
i
[
|
|
|
I
T
i
!

Land System Fcl3

Floodplain areas of the Cooper Creek with Muehlenbeckia cunninghamii low, very
open shrubland dominant on clay soils. Occurs in areas subject to most frequent

inundation (e.g. Site 15).

Land System Fcl4

Floodplain areas of the Cooper Creek with Acacia victoriae low..open shrubland

over Halosarcia indica ssp. leiostachya with occasional Muehlenbeckia cunningham-
|

ii dominant on sandy clay soils. Occurs in areas subject to most frequent inunda
tion (e.g. Kudriemitchie Waterhole).

’
|
|
|
i
I
|

Land System Fcl5

Floodplain areas of the Cooper Creek with Atriplex . nummularia low shrubland to
low open shrubland dominant on grey cracking clay soils. Occurs in areas subject
to frequent inundation (e.g. near Site 14; see also Fig. 12). T '
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Floodplain areas of the Cooper Creek with Muehlenbeckia cunninghamii tall open i
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Land System Fcl6

Floodplain areas
dominant on. clay
Site 6; see also

Land System Fcl7

Floodplain areas
land dominant on

of the Cooper Creek with Atriplex nummularia low open shrubland
soils. Occurs in areas subject to frequent inundation (e.g. near I
Fig. 11).

of the Cooper Creek with Eragrostis australasica low open gréss; ‘
grey cracking clay soils. Occurs in areas subject to less frequ-

ent inundation (e.g..near Site 23 - a component of Embarka Swamp; see also Fig. |

13).
Land System Fcl8

Floodplain areas

of the Cooper Creek with Chenopodium nitrariaceum low open

shrubland dominant on grey cracking clay soils. Occurs in areas subject to less
frequent inundation (e.g. near Site 23 - a component of Embarka Swamp and Fly :

Lake; see also Fig. 13).

Land System Fcl9

Floodplain areas

of the Cooper Creek with Halosarcia indica ssp. leiostachya

low open. shrubland with sparse Meuhlenbeckia cunninghamii on sand/clay soils. i
i

Occurs in areas subject to less frequent inundation (e.g. margins of Coongie
Lake). May be indicative of atypical saline conditions.

Land System Fc20

Floodplain areas

of the Cooper Creek with Halosarcia indica ssp. leiostachya |

low open chenopod shrubland dominant on saline clay soils. Occurs in areas j ‘
subject to less frequent inundation (e.g. near Site 25; see also Fig. 14).

Land System Fc2l

Floodplain areas

of the Cooper Creek with Atriplex spp. - Sclerolaena spp. low,

very open chenopod shrubland dominant on clay soils. Occurs in areas subject to
less frequent inundation (e.g. near Site 1l4; see also Fig. 12). : ‘

Land System Fc22

Floodplain areas

of the Cooper Creek with ephemeral forbland dominant on grey |

cracking clay soils. Occurs in areas subject to least frequent inundation (e.g.
Lake Oolgoopiarie). . ‘

Land System Fc23

Floodplain areas
grey clay soils.

Site 25; see also Fig. 14). ‘

Land System Fc24

Floodplain areas
dominant on grey
inundation (e.g.

Land System Fc25

Floodplain areas
soils. Occurs in

Land System Fc26

Floodplain areas

of the Cooper Creek with ephemeral forbland dominant on hard |
Occurs in areas subject to least frequent inundation (e.g. near

of the Cooper Creek with low ephemeral forbland/herblana
cracking clay soils. Occurs in areas subject to least frequent |
Lake Marrakoonamooka; see also Fig. 13). |

of the Cooper Creek with ephemeral herbland dominant on clay
areas subject to least frequent inundation (e.g. Lake Apachirie).

of the Cooper Creek with ephemeral herbland dominant on hard, L

grey, usually non-cracking clay soils. Occurs in areas subject to least frequent

inundation (e.q.

near Site 1l4; see also Fig. 12).



. .
. ». - )
—— - - -~ - ——— e tee i e —_— o PR SN . AUE L B

474

Eigure 15 ~ Prebminory Vegetntom - Land System Map of +he Regon Avound
L3
site 28 ( Scale 11838350). =

| dunes (parailal) sand plasins I: fakes and pang
] undu‘aﬂkj dunes E {loodplaf-y;_ d—-.ckanncls,gghumtl edscuood\and

od

swamp [/ Vo
Sris AT
=N

i e BavalingreWett” felc s
Y Y4 i [
| L.Alexander 1483 .




48

Land System Fsl 5

Floodplain areas of the lStrzelecki Creek with Eucalyptus microtheca - Lysiphyl- |
lum gilvum - Acacia stenophylla low open woodland dominant on pale silty clay
soils (e.g. margins of the Strzelecki Creek™near Site 28; see also Fig. 15). 1

Land System Fs2 ' |
Floodplain areas of the Strzelecki Creek with Muehlenbeckia cunninghamii - Chen-

opodium auricomum low open shrubland dominant on(generally) clay soils (e.g. near |
Site 28; see also Fig. 15). ' |

Land System Fs3

Floodplain areas of the Strzelecki Creek with Atriplex nummularia low open shrub-
land dominant on grey silty clay soils (e.g. near Site 28; see also Fig. 15).

Land System Fs4 i

Floodplain areas of the Strzelecki Creek with Eragrostis australasica low grass-
land dominant on (generally) clay soils (e.g. near Site 28 - generally restricted
to microdepressions; see also Fig. 15). : ‘

Land System Fs5 ‘ f
Floodplain areas of the Strzelecki Creek with low (< 30 cm) open ephemeral forb-
land dominant on yellow-grey silty clay soils (e.g. near Site 28; see also Fig. |
15). . !

Land System Fol

Floodplain areas of zother floodplains in 8.4.4 with Eucalyptus terminalis - E.
microtheca + Acacia cyperophylla + Eremophila bignoniiflora i.Grevillea striata
low open woodland dominant on silty clay soils (e.g. near Site 4; see also Fig.
10).

Land System Fo2 v ,
Floodplain areas of other floodplains in 8.4.4 with Acacia cyperophylla - Eucalyp-

lIn defining the land systems of the Strzelecki Creek, the following factors i
are noted. Floodplain areas of the Strzelecki Creek are affected by level 3 floods
of the Cooper and local runoff; local runoff is generally of greater significance
due to the rarity of occurrence of level 3 flood events (Section 2.5.2.6). Veget-
ation, ranges from woodland through shrubland to forbland (with herblands conspic-
uous in better seasons) depending, like the Cooper Creek floodplain, on frequency
of inundation. Frequency of inundation of areas of the Strzelecki Creek floodplair
is dependent on elevation of the land surface and preferred areas of influence
(if any) of local rainfall events. Presently available data does not allow for
correlation of land systems of the Strzelecki Creek floodplain with specific
frequencies of inundation. Soils are generally grey clays, but sand mobility on
dunes due to the drier, disturbed nature of this part of the study area leads to
some intermixing (evident as sandy clay soils in some parts). ‘

zIn defining the land systems of other floodplains in 8.4.4, the following factors
are noted. As with the Cooper and Strzelecki Creek floodplains, vegetation dist-
ribution and type is dependent on frequency of inundation. In other floodplain
areas of 8.4.4, inundation is due mainly to local runoff, which emanates from
elevated areas of the 'Cordillo Surface' outside the study region or in the NW l
occurs rarely fromoverflows of the Diamantina River. Frequency of inundation
though is presently indeterminate due to the absence of flow data.for these
floodplains. Vegetation ranges from woodland:through shrubland to forblands. ‘

-Soils. are-generally clays. . - . G e
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tus - Eucalyptus microtheca - Hakea eyreana low open fringing woodland dominant
on sandy clay soils (e.g. Candradecka Creek in Environmental Subassociation 8.4.
4.6).

Land System Fo3

Floodplain areas of other floodplains in 8.4.4 with Acacia victoriae - A. farne-
siana + Santalum lanceolatum tall open shrubland dominant on(generally) clay
soils. (e.g. near Site 4; see also Fig. 10).

Land System Fo4

Floodplain areas of other floodplains in 8.4.4 with Cassia phyllodlnea - C. oligo-
phylla low shrubland dominant on (generally) clay soils.(e.g. near Site 4; see
also Flg. 10).

Land System Fo5

.Floodplain.areas of other floodplains in 8.4.4 with ephemeral forbland dominant

on grey cracking clay soils (e.g. Lake Moorayepe, near Site 1l; seealso Fig. 9).
4.3.4.2.3 The Gibber Plain Land System

Gibber plains constitute a relatively minor land zone of Environmental
Association 8.4.4. The gibber plain land zone (GP) encompasses a single land
system (GPls). The characteristics of this land system are detailed below.

Land System GPls

lGlbber plalns of red.duplex soilss 1arge1y covered by a. close surface cover of
gibber fragments and dominated by Astrebla pectinata open grassland. It is noted
that the close surface cover of gibber fragments impedes establishment of plants
and hence, gibber plains are essentially bare. However, where vegetation is
established on the gibber plain proper, it is generally dominated by Astrebla
pectinata open grassland.(e.g. near Sites 1 and 4; see-also Fig.s 9 and 10).

4.3.5 Environmental Units

Environmental units within 8.4.4 are claypans (A), dunes (B), interdune
lows (C), floodplains (D), salt lakes (E) and gibber plains (F), which are
components of the land systems detailed above (Sections 2.3.4 and. 2.3.5).

In the dunefield land systems, four component Environmental units occur
viz. claypans (A), dunes (B), interdune lows (C) and salt lakes (E), while the
Environmental units within floodplain and gibber plain land systems are flood-
plains (D) and gibber plains (F), respec¢tively. To identify Environmental units
within specific land systems it is necessary to use both the land system and the
Environmental unit identifiers e.g. in land system Dpl (Section 4.3.4.2.1, p. 42)
the specific Environmental units are (zpotentlally) Dpl (A) - claypans, Dpl (B)
- dunes, Dpl (C) - interdune lows and Dpl (E). -salt lakes. And, specific flood-
plain and gibber plain Environmental units would be, for example, Fcl (D) and
GPls (F) within land systems Fcl and GPls, respectively. Recognlslng Environment-
al units in this way is in keeping with the hierarchial classification of 8.4.4.

4.3.6 Environmental subunits

Environmental subunits within 8.4.4 are claypans, dunes, interdune lows,

lIn the study area gibber plains are disseminated amongst dunefield and floodpl-
ain land systems. This complex provides for a unique geomorphic environment, the
habitats of which encompass a diveristy of flora and fauna not parallelled else-
where in the study area.

zNot all areas of dunefield contain salt lakes or claypans.
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floodouts, channels, swamps, terminal lakes, salt lakes and gibber plains |
(Section 2.3.6). Five of these can be identified in the same way as Environmentalf
units, but using lower case letters i.e. claypans (a), dunes (b), interdune lows\|
(¢), salt lakes (e) and gibber plains (f). The remainder are components of a
single Environmental unit (floodplains, D) so need further qualification. This |
is accomplished by adding further lower case letters to identify these floodplain
components, as follows: floodouts (df), channels (dc),lswamps (ds) and lterminal |
lakes (dtl). Environmental subunits in 8.4.4, then, are claypans (a), dunes (b),
interdune lows (c), floodouts (df), channels (dc), swamps (ds), terminal lakes
(dtl),. salt lakes (e) and gibber plains (f). To identify the Environmental sub- |
units in specific land systems, it is necessary to use the land system, Environ-
mental unit and Environmental subunit identifiers e.g. in land system Dpl, the I
dune Environmental subunit would be Dpl (B) b.

The preceding information is used below to identify habitats in the study
area with particular assistance from identified plant components.

4.3.7 zHabitats Identified on the Basis of Plant Communities

In a previous subsection (4.3.4.2), as a result of vegetation survey, a !
number of identified plant communities were grouped according to land systems.
Plant communities also serve to distinguish habitats within particular land sys-
tems. And, interfaces between some land systems (and land zones). The range of
habitats identified on the basis of plant communities is detailed in this sub-
section. Habitats are located according to land systems, Environmental units !
(E.u.) and Environmental subunits (E.s.), hence, landform and soils features are

also considered in their characterisation.

In this section, it will be noted (as in the section on land systems - l
Section 4.3.4.2) that examples often relate to sites surveyed by the consultants.
This is due to the detailed nature of data available on these sites (1, 4, 6, 144
23, 25 and 28) all of which were surveyed as permanent sites. Also in this sub-
section, although often lengthy species lists are included for plant communities%
these species will not all be found in the one area in the field. At sites surv- '
eyed,vegetation cover was frequently restricted tu less than 30% of the ground
surface (refer to Data Sheets =in a separate volume), with the remainder bare or
less frequently covered with leaf litter. Each species list provided thus covers .
a representative area occupied by the particular plant community in question. I

Habitats 1-3 in land system Dpl |
Habitat 1: E.u. Dpl (B) - dune, E.s. Dpl (B) b - dune.

- Dune crests and upper slopes

" Zygochloa paradoxa hummock grassland

Associates: Crotalaria cunninghamii,.g: eremaea subsp. eremaea, Ptilotus
obovatus var. obovatus, Myriocephalus stuartii, Trichodesma zeylanicum ‘
and Trachymene glaucifolia. ; ’

(e.g. see background of Photo. 1). i

Habitat 2: E.u's Dpl (B)/ Dpl (C) - dune/interdune low, E.s's Dpl (B) b/ Dpl
(C) ¢ - dune/interdune low. . '

1 , . L,
Swamp and terminal lake Environmental subunits are not components of all flood-
plains in 8.4.4. ! l

2. . . ' :
This is not a complete list as salt lakes were barely surveyed (Section 2.4), |
and due to the size of the study area other habitats are likely to have been |
inadvertently omitted. .
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Dune slopes and interdunes - Triodia basedowii hummock grassland.

Overstorey: Acacia spp. - Cassia Spp. low or tall open shrubland.
Associates: Acacia 11gulata, A. murrayana, A. tetragonaphylla, Cassia
nemophila var. nemophila, C. nemophila var. Aygophylla, Atalaya hemiglauca
(groves) and Hakea 1eucoptera (solitary “low trees).

Understorey: Triodia basedowii.

Ground cover: very open forb-herbland.

Forbs and herbs: Myriocephalus stuartii, Gnephosis eriocarpa, Helipterum
floribundum, Phyllanthus fuernrohrii, Trachymene glaucifolia, Convulvulus
erubescens, Salsola kali, Trichodesma zeylanicum, Portulaca intraterranea
and Atriplex spongiosa.

Grasses: Eragrostis setifolia and Aristida contorta.

(e.g. Photo 1).

Habitat 3: E.u's Dpl (A)/ Dpl (C) - claypan/interdune low, E.s's Dpl (A) a/
Dpl (C) ¢ - claypan/interdune low.

Clay flats and interdunes with red clayey sand soils - ephemeral forbland
(dominated by chenopods) .

Forbs: Salsola kali, Atriplex spongiosa, A. angulata, A. velutinella,
Sclerolaena diacantha, S. bicornis, Maireana coronata, Euphorbia wheeleri,
E. tannensis ssp. eremophila var. eremophila, Eragrostis setifolia,
Convulvulus erubescens, Gneph051s foliata, Calocephalus platycephalus

and Haloragis aspera.

Habitats 4-6 in land system Dp2.
Habitat 4: E.u. Dp2 (B) - dune, E.s. Dp2 (B) b - dune.

Dune crests and upper slopes - 2Zygochloa paradoxa hummock grassland.

Ephemeral associates: Trachymene glaucifolia, Crotalaria eremaea SSp.
eremaea and Tribulus hystrix.

(e.g. foreground of Photo 2}.

Habitat 5: E.u's Dp2 (B)/ Dp2 (C) - dune/interdune low, E.s's Dp2 (B) b/ Dp2
(C) ¢ - dune/interdune low.

Dune slopes and interdunes - Acacia spp. tall open shrubland.

Overstorey: species include Acacia ligulata, A. victoriae, A. oswaldii,
A. tetragonarhylla, Cassia nemophila var. nemophila (lower slopes) and
Atalaya hemiglauca (groves). ’

Also: Owenia acidula and Hakea leucoptera (common on western slopes).

Ground cover: ephemeral forbland.

Most common ephemeral forbs (this survey): Myriocephalus stuartii, Helip-
terum moschatum, Portulaca intraterranea, Atriplex velutinella, Convulvulus
erubescens, Sida SPp - (? S. corrugata - see Appendix R), Abutilon otocarpum,
Blennodia canescens, Trachymene glaucifolia and Salsola kali.

(e.g. Photo 2)
Habitat 6: E.u. Dp2-(C) - interdune low, E.s. Dp2 (C) c - interdune low.
Open interdune flats - ephemeral forbland.
Ground cover (only): same as for Habitat 5 (above).
(e.g. Photo 2). '
Habitats 7-8 in land system Dp3.
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Associates: Myriocephalus stuartii, Aristida contorta, Ptilotus polystachus
var. polystachus, Abutilon spp. and Tephrosia sphaerospora. .

Habitats 9-11 in land system Dp4. '
Habitat 9: E.u. Dp4 (B) - dune, E.s. Dp4 (B) b - dune.

Dune crests - Zygochloa,paradoxa hummock grassland.

Ephemerals between hummocks: Trichodesma zeylanicum, Tribulus SPP - »
Myriocephalus stuartii, Abutilon otocarpum and Senecio gregorii.

{e.g. Photo 3).

Habitat 10: E.u's Dp4 (B)/ 294 ey - dune/lnterdune low, B.s's Dp4 (B) b/ Dp4
{(C) ¢ - dune/interdune low. .

Dune slopes and interdunes - Acacia ligulata low open woodland.

Overstorey - other shrubs and small trees common are: Acacia murrayana,
Cassia nemophila var. nemophila, Acacia tetragonaphylla, occasional Atalaya
hemiglauca (groves) or Hakea leucoptera (solitary, usually on western slopes) .

Ground cover: low ephemeral forb-grassland.

Ephemerals: Portulaca intraterranea, Trachymene glaucifolia, Lechenaultia
divaricata, Enneapogon avenaceus, Convulvulus erubescens, Euphorbia tannen-
sis ssp. eremophila var. eremophila, Myrlocephalus stuartii, Phyllanthus
fuernrohrii and Salsola kali. \

(e.g. Photo 3).

Habitat 11: E.u. Dp4 (A) - claypan, E.s. Dp4 (A) a - claypan.

Claypans in interdunes - low ephemeral forb-herbland or bare.

Ephemeral forbs: Atriplex spongiosa, Sclerolaena bicornis, S. diacantha,
and S. intricata. ,
Many ephemeral herbs include: Tephrosia sphaerospora and Calocephalus platy-
cephalus. ' :

(e.g. Photo 3).
Habitats 12-15 in land system Dp5.

Habitat 12: E.u. Dp5 (B) - dune, E.s. Dp5 (B) b - dune.

Dune crests - Zygochloa paradoxa hummock grassland.

Occasional assocaite: Cynanchum floribundum.

(e.g. Photo 4).

Habitat 13: E.u's Dp5 (B)/ Dp5 (C) - dune/interdune low, E.s's Dp5 (B) b/

Dp5 (C) ¢ - dune/interdune low.
Dune slopes and interdunes - Acacia spp. low open shrubland.

Overstorey - common associates: Acacia ligulata, A. murrayana, A. victoriae,
A. oswaldii, Cassia nemophila var. nemophila and occasional Hakea leucoptera
trees.

Occasional ground cover in interdunes: Triodia basedowii hummock grassland.

(e.g. Photo 4).

Habitat 14: E.u. Dp5 (A)-claypan, E.s. Dp5 (A) a - claypan.

lclaypans in interdunes - ephemeral forbland.

lAlthough in this instance claypans are considered as one habitat, it may, in
certain circumstances, be advantageous to consider the claypan fringe and floor
as separate habitats e.g. where a species of fauna inhabits a samphire Halosar-
cia indica ssp. leiostachya fringe (see p. 55), but is not known to frequent a
claypan floor.
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Claypan fringe: Morgania floribunda and sometimes Halosarcia indica ssp.
leiostachya.

Claypan floor: Atriplex spongiosa, A. leptocarpa, Salsola kali, Frankenla‘
cinerea and Babbagia acroptera.

' (e.g. Photo 4) . )
Habitat 15: E.u. Dp5 (E) - salt lake, E.s. Dp5 (E) e - salt lake.
'Salt lake componets of land system 295- not surveyed.
(e.g. Photo 4). o
Habitats 16-17 in land system Dp6.
Habitat 16: E.u. 296-(31 - dune, E.s. Dp6 (B) b - dune.

'Dune crests - Zygochloa paradoxa hummock grassland.

Ephemerals commonly present: Tribulus hystrix, Crotalaria eremaea ssp.
eremaea, C. cunninghamii, Cynanchum floribundum, Myriocephalus stuartii.
and Ptilotus latifolius.

(e.g. Photo 5) ..

Habitat" 17. E:u's Dp6 (B)/ 296 (C) - dune/interdune low, E.s's Dp6 (B) b/ Dp6
(C)-¢c - dune/lnte:dune low.

Dune slopes and interdunes -

Overstorey: Atalava hemiglauca - Acacia spp. low open woodland.
Common acacia: A. murrayana and occasionally A. victoriae and A. ligulata.

Understorey: Hibiscus krichauffianus - Swainsona rigida - Sida ammophila -
Scaevola ovalifolia - Lechenaultia divaricata - Enchylaena tomentosa -
Ptilotus polystachus var. polystachus low open shrubland. )

Ground cover: Triodia basedowii hummock grassland

A diversity of other species include: Glycine canescens, Myriocephalus
stuartii, Sclerolaena diacantha, Salsola kali, Psoralea spp., Aristida
contorta, Crotalaria cunninghamii, Tribulus hystrix, Trichodesma zeylan-
icum and Abutilon spp.

l {(e.g. Photo 6).

Habitats 18-19 in land system Dp7.

ﬁabitat 18: E.u. Dp7 (B) - dune, E.s. Dp7 (B) b - dune.
' Dunes: =~ )

’ Overstorey: Acacia ligulata - Salsola kali ephemeral low open shrubland.

Ground cover: ephemeral herbland.
Ephemerals: composites, Haloragis aspera and Nicotiana velutina.

Habitat 19: E.u. Dp7 (C) - interdune low, E.s. Dp7 (C) ¢ - interdune low.
Interdunes - vegetation the same as Habitat 18 (above).
(refer also to land system description - Dp7, p._43).
Habitats 20-22 in land system DpS8.
Habitat 20: E.u. Dp8 (B) - dune, E.s. Dp8 (B) b - dune.

Dune crests - Cynanchum floribundum low, very open shrubland.

Associate colonisers and ephemerals: Salsola kali, Crotalaria cunninghamii,

i Senecio gregorii, Myriocephalus stuartii, Helipterum moschatum, Blennodia
pterosperma and Portulaca intraterranea.
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Atriplex spongiosa, A. angulata, Haloragis aspera, Bulbine alata and
Senecio gregorii.

Habitats 23-25 in land system Dp9.
Habitat 23: E.u. Dp9 (B) - dune, E.s. Dp9 (B) b - dune.

Dune crests - ephemeral composites and Salsola kali.

(e.g. Photo 7).

Habitat 24: E.u's Dp9 (B)/ Dp9 (C) - dune/interdune low, E.s's Dp9 (B) b/ Dp9
(C) ¢ - dune/interdune low. .

Dune slopes and interdunes - Acacia ligulata low open shrubland.

Overstorey - shrub and small tree associates: Acacia victoriae, A. tetra-
° gonaphylla, A. oswaldii, Atalaya hemiglauca, Eremophila longlfolla, Cassia
nemophila 225 nemophila, C. nemophila var. zygophylla and Hakea leucoptera.

Ground cover: very open ephemeral forb-herbland.

Ephemerals: Tetragonia tetragonioides, Atriplex spongiosa, 2Zygophyllum
ammophilum, Nicotiana velutina, Senecio gregorii, Portulaca intraterranea,
Atriplex velutinella, Myriocephalus stuartii and Helipterum moschatum.

(e.g. Photo 7).
Habitat 25: E.u. Dp9 (A) - claypan, E.s. Dp9 (a) a - claypan.

Interdune claypans - hard red clay surfaces either bare or ephemeral
herbfield.

Composite colonisers and chenopod sub-shrubs: Senecio gregorii, Calotis
porphyroglossa, Helipterum moschatum, Myriocephalus stuartii, Gnephosis
eriocarpa, Tephrosia sphaerospora, Swainsona oroboides, Convulvulus eru-
bescens, Phyllanthus lacunarius, Atriplex spongiosa, Sclerolaena bicornis,
and Crinum flaccidum.

(e.g. just evident in the 1nterdune of Photo 7 - near left margin 3/4 up
photo) .

' Habitats 26-27 in land system DplO

Habitat 26: E.u. Dpl0 (B) - dune, E.s. DplO (B) b - dune.

Dune crests - sparse cover of Zygochloa paradoxa + ephemeral forbs.

Habitat 27: E.u's DplO (8)/ DplO (C) - dune/interdune low, E.s's DplO (B) b/
DplO (C) c - dune/lnterdune low.

Dune slopes and interdunes - ephemeral forbland.

Dominant forb: Salsola kali.

Other ephemeral forbs may include: Phyllanthus fuernrohrii, Lechenaultia
divaricata, Tribulus occidentalis and Tephrosia sphaerospora.

Habitats 28-29 in land system Dpll
Habitat 28: E.u. Dpll (B) - dune, E.s. Dpll (B) b - dune.
Dunes - ephemeral forb-herbland.

Forbs and herbs: Nicotiana velutina, Portulaca intraterranea, Trichodesma
zeylanicum, Salsola kali, Myriocephalus stuartii, Crotalaria cunninghamii,
C. eremaea ssp. eremaea, Ptilotus polystachus wvar. polystachus, P. lati-
folius, Abutilon otocarpum, Psoralea sPP., Tephr051a sphaerospora and
Swainsona rlglda

Scattered shrubs. Acacia llgulata and Cynanchum floribundum.
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Habitat 29: E.u. Dpll (C) - interdune low, E.s. Dpll (C) c - interdune low.
Interdunes - vegetation the same as for dunes (see Habitat 28 and land
system description Dpll, p. 44).

Habitats 30-31 in land system Dpl2

Habitat 30: E.u. Dpl2 (B) - dune, E.s. Dpl2 (B) b - dune.

Dune crests - bare.

{(e.g. Photo 8).

Habitat 31: E.u. Dpl2 (B)/ Dpl2 (C) - dune/interdune low, E.s. Dpl2 (B) b/
: Dpl2 (C) c - dune/interdune low. :

| Dune slopes and interdunes - ephemeral forbland.

Dominant forb: Salsola kali.

i
!

; Other ephemeral forbs may include: Phyllanthus fuernrohrii, Lechenaultia
: divaricata, Tribulus occidentalis and Tephrosia sphaerospora.

(e.g. Photo 8). .
1 . .
Habitats 32-38 in land system Dunc (e.g. Photo's 9-1l). .
Habitat 32: E.u. Dunc (B) - dune, E.s. Dunc (B) b - dune.

Dune crests and upper slopes - Zygochloa paradoxa hummock grassland.

Associates: Ptilotus latifolius, P. obovatus var. obovatus, Crotalaria
eremaea ssp. eremaea, C. cunninghamii, Cassia pleurocarpa var. pleurocarpa,
Psoralea australasica, Calotis erinacea, Scaevola depauperata, Trachymene
glaucifolia, Salsola kali, Cynanchum floribundum, Tribulus occidentalis
and Myriocephalus stuartii.

Habitat 33: E.u. Dunc (B) - dune, E.s. Dunc (B) b - dune.

Lower dune slopes - Acacia spp. - Cassia spp. - Eremophila spp. mlxed
shrubland.

Overstorey - common species: Acacia dictyophleba, A. murrayana, A. ligulata,
Eremophila maculata, E. longifolia, Cassia nemophiIa var. nemogﬁiia, C.
nemophila var. zygophylla, c. pleurocarpa var. pleurocarpa, Atalaya hemi-
glauca, Dodonaea viscosa, Grevillea stenobotrya, Adriana hookeri, Santalum
lanceolatum, Hibiscus krichauffianus and Hakea leucoptera.

Ground cover: Triodia basedowii hummock grassland
Associates: Myriocephalus stuartii, Aristida contorta, Ptilotus polystachus
var. polystachus, Abutilon spp. and Tephrosia sphaerospora.

Habltats 34-38: E.u. Dunc (C) - interdune low, E.s. Dunc (C) c - interdune low.
These are habitats characteristic of circular or ovoid interdunes within the
uncoordinated drainage duneflelds - land system Dunc, which are distinguished
according to predominating vegetation and in some .cases soils characteristics.
Habitats 34-38 are distinct habitat types.

“'Habitat 34: Circular or ovoid interdune type 1 with Triodia basedowii dominant.

‘ Overstorey: Acacia spp. - Cassia spp. low, very open shrubland.
Principal species: Acacia dictyophleba, A. ligulata, A. murrayana, Cassia

lClaypans are thought to be a component of a number of interdunes encompassed
'by habitats 34-38, while salt lakes are considered unlikely. Where they occur,
claypans constitute additional habitats (particularly when they carry water).
‘However, the lack of detail on claypans in presently available data does not
tjustify further habitat subdivision to include these.










Understorey: Cassia spp- low, very open shrubland.
Common species: Cassia phyllodinea, C. nemophila var. nemophila, C. nem-

ophila var. zygophylla and Rhagodia spinescens.

Ground cover: ephemeral forbland.

Ephemerals: Teucrium racemosum var. racemosum, Enchylaena tomentosa,
Salsola kali, Crinum. flaccidum, Sclerolaena diacantha, Frankenia uncinata,
Morgania glabra, Ptilotus polystachus var. polystachus, Myriocephalus
stuartii and Gnephosis foliata.

Also present: very low Eremophila maculata.

(e.g. Photo 11).

Habitat 38: Circular or ovoid interdune type 5 in proximity to minor drainage
systems on grey silty clays.

Fringing overstorey: Eremophila bignoniiflora, Acacia stenophylla and
Morgania glabra.

Ground cover - dominant: lEragrostis australasica low shrubland.
Common associates: Chenopodium auricomum and Eleocharis pallens.

Interspersed ephemeral forbs and herbs include: Sclerolaena bicornis,
S. 1ntr1cata, s. muricata var. muricata, Maireana schistocarpa, Atriplex
sgonglosa, A. angulata, A. lobat1valv1s and A. limbata (chenopods) , Calotis

hispidula, g_ multicaulis, C. porphyroglossa and Calocephalus platycephalus
(composites), Marsilea drummondii, Teucrium racemosum var. racemosum, Daucus
glochidiatus, Tetragonia tetragonioides, Eriachne aristidea, Alternanthera

nodiflora and Frankenia uncinata. -

Habitat 39 in land system Dlun

Habitat 39: E.u's Dlun (B)/ Dlun (C) - dune/interdune low, E.s's Dlun (B) b/
Dlun (C) c - dune/lnterdune low

Habitat 39 in 1and system Dlun comprises a complex of dunes/interdune lows
of very low relief (in comparison to adjacent parallel dunes) resembling
numerous small closely associated dunes, which may form extensive features
‘of up to 30 km in length along the the northern and north-eastern margins
of some floodouts and swamps.

Overstorey: Acacia spp. - Cassia spp. mixed shrubland.

Common species: Acacia ligulata, A. victoriae, A.oswaldii, A. murrayana,
A. tetragonaphylla, Santalum lanceolatum, Atalaya hemlglauca, Cassia nem-
ophlla var. nemophila, C. nemophila var. zygophylla, Grev1llea striata and
Dodonaea angustissima. -

Understorey: Maireana aphylla low shrubland.

Ground cover: ephemeral forb-grassland.

Ephemerals: Einadia nutans, Convulvulus erubescens, Tetragonia tetragoni-
oides, Euphorbia tannensis ssp. eremophila var. eremophila, Helipterum
moschatum, Aristida contorta, Enneapogon cylindricus, Triraphis mollis,

Bulbine alata, Sclerolaena diacantha, Phyllanthus fuernrohrii, Salsola kali,
Swainsona phacoides, Zygophyllum howittii, Blennodia pterosperma, Abutilon
SPP. , Ptilotus polystachus var. polystachus, Myriocephalus stuartii, Gneph-
osis eriocarpa, Eragrostis eriopoda, Haloragis aspera, Mukia maderaspatana,
Sida spp. (? S. fibulifera - see Appendix R), Trachymene glaucifolia, Crinum
flaccidum and Dentella pulvinata var. pulvinata.

(e.g. Photo 3, p. 53).

lOccas:.onally, umbrella canegrass Leptochloa digitata may - ‘be- domlnant - thls
is known to be the case for an interdune near Site 7A (refer to Data Sheets -
in a separate volume).
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Habitats 40-43 in land systems Dsl-Ds4: Sand plains of very low dunes consist- :
ing of complexes of dunes/lnterdune lows of extremely low relief.

Habitat 40: E.u's Dsl (B)/ Dsl (C) - dune/interdune low, E.s's Dsl (B) b/ Dsl
(C) ¢ - dune/lnterdune low.

Cassia spp. - Acacia spp. mixed open shrubland.

Common overstorey species: Cassia phyllodinea, C. oligophylla, Hakea eyr-

eana, Cassia nemophila var. nemophila, c. nemophlla var. zygophylla, Grev-
illea stenobotrya, Atalaya hemiglauca, Eucalyptus terminalis, Eremophila.

longifolia, Acacia tetragonaphylla and A. victoriae.

Ground cover: Triodia basedowii hummock Qrassland, with interspersed
ephemeral herbs and forbs - Swainsona spp. common.

Habitat 41: E.u's Ds2 (B)/ Ds2 (C) - dune/interdune low, E.s's Ds2 (B) b/ Ds2
(C) ¢ - dune/lnterdune low.

Acacia spp. - Hakea spp. mixed shrubland.
Overstorey dominants: Acacia ligulata,}i.'victoriae, Hakea leucoptera and
eyreana.

Others Acacia oswaldll, A. tetragonaphylla, Cassia nemophila var. nemoph- : |
ila, Owenia acidula, Atalaya hemiglauca and Dodonaea angustissima.’

Understorey: mixed low open shrubland.
Shrubs: Eremophila macdonnellii, Zygochloa paradoxa, Maireana aphylla,
Enchylaena tomentosa and less commonly Pimelea trichostachya.

Ground cover: ephemeral forb-grass-herbland with Sclerolaena diacantha
dominant. ) ' o
Other ephemerals: Teucrium racemosum var. racemosum, Dissocarpus paradoxa
var. latifolius, Ptilotus polystachus var. polystachus, P. atriplicifolius
var. atriplicifolius, Atriplex spongiosa, Einadia nutans, Eriachne aristidea,
Swainsona phacoides, Eragrostis eriopoda, Sida ammophila, Abutilon otocarpum,
Euphorbia tannensis ssp. eremophila var. eremophila, Triraphis mollis, Min-
uria denticulata, Helipterum moschatum, Aristida anthoxanoides, Haloragls
aspera and Salsola kali.

- Habitat 42: E u's Ds3 (B)/ Ds3 (C) - dune/interdune low, E.s's Ds3 (B) b/ Ds3
(C) ¢ ~ dune/lnterdune low.

Acacia victoriae low open woodland.

Overstorey - associates of Acacia victoriae:‘é. murrayana, Atalaya hemiglauca ‘
Cassia nemophila var. nemophila, C. nemophila var. zygophylla, Grevillea ;
striata, Eremophlla longifolia and Hakea leucoptera.
Also: Amyema preissii parasitising A. victoriae.

Understorey: Zygochloa paradoxa very open hummock grassland. )

Ground cover: ephemeral herbland.

Ephemerals: Salsola kali, Myriocephalus stuartii, Abutilon otocarpum,
Euphorbia tannensis Ssp. eremophila var. eremophila, Sida SPP- ., Eragrostis
setifolia, Ptilotus atr1p11c1follus var. atriplicifolius, and ?Paractaenum
novae-hollandiae (see Appendix R for “reason for ?).

(e.g. Photo's 12 and 13).

Habitat 43: E.u's Ds4 (B)/ Ds4 (C). - dune/interdune low, E.s's Ds4 (B) b/ Ds4
{C) ¢ - dune/interdune low.

Low (< 30 cm) open ephemeral forbland. -

Chenopod sub-shrubs: Atriplex spongiosa, A. angulata, A. lobativalvis,
Sclerolaena bicornis, S. intricata, S. diacantha, Salsola kali, Babbagia
acroptera and Dissocarpus biflorus var. cephalocarpus.

Also: Frankenia spp.

Occasional species: Chenopodlum nitrariaceum and Eragrostis australasica.
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Habitat 47: E.u. Fc3 (D) - floodplain, E.s. Fc3 (D) df - floodout.
' Extension of channel edge woodland of Habitat 46 onto adjacent floodout.’

Vegetation essentially as for Habitat 46 with tree layer~becomihg more
open at greater distances from the channel.

(e.g. Photo 17).
Habitats 48-49 in land system Fcd4.
Habitat 48: E.u. 294 (D) - floodplain, E.s. Fc4 (D) dc - channel (minor, drier).

Eucalyptus microtheca - Acacia stenophylla low fringing’woodland._
Diplatia grandibractea parasitises E. microtheca.

(e.g. similar structure to Photo 18, which is of an adjacent floodout) .
Habitat 49: E.u. Fcd4 (D) - floodplain, E.s. Fc4 (D) df - floodout.

Eucalyptus microtheca +.Acacia stenophylla low fringing woodland.
Diplatia grandibractea parasitises E. microtheca.

(e.g. Photo 18).
Habitat 50 in land system Fc5.
Habitat 50: E.u. Fc5 (D) - floodplain, E.s. Fc5 (D) dec - channel (relict) -

Small areas only of pale sandy clay rises which represent the collection of
wind blown sands and silts around senescent low coolibahs.

Overstorey: Eucalyptus microtheca low open woodland.

Understorey: Enchylaena tomentosa - Muehlenbeckia cunninghamii + Chenopod-
ium nitrariaceum low shrubland. :

Ground cover: very sparse - composites and Sclerolaena spp. predominate.
(e.g. Fig. 13).
Habitat 51 in land system Fcé6.

Habitat 51: E.u. Fc6 (D) - floodplain, E.s. Fc6 (D) df - floodout (in the vic-
inity of saline depressions).

Overstorey: Eucalyptus microtheca low, very open woodland.

Ground cover: Halosarcia indica ssp. leiostachya low, very open shrubland.
Associates: Enchylaena tomentosa, Atriplex leptocarpa, A. nummularia, A.
spongiosa, A. velutinella, Chenopodium nitrariaceum, Sclerolaena intricata,
S. diacantha, S. bicornis and numerous dead grass clumps.

Habitats 52-53 in land system Fc7.
Habitat 52: E.u. Fc7 (D) - floodplain, E.s. Fc7 (D) ds - swamp.

Regularly inundated swamps e.g. Embarka Swamp, thé most regularly inundated
and persistent swamp, which is partly channelled. Such swamps form smaller

pockets throughout the Cooper Creek floodplain and have deep cracking clay
soils, which are spongy when dry.

Overstorey: Muehlenbeckia cunninghamii tall to low (2-3 m) shrubland.

Ground cover - when inundated: Eleocharis pallens, Marsilea drummondii and
Azolla filiculoides - all found in water. '

Ground cover - when swamp dries and water recedes: ephemeral herbland.
Ephemeral herbs: Myriocephalus stuartii, Helipterum moschatum, Senecio lautus
ssp. maritimus, Trigonella suavissima, Calocephalus platycephalus, Nicotiana
velutina, Atriplex spongiosa, Calotis porphyroglossa, Haloragis aspera,

Tetragonia tetragonioides, Gnephosis eriocarpa, Ixiolaena brevicompta, Daucus
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glochidiatus, Calotis hispidula, Gnaphalium indicum, Centipeda minima,
Epaltes australis and Marsilea drummondii.

(e.g. Photo 19).

" Habitat 53: E.u. Fc7 (D) - floodplain, E.s. Fc7 (D) dc - channel (fine dralnage
lines in swamps e.g. Embarka Swamp)

" Overstorey: occasionally lined with Eucalyptus mlcrotheca - Acacia steno-=
phylla trees. - .
’ Understorey - dominant: Muehlenbeckia .cunninghamii tall to low (2-3 m)
- shrubland.

Ground cover - when inundated: Eleocharis pallens, Marsilea drummondii
.~ and Azolla filiculoides - all found in water.

Ground cover - when dry: ephemeral herbland on drying parts of swamp.
Ephemeral herbs: same as for Habitat 52.

Habitat 54-55. in 'land- svstem Fc8.

Habltat 54: E.u. Fc8 (D) - floodplain;. E.s-. Fc8 (D) ds = swamp(a flat plaln
with braided channels - moist, grey, cracklng ‘clay soils with
s1lty sections e. g. Tirrawarra Swamp)

Overstorey: emergent Acacia stenophylla parasltlsed by Amyema miquellii.

Understorey: Muehlenbeckia cunninghamii tall open shrubland.
Includes: Chenopodium auricomum.

Ground cover: ephemeral forbland.

Ephemerals: Senecio lautus ssp. dissectifolius, Trigonella suavissima,
Lavatera plebeia, Marsilea drummondii, Portulaca intraterranea, ?Medicago
golzmorpha (refer to Appendix R for reason for ?) and Eleocharis pallens.

Habitat 55: E.u. Fc8 (D) - floodplain, E.s.Ec8 (D) .dc = channel (bralded channels
of the type found in Tirrawarra “swamp) .

Vegetation as for Habitat 54 apart from the presence of fringing woodland
near channels in whiph Eucalyptus microtheca is thought to be the dominant
tree - more data reguired.

Habitat 56.-in land system Fc9.

Habitat 56: E.u. Fc9 (D) - floodplain, E.s. ¥ Fc9 (D) ds - swamp (parts of flood—
plalns resembling swamps with grey clay soils).

Overstorey: areas of Muehlenbeckia cunninghamii tall, very open shrubland I:
+ occasional patches of Eucalyptus microtheca . (emergent) . |'

Ground cover - generally absent or dead: “Atriplex spongiosa, A. leptocarpa
and Solanum oligacanthum. :

(e.g. Photo 20).
Habitat 57 in land system FclO.

‘Habitat 57 E.u. FclO (D) - floodplaln, E.s. FclO0 (D) df - floodout (grey clay
soils - appeared not to have been " inundated for some time).

Overstorey: areas of Muehlenbeckia cunninghamii tall shrubland.

Ground cover: generally absent or dead - the following species were ident-
ified viz. Atriplex nummularia, A. angulata, A. leptocarpa and Solanum
oligacanthum.

Habitat 58 in land system Fcll. i

Habitat 58: E.u. Fcll (D) - floodplain, E.s. Fcll (D) df - floodout (immediately |
beyond fringing woodland e.g. Habltats 44 and 45). ‘ |
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Overstorey: Muehlenbeckia cunninghamii low, very open shrubland.
Also contains scattered: Eucalyptus microtheca, Acacia stenophylla, Atalaya
hemiglauca, Lysiphyllum gilvum and the shrub Enchylaena tomentosa.

Ground cover: very open ephemeral herbland. :
Ephemeral herbs: Atriplex spongiosa, Salsola kali, Asperula gemella,
Sclerolaena bicornis, zZygophyllum ammophilum and Tetragonia tetragonioides.

(e.g. Site 15).

~ Habitat 61 in land system Fcld4.

Habitat 61: E.u. Fcl4d (D) - floodplain, E. s. Fcl4 (D) df - floodout (may be

indicative of slight saline conditions) .

Overstorey: Acacia victoriae low open shrubland.

Understorey: Halosarcia indica ssp. leiostachya with occasional Muehlenbeckia

cunninghamii.
Also sometlmes present: Cassia nemophlla var. zygophylla and Atrlplex numm-

ularia.

Ground cover:very open ephemeral forb-herbland.

Ephemerals: Wahlenbergia spp., Craspedia chrysantha, Phyllanthus lacunarlus,
Salsola kali, Solanum ollgacanthum, Tetragonia tetragonloldes and Atriplex
velutinella..

(e.g. area adjacent to Kudriemitchie Waterhole).

Habitat 62 in land system Fcl5.

Habitat 62: E.u. Fcl5 (D) - floodplain, E.s. Fcl5 (D) df - floodout.

Overstorey: Atriplex nummularia low shrubland to low open shrubland.
Also contains scattered: Muehlenbeckia cunninghamii and Chenopodium aurico-=-
mum shrubs and Eucalyptus microtheca.

Ground cover - usually confined to micro-depressions: chenopod low (<L 30 cm)
forb-herbland.

Chenopods: Atriplex lindleyi, A. velutinella, A. spongiosa, A. angulata,
Salsola kali, Maireana coronata and Sclerolaena intricata.

Also the herbs: Portulaca intraterranea and Tetragonia tetragonioides.

(e.g. Photo 22).

Habitats 63-64 in land system Fcls6.
Habitat 63: E.u. Fclé (D) - floodplain, E.s. Fclé (D) df - floodout (e.g. at.

the extremities of the Cooper Creek floodplaln near Site 6).

Overstorey: Atriplex nummularia low open shrubland.
Associates: Muehlenbeckia cunninghamii and Chenopodium auricomum.

Ground cover: chenopod low ephemeral forb-herbland simlar to Habitat 62.

Habltat 64: E.u. Fcl6é (D) - floodplain, E.s. Fclé (D) df - floodout (e.g. Fly

Lake - extensive habitat example).

Ovefstorey: Atriplex nummularia low open shrubland.

Ground cover: Atriplex spp. - Sclerolaena spp. ephemeral forbland.

Habitat 65 in land system Fcl7.

Habitat 65: E.u. Fcl7 (D) - floodplain, E.s. Fcl7 (D) df - floodout (e g. a

component of Embarka Swamp - habitat of generally small areal
extent) .
Overstorey: Eragrostis australa51ca ‘low open grassland.

Associates: Atriplex spongiosa, A. angulata, Sclerolaena intricata, Solanum
oligacanthum, Salsola kali, Tetragonia tetragonioides and infrequently
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Atriplex nummularia and Eucalyptus microtheca.

(e.g. Photo 23).
Habitat 66 in land system Fcl8.

Habitat 66: E.u. Fcl8 (D) - floodplain, E.s. Fcl8 (D) df - floodout (e.g. a
component of Embarka Swamp and Fly Lake ~ habitat of generally
small areal extent).

Overstorey: Chenopodium nitrariaceum low.open shrubland.

Ground cover: ephemeral forbland.
Ephemerals: Salsola kali, Atriplex spongiosa, A. angulata, Plantago varla
Babbagia acroptera and occasional Solanum ollgacanthum.

Habitat 67 in land system Fcl9.

Habitat 67: E.u. Fcl9 (D) - floodplain, E.s. Fcl9 (D) dtl - terminal lake (e.g.

Coongle Lake as an example of a lake which is more permanently

inundated - this area was not surveyed in 'detdil. and. information 1s

only available on part of its western margin).

Vegetation comprised a predominance of Halosarc1a indica ssp. leiostachya
with occasional Muehlenbeckia cunninghamii shrubs

N.B. - the open water of the lake and fringing woodland would likely
constitute separate habitats but more data is required to enable
such subdivision e.g. details of fringing vegetation zonation.

Habitat 68 in land system Fc20.

Habitat 68: E.u. Fc20 (D) - floodplain, E.s. Fc20 (D) df - floodout (at the
extremities of floodplains - clay flats bordering salt lakes e. g.
near Site 25 - in the vicinity of Lake Periqundi and salt lakes to
the south and west of it).

Halosarcia indica ssp. leiostachya low open chenopod shrubland.

Associates: Cyperus gymnocaulos, Enchylaena tomentosa, Sclerolaena 1ntr1cata

and S. diacantha.

0cca51onal associates: Muehlenbeckia cunninghamii and Eucalyptus microtheca.

Ephemeral herbs and grasses include: Convulvulus erubescens, Sauropus trachy-

spermus and Sporobolus mitchellii.

(e.g. Photo 24).
Habitats 69-70 in land system Fc2l.

Habitat 69: E.u. Fc2l (D) - floodplain, E.s. Fc21 (D) df - floodout (at the
extremities of floodplains - very open clay flats).

Atriplex spp. - Sclerolaena spp. low, very open chenopod shrubland.

Common species: Atriplex spongiosa, A. angulata, A. velutinella, Sclerolaena

intricata, S. bicornis, Salsola kali and Frankenia Spp.
Herbs also often present: Helipterum strictum, Phyllanthus lacunarius and
Senecio cunninghamii.

Bordered occasionally with: Gunniopsis quadrifida, Halosarcia indica SSp.
leiostachya, Blennodia pterosperma, Convulvulus erubescens and some
Chenopodium auricomum.

(e.g. Photo 25).

Habitat 70: E.u. Fc2l (D) - floodplain, E.s. Fc2l (D) dtl - terminal lake (e. g.

ephemeral lakes near Site 14 - .see Fig. 12).

Vegetation essentially the same as for Habitat 69.
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Habitat 73. in land system Fc23.

Habitat 73: E.u. Fc23 (D) - floodplain, E.s. Fc23 (D) df - floodout (hard grey
clay flats e.g. near Site 25 - habitat of generally small areal
extent) . ’

Dominant: ephemeral forbland.
Chenopod sub-shrubs: Atriplex sp. aff. eardleyae, A. leptocarpa, A. spong-
iosa, Sclerclaena:intricata and S. ventricosa.

Also occasionally: scattered Muehlenbeckia cunninghamii, Chenopodium nitrar-
iaceum and low Eucalyptus microtheca.

Ground cover: very open forb-herbland.

Forbs and herbs: Solanum oligacanthum, Calotis hispidula, Phyllanthus
lacunarius, Teucrium racemosum var. racemosum, Cyperus gymnocaulos and
Dentella pulvinata var. pulvinata.

Sometimes on the borders of clay flats: Halosarcia indica ssp. leiostachya
low shrubland.

(e:g.ﬁPHBto 28) .7

Habitat 74 in land system Fc24.
Habitat 74: E.u. Fc24 (D) - floodplain, E.s. Fc24 (D) dtl - terminal lake (e.g.

Lake Marrakoonamooka - extensive lakes of the central Cooper Creek
floodplain).

Low ephemeral forb-herbland.

Common ephemerals: Atriplex angulata, A. limbata, A. spongiosa, A. nummu-
laria»(oécasionally on edges), Sclerolaena intricafzj S. bicornigT'g..zggr
tricosa, Dissocarpus paradoxa var. latifolius and Salsola kali.

Less common ephemerals: Plantago varia, Goodenia lobata, Calotis hispidula,
C. erinacea, Daucus glochidiatus, Frankenia~§gg., Aristida contorta,
 Psoralea spp., Calocephalus platycephalus, Euphorbia australis, Eragrostis
setifolia, Euphorbia tannensis ssp. eremophila var. eremophila, Sida
ammophila and Swainsona phacoides.

(e.g. Photo 29).
Habitat 75-76 in land system Fc25.

Habitat 75: E.u. Fc25 (D) - floodplain, E.s. Fc25 (D) dc - channel (minor
channels leading into ephemeral freshwater lakes e.g. northern end
of Lake Apachirie).

Ephemeral herbland after channel recently moistened.

Ephemeral herbs: Alternanthera nodiflora, Myriocephalus stuartii, Craspedia
" chrysantha, Centipeda minima, Epaltes cunninghamii, Frankenia pseudo-flab-

ellata, Heliotropium europaeum, Cucumis melo ssp. agrestis, Portulaca intra-

terranea, Ludwigia peploides ssp. montevidensis and Gnephosis foliata.

Habitat 76: E.u. Fc25 (D) - floodplain, E.s. Fc25 (D) dtl - terminal lake (e.gq.
Lake Apachirie near Site 11).

A Areas which had received floodwaters recently - grey clay soils.

Closed ephemeral herbland.

Ephemerals: Portulaca intraterranea, Senecio lautus ssp. maritimus, Minuria
denticulata, Trigonella suavissima, Alternanthera.nodiflora, Centipeda min-
igg, Atriplex velutinella, A. spongiosa, Frankenia pseudo-flabellata, Epaltes
cunninghamii, Heliotropium europaeum, Craspedia chrysantha, Sporobolus mitch-
ellii and Gnephosis foliata.

B. Areas which had not recently received floodwaters.

Very open ephemeral herbland.
Ephemerals: same species as for A, but mostly dead.
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Habitat 77 in land system Fc26.

Habitat 77: E.u. Fc26 (D) - floodplain, E.s. Fc26 (D) dtl - terminal lake (e.g.
near Site 14 - smaller ephemeral Takes carrying ephemeral herbland
and of a drier nature than Habitat 76).

Ephemeral herbland.
' Common ephemerals: Trigonella suavissima, Portulaca intraterranea, Tetra-

' gonia tetragonioides, Atriplex spongiosa and a range of grasses.
When dry contains only: Sclerolaena spp. and Atriplex spp.

|
Habitat 78 in land system Fsl.

Habitat 78: E.u. Fsl (D) - floodplain, E.s. Fsl (D) dc - channel (channels of
the Strzelecki Creek floodplian - fewer species, narrower and less

. dense fringing woodland on the edge of the Strzelecki than along
the Cooper, with much reduced (or totally lacking a) ground layer).

Overstorey: Eucalyptus microtheca~Lysiphyllum gilvum - Acacia stenophylla
low open woodland.
Diplatia grandibractea parasitises E. microtheca.

Understorey - shrubland with common species: Enchylaena tomentosa, Atrlplex

nummularia, Muehlenbeckia cunninghamii, Chenopodium nitrariaceum and
Eremophila bignoniiflora.

Ground cover: very sparse ephemeral forb-herbland.
Forb: Sclerolaena intricata.
Herbs: Tetragonia tetragonioides and Lavatera plebeia.

(e.g. Photo 30).
Habitat 79 in land system Fs2.

Habitat 79: E.u. Fs2 (D) =~ floodplain, E.s. Fs2 (D) df - floodout (floodout
sections which are a very small component of the floodplain e.g.
near Site 28).

Overstorey: occasional emergent Eremophila bignoniiflora or Eucalyptus
microtheca.

Understorey dominant: Muehlenbeckia cunninghamii - Chenopodium auricomum
low open shrubland.

Ground cover - chenopod sub-shrubs: Atriplex spongiosa, Salsola kali,
Sclerolaena intricata, S. diacantha, S. costata, Neobassia proceriflora
and Babbagia dipterocarpa. ' :
Common herbs and grasses: Calotis hispidula, Zygophyllum howittii, Tetra-
gonia tetragonioides, Helipterum strictum, Calotis porphyroglossa, Aristida
contorta and Enneapogon avenaceus.

Habitat 80 in land system Fs3.

Habltat 80: E.u. Fs3 (D) - floodplain, E.s. Fs3 (D) df -~ floodout (floodout
sections of an extensive nature on the Strzelecki Creek floodplain
| e.g. near Toolache Waterhole - Site 28).

Overstorey which sometimes occurs: Eucalyptus microtheca + Eremophila
bignoniiflora low, very open woodland.
Contains: occasional Acacia victoriae.

Understorey - principal component of the Strzelecki Creek floodplain:
Atriplex nummularia low open shrubland.

Common associates: Chenopodium auricomum and Muehlenbeckia cunninghamii.
Less frequent associates: Chenopodium nitrariaceum and Eragrostis austral-
asica.

Ground cover: Atriplex spp. - Sclerolaena spp. chenopod low shrubland.
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sections at the extremity of thegstrzelecki Creek floodplain with
yellow-grey silty clay soils).

Low (< 30 cm) open epheméral forbland.

Chenopod sub-shrubs: Atriplex spongiosa, A. angulata, A. lobativalvis,
Sclerolaena bicornis, S. intricata, S. diacantha, Salsola kali, Babbagia
acroptera and Dissocarpus biflorus var. cephalocarpus.

Also present: Frankenia spp.

Herbs and grasses: Calotis ‘hispidula, Helipterum strictum, H. microglossum,
Plantago varia, Tetragonia tetragonioides, Goodenia lobata, Bulbine alata,
Euphorbia spp. and Eragrostis eriopoda.

(e.g. Photo 33).

Habitat 83: E.u. Fs5 (D) floodplain, E.s. Fs5 (D) dtl - terminal lake (ephem-

eral lakes of the Strzelecki Creek floodplain with yellow-grey,
hard silty clay soils e.g. Big Lake Moonba - see Photo 34).

A. Lake floors.

Low (< 30 cm) open ephemeral forbland.

Chenopod sub-shrubs: Atriplex spongiosa, A. angulata, A. lobativalvis,
Sclerolaena bicornis, S. intricata,.i. diacantha, Salsola kali,

Babbagia acroptera and Dissocarpus biflorus var. cephalocarpus.

Also: Frankenia spp.

Occasional species: Chenopodium nitrariaceum and Eragrostis australasica.
Herbs and grasses: Calotis hispidula, Helipterum strictum, H. microglossum,
Plantago varia, Tetragonia tetragonioides, Bulbine alata, Euphorbia spp.
and Eragrostis eriopoda.

B. Lake margins.

Gunniopsis quadrifida, Halosarcia indica ssp. leiostachya and low'Eucale-
tus microtheca may occur.

Habitats 84-85 in land system Fol.

Habitat 84: E.u. Fol (D) - floodplain, E.s. Fol (D) dc - channel (channels of

the more significant creek systems - vegetation near waterholes
e.g. Mudcarnie Waterhole near Site 4).

Overstorey: Eucalyptus terminalis - E. microtheca - Acacia cyperophylla +
Eremophila bignoniiflora + Grevillea striata low open woodland.

" . ..
Understorey: Leptochloa digitata- Psoralea australasica - Lavatera plebeia
+ Cassia oligophylla :_Enchyleana tomentosa tall closed grass-herbland.

Ground cover: dense ephemeral herb-forb-grassland.

Ephemerals: Echinochloa inundata, Diplachne fusca, Convulvulus erubescens,
Glinus lotoides, Psoralea australasica, Cucumis melo ssp. agrestis, Centi-
peda minima, Calocephalus platycephalus, Polygonum plebeium, Gnaphalium
indicum, Nicotiana velutina and Wahlenbergia spp.

Habitat 85: E.u. Fol (D) - floodplain, E.s. Fol (D) dc - channel (channels of

the more significant creek systems - vegetation along channels
not associated with waterholes 'e.g. Mudcarnie Creek near Site 4).

Overstorey: Eucalyptus terminalis - E. microtheca - Acacia cyperophylla
low open woodland.

Understorey: Cassia oligophylla - C. phyllodinea low open shrubland.

Ground cover: eghemeral forb-herb-grassland (essentially the same species
as for Habitat 84 above) . = .= ¢ :

Habitat 86 in land system Fo2.

Habitat 86: E.u. Fo2 (D) - floodplain, E.s. Fo2 (D) dc - channel (channels in
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more extensive sand plains e.g. Candradecka Creek).

Acacia cyperophylla - Eucalyptus microtheca - Hakea eyreana low open
fringing woodland.

Habitat 87 in land system Fo3.

Habltat 87: E.u. Fo3 (D) - floodplain, E.s. Fo3 (D) dc - channel (channels of
minor creek systems (type 1) - a “small but important component of the
Uncoordinated Drainage Dunefield Environmental Subassociation 8.4.4.7)

Overstorey: Acacia victoriae - A. farnesiana + Santalum lanceolatum tall
 open shrubland.

Ground cover - very sparse cover of ephemerals: Crotalaria smithiana,
" Myriocephalus stuartii, Atriplex velutinella, Calocephalus platycephalus

- and Centaurium spicatum.

Habitat 88 in land system Fo4.

Habltat 88: E.u. Fo4 (D) - floodplain, E.s. Fo4 (D) dc - channel (channels of
minor creek systems (type 2) - a “small but important component of the
Uncoordinated Drainage Dunefield Environmental Subassocaition 8.4.4.7)

Overstorey: Cassia phyllodinea - C. oligophylla low shrubland.

Ground cover: dense cover of ephemeral grasses and forbs.

Species may include: Sclerolaena bicornis,§: diacantha,.g.intricata,

Atriplex spongiosa, A. angulata, A. limbata, A. lobativalvis, Gnephosis
foliata, Astrebla pectinata, Eragrostis dielsii, Euphorbia australis, E.
tannensis ssp. eremophila var. eremophila, Euphorbia spp., Teucrium racem-
osum var. racemosum, Crinum flaccidum, Morgania glabra, Centaurium spicatum,
Frankenia uncinata, Maireana microcarpa, Calotis hispidula, Marsilea drum-
mondii, Calocephalus platycephalus, Calotis porphyroglossa, Daucus glochid-
iatus, Tetragonia tetragonioides, Eriachne aristidea, Alternanthera nodiflora

and Calotis multicaulis.

' Habitatsl89-90 in land system Fo5.
Habitat 89: E;u.<§ps (D) - floodplain, E.s. Fo5 (D) dtl - terminal lake.

Lake floors.

Ground cover: ephemeral forbland.

Ephemerals: Atriplex angulata, A. limbata, A. spongiosa, Sclerolaena
intricata, S bicornis, S venlecosa, Dlsésbarpus paradoxa var. latifolius
and Salsola kali are llkely to occur.

Also likely to be present: Plantago varia, Calotis hispidula, C. erinacea,
Daucus glochidiatus, Frankenia spp., Aristida contorta, Psoralea SPP- .
Calocephalus platycephalus, Euphorbia australis, E. tannensis ssp. eremophila
var. eremophila, Eragrostis setifolia, Sida ammophlla and Swainsona phacoides.

(e.g. Lake Moorayepe).
Habitat 90: E.u. Fo5 (D) - floodplain, E.s. Fo5 (D) dtl - terminal lake.

Lake margins.

Overstorey: Eucalyptus microtheca low open fringing woodland.

Ground cover: ephemeral forbland.
Ephemerals essentially similar to those of lake floors (Habitat 89) with

occasional Atriplex nummularia shrubs.

(e.g. Lake Moorayepe).

lWithin this land svstem two habitats are recognised as the ephemeral lake(s)
in question are distinct in having a definite presence of fringing woodland,
which may not be the case for other ephemeral lakes in the study area - more
data is required on these.
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convergence of sand plain and floodplain associations was encountered e.q.
near Site 28.

vVegetation essentially as for Habitat 97.

Habitat 99: E.u's GPls (F) - gibber plain/ Dp6 (B) - dune, E.s 's GPls (F) £ -
gibber plaln/ Dp6 (B) b - dune. :

Gibber plain red duplex soil / sand dune base interfaces - small areas only
occurring as narrow bands along the dune margin e.g. near Site 1.

Overstorey: Eucalyptus microtheca low open woodland.

Understorey: Muehlenbeckia cunninghamii - Chenopodium auricomum - C.
nitrariaceum - Santalum lanceolatum - Atriplex nummularia - Maireana aphylla
- Enchylaena tomentosa low open shrubland.

Ground cover: ephemeral forb-herbland. .
Ephemerals: Einadia nutans, Alternanthera nodiflora, Atriplex spongiosa, A.
velutinella, Portulaca intraterranea, Euphorbia spp., Marsilea drummondii,
Babbagia acroptera, ‘Sclerolaena intricata, Eragrostis setifolia and Astrebla
pectinata.

Habitat 100: E.u's GPls (F) - gibber plain/ Dp6 (D) - dune, E.s's GPls (F) f -
gibber plain/ Dp6 (B) b - dune.

Gibber plain deeper, red duplex soils / sand dune base interfaces - e.g.
near Site 1.

Overstorey: Acacia victoriae - Grevillea striata + Hakea eyreana low open
woodland.

Understorey: Acacia vicoriae (low form = ssp. arida) - Cassia nemophila
var. nemophila - C. phyllodinea - Enchylaena tomentosa - Maireana aphylla
low open shrubland. .

Ground cover: ephemeral forb-herbland.

Ephemerals: Sclerolaena parallelicuspis, S. bicornis, S. lanicuspis,
Salsola kali, Atriplex spongiosa, Euphorbia parvicaruncula, Gnephosis
foliata and Teucrium racemosum var. racemosum.

(e.g. Photo 38).

Habitat 10l: E.u's GPls (F) - gibber plain/ Dunc (B) - dune, E.s's GPls (F) £ -
gibber plain/ Dunc (B) b = dune.

Gibber plain / uncoordinated drainage dunefield interfaces e.g. near Site 4.

Astrebla pectinata open grassland over ephemeral herbs.

Associates: Atriplex spongiosa, A. angulata, Sclerolaena spp. and composites.
Occasional associates: Cassia phyllodinea and C. oligophylla.

Habitat 102: E.u's GPls (F) - gibber plain // Ds4 (B)/ Ds4 (C) - dune/lnterdune
low, E.s's GPls (F) £ - glbber plaln // Ds4 (B) b/ Ds4 (C) ¢ - dune/
interdune low.

Gibber plain / sand plain interfaces - tongues of gibber plain in the sand
plains of 8.4.4.6 north of Innamincka.

Astrebla pectinata open grassland over ephemeral herbs.

Occasional associates: Cassia phyllodinea and Acacia victoriae.

(Fauna Results...87).
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Table 6 - 2pecres °.L rmommeal reworded wh this fnriey | E“'\Vj.v.nwmﬁiui‘
Association Bl |
I
Fawilies Species Observahon Habitots |
Endemic species ' |
Muridae Le.ggg diva :szv-e:ﬂ la'vesfveum‘ Plaia . Dume |
' h owl pellets '
Noi-omss Cervings ive spedcimen Placi ?
No!-om;._s gg.(m"u.r 1h owl pellets —_— i
alexis ov fusaus or bot) only
freridonys aurhalis live Specivuen Plaimn |
B hermonnsbuvggusis live speuvrern, Puie / Swale |
s ol pellets Grassy creelebed
Dume / Gribbel
Rathus villosissimus n owl pelleks — |
On\t:) i
Dasyuvidae Ardechynomys ]ﬂia_e_r in owl pellets —_ ‘
ol |
h{éumtues é}_’ﬁg&]_ live speciviren Plaiw
Plavigale gilesi hve speuvien Duue./Swa-‘ej
Jmsinthopsis hve Specwviren Plava ecla¢|
crussicaudatn 1 owl pellets '
S mawsura live specivren Recemt dunel
Elo\w'a_o_d_e, se. imn ow| pellet — |
(:peuw\e« (o:l') |
Maumpodidoe Macopus rafus recesmt hocks —_ i
seas, port sheull |
bund
V“Perﬁ\.bv,;dqe_ N;c'i"iceus e live speuriesm A"LO”W%O‘,%:

Myctopkilus geoffroyi

live ‘s'pe,g WACAA

Av-baveal Al

Introduced speues

Feled ae Felis cadus live Specaven Gremessd |
Cancdae Qc_\_u_fL &“30&1[ ﬁa_g hve Jpeumrern Seen Geumesol |

Vulpes vulpes skall found — l
Muridae Mus musaalus live speuistan Geraual |
Equidae Equus caballus lve speuviren Seen | Germern |

E. asisug e fpeuvhen seen G'Ww \
Bovidae Bos tuwuvug hve speciisern seen | Gremeral I
Comeldae Lawelus dromedaviug live specinen Seem | Geumernd |
Sucdae Eﬁ ﬂ-_vg:f_r_»_ mandible founc\ — |
Leporidoe Oractolaaus cuniculus e speuvinern Dune_/.fuolei
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4.4 FAUNA RESULTS

A preliminary list of fauna specimens (mostly derived from data sheet
entries) is presented in Appendix O. Invertebrates and fish are presented
separately in the text. All species groups are treated in greater detail in
the following subsections.

4.4.1 Mammals

Trapping effort is difficult to standardise. However each of the seven
sites studied by the consultants was surveyed by using approximately 100 pit-
fall trap-nights and 500 box trap-nights. The spotlighting and mistnetting

effort varied considerably between sites. The total trapping effort is summar-

ised (Table 5).

Table 5 - Total trapping effort.

Trap-nights

Hours spent

Pitfall traps

713

Elliot

1799

Sherman

1479

Spotlighting

18.5

Mistnetting

19

Nineteen species of mammals were caught or seen within the survey area
and a further six were represented by skeletal material only (Table 6).
Preferred habitats are indicated in Table 6.

Some species were caught by only one method, whereas others were caught
by more than one. Trapping success was characteristically low (Table 7).

Table 7 - Methods by which mammal species were collected in this survey and
the trapping success rate.

] Pitfall *
Species traps Box traps Spotlighting Mistnetting
Nyctophilus geoffroyi 1
Sminthopsis crassicaudata 3 3
S. macroura ‘ 8
Pseudomys australis 1
P. hermannsburgensis 12 7
Leggadina forresti 2 1
Notomys cervinus 3
Mus musculus 3 25
Planigale gilesi 3
Dasyuroides byrnei 1
TOTALS 31 34 7 1
SUCCESS PER EFFORT - 4.3% 1.0% 0.4 per hour -

*
In addition four bats of two species (Nyctophilus geoffroyi, Nycticeus sp.)
were caught by one NPWS team. '




Ic:b\a 8 -

* Recovded n

87A

_S_Pe,c(es of birds recorded o{;‘m'v\L-ﬂnis surveu of Asrociation 8-44,

(olumns A . Abundance R =vrare; U= unwmmon . MC-=
moderately common | C = common V( = very cormmon.
Habitats ! Aquatic - open = open water bodies | cover =
' water bedies witt ewergent veﬁu-uhév\ " edse = adses
cg Woter badies.
4 Woodland - ripariain woodland 3%@6’0..“:)
Shubland - eq. of lignum , Ariplex nummulana
or samphire - Moy be o componnewnt o( woodlond.
Floodplaiins

' preffered wants of These mos be
: Duncf-x'e.\a\s} : e 9

. tndicated .
I @ibber - includes gibber plas da\j lemses ond
offe~ beHer vesetnted pockelrs of 3ibber.
Saasonal - widespread wnder favourable
Gonditons onl:)
B . Breed-'vxj desmoted 53 v
C - Dc?,y\g\evw.e. on (D) vs Indepwo\ence o{— (I)
Fee Water Bodies (f’ demotes ungerh-'vd'\:)).
Hhe Norh - east butb not wilkiin 864,

? Re..ord Moy be 1 valc'd_
4 Not wmembers of Hpicad bird wmmunines  assoaated wilk +he PveAOMJv\onl‘
OVla.v\ habitats of- 8- 4.4 e, eer vasmvﬂ’ ov\d/ov- rare

Fa—v‘.nl:’.( SPegn'es A | Habitats BlC
Dromaiidae Dromaius povachollandiag u General vV |D
Podicipedidae | Rliocephalus poliocephalus R | Aquahic- opengcover | v D
# Jachybaptus novaehollandiae R | Aquahc D

Peli canidae Pelecanug conspicillatus u Aqq ah'c- open D
Phalacrocoracided Phalacrocorax carbo R | Aquatic-open D
P melanoleuws R Aquatic-open D

Ardeidae Ardeus padaficus U | Aquatic - edge. D
A. povachollandiae U | Aquatic - edge D

Egretta alba R | Aquatic - edae D

: Nycticorax caledonicus R Aquqﬁc - covergedee D
Plataleidae Pleaadis  falcinellus R | Aquakc- edoe )
Platalea. regsia R | Aquahc-edge D

P Havipes U | Aquatic-edge v | D

Anatidae Dendrocygna  eyton R Aquatic -covers edge D
Gygnus  otratus R Aquatic - open D

[**Tadorna tadornsides R | Aquatc D

Anas syperciliosa U | Aquatic-open 8wver| v | D
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!able_ 8 (cont' ol)

Anatidae Ama_g_ gj_b_g_bﬁ-fm MC Aquahc ~opens8cover v D
¥ A. castanea R | Aquatic D

A, rhynchetis R | Aquahic -open D

Malacorhynchus membranaceus u Aquatic -opengeover | v | D

Aythya australis R | Aquaht - open v |D

Chenonetta _julogta u Aquahic - edge 8 cover D

4+ Oxyura australis R | Aquatic D

Biziura lobata R | Aquatic-open D

Accipitridae Milvus migrans C General (woodland) J 1
? Lophoichinia  Jsura R Woodland 1

Hamiroctra melanosternon u Woodland v I

Haliastur spherurug U | Woodland vV 1D

Aquila, audax MC | General I

Hiraaetus morphnoides u General v 1

*Circus gssimilis R | General I

€. geruaimosus R | Aquaht - cpeng aaver D

Falconidae Falco subniger U | General (seasonal) 1
E longipennis R Woodland T

+ F. hggo leucos R Woadland 1

E  lYerigera MC | General (dune) v 11

. cendhwoides MC | General (dune) I

Rallidae Porgana Humirea R | Aquahic- cover D
Gallinula  ventralis U | Aquahi-coverg edge D

+ ﬁ_ tenebrosa R Aquatic D

&Pk%r_;_o_ Porphario 'S Aqua‘h'c- covexr D

Fulica atra R | Aquaht- cpengever D

Gruidae Grus rubicundug u Aqua‘h'c— edge D
Charadriidae Vanellus miles U | Aquahc- edae J D
Y. trcolor R | Floodplan (margin) D

E":ﬂbmjg"ﬂi evrctus R Aqucrh'c - edoe D

Chadrius \_f_t_e_f_\_c_qpl_“_tﬁ R Aquahic - edge v D

f,_. melanops u Aqua'h'c - edge. v D

Peltohyas  australis u Floodp\mh [Gibber | V I

Recurirostridae] Himantopus himantopus R | Aquahc -edae D
Recurviraitva novaehollandiag | R | Aquahi- opengedge|l v | P

Scolapacidae -_[ﬂ'!\_ga nebularia R | Aquahi- edge D
+ Ga”.’naag hard wickii & Aqutﬂ'\'( D

¥ (alidvis acummatn ?\ Aqua‘h'c - edge D

Glareolidae Stiltia  jsabella MC | Floodplain [/ Gibber-|  |?D
Laridae Larus novaehollandiae R Ac\ua+ic-cpen.g edge D
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Lavidae _(_x_e,‘lo chelidon nilokica R Aqua'\'ic-opzn/G-':bber D
Chlidontvas hybrida R | Agquahic- open D
Hydroprogne, caspia R | Aquatic-open D
Columbidae |*Columba livida R | Dwellings D
¥ Geopelca placida C Woodland D
G cuneaty C Woodland / § km‘gﬁ;\d D
# Phaps  hish-ionica R | Duve,sHoodplain/Gibbed D
QE;RLQPS IQM VC Cmnem( \/ D
Cacatuidae Cacatua roseicapilla VC| Generul (seasonal) | v | D
Q Sanguineq VC| General (vw:odlanc“ v | D
Polytelitidace Nymphicus  hollandicus R | Generul (seasonal) D
P‘ﬂ*’_\gcudd\ae. Melopsittacus undulatus C General (Se.osona\) D
Barnordids barnareli u Red gum woodland D
Bephotus  haemaPonshug MC| Weoodland J D
Nor thiella ‘\aemahsg_;_f__ MC WOoc“av\o‘/kaUanA v |D
*+ Neop‘r\uv\a bourk ii R Shvubland (h(l) D
Cuculidae Cuculus pallidus R | Shrubland (+ull) 1
' _ -Generol (seasonal)
Qg;sog&cyzs basalis u Generul (seasonal) I
5+Yn'~jidcle Ninox connivens R Red gum woodland I
Podargidae Podargus  shrigeides MC| Weoodland 1
Aeso*“\e.liche Agojhdes cristutus MC| Woodland v I
Apodidae *Ap_us pacificus R General I
Alcenididae Baleyon pyrrhopyaia MC &'e-ﬂev:: (s:amnal) v | I
H.  sancta 'S él"’:; u:“wooa\land (3
Mevopidae Merops  grnatus MC | Gemeral (seasouna) 1
-Woodland '
Alauddae Mivafra javanica u Gibber /F(oodou-r 1
Hirundinidae Chevamoeca leusternum MC| General (cluv\e.) 1
Lecvopis pigricans | C Woodland Ny
L. ariel C Gemeral (vkmdland) v I
Motacillidae | Avthus novaeseelancliae C | Geverad (shrubland 1
/ibber )
Cm’upep‘v\ost'dao_ Covau&\#a_ novaehollandiae u Woodland (8ed 3.4.\) J I
. *_C_, - maxima R FlOOO‘p‘at;\ I
Lalage  sueurii MC | Gemerad (dune) I
Muscicapidae fetroica goodesovis’ R | Floodplam (\«Ioorjand I
/ shrubland)
?Pack ephala  rufiventeis R | Woodland 1
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[ab|e. 8 ( cont!

d)

Muscicapi dae Colluvicincla harmenica MC | Woodland I
Oregica .guﬂuralis u V\Ioodland/Shm\o\anol I
Mywagra thquieta R | Red gum woodland 1]
Rhipidura lewophrys VC | General (woodlandy/ 2]

Shvub\and)
Orthonychidae Psophodes crvstatus MC | Floodplain(shwubland) I
: Cihclosoma  ctiinamom eum MC | Gemernl (dune | gibber) I
Tiwmaliidae Pom ate stomus mﬁ&p; MC Woodland/Shmb\and T

(+al))
Silviidae Acrocephalus  stewtvreus R Aquah'c—cwer D
!'_'lgegglurus grom nea R Aquah'c— cover D
Clnc.lo am us mgih W§|. ‘R wooc"ar\d ('ge_dsuha) I
(_:_. crurolis R @rassland I
Maluvidae Hglurgs lamberti C Ctenc.ruJ(duno/d\mb\and) I
.‘\_1_. leu topterug VC | Generl (o‘um/xhvubhnd) I
Aﬁ%*ﬂh]é goydem u Zﬂyx—“oa Dune I
Acanthizidae |4 Acanthiza uropyaialis R | Shrubland I
A chrysorrhoa R | Floodplam T
phelocepl\alus leucopsi s u Genewol(skmbhnd) I
. ugrcincin R | Dunefield (dure) I
Clmacteridae leag‘fens prCumnus C Red Qum woodland ?I
Melphagidae | Acanthogenys rufo gulavis U | Woodland fblard (i) D
Manorina ;ﬂav(s ula V( |~ Woodland D
Lichenosdimug  virescems MC | Shwbland (dune) D
&[‘\Ua{-a VC Woodland D
Ephthianuridae| Eph#hionura Hricolow MC | General (seasonal ) D
-dune
: - Shrubl ancl/smﬁlm\d
i aqm'frogs‘ u G’wa.‘(sea.mno) D
- shmblandkmslmd _
Ash byia ovens( U | Gibbes 1
Dicacidae Dicaeum  hirundinaceum Woodland /Shmbland T
(+ally

Pardalotitidae | Pardolohus vubricabus C | Woodland I
Passevidae Pasier domeshicu R PWelle: D
Plocerdae Poeg\«'\‘a gutata VO | Gemerol (dune) D
Grallinidae Grallina cyanoleuca C F(ooa\p\a«b\(woodbnd) D
Artamidae Artomus ‘e_uwrkgpchu; C Woodland D
A personatus C | Gemerol (.\'easonol) ' D
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_To_bhi (contd)
Artamidae  |# Artamus superciliosus R | Generdl D
A_. cnereus VC | General v I
Crachiidae Ggmnor\mha +ibicen C Gemernl (o\w\e) v |11
Covvidae Coryus coronades VC | Woodland v |D
(. bennett; VC | Gemeval (dune) | v [ D
Acipitridae Elonus  senpius }'fra(es found 0{' ‘F"'w«w presence .
Tytonidae Tyte  alba _ ,
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4.4.2 Birds

During the course of the two.field trips by the consultants and the N.P.
W.S. training exercise, 121 species of bird were positively identified in
8.4.4 (Table 8). As well, evidence of two species - Letter-winged Kite Elanus
scriptus and Barn Owl Tyto alba - having been present in the past was gathered,
while the records of Chestnut Teal Anas castanea, Blue-billed Duck Oxyura austra-
lis, Rufous Whistler Pachycephala rufiventris (which have been positively record-
ed in=28.4.4 previously), Yellow-rumped Thornbill Acanthiza chrysorrhoa (of which
there is a previous unconfirmed report in 8.4.4) and Square-tailed Kite Lophoic-
tinia isura should be regarded as tentative and require confirmation by the
observers. Four species were recorded in the north-east but not within 8.4.4
during the survey. ’

-~

The 132 species of bird recorded in the survey are listed in Table 8, and
those species found breeding are indicated as is the preferred habitats of all
species observed. Species that are not memebers of the typical bird communities
associated with the predominant avian habitats of 8.4.4 are indicated - these
are vagrant and/or rare.

Bird censusing was conducted in the vicinity of the permanent peg at seven
sites. Details of habitats censused and times when censuses were conducted are
given in Appendix P. Numerical data.genbrated by the eight sets of censuses
condicted at the seven permanent sites surveyed by the consultants (Sites 1, 4,
6, 14, 23 and 28 and two sets conducted at Site 25) are presented in the appen-
dix, as are density estimates. These estimates are dgiven for the more common
species recorded while censusing, and the figures are directly comparable between
sites. In Appendix Q, a complete list of birds observed in the vicinity (approx-
imately within 10 km of the permanent peg) is given for the nine permanent sites
and some other sites. A qualitative assessment of the abundance of species
encountered at the seven sites surveyed by the consultants is also made.

4.4.3 Reptiles

Species in the five families of lizards that occur in Australia and species
of snakes from two families were collected. In addition the N.P.W.S. reported
a specimen from a third family of snakes. One species of tortoise was recorded
(Table 9). ‘

It is indicated whetherseach species has been collected in the study area
previously (Table 9) based on information in the card catalogue and register of
the S.A. Museum and on published information. A one word description of the
major habitat type in which each species was collected during the survey is
also given.

Most species known from Association 8.4.4 were collected during the survey.
4.4.4 Frogs

Five species of frogs were collected in Association 8.4.4 (Table 10). Only
one species was collected at more than one site, although two others were heard

calling at a second site. In addition, Litoria caerula was reported from
Embarka Waterhole (Lawry O'toole, pers. comm.; see also Appendix O).

4.4.5 Fish

Only four species of fish were collected during the survey (Table 1ll). All
were collected in water bodies that either contain water permanently, or for
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- S > ‘ - P . Y 8.4 X%y
Species o!’ rephles collacted Assou atige A 4 tka Suryes,
Sobus  suuabols : W = well baaswse f-q.,... area ; Fao collecked o...hj
afecod dhanirs pravwously , N i wob prevwously wllededit Alouiion B4y
*Spuue's collered o repated by He NPWS Luk waor reuovéedka (omsudbanss

F:--Zb Speces Stobus Habiratg
TpNopidas Tyehlina bilubovedaty W Dunre
Elapidae Psemdechs auashvalis W Gemesad
*Preudonaja, modestn w Plaws
! Tuta gutw w Plaia
_V‘Bo:c\ae FAeidites mﬁ%ﬂ w Dune
Vovuuidae Yoruvuig gou\&j Pavirufus W Geameral
Asa.wu'dae Braphibolums nudialis w Plaua
| R e w Gemeral
A yithceps w Germerod
; Diperiphorn  winredeej w Dune
ngorod\‘o\ae Laades M N Pla
| "Delme Hinddn F ?
G ekkonidae Q'plodu%ila_.g h’me_a_ F Gribbes
D. ciliduis intermediug N Swale
0. wuspicallatus N Placs
D. SFWJ«E{)‘_\_;_;_ w Dumna
D. testellawys w Plawa
Geluyve, vori@gatba wwmplex W Avbave ol
Hetessneha binmoel W Gererval
Lucasiunn dowmaessnn w Pune
Nephorsnes  leavig F Pusme
; &l‘whdaocéum ornato w Swrate
SuincTdae fqph_bl_e;pl\aru: platycephalug W Avboreal
Creamotus  beoolesii w Dume / Swrade
C. leae ‘W Punme / Surmle
C. Ceqias w Dune / Swrade
o sckmmbumk_ﬁ F Dune [ Sunle
L Species - Grusxy Creelebad
‘ Eaerunid jnornata 5 Surale
Eresaca sciinau s &‘Ll'ola.hll richordion; W Puwne
% ' beristn labialis W Dune [/ Semde
! Levista x anthuva F Duwe
1 | Memena acesi w Plaia
| Movetbia  adelaidenny W Plada
M. bou\wgm’_ w Plaia
liliqua wultfoiuata N furade
(Lelidae Ev_«_-n_e_\m se. w A-c‘v;o-h'c
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Table 10 - Data concerning species of frogs collected during the survey of
Association 8.4.4.

Species Location Number Collected
Ranidella deserticola Chillimookoo Waterhole 1

Litoria latopalmata Chillimookoo Waterhole 1l

Litoria caerula *Mundibarcooloo Waterhole : 2

Toolache Waterhole one heard céliing

Cyclorana platycephalus 4 km south of Lake Moorayepe 1
Embarka Swamp chorus
Neobatrachus centralis 4-5 km S of Lake Moorayepe 28
#15 km west of Lake
Etamunbanie 1

* Collected by the N.P.W.S. ; # collected outside the study area.

long periods of time following floods, or on floodplains adjacent to such sites.
One species (Australian Smelt, Retropinna semoni) was collected at all sites.
No fish were collected in Embarka Swamp or in the leading front of the flood-

waters SSE of Lake Perigundi.

Table 11 - Fish species collected at each site.

Site Species Collection Method
Innamincka Causeway | Retropinna semoni (Australian Smelt) | Dipnet
Plectroplites ambiguus (Yellowbelly)| Found dead
Scrubby Camp W.H. Retropinna semoni (Australian Smelt) | Seine
Nematalosa erebei (Bony Bream) Gill net
_ Hypseleotris sp. (Carp gudgeon) Seine
Tirrawarra W.H. Retropinna semoni (Australian Smelt) | Ceine
Hypseleotris sp. (Carp gudgeon) Seine
Tirrawarra Swamp Retropinna semoni (Australian Smelt)| Dipnet
Nematalosa erebei (Bony Bream) Dipnet
Hypseleotris sp. (Carp gudgeon) Dipnet
Chillimookoo W.H. Retropinna semoni (Australian Smelt) | Seine

4.4.6 Aquatic Invertebrates

A preliminary (and incomplete)list of invertebrate groups recorded in the
Cooper was prepared (Table 12). This has since been updated by the E. & W.S.
(Appendix W) . Some identifications of adult Trichoptera were also made by

Alice Wells of the University of Adelaide (Table 13).

4.5 STATE OF THE COUNTRY AT THE TIME OF SAMPLING

4.5.1 General State of the Country

The southern parts of the study area in particular, in the vicinity of the
Strzelecki Creek floodplain, had a depauperate vegetation in terms of species
composition, condition and density of vegetation. The area appeared to be extreme-
ly dry and little ephemeral matter was present. Since the Strzelecki is an over-
flow channel of the Cooper Creek system, which receives water in only the
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heaviest floods (Section 2;5.2i-or.ffoﬁ local runoff, the condition of the
land would seem to be typically parched. :

Punefields to the west of the Strzelecki Creek floodplain were in a similar
state. They were sparsely vegetated in general - the odd dune carried a good
cover of sandhill canegrass 2Zygochloa paradoxa (£ 30% cover). Much of the inter-

. dune corridors was bare and very few interdunes carried groves of wattles Acacia

spp. or other small trees. , : ,

Only the parts of the Cooper Creek floodplain, which received water as a
result of the 1983 flows (Section 2.5.2), exhibited a dense ground cover of
ephemerals. Most other vegetation affected by floodwaters had apparently benefit-
ed from this influence. The western part of the study area was typically parched,
except for the immediate vicinity of the flooded areas.

Heavy rainfall in the north-east part of the study area in May 1983 (cord- .
illo Downs recorded 100-125 mm of rainfall at this time - Manager's Wife, pers.
comm.) ensured the presence of water in waterholes, such as Mudcarnie Waterhole,
whiéh would normally have been dry. Rainfall also occurred during the second
field trip,which encompassed sites in the northern half of the study area. A
relatively dense cover of ephemerals was thus encountered in some areas and the
perennial species exhibited apparent luxuriant growth as well. These conditions
also brought out the less often encountered species of fauna, which would other-
wise have occupied local or regional refugia.

It was fortunate to have found parts of the study area under the influence
of later than normal flows of the Cooper Creek and unseasonal rainfall as well
during the survey. In more typical years (Section 2.5.1) it would be expected
that between September and mid-November (the time of the present survey) the
entire study region would have been in a drying off state, so.flora  and fauna
would have been less diverse.

4.5.2 Influences of Herbivores and Man

Apart from the obvious modifications to the land in relation to petroleum
development, such as clearing and levelling and levee bank formation for access
to Embarka Swamp (Tirrawarra Field) or the widespread shotlines, which will
eventually (and for the most part) return to the landscape, the most obvious
effects have been in. relation to man-controlled and feral herbivores.

Records on data sheets (separate volume) and from other sources show that
the area of Sites 73, 8, 10, 11, 14, 16, 18, 20, 22, 23, 25, 28 and 30 were
generally disturbed by moderate to heavy rabbit infestations in recent times.

The dunefields nhear Site 7A were in a poor condition, while numerous warrens. or
evidence of digging and grazing was recorded on data sheets for Sites 8, 10, 11,
16, 18, 20, 22, some localities near Site 25 and in the area of Site 30. Sites

25 and 28 were obviously affected by stock also and several rabbits were encount-
ered near Site 23. . . '

The effects of rabbits is more obvious in or near dunefields, however the
whole area surveyed, where visited, generally exhibited the effects of disturb-
ance. This disturbance was either in the form of complete denudation due to
foraging or trampling by herbivores (stock, horses, camels and rabbits) or
vegetation was generally of an open nature with the shrub and tree layer more
prominent, where a more prominent ground layer was expected. The amount of open
space was often in the order of 70%, except where leaf litter was dense or where
ephemeral growth had occurred due to rains or river flows.

It is difficult to assess the level of disturbance because there is no
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| example (benchmark) in existence with which to compare existing vegatation
' that shows the country as it was prior to the land being taken up and stocked.

' Because of periods of overstocking in the past (Section 2. 8), it is probable
. that no .areas have escaped from the influence of herbivores. As reported by
'workers such as Ratcliffe (1936) and Jessup (1951), the country cannot sustain
a regime of continuous grazing without at times being overstocked and hence,

' suffering the consequences.

Landsat image 104-079 shows some of the worst affected areas as a light
yellow-brown hue with some obvious cross-fence contrast in the area of

; Innamincka.

-
-l
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5. DISCUSSION
5.1 INTRODUCTION

In this section, habitat results will initially be discussed separately
from fauna results. An attempt will then be made to unify the assessment-of
the habitats of 8.4.4 in order to satisfy the perception of these by bdbth the
botanist and the zoologist. ‘

5.2 . INFORMATION RELATING TO THE ASSESSMENT OF HABITATS

5.2.1 Plant Species
5.2.1.1 Introduction

The following conclusion of Jessop (1982), resulting from the 1975 N.C.S.S.
A. survey of the far North-East of South Australia, seems an opportune place to
start this discussion on plant species of 8.4.4.

"The collection of nearly 800 specimens and 277 species has made an important
contribution to the known distribution of at least 11 species listed in Specht
(Specht et al., 1974) as rare or endangered and useful additions for other
species.

No evidence was found on the basis of the lists of species collected in var-
ious areas to suggest that any particular area particularly needs protection.
However, there is a long list of about 100 species which may be rare or
threatened and whose survival in the far north east has not been proved. The
possibility that many of these species will not survive in the far north east
without deliberate protection cannot be ruled out ".

Specht et al.'s (1974) treatise is now largely dated by more recent works,
such as that of Leigh et al. (198l). Hence some of the conclusions made by
Jessop (1982) are no longer valid. These have been further invalidated by more
recent collections, in particular from the present survey (as detailed in the
following subsections). However, some important information is worthy of note.

A total of 138 species of plant were recorded as rare or threatened in the
far North-East by Specht et al. (1974} see also Jessop, 1982). And, although
many of these are now not considered rare or threatened in an Australia wide
context (Leigh et al., 1981 - different criteria used and more information avail-
able), the number indicates the extent to which plant species have declined
since European occupation of this area of South Australia.

It is probable that few species (if any) have escaped without any inter-
ference. Those species that are not consumed by grazing animals because of, for
example, inherent poisons (e.g. caustic weed Euphorbia drummondii) are likely
to be affected in other ways such as trampling of whole plants in the case of
smaller species or trampling of root systems of larger species, resulting in
death. Mulga Acacia aneura may have been eradicated over large areas of 8.4.4
because of ovegrazing and is now considered to be very rare here (Appendix R -
p. R49).

68 families, 241 genera and 556 species, subspecies and varieties of plant
have been recorded in the study area since the land was taken up last century
(Appendix R). At least 50 of these are possibly misidentified so the true
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number may be in the order of 500. An additional 125 species is included in
the species list for the far North-East (Jessop, 1982), that have not been
collected in 8.4.4. Hence the total number of species to have occupied the
far North-East may be in the order of 625, contradicting Jessop (1982) who
considered it unlikely that the total number would exceed 500.

Of the 556 species, subspecies and varieties, 39 have been determined
as very common, 1 very common or uncommon, 53 common, 75 fairly common, l
fairly common or uncommon, 117 uncommon (4 are possibly v misidentified), 2
uncommon or rare, 97 rare (13 are p0551b1y misidentified), 3 rare or very rare,
98 very rare (15 are p0551b1y misidentified) and 66 very rare if not locally
extlnct (18 are p0551b1y misidentified), while the status of three others
remains uncertain (Appendix R) . That 384 (69% of) species, subspecies and
varieties of plant. have a status of uncommon or less,alludes to the extent to
which the flora of 8.4.4 alone has been affected since European occupation, let
alone the affects on the far North-East. The change in status of species in
8.4.4 since European occupation is discussed in Chapter 6.

What has been stipulated by Jessop (1982) and has been confirmed by
collections made this survey is that our knowledge of many species is still
inadequate to make emphatic statements on conservation. Subsequent field trips
increase this knowledge, often extending known ranges of species previously
considered under threat. Comments made here are therefore subject to the nature
of the available data, as in this survey, as with many others, coverage of
collections was uneven being restricted to more accessible and interesting parts

(Section 4.3.1).

Conclusions drawn must therefore be regarded as tentative!

5.2.1.2 Plant Collections This Survey

49 families, 145 genera and 279 species (including 10 distinct subspecies
and 17 distinct varieties) of plant were collected in the study area during
the present survey (Section 4.3.1; Appendix M).

Of the 49 families Chenopodiaceae (49 species), Asteraceae (37) and Poaceae
(33) are most promineat in the collections. Papilionaceae (17) and Mimosaceae
(10) are somewhat less prominent.

Atriplex (14), Sclerolaena (13), Acacia (10), Eragrostis (7), Cassia (6)
and Sida (6) are the most prominent genera in collections. Only 9% of species

belong to the six typically Australian genera of Wood (1959) i.e. Eucalyptus

(3 species), Acacia (10), Grevillea (2), Goodenia (3), Hakea (2) and Eremophila |

(5), indicating that the floristic composition of 8.4.4 is the result of |

considerable admixing of Australasian floristic elements. :
|
|

The 279 species of plant represents over half the total number recorded
in the study area since the first collections were reported last century by
Professor R. Tate (Tate 1889;, Section 5.2.1.1; Appendix R). This number is
comparable with the number recorded in the 1975 N.C.S.S.A. far North-East
survey report (Jessop, 1982 - 277 species), and attests to the range and diver- :
sity of habitats in 8.4.4. Only the true gibber lands of the "Cordillo Surface" '
(see Ludbrook, 1980; also Chapt. 2) are lacking in the study area.

this survey has been determined as has the habitat preferences of each (Appendix
M). And, as expected those species which are very common tend to be eurytopic
(are found in many different habitats), while the less common ones tend to be
stenotopic (are found in only one or a relatively small number of habitats) . but

this is by no -means unlversal ‘ ,
I

|

|

The status of each of the plant species, subspecies and varieties collected:
[

|

|
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5.2.1.3 Rare of Threatened Australian Plants

Four species, Goodenia lobata, Frankenia cinerea, Eryngium supinum and
channel millet Echinochloa inundata, which are considered threatened or rare
by Leigh et al. (1981), were collected. In addition, a record of a fifth species
listed by Lelgh et al. (1981) i.e. Sclerolaena holtiana, which was recorded on
a data sheet but not collected needs checking.

The collection of Goodenia lobata from the SE part of the study area ex-
tends significantly the known range of the species, which Leigh et al. (1981)
consider to be vulnerable in Australia. That the species, which is restricted
to South Australia, may also occur at other localities in 8.4.4 (Appendix R)
is of considerable importance as confirmation of this will heighten its conserv-
ation status in South Australia and Australia. G. lobata is considered uncommon
in 8.4.4 (Appendix R).

A single collection of Frankenia cinerea from the western part of the study
area extends the known range of this species, which is considered rare in Austra-
lia by Leigh et al. (1981), for a considerable distance. The species, which is
otherwise known from the' southern and NE Gibson Desert parts of Western Australia
and the Nullarbor Plain, S.A. (Barnsley, 1982), is uncommon in 8.4.4 (Appendix R).

The specimen of Eryngium supinum is apparently the first from the study
area for the State Herbarium (see Jessop, 1982; also Appendix R), although
Black (1943-57) considers the species to occur on flooded ground along Cooper
Creek. E. supinum, which is suspected of being threatened or rare by Leigh et al.
(1981), is considered uncommon in 8.4.4 (Appendix R) but this may be the only
State record of the species and hence, the locality of collection needs adequate
protection.

The re-discovery of channel millet Echinochloa inundata near Cordillo Downs
Homestead and the discovery of a second population in the central part of the
study area indicates that the species is more widespread than originally thought
by Specht et al. (1974) and Jessop (1982), at least in South Australia. The
species, which Li Leigh et al. (1981) suspect of being threatened or rare in Aust-
ralia,is considered fairly common in 8.4.4 (Appendix R).

Because of ‘the above collections, the risk codes of Goodenia lobata and
Frankenia cinerea will be modified in the forthcoming revision of Leigh et al.
(1981), as follows:

Goodenia lobata Ising 2v/s/22 - 3v/s/22, 25
Frankenia cinerea DC. 3R/W,S/8, 9, 23 -> 3rR/W,S/ 8, 9, 23, 25,

(Dr. J.D. Briggs, pers. comm.). In addition, it has been recommended to

Dr. J.D. Briggs, C.S.I.R.O. Division of Plant Industry, that the risk codes
of Eryngium supinum and channel millet Echinochloa inundata be modified in the
forthcoming revision of Leigh et al. (1981), as follows:

Eryngium supinum J. Black 3K/S,Q/25, 29, 36 —> 3E/S,Q/25, 29, 36
Echinochloa inundata Michael & Vickery 1
3K/s,Q,N/25, 46, 48, 49 —>» 13V/S,Q,N/25,

36, 46, 48, 49,

subject to information available on the species in South Australia (Appendix R).
However, it is noted that other information which may be held by the C.S.I.R.O.
Division of Plant Industry regarding the distribution and status of Eryngium

supinum and channel millet Echinochloa inundata, may not support these recommen-

dations.

lReference to this species found in a publication referring to region 36 as
depicted in Leigh et al. (1981) i.e. Dawson and Boyland (1974).
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5.2.1.4 Records of Significance for Other Reasons

38 native plant species were recorded in the study area for the first
time during the present survey i.e. Amaranthus grandiflorus, Rhyncharrhena
linearis, Ixiolaena brevicompta, bush minuria Minuria cunninghamii, Arabidella
procumbens (probably), Atriplex eardleyae, A. lobativalvis, crested goosefoot
Chenopodium cristatum, Dissocarpus biflorus var. biflorus, samphire Halosarcia
indica ssp. leiostachya, Maireana microcarpa, soda-bush Neobassia proceriflora,
Rhagodia gaudichaudiana, red burr Sclerolaena calcarata, S. costata, S. muricata
var. muricata, S. parallelicuspis, S. ventricosa, Cyperus cunninghamii, tall
flat-sedge C. exaltatus, Euphorbia australis, E. parvicaruncula, Frankenia ang-
ipetala, F. cinerea, F. uncinata, Goodenia lobata, Rhynchosia minima, curly
mitchell grass Astrebla lappacea, brown-beetle grass Diplachne“fusea,jointed nine-
awn Enneapogon cylindricus,naked woollybutt Eragrostis eriopoda, handsome love-
grass E. speciosa, reverse panic grass Paractaenum novae-hollandiae, round-leaved -
parakeelya Calandrinia remota, Asperula gemella, Peplidium sp. D. (Fl. C. Aust.
p. 331), Pimelea simplex ssp. continua and perennial clatrop Tribulus occident-
alis. Frankenia angustipetala, which was listed as endangered in S.A. in 1977
(Jessop, 1977), is uncommon in 8.4.4 (Appendix R).

In addition,; although variable groundsel Senecio lautus has been recorded
in 8.4.4 previously (Appendix R), the two subspecies, S. lautus ssp. dissécti=-
folius and 5. lautus ssp. maritimus, are also recorded for the first time. The
collections which confirm the presence of S. lautus ssp. maritimus in the NE
are of some interest as it was initially thought to occur only in coastal areas
(Mr. D.J.E. Whibley, pers. comm.). Two further species i.e. Sclerolaena holtiana
and desert broombush Templetonia egena, which may be new to 8.4.4, remain in
doubt due to problems of identification.

A further five species have not been collected in the study area for over
95 years i.e. Calotis ancyrocarpa, desert sneezeweed Centipeda thespidioides,
Atriplex lindleyi, Evolvulus alsinoides and Goodenia glauca. They were last
reported by Tate (1889).

A number of specimens that were collected show some affinity to presently
described species, but also some significant differences and hence require
taxonomic examination. They are so named i.e. Blennodia sp. aff. canescens,
Atriplex sp. aff. eardleyae, Atriplex sp. aff. holocarpa, Sclerolaena sp. aff.
tatei, Cyperus sp. aff. cunninghamii (Fl. C. Aust. p. 508 - a new record for
the NE of South Australia), Phyllanthus sp. aff. lacunarius and Goodenia sp.
aff. havilandii. All may be new to 8.4.4. ' —

Of the above collections, that of Pimelea simplex ssp. continua is worthy
of further discussion. Considered endangered by Specht et al. (1974), it was
collected to the west of the study area in 1975 - a collection which was
considered significant as the species was,..., " possibly not previously known
from further north than Leigh Creek " (Jessop, 1982). P. simplex ssp. continua
was encountered at two fairly widely spaced localities in the northern parts of
the study area in this survey. It appeared to be associated with gibber areas
and is uncommon in 8.4.4 (Appendix R).

All other records included here are in some way significant, particularly
that of samphire Halosarcia indica ssp. leiostachya. It seems peculiar that this
species, which is common in 8.4.4 (Appendix R), has not been collected in this
area previously. Are saline areas of.so little interest or do samphires look so
much the same that they do not warrant collection? If nothing else, the lack of
prior collections of H. indica ssp. leiostachya in 8.4.4, attests to the uneven-
ness of collections generally. And also, the degree of collector bias towards
more interesting specimens. Furthermore, it indicates the fragmentary nature
of our present knowledge on the distribution of some plant species.

— ‘_4— I\ -
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5.2.1.5 Other Species
5.2.1.5.1 Terrestrial Species

An number of collections in the far North-East in 1975 were considered
significant by Jessop (1982), including those of the following species:
- beefwood Grevillea striata, mistletoe Diplatia grandibractea, Frankenia pseudo-
flabellata and Pluchea tetranthera. All were collected during the present survey
and are discussed below in the light of present knowledge.

Of beefwood Grevillea striata, Boomsma (198l) considered that it was rare
in the NE, but Boomsma and Lewis (1980) .considered it to be frequently distrib-
uted. Collected sporadically in 8.4.4 since it was first reported from the
Cooper Creek last century (lTate, 1889), the 1975 collection was apparently the
first for the State Herbarium and so was considered significant (Jessop, 1982).
During the present survey G. -striata was frequently observed. It was found to
be locally common in some parts of 8.4.4, where it formed a prominent part of
several plant communities (Appendix R; see also Habitat 44, p.64 and Habitat 100,
p.86). The species, which has a:distribution that encompasses W.A., N.T., S.A.,
Q1d and N.S.W. .(Boomsma, 1981; Jessop, 198l), was only considered to occupy the
NW of South Australia in Central Australia. in 1981 (Jessop, 198l1) and is now only
considered to occupy the NE of South Australia (Jessop, 1983) as part of its
wider ditribution. It is common in 8.4.4 (Appendix R).

Mistletoe Diplatia grandibractea occurs in northern South Australia (Jessop,
1981, 1983). Also reported from the Cooper Creek last century (lTate, 1889), the
1975 collections in the Clifton Hills and Coongie areas were considered signif-
icant as the species was not otherwise known from the far North-East (based on
collections. held by the State Herbarium) apart from a 1960 collection from the
Clifton Hills area (Jessop, 1982). The species is common in 8.4.4, appears to
be restricted to the southern half of the study area and to be host specific to
coolibah Eucalyptus microtheca in this area (Appendix R). Its wider distribution
iricludes several other Australian States (Jessop, 198l).

Frankenia pseudo-flabellata, which was considered endangered in 1974 by
Specht et al. (1974), was collected in the Clifton Hills and Coongie areas in
1975 - records which were considered significant by Jessop (1982). Its collec-=.
tion during the present survey confirms its presence in the Coongie area (Lake
Apachirie), where it was uncommon. It is uncommon overall in 8.4.4 (Appendix R).

Pluchea tetranthera, also considered endangered by Specht et al. 1974), was
collected in.the Clifton Hills and Coongie areas in 1975 (records which were
considered significant) and the Innamincka area in 1959 (Jessop, 1982). It was
collected at two .widely spaced.localities on the eastern side of the study area
during this survey and is considered uncommon in 8.4.4 (Appendix R).

_No endangered eucalypts occur in 8.4.4 (Pryor, 1981). The three species
which occur here, namely: northern river red gum Eucalyptus camaldulensis var.
obtusa, coolibah E. microtheca and bloodwood E. terminalis, are all within their
ranges of distribution as mapped by Chippendale and Wolf (1981).

1The authors are curious about the present location(s) of many.of the early
collections reported by workers such as Tate (1889), which are no longer includ-
ed in information bases with which the distribution and status of species is
determined.A considerable portion are known to be included in the collections

of the State Herbarium, but the fate of others e.g. Grevillea striata and
Diplatia grandibractea, which were reported from the Cooper Creek by Tate (1889),
is uncertain.




97

In the study area E. camaldulensis var. obtusa is common on the edges of
deeper waterholes and lakes. Its distribution is thought to be restricted by
the furthest limits of average (annual) flows of the Cooper Creek (Section

2.5.2.6; Appendix R).

E. microtheca is very common and widespread in 8.4.4 (Appendix R), although
Boomsma (1981) considers it to be an infrequently distributed species., Coolibah
tends to occur further back from waterhole edges and lake margins than northern
river red gum, where the latter species occurs, and its distribution 1nd1cates |
that this species is much more tolerant to dessication. It is very common on |
floodplains and channel edges in 8.4.4 and is also found in the vicinity of ‘
saline depressions and on the margins of salt lakes. '

|
E. terminalis is on the southern limits of its distribution in the north-

east corner of the study area - it is generally distributed through northern |

Australia (Chippendale and Wolf, 1981). Bloodwood tends to favour more fertile |

locations and is considered to be infrequently distributed in South Australia |

(Boomsma, 1981). This species is fairly common in 8.4.4, commonly bordering ,

channels in the north-east part of the study area (Appendix R). ;

Many other species are of interest in some way and a proportion are discus-
sed below. Details of all species encountered in 8.4.4 during the course of f
European occupation, including aquatics/semi-aquatics and naturalised species !
whic¢h are discussed in the following subsections, are included in Appendix R.

Golden billybuttons Craspedia chrysantha has been reported from study area
over the years as an apparently common species (e.g. Black, 1917). It is now
considered uncommon in 8.4.4 (Appendix R). The very common billybuttons Caloceph-.
alus platycephalus is sometimes misidentified as this species and this is one
possible reason for past misinterpretations of its status.

|

|

|

I

|

. . I

Twice collected this survey, Myriocephalus rudallii is considered uncommon !

in 8.4.4 (Appendix R). I% does not appear to have ever been too common and now !
appears to be locally distributed in the NE part of the study area. - l
I

|

|

|

|

I

Lepidium muelleriferdinandii is a species of arid Australia and its occurr-
ence in the study area is within its range of distribution as mapped by Hewson
(1982b). It is uncommon in 8.4.4 and has only been collected here once before

(Appendix. R).

Silver cassia Cassia phyllodinea is fairly common in 8.4.4, being confined
to the northern half of the study area. Often associated with gibber it fs part of
a mixed open shrubland .community on sand plains in the NE part of the study area

(Appendix R; Habitat 40, p.63).

|

i

. . 3 . |

Bean tree Lysiphyllum gilvum, which is very common in the central-eastern

Cooper Creek .floodplain and locally common along the Strzelecki Creek, is thought |
[
|
|
|
|

to have entered the study area via floodwaters of the Cooper Creek. White (1917b)
gives an account of its possible means of entry.

Native orange Capparis mitchellii has been collected a number of times over
the years, but was collected only once during the present survey of 8.4. 4 so is
considered uncommon (Appendix R). Considered to be infrequently distributed by
Boomsma (1981), its®locality of collection (this survey) is at the southern limits
of its range as mapped by Hewson (1982a). C. mitchellii may be under threat in |
8.4.4, because its habit .and appearance would have made it more liable to |
collection during this survey if it were more prevalent.

|

Cotton bush Maireana aphylla, which is widespread, patchy and common in 8.4.%
[

|

|

|
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has only been collected here a few times previously and only in recent times
‘(Appendix R) . Considered to increase in abundance with disturbance of saltbush
vegetation (Ratcliffe, 1936), communities formed by this species are considered
inadequately_conserved'in South Australia (Davies, 1982). M. aphylla dominates
a community which is a component of Habitat 39 (p. 62).

Ulcardo melon Cucumis melo .ssp. agrestis is a species of tropical and sub-
tropical areas and is at the southern limits of Australia distribution (see map
in-Telford, 1982) in 8.4.4. Uncommon in the study area it was found at two wide-
ly spaced localities during the present survey (Appendix R).

Frankenia serpyllifolia is one of the more widespread species of this genus
in arid Australia (see distribution map in Barnsley, 1982). In 8.4.4, where it
has been collected a few times since first collected in 1916, it is presently
considered to be uncommon (Appendix R).

Teucrium racemosum var. tripartitum,the uncommon variety of grey germander
T. racemosum in 8.:4.4, has been collected here only once previously, in 1916. Its
locality of collection this survey was near Scrubby Camp Waterhole, while the
previous collection was along Strzelecki Creek (Appendix R). This variety appears
not to. have ever been common in the study area.

The two mistletoes . Amyema preissii and Lysiana exocarpi ssp. exocarpi,
which are considered. common .and very common in 8.4.4, respectively (Appendix R),
are both within their ranges of distribution as mapped by Barlow (1984). Both
species occur on a variety of hosts with the more interesting examples being
Cassia phyllodinea.as host to Amyema preissii and Muehlenbeckia cunninghamii as
host to Lysiana exocarpi ssp. exocarpi .(see Appendix R). .

Hibiscus krichauffianus, a fairly common. species in 8.4.4, has been encount-
.ered a number of times previously mostly on the eastern side of the study area
(Appendix R). Its close velvety tomentum (Black, 1943-57; :Jessop, 1981) is. likely
a drought adaptation. . : o

Emu.apple Owenia acidula was first collected in 8.4.4 from sandhills in the
area of Cordillo Downs Homestead .in 1924(Cleland et 'al., 1925; Jessop, 1982) .and
has been collected in the study area a few times since. It has been considered
rare (Specht et al., 1974), but in 8.4.4, at least, where it often occurs as
groves of trees, it is. common (Appendix R).

Acacia dictyophleba is one of the more interesting wattles in the study area
due to the ¥iscid nature of it leaves and its relative rarity. Restricted to the
northern part of the study area, it is uncommon here (Appendix R) and its’occurr-
ence in 8.4.4 is in the SE part of its range as mapped by Maslin and Hopper (1982)

Sweet acacia A. farnesiana is another 'species of interest because of its
leaves and relative rarity. The species.has characteristic bipinnate leaves and
its occurrence in 8.4.4 is as a component of one of three scattered populations
in the North-East of .South Australia (see Whibley, 1980). It is uncommon in 8.4.4
(Appendix R).

Wakimba. Eremophila macdonnellii, whith is fairly common in the 'study area,
is one of the. smaller members of this genus in arid Australia. (Black, 1917, 1943-
57; Appendix R). Thé species forms the dominant component of open shrubland comm-
unity in the uncoordinated drainage dunefields of 8.4.4 (Habitat 37, p.6l).

Crotalaria 'smithiana appears not to have ever been too common in 8.4.4. It
is now fairly common in the north-east part of the study area, but its past dist-
ribution included Strzelecki Creek (Appendix R).
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Yellow threeawn Aristida anthoxanoides, which was collected twice this
survey, is considered fairly common in 8.4.4 and has been collected here only
once previously, in 1975 (Appendix R). That it is one of the more palatable
species of Aristida (Black, 1943-57), may account for its lack of relative
abundance in comparison to other species of the genus in 8.4.4.

Pepper grass Panicum whitei has apparently declined in abundance in the.
study area since being first collected here in 1916 - collections from which it
was formally described (Black, 1917), probably because ..." stock seem to relish
it "... (Black, 1917). It is considered uncommon in 8.4.4 (Appendix R).

Ray grass Sporobolus actinocladus, a species of gibber plains, is uncommon
in 8.4.4 (Appendix R). It was collected in similar habitat in 1924 (Cleland et
al., 1925), the only other prior collection of this species in the study area.

Purple heads Triraphis mollis, first collected in the study area in 1916
‘(Black, 1917) and now considered common here (Appendix R), is sometimes confused
with yellow threeawn Aristida anthoxanoides when the latter has shed its seed.

Hakea eyreana is considered frequent to rare in the extreme NE of South
Australia and to become rare to absent further south and west (Boomsma, 1981).
It is fairly common in the study area where it was first collected in 1975 and
in one part of 8.4.4 it forms a component of a mixed Acacia Spp. - Hakea spp.
community (Appendix R; Habitat 41, p.63).

Needle-bush Hakea leucoptera is considered rare by Boomsma (1981), but this

may be due to the common occurrence of this species as solitary low trees, rather |

than a true indication of its status. The species is common and reasonably wide-
spread in 8.4.4, but may no longer occur in some areas from which it has been
previously reported e.g. Strzelecki Creek,possibly due to disturbance associated
with overgrazing (Appendix R). :

Dry moss Dentella pulvinata var. pulvinata, which as the common name sugges-

ts, exhibits a moss-like appearance, appears to be widespread in 8.4.4. This is
reflected in past collections and those made during the present survey. It has
been determined, based on collections made this survey, to be fairly common in
the study area (Appendix R), however, this may be an understatement due to
collector bias as not all collectors will take moss (or moss-like) specimens.

Plumbush Santalum lanceolatum exhibits a widespread disjunct distribution,
which encompasses tropical and eastern Australia and a scattered occurrence in
the central deserts (see details and map, :Hewson and George, 1984). It is common

in 8.4.4 and is often solitary, but sometimes occurs as groups of pendulous trees

to 3.0 m (Appendix R).

The two closely related species of bluerod Morgania floribunda and M. glabra,.

are included with the genus Stemodia in Fl. C. Aust. p.328 (Jessop, 1981), as

distinction of Morgania ..." at the generic level is untenable " ... according to

Barker (1982). Both species are fairly common in 8.4.4 and are located in some-

what different habitats, M. floribunda preferring dunefields (in 3 out of 4 cases),

while M. glabra appears to prefer clay soils (Appendix R).

Spiked riceflower Pimelea trichostachya, which is uncommon in 8.4.4, has
only been collected in the study area twice previously (Appendix R). It appears
to have always been uncommon.

Zygophyllum jodocarpum, which was once considered to be ... " common over
the whole country " ... in the area of 8.4.4 (Black, 1917), is now uncommon here
(Appendix R).

|
|
|
N
'



/
— il Il S B B BE i B e

100

5.2.1.5.2 Aquatics and Semi-aqﬁatics

A number of agquatic or semi-aquatic species of plant occur in the study
area. Free ‘floating plants of Azolla spp. and emergent plants of Aeschynomene
indica, Cyperus spp., Eleocharis §gg.,Marsilea drummondii and Polygonum Spp.
are listed by Mitchell (1978) as aquatic weeds of Australian inland waters.

Some of these species may form local infestations in the more permanent water-
holes and lakes in 8.4.4, however, due to the erratic nature of more significant
flows along, for example, the Cooper Creek (Section 2.5.2.6), it is unlikely

that major flow obstructions will occur. And, in the event of such occurrence(s)
effects will .be localised and of short duration, as the drying up of water bodies
will generally result in death of offending species.

Pacific azolla Azolla filiculoides is the only species of free floating
plant to be .found in this survey of 8.4.4 and has been collected here previously
in 1975 (Jessop, 1982). It is considered :.common in 8.4.4 (Appendix R). The
occurrences of A. filiculoides are generally associated with regularly inundated
swamps and more permanent waterholes and lakes (Appendlx R). It is common in
swamps and less-so in other wetlands.

Budda pea Aeschynomene indica, which grows in various situations (Jessop,
1981), including its role as. an emergent plant (Mitchell, 1978), has only been
collected in or near water in Association 8.4.4. The first and only other collec-
tions of this species in the study area; apart from those made this survey, were
in watercourses south of Cordillo Downs Homestead in 1924 (Cleland et al., 1925).
Its collections this survey, from which its status has been determined as uncom-
mon, were from adjacent to wetlands in the central part of the study area (Appen=
dix R).

Cyperus spp. collected in this survey of 8.4.4 include C. cunninghamii, C.
sp. aff. cunninghamii and tall flat-sedge C. exaltatus, which are recorded for
the first time this survey (Section 5.2.1. 4), and spiny flat-sedge C. gymnocaul-

. os. The first three species are uncommon in the study area, while splny flat-

sedge is fairly common (Appendix R). Spinv flat-sedge was found to be locally
common on floodouts, on lake margins and channel edges in some parts of Associa=’-
tion 8.4.4 and upon wetting by floodwaters of the Cooper Creek a rapid response
in the form of fresh green growing points was evident within a day or so.,

Two species of spike-rush Eleocharis spp. were collected i.e. common spike-
rush E. acuta“and pale spike-rush E. pallens. The former species appears to be
restricted to the central part of the study area and is uncommon, while pale
spike~rush E:'pallens is fairly common and more widespread, although it may no
longer occur along Strzelecki Creek (Appendix R).

Common nardoo Marsilea drummondii was encountered frequently in this survey
of 8.4.4 and so is considered very common here. M. drummondii appears to be most
common in swamps, but has declined in abundance during the course of European
occupation. The species is now reduced to small locally common patches and may
no longer occur along Strzelecki Creek (Appendix R).

Polygonum plebeium also appears to have declined in abundance in 8.4.4,
since it was first collected here last century (see Tate, 1889). It now appears
to be restricted to the NE part of the studdy area, where it is fairly common
(Appendix R) . The collections this survey were in characteristic habitat for the
species in Central Australia, which is damp places (Jessop, 198l1).

A number - of other native aquatic and semi-aquatic species have been coll-
ected in Association 8.4.4 in the past and these are included in Appendix R.
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5.2.1.6 Naturalised Species |

Although disturbance in the study area has, particularly in the better !
watered regions, been moderate to heavy due to the influence of herbivores and
man (Section 4.5; see also Fig. 17, Chapt. 6), only 8 (3%) of the 279 species
recorded in this survey are naturalised (Appendix M). Four are recorded for the !
first time this survey i.e. rough (or prickly) sow thistle Sonchus asper, Helio- |
tropium europaeum, turnip-weed Brassica tournefortii and ?burr medic Medicago
polymorpha, and are thought to have been introduced to the study area on vehicle#
used for petroleum exploration and extraction.

|

Buckley (1982a) considers the ..." introduction and spread of weeds " ... i

to be one of the secondary disturbances associated with ... " the extensive track
cutting required for geophysical survey and drilling programmes " (Buckley, 1982-
c); ... " removal of native vegetation and increased sand mobility " ... are the|

primary disturbances (Buckley, 1982c). Within 8.4.4, naturalised species general-
ly exhibit localised distributions in areas of such disturbance (Appendix R).

The practise of not cleaning exploration vehicles and drilling rigs before i
entering and leaving field localities is considered to be one of the major ;
reasons for the spread of naturalised species in Association 8.4.4. And, such [
lack of foresight encourages weed contamination of formerly weed-free areas. ‘

|

So far the spread of naturalised species has been minimal and there presence
already should not deter from the tightening of controls in the future. Buckley
(1982c¢) says that ..." the main requirement for 'environmental hygiene' in unin-
habited arid dunefields is to monitor and eradicate weeds, as far as this is |
possible,” ... It would be bettér, in the first instance, to discourage the ‘
practise of giving them a 'free-ride' into these 'uninhabited arid dunefields' |
by taking adequate preventative measures!

According to Buckley (1982c¢),the focus of raturalised plant species will
tend to be floodplains as these may provide sufficient moisture in times of |
drought, while naturalised species in dunefields will generally not survive a ‘
drought. It is in the nature of naturalised species, at least a large proportionJ
however, to produce abundant seed and hence, in the long-term,their survival,
even in dunefields,is assured i.e. once they have become established.

One of the naturalised species collected in this survey of 8.4.4 was water |
primrose Ludwigia peploides ssp. montevidensis. This species is aquatic (emergent)
and has in some parts of Australia been considered a freshwater weed (Mitchell,
1978). It is not presently considered a problem in the Association 8.4.4.

5.2.1.7 Summary in Relation to Plant Species ,
|
Based on floristic composition 8.4.4 can be considered a typically arid area,
which is modified to a large degree by the presence and exotic nature of the
Cooper Creek. In addition, what is seen today is a legacy of over 100 years of
European occupation during which time significant overgrazing has taken place |
(Section 2.7 and 2.8). It should be apparent therefore that Association 8.4.4 is,
floristically disturbed. The state of this disturbance is between disturbed |

natural and degraded natural as defined by Laut et al. (1977).
-

5.2.2 ‘Plant Communities

5.2.2.1 Introduction

chbrdihg to Crocker and Wood (1947), the distribution of plant species
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and communities in South Australia is prin¢ipally due to edaphic factors with
vegetation associations (final species aggregates) apparently relatively young
and individual floristic elements characteristically without identical tolerances.
Within Environmental Association 8.4.4, however, at least in the vicinity of the
Cooper Creek, ,water is the major determinant of plant species incidence and hence,
community composition. Edaphic factors are important but are more important, it
appears, along with aspect in the dunefields. Dessication is generally applicable
in determining patterns of species and communites (Crocker and Wood, 1947), but
is more important in relation to the wetland habitats in the study area than the
dryland (predominantly dunefield) habitats.

The majority of previous studies of the vegetation of the far North-East
have generally defined only a few (up to 12) broad-scale types of vegetation
(e.g. Specht,.1972; South Australian Pastoral Board, 1973; Lewis, 1982). More
recent and more detailed studies have defined in greater detail the vegetation
types of some parts of the far North-East which relate directly to parts of the
Cooper Creek Environmental Association 8.4.4 (Environmental Research and Plan-
ning Group, 1980; Social and Ecological Assessment Pty. Ltd., 1982). One of
these has resulted in a detailed vegetation map of delineated communities, but
relates to a small area only (Social and Ecological Assessment Pty. Ltd., 1982).
All studies provide useful and more-or-less detailed accounts of plant communit-
ies within the vicinity.of 8.4.4 and are therefore necessary background to the
present discussion.

Although delineation. of broad-scale vegetation types provides a useful
summary of vegetations in .8.4.4, they tend to mask the variety of communities
within the study area and.hence, provide an extremely simplistic overview. Some
accounts even tend towards being erroneous, however, this is sometimes a product
of attempts at broad generalisations regarding vegetation composition. More
detailed treatments such as is accomplished here, are therefore useful in
depicting the .complexity of plant communities and also in allaying any miscon-
ceptions that may have arisen from prior studies.

5.2.2.2 The Plant Communities of Association 8.4.4

With over 500 plant species present in Association 8.4.4 and an array of
habitats, which in .relation to- the far North-East excludes only the true gibber
lands of. the Cordillo Surface (Section 4.3.7 and 5.2.1), the potential number
of plant communities as aggregates of plant species is limitless. The aggrega-.
tion of plant species .into recognisable groupings called communities or associa-
tions is however, influenced by many factors. Broadly speaking these factors
include thosé of::a' biotic nature inherent in individual species, such as degree
of habitat specificity of .environmental tolerance, fecundity and ability to
exclude or outcompete other"species. In addition, environmental factors such as,
soil nutrient st