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Dedication 
 
 

This volume is dedicated to Kevin Rasheed of Wilpena, Reg Sprigg of Arkaroola and 
Fred Teague of Hawker 

 
 
The first occasion I was conscious of Australia or Australians registering in my mind was in England, more 

than 50 years ago, in the course of a Geography lesson on the arid continent. The teacher, a dedicated 
spartan who had himself survived four years in the trenches on the Western Front, remarked that the best 
troops he had encountered were Australians, who, he said, combined physical toughness with mental 
resilience, initiative and independence of mind, and a sense of humour that enabled them to laugh in and at 
most situations. Having lived here for more than 40 years, I now know what he meant. In many ways, the 
three gentlemen that we honour in this volume, Kevin Rasheed, Reg Sprigg and Fred Teague epitomise the 
qualities that my teacher so admired. They needed them and more, because the Flinders Ranges, though 
beautiful and fascinating, can be harsh and unforgiving; and governments, bureaucrats and entrepreneurs 
are not unremittingly helpful. 

Kevin was raised in the Ranges and, on returning from war service, established the Wilpena Resort as one 
of the brightest jewels in the Flinders Crown. He put his wartime experience to good use and his interests 
expanded beyond tourism and the Ranges; but Wilpena was always home. 

Reg was a distinguisehd scientist, a geologist who did much for the State, but who turned his back on the 
bright lights to rescue and restore Arkaroola, a northern property in the most rugged part of the Ranges, and 
made its grandeur available to all. 

Fred operated the mail runs for many years (I recall his telling me of the run through Martin's Well, being 
on his own and having to open seventy-something - "something" being a number not an adjective - gates) 
and later ran his garage in Hawker, dispensing not only fuel, repairs and refreshment to vehicles and drivers, 
but also his boundless personal knowledge and enthusiasm for the Ranges. 

All three were generous of their time to everyone, but they gave particular encouragement to students and 
anyone seeking to further knowledge of the Ranges. They would never abandon anyone in trouble, never let 
anyone down, no matter what the circumstances or time of day and regardless of their own convenience. 

They are now deceased, but their lives and work and benign influence will not be forgotten by those from 
many walks of life whose enjoyment of the Flinders Ranges has been enhanced by their knowledge, 
enthusiasm, goodwill, integrity and kindness. It has been said that example is not the main thing in 
influencing others, but the only thing, and in these terms Kevin, Reg and Fred did us proud. We are grateful 
to them, and to their families who not only sustained them in life but who perpetuate their passion and 
dedication for developing, and yet preserving, one of the loveliest landscapes on Earth. Through their vision, 
enterprise and tenacity, the gentlemen we honour made life better and more rewarding for thousands of 
others. What more can any of us ask? 

This volume is a sincere token of the gratitude and thanks of their many friends and colleagues, and of 
countless naturalists and travellers. 

 
 

 C. R. TWIDALE 
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1: History of Exploration and Settlement 
by H MINCHAM 

 
INTRODUCTION 

The Flinders Ranges had been discovered and 
occupied for many millenia before the arrival of 
Europeans. Stone implements excavated at 
Hawker Swamp (between Yourambulla and 
Yappala ranges 8 km west of Hawker) have an 
estimated age of 15000 years (Lampert & Hughes 
1988) but only with the arrival of Matthew Flinders 
does written history begin. Flinders found 
abundant evidence of human occupation of the 
region but neither he nor his men saw any 
Aborigines. 

 
EARLY EXPLORATION 

Matthew Flinders (1774 - 1814) 
Most of the coast of South Australia east of 

Nuyts Archipelago remained uncharted until 
delineated by Flinders in 1802. Proceeding 
easterly from his landfall, at Cape Leeuwin in 
Western Australia, he discovered that the long, 
relatively smooth sweep of the coastline was 
dramatically broken by a great inlet which he later 
named Spencer Gulf. This permitted him to sail 
northwards for more than 300 km towards the 
interior of the continent. Rounding a projection 
which he named Point Lowly he found the 
narrowing gulf took a "river-like form" to end in 
mangroves and mud flats in low-lying, desolate 
country. 

On 9 March 1902 Flinders anchored the 
Investigator near what is now known as Yatala 
Harbour and, next day, with his surgeon, rowed to 
the head of the gulf, making observations at six 
landings. During his absence, Robert Brown 
(1773 - 1858), his naturalist, and destined later to 
become one of the greatest botanists of the 
Nineteenth Century, set out with a party which 
included artists F. Bauer and W. Westall, to climb 
a prominent mountain. This had been first seen as 
the ship approached Point Lowly and recorded by 
Flinders as "a remarkable peak" in "a chain of 
rugged mountains" which backed the eastern 
shore and extended far to the north. 

Brown's party had estimated a walk of five miles 
(8 km) but found the distance three times as far 
and, exhausted, did not reach the summit until just 
before sunset. Accompanying attendants did not 
complete the ascent to the top. Brown, in fading 
light, noted the flat country east of the range, the 
intermontane feature now known as the Willochra 
Plain, and the absence of rivers or lakes, before 

beginning the descent. Darkness forced the men 
to camp uncomfortably on the flank of the 
mountain without water or fire. Next morning they 
found the servants who had remained at the base 
of the hill had camped more comfortably but "had 
heard howlings" apparently from dogs, "and 
human voices near them". No contact was made 
with Aborigines but their "huts" had been seen on 
the coastal plain on the previous day. 

Westall produced a panoramic drawing of the 
range, as seen from the ship, and two hurried 
sketches when ashore. Flinders marked the range 
on his map and there described it as "high rocky 
and barren" but left it unnamed. Two peaks used 
for compass bearings he did name, Mt Brown, 
after his naturalist, and Mt Arden, some 40 km 
further north, which he had seen from the head of 
the gulf. Westall indicated both on his panorama. 
He labelled "Mount Brown" correctly, but he 
printed "Mount Arden" (which does not appear in 
the drawing) over what, some 50 years later, 
pastoralists called the Dutchmans Stern. 

Regarding Aboriginal occupation of the country 
Flinders wrote: 

We had seen fires upon the eastern shore 
opposite to Point Lowly, on first entering the 
head of the gulf, and wherever I had landed 
there were traces of natives; Mr. Brown found 
them even to a considerable height up the side 
of the mountain; and it should therefore seem 
that the country here is as well inhabited as 
most parts of Terra Australis, but we had not 
the good fortune to meet with any of the 
people. (Flinders 1814, v. I, p.160). 

 
Edward John Eyre (1815 - 1901) 

On 1 May 1839, E. J. Eyre, an early overlander 
who had driven both sheep and cattle from New 
South Wales to Adelaide, set out with a party of 
five to explore the unknown country north of the 
head of Spencer Gulf and to proceed, if possible, 
down its western coast to Port Lincoln, which had 
been settled a few weeks previously. Travelling by 
dray, cart and five horses, ten days later he 
reached the southern end of the range mapped by 
Flinders. On the way he named a number of 
features, including the River Broughton and two of 
its tributaries, Rocky River and Crystal Brook, 
which drain southwards from the range and its 
eastern 
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foothills. He also named Mt Remarkable "a very 
high and distant peak" he could see in the range 
to the north. This is the same altitude as Mt Brown 
(960 m), but because of intervening hills is not 
readily visible from the gulf. 

Eyre followed the range up the coastal plain 
having to "cross all the creeks and gullies that 
emanated from it and over much rough and stony 
ground". He recorded that the party had, over 
several days, "seen and shot a good many small 
animals shaped something like a kangaroo but 
only the size of a rabbit and having burrows in the 
ground. They were excellent eating". This is the 
first European record of the marsupial Bettongia 
lesueur in the region. The first settlers found it 
extremely numerous throughout the more open 
areas within the ranges (notably the Willochra 
Plain) until the Great Drought of the 1860s 
devastated the country. 

A little south of Mt Arden, Eyre found a fine 
water supply in a large creek bed, which he 
named Depot Creek, "this being the nearest water 
we have discovered to the head of Spencer Gulf". 
He correctly anticipated it would serve later 
travellers bound for the interior or around the big 
gulf. 

Initial probing by Eyre to the west indicated only 
waterless country so, having directed a man to 
examine the country southward along the gulf, he 
rode to the north along the range with one of the 
two Aboriginal youths in his party. On the second 
day he reached and scaled the highest point of a 
small detached range on the western plain which 
provided an extensive view. Ahead he saw a flat 
sandy plain "backed on the east by very high 
barren ranges" which extended north as far as he 
could see as did, to the west, a mysterious and 
enormous white stripe. Lacking the resources to 
explore further, Eyre retreated. Governor Gawler 
was very interested in his discoveries. He 
bestowed Flinders' name on the unnamed range 
and named Eyre's lookout Mt Eyre. 

Eyre's second expedition set out in August 1839 
from Port Lincoln to attempt to find fertile country 
that might open the way to Western Australia. 
After reaching Streaky Bay he turned east and 
crossed the broad base of the large peninsula 
later given his name. In doing so he discovered 
and named the Gawler Ranges but found little 
water and was pleased to arrive at Depot Creek. 

From there, he decided to pursue the ranges 
beyond Mt Eyre and in the course of riding about 
140 km he scaled a few heights, whence gazing 
across the western plain at the shiny white 
expanse he had noted on his earlier expedition, 
he was apparently deceived by mirage, for it 
appeared to be water. He named it Lake Torrens, 
but returned without having ascertained the extent 
of either the lake or ranges. 

The challenge of Lake Torrens and the Flinders 
Ranges was to draw Eyre back again in 1840. In 
June he left Adelaide leading a party of eight with 
two drays, a cart and 14 horses after arranging for 

additional stores to be shipped to the head of 
Spencer Gulf. His aim was not to explore the 
Ranges but to use them as a stepping stone to the 
mysterious interior. He now knew that a number of 
the gum-lined creek beds contained permanent 
pools of spring water but hoped that, with heavy 
drays restricting travelling to the western plain, not to 
have far to go into the Ranges to find it. 

From Depot Creek, Eyre with an Aborigine rode 
north to locate the next depot, leaving the rest of the 
men to transport stores from the Gulf to Depot 
Creek. Again he made for Mt Eyre but this time rode 
across the sandy plain to Lake Torrens. He found it 
a vast expanse of salt-encrusted mud that "yielded 
to the foot". He next made for a prominent peak in a 
group of hills detached from the main body of the 
Flinders. Traversing the plain on the way he noted 
"traces of natives" and numerous emus. From the 
summit of the peak Eyre could see that both Lake 
Torrens and the Ranges, now trending more 
easterly, continued as far as the eye could see. 
Immediately ahead, a range of hills, today known as 
the Copley Spur, ran out north-west from the main 
range beyond which stretched flat and barren 
country. Deeply disappointed, he named the peak 
Mt Deception. 

Eyre did, however, find an apparently good water 
supply near the site of Beltana and moved the party 
to it, but it ran low when drawn upon for a few days 
and Eyre was forced to move to another water hole 
in a creek in the Copley Spur which he named the 
Scott after his second-in-command, Edward Bate 
Scott (1822 - 1909). From here Eyre and one of the 
two Aborigines made a desperate ride to the 
northwest in an attempt to locate the northern 
extremity of Lake Torrens. He reached what today is 
called Lake Eyre South but mistook it for a 
continuation of Lake Torrens. 

Eyre "rested" a few days during which he and 
Scott rode up the "stony and rugged bed" of Scott 
Creek about 10 km to the present site of the Aroona 
Dam (completed in 1955 to provide water for Leigh 
Creek). He described the scenery as "peculiarly 
grand and sublime" and watched numerous rock 
wallabies (Petrogale xanthopus) on the steep flank 
of Mt Aroona springing up and down "in a manner 
quite incredible". Eyre with Scott climbed MtAroona 
(later so named by Parry who abbreviated the 
Aboriginal name for it, Alcaroona, thus causing later 
confusion), whence he bestowed Scott's name on a 
prominent peak in the Mt Deception Range. 

The failing water supply at Scott Creek had forced 
Eyre to relocate his party to springs in a creek bed 
which he named Depot Springs and the creek, the 
Burr. Before doing so however Eyre made a final 
journey westwards to Lake Torrens where, had he 
ridden a little further northward along its shore, he 
would have discovered its northern end. 

Easterly some 15 km from Depot Springs stood a 
mountain that dominated its surroundings and which 
Eyre named Mt Serle. He climbed it on 27 August 
1840 and realised his worst fears, for there 
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to the east he could see again the familiar gleaming 
white of "Lake Torrens" - actually what was later 
named Lake Frome. However with the Aborigine 
Neramberein he rode north and, clearing the ranges, 
continued northeasterly to an isolated hill he named, 
before he even reached it, Mt Hopeless. As he had 
anticipated, he saw stretches of "Lake Torrens" 
ahead and to the east - actually separate lakes later 
named Blanche and Callabonna. 

Convinced there was an impassable horseshoe 
shaped Lake Torrens which enclosed the upland to 
the west, north and east, Eyre retreated. Eyre's 
account of the arid, sterile country he had 
penetrated had a depressing effect on the early 
colonists, and the horseshoe lake myth bedevilled 
inland exploration until 1858 when break-throughs 
were made between lakes Torrens and Eyre, and 
lakes Blanche and Callabonna. 

 
Captain Edward Charles Frome (1802 - 1890) 

In the winter of 1843, Surveyor-General E. C. 
Frome led an expedition of six men to "ascertain the 
southern termination of the eastern branch of Lake 
Torrens" and also "the nature of the country" to the 
east of it. In the previous year he had travelled as far 
as Black Rock (60 km east of Mt Remarkable) 
beyond which he could not find water. 

From Mt Serle, Eyre had estimated the eastern 
branch of Lake Torrens to be about 30 miles (48 km) 
away - some 20 km short of the actual distance. 
Moreover, Eyre had located Mt Serle on his map 22 
km west of its true position, two miscalculations that 
"dragged" the lake's eastern branch some 40 km 
westward. As a result of this, Frome, hoping to 
outflank the lake, found himself inside the horseshoe 
where the waterless eastern plain forced him to 
travel up the eastern flank of the Ranges (as Eyre 
had done on the western side) to locate permanent 
water. Frome's expedition included James 
Henderson and George Hawker, who joined the 
party as it passed through his Bungaree Station, 
founded in 1841. Both men wrote an account of the 
journey which add much to Frome's brief official 
report, particularly Henderson's which he illustrated 
with numerous sketches. Frome did however 
produce several paintings. 

The Eagle Nest Hills, near the eastern outlet of the 
spectacular gorge later named the Chambers 
provided an extensive view of the salt lake where it 
bulges most westerly towards the Ranges. Frome 
estimated it to be only 8 or 9 miles (i.e. 13 km) 
distant but, according to Henderson it proved to be 
some 15 miles or 24 km. Hawker, who also rode 
wi1h Frome, recorded "It was by far the most dreary 
and desolate sight I ever saw". 

Frome next made for the highest mountain visible 
ahead in the Ranges taking it for Eyre's Mt Serle, 
and correctly estimating it to be about right for 
latitude. Actually it was not Mt Serle (situated 19 km 
to the west) but one that was named Mt McKinlay in 
the 1850s. This was far enough for him, for Frome's 
description of the region confirmed Eyre's 

impressions. East of the Flinders Ranges there was 
no country suitable for either agricultural or pastoral 
purposes and "a more barren sterile country could 
not be imagined". 

A few Aboriginal contacts were briefly made, some 
deserted native huts were seen, and columns of 
smoke were observed a number of times. The two 
dogs taken with the expedition caught kangaroos, 
wallabies and emus for the pot. Rock wallabies were 
numerous in the Eagle Nest Hills area and it was 
there that the men had dessert of native peaches or 
quandongs (Santalum spicatum). Henderson briefly 
recorded seeing the nests, up to 4 feet high, made 
by the Stick-nest Rat (Leporillus conditor) and, in 
one pool on the plain, shrimplike creatures. The 
latter were the remarkable crustacean Triops 
australiensis whose eggs can survive years of 
drought to hatch and rapidly develop in transitory 
pools left by heavy rain. 

Among the features named by Frome were two 
large creeks, the Passmore (known today as the 
Wilpena, for it reached back through the Ranges to 
drain Wilpena Pound) and its large tributary, the 
Siccus, Reaphook Hill and, far to the east, isolated 
Mt Victor. 

 
PASTORAL SETTLEMENT AND LATER 

EXPLORATION IN THE 18405 
At the time of Frome's journey, J. B. Hughes' 

Bundaleer Station, north of Bungaree and 
embracing the present site of Jamestown, was the 
most northerly in the colony. Late in 1843 Hughes 
occupied the Booyoolee run (embracing the present 
site of Gladstone) and in 1844 the White brothers 
established the Charlton run (Wirrabarra). In the 
drier country to the east, towards Black Rock, the 
Chambers brothers took up Pekina. 

In 1846 when J. A. Horrocks led his expedition 
north from Penwortham to probe the country west of 
Lake Torrens, the cattle run of A. Campbell and M. 
Gillies marked the northern limit of occupied country. 
Horrocks' party of six included the artist S. T. Gill 
who made numerous paintings along the route of the 
ill-fated expedition. Travelling with five horses, a 
dray and a camel, Horrocks learned from an 
Aborigine he met at Charlton that there was a pass 
through the Range to the western plain not far north 
of Mt Remarkable. Campbell helped him locate it. 
With great difficulty Horrocks negotiated the pass 
(later named after him) to the plain where the wheel 
tracks left by Eyre's drays in 1840 remained visible 
and led him to Depot Creek. From there Horrocks, 
with Gill and another man, set out northwest on foot 
taking only the camel to carry supplies and water. 
They travelled about 80 km as far as a small salt 
lake, later named Lake Dutton, where Horrocks, 
jostled by the camel accidentally discharged his gun. 
Terribly injured, Horrocks survived the long journey 
back to Penwortham but he died there on 28 
September 1846. 

Horrocks recorded that in the hills the Aborigines 
"appeared dreadfully alarmed" and that one wore a 
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"part of a red worsted cap" he had seen worn by 
a shepherd employed by John Tennant and killed 
by Aborigines at Depot Creek. 

In the previous January Aborigines had killed two 
shepherds who had been minding sheep at Depot 
Creek for Tennant of Port Lincoln who, late in 
1845, had attempted to drive them around the 
head of the gulf. Previously all sheep had been 
shipped there. It had been a very dry year and 
Tennant had been forced back to Depot Creek 
where he established a temporary station on a 
watering place much used by Aborigines. After the 
tragic conflict, mounted police combed the ranges 
for many weeks and eventually arrested two 
suspects who were taken to Adelaide but later 
released as neither white nor black understood the 
language of the other. 

However, while scouring the hills in search of the 
murderers, the police located what appeared to be 
a rich copper deposit just south of Mt Remarkable. 
By this time copper, found at Kapunda (1842) and 
Burra (1845), was being very profitably mined. No 
form of mineral lease existed at the time. Any area 
of Crown Land outside the surveyed hundreds in 
which a mineral deposit had been discovered 
could only be secured by the special survey and 
purchase of an area of not less than 20000 acres 
(8000 hectares). Believing it had a second Burra, a 
company was quickly formed and secured the 
special survey. The copper deposit proved small 
and worthless - a disappointment which was to 
recur frequently in the Flinders. The company 
eventually subdivided and sold their land in 1853 
by which time pastoral settlement had extended 
well beyond Wilpena. Thus, charming Melrose, 
nestling at the foot of Mt Remarkable and the 
oldest town in the Flinders, arose as a private 
subdivision following the failure of the mining 
venture which resulted from the futile pursuit and 
capture of two Aborigines. 

The range Flinders described on his map as 
"rocky and barren" nevertheless presents an 
attractive aspect along its eastern flank, where the 
heavy precipitation it captures from regular, winter 
westerlies makes it the best watered country in the 
Flinders Ranges. Along this part of the range grew 
a dense forest of large eucalypts (much of which 
was proclaimed forest reserve in 1876) first 
glimpsed by Eyre from the lower Rocky River in 
1839 and visited by Thomas Burr, Deputy 
Surveyor-General, in 1842. Burr's enthusiastic 
reports in the Adelaide press encouraged northern 
pastoral expansion beyond Mt Remarkable. By 
1849 the Brown brothers had occupied the country 
around the site of Quorn, and the Ragless brothers 
had settled north-east of them on their Mud Hut run 
(later Balcarrie Station) on the Willochra Plain. 
Others soon occupied runs beyond them. 

 
EXPLORATION AND SETTLEMENT AFTER 

1850 
Neither Eyre nor Frome explored the main body 

of the Flinders where ranges captured higher 

precipitation than that on the marginal plains and 
where in consequence permanent springs occurred. 
The exploration of this country was mainly carried 
out by men on horse-back who searched for these 
waters - the prime need to open a run. The 
runseekers advanced rapidly from 1851 when the 
pastoral lease for 14 years replaced the occupation 
licence which had to be renewed annually. 

Two brothers, Drs W. J. and J. H. Browne, who 
had established the Booborowie run in 1843 (east of 
Bundaleer) and later Canowie, led the way by being 
the first to submit claims for leases of the Arkaba, 
Wilpena and Aroona runs discovered for them by 
their stockman, William Chace, in 1850. Having 
secured these they placed experienced managers 
on each with a half-share. Later they secured 
Wonoka, Warcowie and other runs. 

Every applicant for a lease had to submit a plan of 
the country sought which included some identifiable 
feature on the map - a major difficulty in largely 
unmapped country. As a preliminary to a later 
detailed official survey, the Government early in 
1851 directed H. W. Rawnsley to fix the position of 
all prominent features beyond Mt Remarkable in the 
course of laying down a line from Mt Remarkable to 
Mt Eyre, thence east and north again to end on the 
southernmost part of Wilpena Pound. 

Many of the pastoralists engaged private 
surveyors and one, F. Sinnett, surveyed for the 
Brownes the country embracing their first three runs, 
and retained several Aboriginal names including 
Wilpena (rendering it Wilpeena). Across the floor of 
the vast sandstone amphitheatre Sinnett printed the 
name Pound, the term used for an enclosure for 
stock in northern England. His map, dated June 
1851 (Fig. 1.1), even anticipated the arrival of 
Rawnsley because the well known prominence at 
the southeastern extremity of the Pound bears that 
name, although Rawnsley himself did not reach the 
area until two months later. 

The most notable of the private surveyors was J. 
McDouall Stuart first engaged by the Chambers 
brothers in 1855 to survey their large Oratunga run 
(later called Moolooloo) which they had bought from 
John McKinlay in 1853. McKinlay had been attracted 
to South Australia by the prospect of locating land in 
remote country suitable for pastoral leases that 
could be sold - exploratory work he had found 
rewarding in New South Wales. Stricter stocking 
conditions in South Australia, which he could not 
meet, denied him the leases of all but two of his 
many discoveries. The Yappala (later Wonoka) run 
was sold to the Brownes in 1854. 

Stuart continued surveying runs for other lessees 
and also mineral leases because in the late 1850s 
there were numerous discoveries of copper. The first 
copper ore to reach Port Augusta was transported 
there in bullock-drawn drays from the Oratunga mine 
in 1857. It was almost certainly Stuart who bestowed 
McKinlay's name on the mountain Frome had 
mistaken for Mt Serle. It was from Oratunga Station 
that he set out on the first of his expeditions which 
were to culminate in his 
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crossing of the continent and returning to Adelaide 
in 1862. 
In 1856 B. H. Babbage searched in vain for gold 

throughout the Flinders and at their northern 
extremity named Mt Hopeful after gleaning from 
an Aborigine that there was a way through the 
Lake Torrens 'horseshoe'. This eminence was 
renamed Mt Babbage in 1857 by Assistant 
Sureyor-General G. W. Goyder when he travelled 
north to start J. M. Painter on a survey of the 
Ranges beyond Mt Serle where numerous leases 
had been applied for. Goyder bequeathed to 
posterity several charming landscape sketches 
(Figs 1.2, 1.3) The name Mt Hopeful (in 
contradistinction to Eyre's Mt Hopeless some 32 
km beyond) received justification in 1858 when A. 
C. Gregory, after a vain search begun from 
Queensland for traces of Leichhardt's tragic 

expedition, found a way south (between later 
named Lakes Blanche and Callabonna) to reach 
the northern-most settlement in the colony. In the 
same year P. E. Warburton after travelling up the 
western (outer) side of Lake Torrens returned 
south through the land bridge between a greatly 
reduced Lake Torrens and separate larger lake 
later named after Eyre. These break-throughs 
opened up pastoral country which was watered at 
intervals by springs of water escaping along the 
south-western periphery of the Great Australian 
Artesian Basin. A few decades later, the 
underground waters were tapped by numerous 
bores. 

By 1858 a great continuous patch-work of 
unfenced runs had been delineated throughout 
the 
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Flinders and had begun to extend over the 
marginal plains where sheep were found to thrive 
on saltbush, granted access to water drawn from 
wells. Sheep were tended by shepherds each of 
whom set off with a 1000 or more (fewer in very 
rough country) at sunrise and returned at sun-
down to yard the flock. 

Most of the official survey of the northern 
Flinders was carried out by Parry who, following 
Painter, spent two years working through the 
Ranges between Mt Serle and Wilpena and the 
Chace and Druid ranges. He retained many 
names by which features had become well-
known, including Aboriginal names, but named 
some from British history, e.g. Mt Falkland, Mt 
Playfair. He left his own on a small but prominent 
peak in the Copley Spur. 

The products of the region included wool, most 
of which was transported to Port Augusta via the 
Pichi Richi Pass which was cleared of major 
obstacles by Government sappers after F. 
Hayward of Arcona had just managed to transport 
his wool through it in 1853. Many copper 
discoveries were made in the late 1850s and early 
1860s. The most notable and productive was that 
made by the shepherd Thomas Blinman on the 
Angorichina run where mining was begun in 1862. 
This gave birth to the town of Blinman which 
survives although mining ceased there in 1907 
(Fig. 1.4). From 1858 the settlers were served by 
a weekly pack-horse mail from Melrose linked to 
Burra by mail cart but costly transport forced 
promoters of mining to press for a railway from 
Port Augusta up the western plain. The best the 
Government could do was to sink a line of wells 
along that route, in 1863, and survey a small 
township at each to facilitate haulage from the 
Nuccaleena, Oratunga and Blinman mines in 
particular. 

 
DROUGHT AND THE PLIGHT OF THE 

ABORIGINES 
The year 1851, when pastoral leases were first 

issued, was the wettest since European 
settlement and, indeed, was not exceeded until 
1992. Many good years followed (with the notable 
exception of 1859) until 1864 when the Great 
Drought set in and devastated all of the over-
stocked country north of Mt Remarkable. The 
outrage of lessees of runs eaten bare and littered 
with decomposing stock, and their having to pay 
rent up to 1865 forced the Government to direct 
Surveyor-General Goyder to lay down his historic 
line in November 1865 defining the southern limit 
of the drought ravaged country. This line, drawn 
for the immediate purpose of identifying those 
lessees in need of relief, became accepted as 
defining the northern limit of reliable winter rainfall 
essential for cereal production. 

Drought-breaking rains fell patchily throughout 
1866. First Leigh Creek was soaked in January 
and last, in November, was Wilpena where the 
Pound was flooded by heavy rains. A remission of 

rent for two years, the issue of new leases for 21 
years (1867 to 1888) at greatly reduced rentals and 
the return of better seasons ultimately restored re-
occupation of the country but many of the original 
lessees were ruined. 

Pastoral occupation undoubtedly left wildlife 
throughout the Flinders very vulnerable to prolonged 
drought. Many species were either exterminated by 
the Great Drought or reduced so close to extinction 
that recurring drought, compounded with the spread 
of rabbit, fox and cat, wiped them out entirely. 
Among the early casualties were the Bettong and 
the Sticknest Rat. 

The Aborigines fared terribly during the Great 
Drought. In June 1865 J. B. Hughes travelled north 
through the drought-stricken country as far as the 
Yudnamutana Mine and, in a long letter to 'The 
Register', described the shocking state of the 
country, the Aborigines, wild life and stock. 

The Christian inhabitants of South Australia are 
lamentab,'y neglecting their duty to the aborigine 
... In ordinary years the natives have an ample 
supply of food in the numerous animals 
indigenous to the country. This year the terrible 
drought has been as fatal to those animals as it 
has been to the sheep and cattle for the 
squatters. Wallabies, euros and kangaroos are 
lying dead in all directions. 
The natural severity of the drought is greatly 
aggravated by the flocks and herds of the 
squatters which have utterly consumed or 
trodden out every vestige of grass or feed within 
miles of water. The aborigines have therefore but 
two recourses - they are compelled to crowd 
around the dwellings of the squatters and beg for 
food, or ... prey upon the flocks and herds. If they 
adopt the first course the settlers cannot supply 
them. The supplies they do get up cost from 30 to 
40 pounds per ton for carriage from Port 
Augusta. If the natives adopt the alternative ... 
they are hunted by policemen, and if captured 
are secured by a collar and chain ... and dragged 
away to stand trial under laws and customs they 
do not understand. ("The Register", 12 July, 
1865) 

Hughes's plea on behalf of the starving Aborigines 
was apparently not in vain. A petition bearing 1133 
signatures was submitted to the Government 
stressing the vital need " ... to take steps to alleviate 
their sufferings by affording them reasonable 
supplies of food, and by appointing a resident 
protector to see to its proper distribution amongst 
them, and to afford them such other aid and 
protection as may be found desirable and just." A 
regional Sub-Protector, J. P. Buttfield, was 
appointed in January 1866 to organise relief and to 
render what aid was in his power. He was stationed 
at Blinman. 

 
THE GREAT WHEAT DRIVE 
By the late 1860s South Australia's population had 

grown considerably but the fertility of the small, over-
cropped farms near Adelaide had declined. 
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Agitation for access to virgin land intensified. 
Apprehensive pastoralists contended that wheat 
would not grow north of Gawler but settlers at 
Clare and Burra found that it would. Increasing 
demands were made for the Government to 
resume and sell for agricultural use the lands 
locked up in large, leased sheep runs as far north 
as Goyder's Line. 

The Strangways Act of 1869 was the first step in 
meeting the demands of the "land-hungry 
farmers". Selected areas were reserved, surveyed 
into hundreds and numbered sections and sold on 
credit. The 1870-71 harvest was a record and 
good seasons followed. The demand was such 
that continuing resumptions and sales had by 
1874 disposed of all available land (in sections not 
exceeding 640 acres, 256 hectares, for each 
buyer) right up to Goyder's Line. The c1amour of 
wheat farmers, convinced that "rain would follow 
the plough", forced the Government to open up 
the country beyond. Four excellent harvests over 
the next five years maintained the wheat drive 
until recurring droughts stalled it in 1884, north of 
Hawker which had been founded in 1880 (Fig. 
1.5). The last wheat town surveyed was Wonoka 
(always called Hookina), today represented by 
scant ruins beyond Hookina Creek. 

The wheat drive gave birth to numerous towns 
but most of those beyond Goyder's Line were 
doomed to die as successive droughts drove 
farmers and their families off their holdings. Many 
of the people remaining today are descendants of 
"die-hards" who were able to gain, as "quitters" 
sold out, far larger properties and, ironically, revert 
to grazing. 

The wheat drive initiated railway development 
firstly from Port Pirie laid out in 1871 to tap the 
new 

wheat bowl. The narrow gauge line, begun there 
in 1874, ran through the new towns of Crystal 
Brook, Gladstone, Caltowie, and Jamestown to 
reach Yongala in 1880. In 1878 the long-awaited 
Great Northern line was begun at Port Augusta 
but was diverted from the western plain route by 
the agricultural advance to enter the Ranges via 
the Pichi Richi Pass to Quorn (1879), Hawker 
(1880), Beltana (1881) and Farina (1882) where 
there was a pause in construction. By this time the 
broad gauge to Burra (1870) and to Terowie 
(1880) had been broken to continue narrow gauge 
from Terowie to Petersberg (Peterborough from 
1918) and Orroroo (1881), and through Carrieton 
and Hammond to Quorn in 1882. At the same 
time the Port Pirie line to Yongala was extended 
to Petersberg which developed as a private 
subdivision in a farmer's paddock chosen as the 
junction for these lines. Thus by 1882 Adelaide 
was linked by rail with Port Pirie, Port Augusta 
and Farina. Rich silver-lead discoveries near the 
New South Wales border led to the extension of 
the Port Pirie line to Cockburn (1887), while the 
northern line was continued to Marree (Hergott 
Springs) (1884) and Oodnadatta (1891) the 
railhead until linked to Alice Springs in 1929. 

A spur line from Gladstone via Laura and 
Wirrabara to Booleroo Centre completed in 1910, 
re-routed the heavy wheat flow from that district to 
Port Germein via the Port Germein Gorge, 
opened to vehicular traffic in 1879. This line was 
finally continued through Melrose to end at 
Wilmington in 1915. 

A major construction work completed in 1872 
was the Overland Telegraph Line which linked 
Adelaide with London via cables and land-line 
beyond Darwin. The southern 800 km section was 
begun 
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from Port Augusta (telegraphically linked with 
Adelaide in 1865) and erected along the western 
plain to Beltana, site of the first repeater station 
and where a township was surveyed. From there 
it was extended to Government Gums which was 
an important watering place at an isolated stretch 
of gums on Leigh Creek. It served as a depot 
during the building of the telegraph line and was 
the site of a township laid out in 1878 to be the 
railhead of the first stage of the construction of the 
railway. Governor Jervois, infected with the 
extreme optimism of the rapidly advancing wheat 
farmers, named the town Farina. 

Most of the poles used in the southern section 
of the telegraph line, 20 to the mile, were cut from 
dense stands of native pine (Callitris) growing in 
the Flinders Ranges. 

 
CHANGED PASTORAL PRACTICES AND 

PESTS 
Pastoral practice was greatly changed after the 

Great Drought. More and more runs were fenced 
and subdivided into large paddocks in which 
sheep ran free. Boundary riders replaced 
shepherds. Sheep were found to drink less 
frequently than previously thought necessary and 
soon adapted. Wells and dams increased 
watering places which gave sheep access to 
larger feeding areas than shepherding permitted. 
Most importantly, runs were less heavily stocked. 

The early pastoralists largely succeeded in 
eliminating the dingo in the Flinders with 
strychnine baits but in the mid-1880s and 1890s it 
returned in great numbers forcing many 
pastoralists to resort to shepherding their sheep 
again. This was a consequence of the invasion of 
the rabbit which had apparently radiated from 
Anlaby Station near Kapunda where rabbits had 
been released in 185758 for sport. By 1876 they 
had spread beyond Goyder's Line and by 1885 
were widely established on the western plain 
where the well-fed dingoes increased enormously 
and reoccupied the Ranges from Arkaba to 
Oraparinna in particular and were most numerous 
in Wilpena Pound. 

In 1888, when the 21-year pastoral leases ran 
out the Pound was offered as a separate lease of 
31 square miles which the Browne brothers, who 
retained Wilpena Station, did not take up. Those 
who did lost most of their sheep there. In 1899 it 
was occupied by the Hill family who had not found 
wheat farming profitable near Hawker. They 
laboriously built a road through the gorge, cleared 
areas of the Pound floor and there succeeded in 
growing the finest wheat ever produced in the 
region. Because of the Pound's somewhat higher 
rainfall they had fair to good crops during years of 
total wheat failure around Hawker, Cradock and 
Wilson. The devastating drought of 1914 broke at 
Wilpena in December with a flooding rain that 
swept away the access road, and thus ended their 
wheat growing venture. 

Dingoes throughout the Ranges and country 

south of the dingo-proof fence were finally largely 
eliminated by the 1920s but the rabbit remained to 
continue to wax and wane with the seasons and 
cause inestimable ecological damage during 
recurring plagues. It became, however, an 
important source of food for the Wedgetail Eagle 
after the extinction of the diversity of small 
mammals on which it originally preyed and, for the 
same reason, for the Aborigines in the northern 
Flinders. The rabbit invasion roughly coincided 
with the wheat drive. It followed in the wake, but in 
some places arrived ahead, of the farmer. From 
1885 press reports from the most northerly wheat 
towns show growing apprehension about rapidly 
increasing rabbits devouring feed and crops and 
in that year the presence of the Bathurst Burr 
(Xanthium spinosum) was recorded in the area. 
Another pest often reported throughout the mainly 
depressed 1880s was the plague locust, which 
could ruin a crop in a day. 

The spirit of the northern farmers was almost 
broken by the drought of 1888 but was lifted by 
the exceptional rainfall throughout 1889 (576 mm 
at Hawker) which produced a record harvest 
beyond Goyder's Line. The following year was 
nearly as good. It was succeeded by fair years 
that ended in the severe drought of 1896 after 
which poor seasons persisted until 1903. Such 
has been the unreliability of the rainfall of the 
country throughout every decade to the present 
day. 

The drought of 1888 wiped out most of the first 
wave of rabbits but within two years they were 
more numerous than ever and caused as noted a 
second and larger influx of dingoes into the 
ranges during the drought of the mid-1890s. 

The fox reached the Flinders in the early 1900s 
and was first recorded at Cradock in 1907 and 
Wilpena in 1908. It was also in 1907 that the 
Cradock Agricultural Bureau sent a specimen of a 
plant to be identified in Adelaide. This had 
appeared in the district and sheep were readily 
eating it. The members were officially supplied 
with its botanical name and the information that it 
was useless as fodder. It was Salvation Jane 
(Echium plantaginerum). A few years later it was 
well-established at Arkaba where bullocks were 
feeding on it and it was being fed to pigs. 

 
FURTHER MINING DEVELOPMENTS 
The promoters of copper mining who, as early 

as 1860 had sought an inland railway to reduce 
transport costs, had to wait some 20 years and 
then it was wheat rather than copper that initiated 
the construction of the line from Port Augusta. 
Within the Ranges the line crossed the Willochra, 
Wonoka and Hookina basins to emerge and 
continue up the western plain. This greatly 
reduced haulage frorr Blinman and several other 
mines but beyond Leigh Creek the Ranges 
diverged from the line leaving numerous mines in 
the northern Flinders well over 100 km distant. 

A remarkable pre-railway attempt at mechanica 



 11 

haulage was made by the Yudnamutana 
Company which in 1862 began operations on both 
the Yudnamutana and the Blinman Mines. In 1863 
it shipped to Port Augusta three large Aveling 
steam traction engines which had been tested in 
England to draw up to six wagons carrying over 
30 tonnes but on the sandy stretches of the 
western plain they were a complete failure. 

The construction of the railway to Farina in 1882 
led to the discovery of brown coal which was first 
exposed as thin shallow deposits by the 
excavation of a railway dam near the Leigh Creek 
Railway Station. This was situated just south of 
where Leigh Creek runs from the Ranges out onto 
the western plain to turn northwards to drain into 
Lake Eyre. The name, derived from that of an 
early stockman, Harry Leigh, was bestowed on 
the creek (left unnamed by Eyre). on a sheep run 
embracing the creek, on the coal field across 
which it ran (but from which it had to be diverted), 
on the town surveyed on the field in 1944, and on 
the new town (1979) laid out 20 km south of the 
field as technical progress enabled open-cut 
mining to encroach on the site of the old. 

After drilling had revealed the coal seams to 
thicken considerably at greater depth north of the 
site of discovery and appear to be commercially 
promising the Government in 1891 laid out a town 
around the Leigh Creek Railway Station naming it 
Copley after the Commissioner of Crown Lands - 
a name locals refused to use for many years. 

In 1941, when serious war-time disruption of 
coal supplies to South Australia occurred, the 
Premier Thomas Playford sought to utilize Leigh 
Creek coal. Exploratory drilling soon confirmed 
the field contained large reserves of coal and 
initially the existing railway was used to transport 
it to the Osborne power house. Later major works 
undertaken were the construction of a regional 
power house at Port Augusta (completed in 1953). 
the Aroona Dam (1955). and standard gauge 
railway from Port Augusta up the western plain to 
the field (1956). 

The new line was extended beyond Leigh Creek 
as far as Marree beyond which the historic Ghan 
train continued to run on the old line until 1980 
when the new standard gauge line to Alice 
Springs via Tarcoola was opened. A section of the 
redundant old narrow gauge line extending from 
Quorn down into the Pichi Richi Pass was saved 
by the Quorn Tourism Association in 1973 and on 
this runs a steam train and the unique steam 
carriage the "Coffee Pot". Closure of rail services 
on the Peterborough-Quorn line and the spur line 
to Wilmington have left the Flinders today entirely 
dependent on road transport. 

Today Leigh Creek has a population of 1400 
who live in a remarkable oasis created by the 
planting of many thousands of specially selected 
trees and shrubs adapted to aridity and local soils. 
Annual coal production is some 2.7 million tonnes. 
This is railed 250 km to the Northern Power 

Station 
(completed in 1985) near Port Augusta. 

Continuous mining operations which also were 
begun in the 1940s have been maintained on large 
barite and talc deposits. Barite is obtained at 
Oraparinna, the Bunker Range and near Reaphook 
Hill and transported by truck to the processing mill in 
Quorn. Numerous extensive deposits of talc occur in 
the Mt Fitton locality. Originally railed from Lyndhurst 
Siding the talc today is transported by road to 
Gillman where it is processed. 

In the year he laid out Copley (1891) Surveyor E. 
C. Playford surveyed a small township named 
Ediacara some 30 km west of Beltana. This took its 
name from the low detached Ediacara Range on the 
western plain which many thought would prove a 
second Broken Hill. Silver was first found there in 
1869 and the mine was named the Beltana. In 1888 
the overseer of Beltana station, W.B. Greenwood, 
discovered a second, richer outcrop, the Ediacara. A 
frenzied rush to peg out claims followed but by 1892 
both mines had closed. The Ediacara was reopened 
in 1903 and worked periodically until 1913. A small 
copper mine, the Black Eagle, discovered in 1907 
and worked intermittently until 1918, was to mark the 
end of mining at Ediacara. "Exploration in the 1960s 
and 1970s failed to find further economic 
mineralisation" (Drexel 1982). 

Up to 1946 there was nothing in the appearance or 
history of the unimpressive Ediacara Range that 
would have made its name famous throughout the 
world. It was however in this most unlikely place that 
the then Senior Geologist of the Department of 
Mines, the late Reg Sprigg, while inspecting old 
mines, discovered some of the oldest-known fossils 
of animal life on Earth - imprints of jellyfishes, 
marine worms and other enigmatic creatures. These 
flourished in a sea-filled geosyncline some 550 
million years ago. In 1968 they were found to occur 
in the main body of the Flinders. 

It is surprising, in retrospect, that Greenwood 
overlooked these fossils in the Precambrian 
sandstone for in 1888 he sent to Adelaide the first 
specimens of Archaeocyatha from the Flinders 
which he found in the Cambrian limestone that 
overlies the older sandstone. A remnant of this rock 
bed overlies the sandstone in the Ediacara Range 
which is an eroded syncline. Later many fine 
specimens of these Cambrian fossils were found in 
exposures of the limestone in the Flinders, notably 
near the Ajax copper mine some 16 km north of 
Beltana. 

W. B. Greenwood (1854-1920) made no fortune 
out of silver and in 1898 was working for 30 shillings 
per week as a caretaker on Umberatana Station. 
This was one of the many abandoned in the 
northern Flinders, the Gawler Ranges and country 
beyond following the severe 1896 drought - the final 
blow for lessees paying high rentals, enduring first 
rabbit plagues then hordes of dingoes, coinciding 
with a depressed wool market. The high rentals had 
resulted from the auctioning of the new leases 
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issued in 1888 - a mistake the Government did not 
repeat. Deeply concerned about the abandoned 
country the Government first placed caretakers on 
runs with valuable improvements and soon 
afterwards, to encourage re-occupation, drastically 
reduced rentals. 

Greenwood secured the lease of Umberatana 
where he ran some sheep but was more interested 
in prospecting. In 1901 with his brother Arthur and 
brother-in-law J. Lander he secured the 
Yudnamutana mine in which Arthur and a work 
mate were killed by a rock fall in 1903. Greenwood 
sold Yudnamutana to A. J. Miller whose company 
erected a smelter there in 1910 that was never 
used. 

Later, Greenwood prospected the diversely 
mineralised Mt Painter locality in Arkaroola with his 
son Gordon (1889 - 1979) who, in 1910, 
discovered the first specimens of uranium-bearing 
minerals in the Flinders on what is now known as 
Radium Ridge. Attempts to mine there after the 
discovery, in the 1920s and 1940s were not 
economically successful. 

Drilling by Exoil NL on Arkaroola and east of it in 
1969 resulted in the discovery of the main body of 
the uranium deposit beneath the plain some 12 km 
east of the Paralana Hot Springs. The name of the 
Chairman of Directors, C. W. Siller, is perpetuated 
on the spectacular look-out on Arkaroola, and that 
of his wife, Beverley, on the large hidden deposit. 

The extremely rugged terrain of Arkaroola was 
originally a part of several surrounding sheep 
stations which had been fenced off and not used. 
This, however, was taken up as a sheep run by the 
younger son of W. B. Greenwood, Bentley 
(19041961), who was financially backed by his 
brother Gordon, then well-established on Mt Serle 
Station. The latter had been one of those 
abandoned in the 1890s but from 1898 until 1923 
was used as a Government camel depot for 
breeding and maintaining the camels used by 
surveyors and the Government Geologist, H. Y. L. 
Brown. When the depot was closed and offered 
with additional land for pastoral use it was secured 
by Gordon. Bentley and his young family strove 
hard to maintain Arkaroola as a sheep run until 
1949 when (much against his brother's wishes) he 
sold it, thus just missing the extremely high rise in 
the price of wool during 1950-1953 when in one 
year Gordon topped the State in the wool market. It 
remained a sheep run until bought in 1968 by Reg 
and Griselda Sprigg who committed themselves to 
making it a unique tourist attraction and sanctuary. 

 
CONCLUSION 

The dagger-shaped Spencer Gulf which 
penetrates some 320 km towards the arid core of 
the continent and the Flinders Ranges with their 
numerous springs which extend beyond it a further 
350 km make a unique combination of 
geographical features. Following British settlement 
in 1836 it was inevitable that some explorer would 
use them in attempt to reach the mysterious 

interior. That explorer was Eyre who had stores 
shipped to the head of the gulf to augment those 
carried in two drays in 1840 when he trailed the 
ranges to their northern extremity, and rode 
somewhat beyond. 

European settlement in the 1840s brought about 
inevitable tragic conflict and that noted at Depot 
Creek in January 1846 was among the earliest. 
There two shepherds lost their lives but in December 
of the same year three Aborigines were killed on the 
Crystal Brook run while driving off sheep, allegedly 
by a single shot. Sheep which had replaced their 
native game were naturally often taken by the 
Aborigines. Because cattle were less vulnerable to 
Aborigines and dingoes than sheep some of the 
early runs were first stocked with them. 

The killing in 1852 of 17-year-old James Brown 
(the youngest of the Brown brothers) while 
shepherding sheep near the site of Quorn, the 
pursuit of the Aborigines and the large number of the 
sheep they had driven off by 16 white people to the 
western plain towards Uro Bluff, and finally the 
shooting of a number of Aborigines led to the 
appointment of H. P. Minchin as northern Sub-
Protector of Aborigines. 

The references include works with detailed 
accounts of these and other similar tragic conflicts in 
which the gun killed far more than the spear. It was 
however their dispossession of the land, destruction 
of resources and disease that contributed most to 
their decline. Aboriginal survival was higher in the 
northern Flinders where there was much more 
extensive wilderness refuge. Their descendants 
today number well over 400. The last full-blood died 
in 1973. During the last 20 years much has been 
done to record the oral traditions and vocabulary 
transmitted by the rapidly diminishing elderly 
custodians among descendants. Pastoral use of the 
Ranges has continued with a reduced stocking level 
and a greatly reduced work force. Since 1970 the 
Government has secured Oraparinna (including its 
sub-station Aroona), Balcanoona and Wilpena 
stations to establish, or extend, National Parks of 
which there are now three - the Mt Remarkable 
(15036 hectares), Flinders Ranges (94908 hectares) 
and Gammon Ranges National Parks (128228 
hectares). Additionally there are three smaller 
Conservation Parks, Telowie Gorge (1945 hectares), 
Mt Brown (1953 hectares) and Dutchmans Stern 
(3532 hectares). A number of lessees of sheep 
stations have felt the need to diversify and cater for 
tourists or city-dwellers in search of rural diversion in 
scenically exciting country. 

Over the last few decades the singular scenic 
appeal of the Ranges has become widely known. 
Before 1968 the wild grandeur of Arkaroola (61000 
hectares) was known to very few but tourism as far 
north as Blinman was pioneered as long ago as the 
1930s when both Bond's and Bastin's buses ran 
weekly winter and spring tours. In 1947 Bond's built 
a chalet at the entrance to Wilpena Pound. This, 
since 1959, Kevin Rasheed (1919-1992) and his 
family have operated and greatly expanded. 
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Copper mining has left its mark throughout the 
Flinders where signs of the metal were plentiful 
but it occurred in mainly small deposits that 
proved unprofitable to work. It has a sorry history 
of numerous companies that soon exhausted 
shareholders' money and ended in liquidation. 
Despite the search for gold in the Flinders carried 
out by B. H. Babbage (1856), A. R. C. Selwyn, 
Government Geologist of Victoria (1859), E. H. 
Hargraves, discoverer of gold in 1851 in New 
South Wales (1863) and the host of hopefuls who 
continued the quest, little was found but sufficient 
at Angepena and Wortupa in the 1890s to cause 
two minor, shortlived gold rushes. Silver-lead was 
also found throughout much of the northern 
Flinders but no major discoveries were ever 
made. Successful mining operations have been 
restricted to Leigh Creek brown coal, barite and 
talc. Another mineral that has been intermittently 
mined is magnesite of which there are huge 
deposits - that at Balcanoona is estimated to be 
as much as 20 million tonnes (Drexel 1982). 

To save the Flinders Ranges from continuing 
ecological disaster is a daunting challenge. An 
obvious first aim should be the control, and if 
possible the elimination, of feral animals and 
introduced plants which threaten the further 
extinction of dwindling native species. Some of 
the necessary and more readily achievable steps 
would be the elimination of the goat, fox and cat. 
Considerable success against the goat has 
already been achieved. The rabbit is a much 
harder proposition. And such is the complexity of 
the changed ecology of the region that were the 
rabbit 

eliminated today the Wedgetail Eagle would be 
denied its main source of food, for the host of 
marsupials it originally fed on have been 
exterminated. 

Among the many casualties of settlement could 
possibly have been the Great Ghost Bat 
(Macroderma gigas) whose mummified bodies 
and droppings are found in a number of caves 
(Medlin 1993). Skeletal remains of the Tasmanian 
Wolf (Thylacinus cynocephalus) and the 
Tasmanian Devil (Sarcarphilus harrisit), also from 
caves, prove their presence up to a few thousand 
years ago when they were almost certainly also 
exterminated on the mainland by an earlier 
introduction by human, the Dingo. 

An introduced domesticated insect, the Honey 
Bee, has today spread through the entire Flinders 
where its take-over of the nesting and roosting 
hollows of certain birds and bats in red gums is a 
matter of concern. 

To add further complexity to the changed 
ecology there are two exotic plants which add 
such gorgeous colour to the Ranges that they 
enhance their tourist appeal, and they are also 
eaten by stock. These are the Salvation Jane and 
the Rosy Dock. The latter species escaped in 
about 1920 from the garden of Mrs J. Lindo 
whose husband was the lessee of Moolooloo. 

There are of course many adverse 
consequences that arise from human use and 
abuse of the land among which excessive 
demands on ground water will probably prove to 
be a major one. Finally it seems inescapable that 
there must ultimately be safe-guards against 
overwhelming human presence. 
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2: Geology 
by N. M. LEMON 

 

INTRODUCTION 
Many people who have viewed the magnificent 

rock exposures around the rim of Wilpena Pound 
or the dramatic ranges rising above the plain east 
of Port Augusta or the sheer rock walls in 
Brachina, Parachilna or any of the other 
spectacular gorges in the Flinders Ranges have 
been inspired to know more about the rocks and 
the landscape. How were the rocks formed? How 
old are they? Why are the ranges where they are 
and why not in the areas presently occupied by 
Lake Frome or Lake Torrens? The rocks 
themselves provide some of the answers and 
comparison with modern deposits of sand, mud 
and limestone resolve more questions. 

The rocks have certainly fascinated geologists 
for years, from early reconnaissance trips by 
Selwyn in 1860 and Ulrich in 1872 to Mawson in 
the first half of this century and the hundreds of 
student, professional and amateur geologists who 
still see the outcrops of the Flinders Ranges as an 
extended laboratory, research area or 
sedimentary reference area. Geological mapping 
has been done by academics and, since the 
appointment of H.Y.L. Brown as Government 
Geologist in 1882 (on the recommendation of 
Professor Tate of the University of Adelaide) by 
the Geological Survey of South Australia. 
Systematic mapping of the state was begun by 
the Survey in the 1950s, initially at 1 inch:1 mile 
scale then at 1 :250000. Present knowledge of 
the majority of the Flinders Ranges outcrop is 
encapsulated in Bulletin 53 of the Geological 
Survey, compiled by Preiss (1987). This volume 
brings together all of the Survey mapping and 
much of the work done as academic research and 
more recently, mapping and drilling done as part 
of mineral exploration by private companies. 
Recent works by others have summarised a 
similar variety of reports and maps on the 
younger rocks exposed in the Flinders region. 
Much of the description in this chapter has been 
drawn from Preiss (1987). 

Because events are recorded in rock strata, the 
succession in a basin may also be used as a time 
scale. The sequences in the Flinders Ranges 
have been described as a "Corridor through 
Time" (Selby 1990) and the traverse along the 
Brachina Gorge road spans perhaps 150 million 
years (Ma). The entire sequence exposed in the 
Flinders Ranges gives one of the more complete 
records of sedimentation in the Late Proterozoic 
and Early Cambrian in the world but this is still but 
a fraction of the history of the Earth. 

The distribution of the strata in the Flinders 
Ranges through time is illustrated in Fig. 2.1. The 
bulk of the outcrop is related to the sediments 01 
the Adelaide Geosyncline, a narrow elongate 
basin that stretches from Fleurieu Peninsula, 
south 01 Adelaide, to the Peake and Denison 

Ranges, northwest of Marree (Fig. 2.2). There are 
few glimpses of the basement that lies beneath. A 
succession of Late Proterozoic and Cambrian 
rocks was folded during the Delamerian Orogeny 
during the Late Cambrian to Ordovician to form 
the Adelaide Fold Belt (Rutland et at. 1981). 
Changes in fold style and orientation were the 
basis on which  
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Rutland et at. (1981) subdivided the fold belt for 
they vary along the length of the belt from relatively 
intense N-S folds in the south curving to E-W in 
the Olary region, broad, to open N-S folds in the 
central Flinders Ranges and tighter E-W folds in 
the northern Flinders Ranges. The folds must 
largely parallel underlying basement features as 
the subdivisions are also evident in the distribution 
of Adelaidean sediments. 

The record of sedimentation in the Flinders area 
is minimal for a long period after the Delamerian 
Orogeny. Rocks of the bulk of the Palaeozoic are 
absent from the region as the area was probably 
undergoing denudation. A tiny patch of glacigenic 
sediments of probable Permian age remains in the 
ranges just south of Blinman. Four small basins of 
Late Triassic coal measures and Early Jurassic 
sandstones are tightly infolded with Adelaidean 
sediments around Leigh Creek and two more north 
of Quorn. Late Jurassic and Early Cretaceous 
sediments lap on to the northern, eastern and 
possibly western margins of the northern Flinders 
Ranges. Tertiary and Quaternary sediments flank 
the ranges and fill small intramontane basins such 
as underlie the Willochra and Walloway plains. 

 
TECTONIC SETTING 

The bulk of the sediments in the Flinders Ranges 
area were deposited in a geosyncline, a large, 
elongate basin with a thick accumulation of 
sediments reactivated into a complex fold belt. 
Geologists recognised the similarities between the 
Adelaidean basin and many other large 
depocentres around the world. The strongest 
analogy was with a miogeosyncline, a type of 
basin filled with dominantly shallow water 
sediments and flanked by a land mass. The 
southern parts of the Adelaide Geosyncline and 
the very northern parts are asymmetric in that they 
appear to face east and north respectively into 
open marine conditions. There is no evidence of 
there having been land in those areas in the latter 
half of the depositional history. The Central 
Flinders Zone may be likened to an aulacogen or 
failed rift which is flanked on either side by land; in 
this case by the Gawler Craton to the west and the 
Curnamona Cratonic Nucleus to the east. 

Since the unifying ideas of plate tectonics began 
to be proven and accepted in the mid to late 
1960s, the nature of geosynclinal sedimentation 
has become clear. Sedimentation commences in 
an intra-continental rift, an essentially linear, 
faultcontrolled, downthrown area associated with 
extension and thinning of the earth's crust. 
Sediments deposited in the initial rift are restricted 
to alluvial fan, fluvial and lacustrine environments. 
The lakes may be deep or ephemeral playas and 
salinas. Continued extension leads to fracturing of 
the crust and extrusion of volcanics, often of 
trachybasalt composition. As the rift continues to 
develop, the floor of the rift subsides, often to 

below sea level and when the rift eventually breaks 
through to the edge of the continent, the sea floods 
in. This narrow arm of the sea has restricted 
circulation with respect to the open ocean, leading 
to high salinities, possible thick evaporite sequences 
and unusual chemical sedimentation. 

Eventually, the crust becomes completely 
fractured and new oceanic crust is formed. The 
opposite sides of the rift begin to drift away leaving 
the former edge of the rift facing an open ocean. 
The thinned crust at the site of the early rift is an 
area of high heat flow. As oceanic crust forms, the 
rift is pushed away from the developing mid ocean 
ridge and the heat source. The crust beneath the 
former rift cools and, as the rocks contract, the 
entire area subsides and sedimentation takes on a 
new aspect, that of a passive margin on the edge of 
a continent. A prograding wedge of marine and 
marginal marine siliciclastic and/or carbonate 
sediments pushes across the continental shelf. 
Sedimentary patterns are now influenced by eustatic 
sea level fluctuations as well as tectonic and thermal 
subsidence, climate and rates of sediment supply. 

The sediments of the Adelaide Geosyncline mirror 
many of the characteristics of a rift that develops 
into a passive margin. Preiss (1983a) discussed the 
differences in sedimentation between the Burra 
Group and Umberatana Group. Figure 2.3, adapted 
from that article, shows the lower units (Warrina 
Supergroup) largely restricted to a fault-bound rift 
with the upper units (Heysen Supergroup) spreading 
on to the adjacent shelf. The lowermost Callanna 
Group contains sandstones, mudstones and 
carbonates with evidence of evaporitic minerals as 
well as basic volcanics. The overlying Burra Group 
has thick sandstone wedges interbedded with 
carbonates and shales. The carbonates often show 
an unusual magnesite mineralogy. There is a time 
break between the two supergroups and, after the 
deposition of a thick glacigenic sequence, dark 
shales and siltstones of probably the deepest water 
sediments in the entire system filled the basin and 
for the first time spread onto the Stuart Shelf. The 
distribution of the marine and marginal marine 
sediments that followed was largely controlled by 
sea level fluctuations superimposed on a fairly 
constant but probably diminishing rate of 
subsidence. A hiatus largely induced by an 
intervening glaciation subdivides the Heysen 
Supergroup into the lower Umberatana Group and 
the upper Wilpena Group. 

The Early to Middle Cambrian sequence deposited 
unconformably above the Wilpena Group appears to 
have been controlled by a different tectonic regime. 
Towards the end of the Early Cambrian, deposition 
in the region around Adelaide became distinctly 
different from that in the Flinders Ranges. Rapid 
subsidence in the south created thick sequences of 
deep water sediments in the Kanmantoo Trough 
while fluvial and shallow marine sediments were 
deposited in the Arrowie Basin i the Flinders area. 
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The tectonic setting of the younger sequences 
will be described in conjunction with the 
description of those units. 

 
STRATIGRAPHIC RECORD Basement 
Two inliers in the far northeast of the Flinders 

Ranges, the Mt Painter and Mt Babbage inliers, 
provide the only substantial outcrops of basement 
in the region. The Radium Creek Metamorphics 
of metamorphosed acid volcanics, quartzite, 
gneiss and schist together with various intrusives, 
underlie the Adelaidean sequence. The 
Pepegoona Porphyry may be of Mesoproterozoic 
age and has been equated with similar volcanics 
in Mudguard #1 on the Curnamona Cratonic 
Nucleus (Giles & Teale 1979). Teale, through 
Preiss (1987), reported a younger sequence of 
less deformed rocks above the metamorphics. 
The Freeling Quartzite at the top of the 
metamorphics is in near conformity with the 
Adelaidean sequence. 

Small blocks of granite gneiss, granite, acid 
volcanics and schist have been brought to the 
surface in a number of diapirs throughout the 
region. These are thought to be samples of the 
basement below in the near vicinity. 

Basement intersected in drill holes on the 
Curnamona Cratonic Nucleus is similar to some 
of the basement outcropping and intersected in 
drill holes on the Gawler Craton and Stuart Shelf 
to the west. This suggests that similar rocks may 
exist beneath the intervening Flinders Ranges. 
The best outcrops are those of northern Eyre 
Peninsula described by Parker et al. (1985). 
Archean and Early Proterozoic metamorphic 
complexes and associated deformed intrusive 
granitoids make up the bulk of that area. These 
include the Banded Iron Formations and 
metasediments of the 

 

 
 
Hutchison Group (Parker & Lemon 1982). The 

higher grade and more deformed metamorphics 
are overlain by Mesoproterozoic volcanic and 
sedimentary sequences such as the Myola 
Volcanics, Broadview Schist, McGregor Volcanics 
and Moonabie Formation (Parker & Lemon 1982). 
A large part of the Gawler Craton is covered by 
the younger, but still Mesoproterozoic Gawler 
Range 
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Volcanics with minor associated sediments such 
as the Corunna Conglomerate. All of the area 
provided sediment to the later Adelaide 
Geosyncline with distinctive units such as the iron 
formations, Gawler Range Volcanics and 
Corunna Conglomerate recognisable in some of 
the coarser grained sediments. 

A distinctive sequence of fluvial redbed 
sandstones and siltstones, the Pandurra 
Formation, was deposited in a series of 
northwest-trending, downfaulted blocks along the 
northeast side of the Gawler Craton. The 
relationship of this formation with the basic 
Roopena Volcanics led to a mis-correlation with 
units within the Adelaidean sequence for it is 
now clear that the Pandurra Formation underlies 
the Adelaidean. Many of the faults that controlled 
Pandurra deposition were later intruded by the 
extensive northwest-trending Gairdner Dyke 
Swarm, a series of near-linear, anastomosing 
dolerite dykes. These may be associated with 
the Beda Volcanics, dated at 1070 Ma (Fanning 
& Webb 1983), also considered to be part of the 
basement. This age provides a lower limit to the 
Adelaidean sedimentation. 

 
ADELAIDEAN 

Nomenclature 
The occurrence of a thick sequence of late 

Proterozoic rocks was seen as a chance to 
establish a type section of time significance and 
after considerable mapping by a number of 
geologists, Mawson & Sprigg (1950) described 
the rocks as the Adelaide System with three 
series subdivisions, the Torrensian, Sturtian and 
Marinoan, based on type sections in the Adelaide 
area. Sprigg (1952) added a fourth, the 
Willouran, below the Torrensian. The difficulty in 
correlating with the type sections in the absence 
of fossils, with the obvious diachroneity of some 
boundaries and the presence of unconformities 
at other series boundaries made 
chronostratigraphic subdivision difficult. Thomson 
et al. (1964) proposed a far more workable 
lithostratigraphic subdivision which has been 
used for most of the mapping by the Geological 
Survey. Several of the old boundaries were 
retained with new boundaries established at key, 
widely mappable marker horizons. The 
lithostratigraphy is used as the basis for 
subdivision in this paper and a comparison with 
the chronstratigraphy is shown in Table 2.1. 

Recent work in the Ranges has been aimed at 
defining the stratigraphy in terms of the 
sequence stratigraphic concepts developed from 
seismic profiles across continental margin 
basins. These concepts include the use of 
unconformities as major sequence boundaries, 
similar to some of those used in the previous 
subdivisions. However, the resolution on seismic 
is much less than that in outcrop and problems 

arise in defining the exact nature of a major 
sequence boundary. A single observable boundary 
in the original seismic model may turn out to be an 
amalgam of close spaced events in outcrop. The 
stratigraphic descriptions below, while based on 
lithostratigraphy, include elements of 
chronostratigraphy and sequence stratigraphy. 

 
Callanna Group 
Arkaroola Subgroup 

Within the Flinders region, the basal units of the 
Callanna Group, the formations of the Arkaroola 
Subgroup (see Table 2.2), are only seen in contact 
with the underlying basement around the southern 
end of the Mt Painter inlier. The Shanahan 
Conglomerate is the basal member of the Paralana 
Quarztite, a coarse sandstone that is overlain by a 
dark, well sorted quartzite. The siliciclastics are 
overlain by a carbonate unit, the Wywyana 
Formation with a probable original silty dolomite and 
limestone composition. The area around the Mt 
Painter inlier has been metamorphosed to a higher 
grade than any other area of the Flinders Ranges 
and this formation is particularly altered. Despite 
now being a marble or hornfels with a variety of 
amphibole minerals such as actinolite and tremolite, 
the unit shows evidence of Na evaporites (Rowlands 
et al. 1980). The Wywyana Formation also shows 
evidence of mobilisation and has been suggested as 
a source for some of the diapiric breccias in the area 
(Coats & Blissett 1971). The Black Knob Marble 
from the Willouran Ranges has been equated with 
the Wywyana Formation. Red dolomitic siltstones 
with mudcracks occupy a similar 
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stratigraphic position at Depot Creek northeast of 
Port Augusta and also show evidence of 
mobilisation. 

A series of basalt flows caps the Arkaroola 
Subgroup. The main outcrop is along the eastern 
side of the Mt Painter inlier and is the type 
section of the Wooltana Volcanics. Here they 
consist of amygdaloidal trachyte and basalt flows 
with some possibly more acid units. Individual 
flows can be identified by increasingly vesicular 
tops. The volcanics are interbedded in places 
with sediments, some of which have been 
incorporated with the flowing lava and "cooked". 
Similar volcanics are widespread throughout the 
ranges, often seen as xenoclasts within diapiric 
breccias. Though individual outcrops may not be 
exactly contemporaneous, there is a common 
association with redbeds which often show 
evaporitic affinities. The volcanics at Depot Creek 
were drilled with the aim of obtaining fresh 
samples for dating (Preiss & Faulkner 1984) but 
here, as in all other outcrops, the volcanics have 
proven to be too altered for this purpose. 

 
Curdimurka Subgroup 

The type section for the upper part of the 
Callanna Group (Table 2.2) is in the Willouran 
Ranges, west of Farina and Marree. The outcrop 
in this area shows repeated sequences of mixed 
clastics and evaporitic carbonates around 6000 m 
thick (Preiss 1987) rapidly deposited in strongly 
fault-controlled, northwest-trending troughs. The 
basal sand sheet, the Dome Sandstone, is 
coarse and felspathic with local halite casts. 
Tuffaceous grey shale and siltstone of the 
overlying Rook Tuff indicates some andesitic to 
rhyodacitic contemporaneous volcanism. Zircons 
from this unit have given a tightly constrained, 
concordant U-Pb age of 802 ±1 0 Ma, one of the 
most reliable dates from within the Adelaidean 
sequence (Fanning et al. 1986). 

The Dunns Mine Limestone, which conformably 
overlies the tuff, is a series of carbonates with 
interbedded sands. Pseudomorphs after shortite 
and cauliflower chert after anhydrite show the 
restricted evaporitic character of the unit. The 
overlying Recovery Formation comprises 
dominantly interbedded sandstones and shales 
with interbeds of dolomite common towards the 
base and top of the unit. Mudcracks and halite 
and gypsum pseudomorphs throughout show that 
evaporitic conditions continue. The overlying 
Hogan Dolomite shows a return to mainly 
carbonate sedimentation, with stromatolites now 
evident. Sedimentation grades back through the 
mixed sand and carbonate Cooranna Formation 
to the mainly siliciclastic Boorloo Siltstone. 
Evidence of exposure and evaporites is common 
in association with the carbonates. 

Although sedimentation of the Curdimurka 
Subgroup is strongly fault-controlled in the 
Willouran Ranges and the basal units are 

restricted to that area, similarities between other 
outcrops and the distinctive lithologies in the type 
area provide a strong correlation. The main area of 
outcrop of the subgroup further south in the Flinders 
Ranges is in the core of the Worumba Anticline, east 
of Hawker. Preiss (1985) mapped the sequence 
shown in Table 2.2. Although partially disrupted by 
diapiric breccias, the sequence was established by 
observing the stratigraphic relationships within 
successive blocks of relatively intact stratigraphy. In 
the same way, Mount (1980) was able to characterise 
the Arkaba Hill Beds from the Arkaba Diapir. 

Brecciated and contorted rocks from the Callanna 
Group are found in the numerous areas of breccia 
found within the Flinders Ranges. Many of these are 
diapirs and will be discussed more fully below. 
Apparent equivalents of the distinctive grey siltstones 
and halite-casted sandstones of the Niggly Gap Beds 
are a common matrix in these breccias, many of 
which were intruded as diapirs. Dolomites with 
gypsum and sodium evaporite pseudomorphs are 
common as are dolerites and basic volcanics. Larger 
xenoclasts display relatively intact stratigraphy which 
can be correlated from one diapir to the next. 

 
Burra Group 

Throughout the Flinders region, the Burra Group 
shows either a time break with the underlying 
Callanna Group or a tectonic contact. The Burra 
Group, summarised in Table 2.3, shows considerable 
variation in thickness. It is usually 3000 m to 5000 m 
thick but attains thicknesses up to 10000 m in the 
Willouran Ranges and is apparently absent from the 
Central Flinders Zone. Thickness and facies change 
dramatically across active faults, many of which are 
the same as those that influence the Callanna Group. 
The overall distribution of the two groups of the 
Warrina Supergroup are very similar but the Burra 
Group is spread a little wider. 

The Burra Group comprises a nearshore sandy 
facies, a shelfal carbonate facies and a deeper water 
shale facies. The basal unit everywhere is a medium 
to coarse, feldspathic quartz sand sheet. The basal 
sand and the units immediately above appear to have 
been deposited as a series of deltas, largely derived 
from the west. The sandy facies of the deltaic 
association have been grouped as the Emeroo 
Subgroup and they grade eastward into the shales 
and dolomites. 

At Depot Creek, the equivalents of the Rhynie 
Sandstone contain pebbles of the underlying 
volcanics as well as clasts and heavy minerals 
derived from the Gawler Craton to the west. Here, 
near the western edge of the limit of deposition, there 
are no carbonates or shales present. The softer 
weathering lower sand is distinguished from the 
upper pink, boldly outcropping equivalents of the 
Bungaree Quartzite. Further east around Yednalue, 
unnamed siltstones and the Wirreanda Dolomite 
Beds form part of the distal-deltaic River Wakefield 
Subgroup. This unit is overlain by the Yednalue 
Quartzite. In the Mt Painter area, the distal 
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Opaminda Formation is sandwiched between the 
proximal Humanity Seat Formation/Woodnamoka 
Phyllite below and the Wortupa Quartzite above. 
Similarly, in the Willouran Ranges, the distal units 
are represented by the Willawalpa Formation 
between the Top Mount Sandstone Beds below 
and the Witchelina Quartzite above. 

The middle part of the Burra Group consists 
mainly of the distinctive pale grey dolomites and 
grey shales of the Skillogalee Dolomite. This unit 
conformably overlies the Emeroo Subgroup with a 
gradual increase in carbonate clearly evident at 
Depot Creek. It appears that waning clastic 
sedimentation allowed carbonate sediments to 
become prominent where the depth of water was 
not too great. The majority of the Skillogalee 
Dolomite can be described in terms of a repeated 
four-part, shallowing-upwards cycle. The cycle 
commences with a quiet (deeper?) water laminated 
shale which becomes increasingly dolomitic 
upwards. Stromatolites become abundant as the 
water depth decreases with the cycle capped by an 
intraformational conglomerate. Cycles are around 2 
m to 4 m thick and the formation can be subdivided 
further by the relative preponderance of top-missing 
or base-missing cycles. 

Black chert bedding-parallel nodules and 
replacement of stromatolitic laminae are a feature 
of the formation. Another characteristic of the 
Skillogalee Formation is the occurrence of 
magnesite. Many of the intraformational 
conglomerates at the top of cycles are composed of 
magnesite. Some may be dolomites but magnesite 
is commonly found in the conglomerates. This 
unusual mineralogy strongly suggests that the 
basin, although possibly marine, had restricted 
circulation and may have been marginally 
evaporitic. Marine character is suggested by 
correlation of sequences within the Burra Group 
throughout the basin. 

The Skillogalee Formation grades into units as 
clastic sediments return in abundance to the basin, 
displacing carbonates. Equivalents of the Undalya 
Quartzite at Depot Creek show interbeds of 
carbonate and a return to magnesite conglomerate 
before being truncated by the unconformity 
between the Burra Group and the glacigenic rocks 
of the overlying Umberatana Group. Away from the 
edges of the basin, thick sequences of shale and 
siltstone with some sandstone and dolomite make 
up the top third or so of the Burra Group. 

Some tectonism is evident within and after 
deposition of the Burra Group. A thick breccia unit, 
the Napoleon Megabreccia, was shed from the 
developing Worumba Anticline while the upper 
parts of the Skillogalee Dolomite were being 
deposited nearby (Preiss 1985). The Burra Group 
appears to be absent from the area north of 
Worumba to north of Blinman. The pattern of 
subsidence during Burra Group deposition differed 
slightly from that during the Callanna Group. The 
end of Burra Group deposition is marked by a 

hiatus of unknown length. 
Part of the break is probably related to withdrawal 

of the sea preceding the Sturtian glacial period but 
there is also evidence of a mild tectonic event. The 
disconformity becomes an angular unconformity in 
places such as the Yednalue Anticline (Binks 1968) 
and some of the upper units of the Burra Group are 
commonly absent. The reason for this may be 
twofold, partly related to non-deposition but probably 
mainly related to erosion. 

 
Umberatana Group 

The nature of sedimentation in the Adelaide 
Geosyncline changed at about the time equivalent of 
the base of the Umberatana Group. Major glacigenic 
sequences mark the base and top of the group and 
for the first time, sediments spread away from the 
fault-bound confines of the rift basin across the 
Torrens Hinge Zone and on to the adjacent Stuart 
Shelf. Unrestricted marine conditions influenced 
sedimentation for the first time also with widespread 
deep water conditions. The basin changed from rift-
induced subsidence to thermal sagging as the heat 
source drifted away, possibly with the creation of 
oceanic crust (see Tectonic Setting above). The sag 
appears as an aulacogen in the Central Flinders Zone 
and as an Atlantic-style passive margin to the 
southeast and possibly to the north (Fig. 2.3). The 
transition between rift and drift is marked by an 
unconformity between the Burra and Umberatana 
groups. The lowermost Umberatana Group sediments 
still show very strong fault control with the remainder 
of the group influenced by sea level fluctuation which 
is in part strongly controlled by the waning of the first 
glacial period and the onset of the second glaciation. 

The thickness of the Umberatana Group, 
summarised in Table 2.4, is usually about 4000 m but 
rises to 10000 m where glacigenic sediments of the 
Yudnamutana Subgroup, the Fitton Formation, Bolla 
Bollana Tillite and Lyndhurst Formation fill a graben 
near the Mt Painter inlier (Preiss 1987). While the 
exact stratigraphic position of the graben fill is 
uncertain, they are certainly associated with the lower 
or Sturtian glacial sequence. At approximately the 
same time, ironrich glacigenic sediments of the 
Pualco Tillite and Braemar and Holowilena Ironstones 
were deposited in the central and southeastern 
Flinders areas. It appears that the basin was still rift-
controlled at this time with little connection between 
depocentres. 

Glacial conditions continued with the widespread 
deposition of sediments equivalent to the Sturt Tillite. 
Some local fault control on depocentres is suggested 
by the thick Wilyerpa Formation in the Bibliando area. 
There has been some debate over the existence of 
two glacial stages within the Sturtian sequences 
(Preiss 1987) but this confusion could be related to 
the transitional nature of basin tectonics at the time. 
The regional time break at the base of the 
Umberatana Group could be related to the onset of 
glacial conditions with the rift to drift break part way 
through the glacials. Waxing and 
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waning of glacial intensity in the northern 

Flinders Ranges provides further subdivision of 
the glacigenic sequences. 

As the Sturtian glacial period ended, the 
associated rise in sea levelled to the deposition 
of the most widespread and probably deepest 
water sediments in the basin, the grey to dark 
grey shales and siltstones of the Tapley Hill 
Formation. The unit averages about 2000 m in 
thickness but pinches out around the basin 
margins and against intrabasin highs around 
active diapirs. The base of this formation is 
largely conformable with the glacials. A sequence 
of grey dolomite on the contact grading through 
nodular dolomite into black shales comprises the 
Tindelpina Shale Member of the Tapley Hill 
Formation. This member probably records the 
maximum flooding of this transgression. 

The Tapley Hill Formation becomes slightly 
more calcareous and slightly coarser grained up 
section above the Tindelpina Shale Member with 
the top of the unit subdivided as the Yankaninna 
Siltstone Member. Local facies variants in the 
Central Flinders Zone, the very fine sands of the 
Mt Caernarvon Greywacke Member and 
dolomitic siltstones of the Wockerawirra Dolomite 
Member, reflect shallower water around 
intrabasin highs and may indicate eustatic sea 
level fluctuation. Very fine lamination throughout 
the majority of this formation attests to the quiet, 
deep water environment. Pulses of conglomerate 
and thick slump intervals generated by activity on 
the Blinman and Oraparinna diapirs locally 
disturb this setting. 

Grey shales give way to stromatolitic 
limestones as the basin shallows towards the 
middle of the 
Umberatana Group. Equivalents of the Brighton 

Limestone around the western margin of the 
basin and the Balcanoona Formation on the 

eastern margin are probably older than the base of 
the Etina Formation in the centre. Red calcareous 
siltstones of the Angepena and Wilmington 
formations make up the marginal facies to a 
carbonate platform in the Central Flinders Zone. 
The platform deepens to the southeast and 
northeast to green to grey siltstones of the 
Tarcowie Siltstone and Amberoona Formation 
respectively. Sea level fluctuation acting on a 
simple depositional model of shoreline redbed silts 
and sands grading to platform carbonates and 
shelf edge green calcareous siltstones and 
eventually into deeper water grey shales, 
describes the lithology changes observed 
throughout the interglacials of the Umberatana 
Group. Shallow water limestones of the Etina and 
Trezona Formations are interbedded with deeper 
water shales of the Enorama Shale. Limestone-
shale alternation within the Etina Formation is 
widespread and has allowed subdivision of the 
unit into the Weetootla Dolomite and Wundowie 
Limestone Members. Lemon (1988) made further 
subdivisions into bands. The widespread nature of 
these divisions strongly hints at sea level control. 

The Trezona Formation marks a major 
regression heralding the onset of the Marinoan 
glaciation. Distinctive hieroglyphic red, algal-flake 
intraclast limestones were used by Mawson (1939) 
for regional correlation. The thick limestones of the 
Trezona Formation illustrate a series of shoreline 
facies with large cumulate stromatolites common. 
Red, tidal flat and possibly fluvial siliciclastics at 
the top of the formation were deposited as the 
basin became smaller and restricted prior to the 
Marinoan glaciation. A low angle unconformity was 
developed in the Central Flinders Zone, eroding 
the Trezona Formation on the basin margins. 

Thick sedimentation of the Fortress Hill 
Formation, Mt Curtis Tillite and Balparana 
Sandstone in the northeast of the basin records a 
considerable history of the Marinoan glaciation but 
only the waning stages are recorded over the 
majority of the Flinders Ranges by the red 
sandstones and dropstone diamictites of the 
Elatina Formation. Equivalents of the Marinoan 
glacials are found in other Australian basins and 
worldwide and the unconformity at the base 
provides a major sequence boundary that may be 
used for correlation. 

 
Wilpena Group 
Wilpena Group sedimentation started with a 

major transgression following the Marinoan 
glaciation and shows two large transgressive-
regressive cycles, one entirely clastic and the 
other carbonate dominated, with a third shallow 
marine cycle at the top of the group. Initial 
sedimentation is widespread onto the Stuart Shelf 
but contracts to over the thicker parts of the basin, 
up section. The group, as summarised in Table 
2.5, totals about 2500 m at the southern end of the 
Flinders Ranges and 
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thickens to 6000 m at the northeastern extremities 
of the ranges. 

The Nuccaleena Formation is a distinctive horizon 
marking the base of the Wilpena Group. Over much 
of the area, this formation is a thin, buff-weathering, 
pink dolomite that grades rapidly through nodular 
dolomite into red shales. The glacials-to-
dolomiteto-shale transition at the top of the 
Marinoan event is very similar lithologically to that 
at the top of the Sturtian glacials except for the 
oxidation state of the sediments. The Sturtian 
transition goes from drab and green to grey to 
black while the top of the Marinoan glacials change 
from red to pink to dark red. There appears to be a 
major change in the oxygen content of the water in 
the Adelaide Geosyncline midway through the 
Umberatana Group. Green-grey limestones and 
shales in the Etina Formation give way to red 
limestones and shales in the Trezona Formation. 
Carbonates, particularly calcite, contain reduced 
iron in their crystal lattices in the Etina Formation 
and below, while conditions in similar environments 
in the Trezona Formation and above do not allow 
this to occur. 

The Nuccaleena Formation marks the time of 
rapid deepening of the basin at the end of the 
upper glacial period with the maximum flooding 
surface of the Brachina depositional cycle possibly 
near the boundary of this formation and the 
overlying Moolooloo Member of the Brachina 
Formation. The clastic-dominated Brachina cycle 
commences at the unconformity surface below the 
Elatina Formation and continues up to the top of 
the ABC Range Quartzite. The Moolooloo, 
Moorillah and Bayley Range siltstone members of 
the Brachina Formation comprise the prograding 
set of delta front and delta slope sediments of the 
cycle with the ABC Range 
Quartzite forming the mainly marine shoreline 

delta top set with a thin fluvial sand sometimes 

preserved above. Thickness variation indicated in 
Table 2.5 clearly shows progradation from west to 
east. The sand-rich facies is thickest in the west 
with the Ulupa Siltstone basinal facies developed in 
the east, northeast and southeast. 

The Bunyeroo Formation, Wonoka Formation and 
Bonney Sandstone can be considered as the 
second major transgression-regression cycle of the 
Wilpena Group although there is some evidence 
that the cycle is not simple but has sea level 
fluctuations within it. Deposition of the red, green 
and sometimes black shales of the Bunyeroo 
Formation shows that there was a major relative sea 
level rise after the Brachina cycle. 

An horizon near the base of the Bunyeroo 
Formation shows a single layer of granules, pebbles 
and rare cobbles of red porphyry followed by a very 
thin pink sand sandwiched in shale. The origin of 
this coarse material has now been tied to a bolide 
(possible meteorite) impact at Lake Acraman in the 
Gawler Ranges nearly 300 km to the west (Gostin et 
al. 1986; Williams 1986). Ejecta from the impact 
have been observed at the same level in the 
Bunyeroo Formation and equivalents from Quorn, 
throughout the Flinders Ranges to the Officer Basin 
in the northwest of South Australia. 

The Wearing Dolomite Member near the top of the 
Bunyeroo Formation has evidence of shallow water 
deposition and has been used by Gostin & Jenkins 
(1983) to redefine the base of the Wonoka 
Formation. The Wonoka Formation based on the 
original mapping commences with dominance of 
carbonate further up section. Slope facies 
limestones with intraformational conglomerates and 
slumps are present in the lower parts of the Wonoka 
Formation with platform and shoreline limestones at 
the top of the formation. 

Kilometre-deep canyons several kilometres wide 
were cut into the underlying Bunyeroo Formation 
and down into the ABC Range Quartzite then filled 
with carbonates of the Wonoka Formation. There 
are two main canyon systems; one evident at Pichi 
Richi Pass near the western edge of the basin that 
heads east through Carrieton to Yunta and another 
with its headwaters near Beltana that can be traced 
through successive folded outcrops to Patsy 
Springs and the Fortress Hill syncline where 
meandering repetitions have been mapped (von der 
Borch et al. 1985). There is controversy over 
whether these features were cut subaerially and 
filled with shallow water sediments or are submarine 
canyons filled with deep water sediments. Modern 
and ancient examples of similar features of this size 
favour a submarine origin. 

Mud-cracked red siltstones and sandstones 
displace the carbonates at the transition to the 
overlying Bonney Sandstone which can be 
described as a marginal marine deltaic complex at 
the top of a regressive cycle. Dramatic thickening 
occurred in the far northeast of the basin as 
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turbidites fed into a rapidly deepening area to 
deposit the Billy Springs Formation. The 
stratigraphic range of this formation is unclear and 
may extend higher than indicated. 

The Rawnsley Quartzite disconformably overlies 
the Bonney Sandstone and represents another 
transgression. Clean, white marine shelf 
sandstones dominate the formation and form 
many of the more spectacular ridges in the 
Flinders Ranges. The Ediacara Member near the 
base of this formation may have been deposited 
in slightly deeper water and contains the late 
Precambrian fossil assemblage described in 
another chapter of this volume. The Pound 
Subgroup of the Bonney Sandstone and 
Rawnsley Quartzite are the uppermost units of 
the Adelaidean sequence. A basin-wide 
unconformity follows the subgroup with some 
erosion prior to deposition of the Cambrian 
sequence. 

 
CAMBRIAN 

Following the break between theAdelaidean and 
the Cambrian, sedimentation was re-established 
in areas of subsidence with different positions and 
orientations. The naming of the Cambrian Arrowie 
Basin recognises this change. Active tectonism is 
evident throughout the Cambrian deposition with 
a major shelf edge evident in the Old Wirrealpa 
area and an active graben around Wilkawillina 
Gorge. The initial sediments above the break are 
clastics of the Uratanna Formation filling channels 
cut on the unconformity. Three groups of 

sequences can be recognised in the Cambrian 
section which correspond to the Hawker Group, 
the combined Billy Creek Formation and 
Wirrealpa Limestone and the Lake Frome Group. 
Figure 2.4 (Gravestock 1992), recently modified 
to show new nomenclature, summarises the 
complete stratigraphy of the Arrowie Basin. 
Thicknesses of Hawker Group sediments vary 
from around 1000 m on platform areas to 5000 m 
in local depocentres. The latter parts of the lower 
Cambrian and Middle Cambrian sequences total 
about 3500 m. 

A widespread sand sheet, the Parachilna 
Formation is the basal unit of the first cycle. 
Intense bioturbation by Diplocraterion in the basal 
beds, as near the western end of Brachina Gorge, 
is evidence of the explosion of life in the 
Cambrian. Bioclastic limestones dominate as the 
sea level rose then fell. The basin pattern of 
shelves and deeps became established at this 
time with clear shelf breaks marked by mounded 
bioherms established during the next 
transgression. Around Old Wirrealpa, the lower 
and upper Wilkawillina Limestone were deposited 
as platform limestones and reef-like bioherms to 
the south of a regional fault that acted as a shelf 
break. The bioherms are usually composed of 
archeocyathans as the moundbuilding organisms 
bound by calcareous algae. Some mounds are 
composed of just algae and a few appear to be 
sponge dominated. 

Carbonate slope and deep water deposits of 
the 
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Mernmerna Formation outcrop to the north of the fault. 
Huge blocks of platform facies have fallen over the 
break to be included in the slope facies. A sea level fall 
instigated deposition of the Bunkers Sandstone, a 
clastic wedge that by passed the reef margin into the 
main depocentres. The same platform margins are 
evident during the following sea level rise and fall. 
Regression on the platform is seen at the top of the 
Upper Wilkawillina Limestone where reef facies grades 
through bioclastic limestone to oolitic limestone that 
becomes dolomitised beneath an evaporitic unit. 

The nature of the basin changed again as the 
following formations do not show the sharp division 
between platform and slope. The Billy Creek Formation 
is redbed sequence of shallow water shales and 
siltstones evidence of evaporites and minor biologic 
activity. Contemporaneous volcanism is shown by 
several thin tuff beds. A rise in sea level returned 
platform carbonate deposition. with the fossiliferous 
Wirrealpa Limestone. The Lake Frome Group 
dominated by redbed clastics is the last main sequence 
to be deposited before sedimentation ceased in 
advance of the main Delamerian Orogeny. Muddy tidal 
flats of the Moodlatana Formation are briefly 
transgressed by carbonate shoreline Balcoracana 
Formation before the thick red sandstones and 
siltstones of the possibly deltaic Pantapinna Formation 
dominate. Large scale slumping at this time shows 
tectonic activity recommenced. The boldly outcropping 
Grindstone Range Sandstone with evidence of fluvial 
deposition at the top is the youngest Cambrian unit 
exposed in the Flinders area. 

 
Diapirs 

At least 180 breccia bodies are exposed in the 
Adelaide Geosyncline (Fig. 2.5). nearly all of them in 
the Flinders Ranges (Haslett 1976). Most of them show 
similar characteristics including a wide range of clast 
sizes from finely comminuted breccia to large 
xenoclasts of relatively intact stratigraphy up to 2 km 
across with most blocks being recognisable pieces of 
Callanna Group lithologies. The material at the surface 
consists of flow banded red dolomitic and grey heavy 
mineral banded shales and breccias separating large 
blocks or xenoclasts of dolerite, basalt, sandstone with 
halite casts and dolomite with gypsum and other 
evaporite pseudomorphs. Often the breccias and 
shales show various degrees of replacement by 
coarsely crystalline dolomite. 

The origin of these breccias has been debated for 
many years but most workers now agree that the 
majority show evidence of diapiric intrusion. Detailed 
mapping by Lemon (1985, 1988) concentrated on the 
influence these breccias had on the surrounding 
sediments rather than mapping the complex internal 
structure. The inclusion of clasts derived from the 
breccias into the surrounding late Proterozoic and 
Cambrian sediments proved the intrusion of many 
breccias to be synsedimentary and the patterns of 
shallow water facies and thickening into adjacent sinks 
proved the intrusions to be diapirs. 

The Blinman Dome shows a diapir in plan view with 

the surrounding Umberatana Group sediments 
upturned to vertical along the contact. Drilling of 
Blinman #2 to the east of the diapir intersected 
numerous conglomerates and slumps generated 
by the main intrusive pulse during deposition of 
the lower Tapley Hill Formation. The secondary 
peripheral sink is best developed to the north 
and south of the diapir. 

The Enorama Diapir has been tilted so that the 
outcrop displays a section view. Around 4000 m 
of stratigraphy can be mapped in contact with the 
diapir with the change from a pillow-style salt 
stock to a true diapir evident near the contact 
between the Tapley Hill Formation and the Etina 
Formation. A line of algal reefs, which interfinger 
with the upper Etina Formation and Enorama 
Shale, fringe the western side of the diapir 
(Lemon 1988). 

The Wirrealpa Diapir sits astride the major fault 
that controlled the position of the shelf during the 
early Cambrian. Wrench movement along the 
fault buckled the sedimentary pile and activated 
the diapir which shed debris into the surrounding 
sediments, mainly into the slope facies 
Mernmerna Formation. Many of the Flinders 
Ranges diapirs have a close association with 
wrench faults. In most cases the wrenching post 
dates the main diapir movement and it appears 
that the faults seek out diapirs as zones of easily 
deformed material. The diapirs act as "strain 
sinks" with large lateral movement evident on 
one side of a diapir and much less on the other 
side. The Blinman Diapir was probably nearly 
circular in plan but sinistral wrenching along a 
fault that can be traced from Chambers Gorge to 
Parachilna has pushed the southwestern edge of 
the diapir towards the northeast. Substantial 
reactivation of older diapirs is expected to have 
occurred during the Delamerian Orogeny and 
some intrusive breccias may have been initiated 
by this event. 

Most of the outcropping breccias are best 
described as 'fossil' diapirs, insoluble remnants 
brought to the surface by low density, halite-rich 
evaporite sequences separated from the salt by 
surface dissolution. Some of the features core 
large anticlines which show growth during the 
deposition of surrounding sediments. The 
Worumba Anticline is one such feature with 
much of the core showing relatively intact but 
tightly folded Callanna Group sequences (Preiss 
1985). Although the present outcrop of most 
diapirs is dominated by shale, the diapirs were 
probably originally salt-driven. The diapirs have a 
very long history of movement, from the Burra 
Group around Worumba (possibly 790 Ma) to the 
Early Cambrian (530 Ma) and with good 
evidence of movement during deposition of the 
Leigh Creek coal measures (210 Ma). There is 
some evidence of movement in the Tertiary 
around the Oratunga Diapir (30 Ma?) (Lemon 
1985). Only 
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salt could retain its mobility for 580 million years, 
possibly 760 Ma. No halite has yet been found in 
outcrop or by drilling in the Flinders Ranges but 
anhydrite has been found as cement in a 200 
mthick, diapir-derived breccia in Blinman #2. 
 
Delamerian Orogeny 

Following the last evidenced sedimentation in 
the Arrowie Basin which occurred no later than 
the early Late Cambrian, the Cambrian and 
Adelaidean sequences were folded by the 
extensive Delamerian Orogeny (Fig. 5). Two 
separate events are recognisable in the Flinders 
Ranges. An early event produced by east-west 
compression produced linear N-S folds which 
were relatively tight in the South Flinders but were 
very broad and open in the Central Flinders Zone. 
A later stage of dominantly N-S compression 
produced strong E-W folds in the North Flinders 
Zone and relatively tight northeast-trending folds 
in the Nackara Arc. Early folds were distorted by 
the later event in the Nackara Arc (Preiss 1987). 
The central Flinders Zone was largely protected 
from the second event with very gentle cross 
folding evident. Westerly-directed thrusting is 
evident in several areas of the Flinders and this 
may well be associated with the first phase of 
compression. The Northwest Fault, west of Leigh 
Creek, places Burra Group above Cambrian 
sediments. A thrust plane was intersected during 
the drilling of Depot Creek 

#1 (Preiss & Faulkner 1984). Movement along 
this fault has placed Callanna Group on top of 
overturned Wilpena Group sediments. This, and 
other, similar faults have been reactivated during 
the Tertiary and Quaternary to produce the uplift 
which has led to the present elevation of the 
ranges and their current rugged character. 

Generally, only mild, very low grade 
metamorphism accompanied the Delamerian 
folding. Measurement of thermal maturity of 
kerogen separated from organic-rich rocks by 
McKirdy et al. (1975) and by Lemon et al. (1992) 
has shown HIC ratios around 0.54 from the 
Central Flinders Zone, a vitrinite reflectance 
equivalent of 2-3. The kerogen becomes more 
graphitic in the more tightly folded areas towards 
the Mt Painter Inlier and the Nackara Arc. Granitic 
intrusions in the Mt Painter and Mt Babbage 
areas are associated with the Delamerian 
Orogeny and there is a halo of higher grade 
metamorphism around those inliers. 

 
PERMIAN 

A tiny patch of glacial diamictite, the Alpana 
Formation (Morton et al. 1984), is exposed along 
two creeks about 3 km south of Blinman within 
the boundaries of the Blinman Diapir. Striated and 
faceted clasts attest to its glacial origin. Clasts 
lithologies comprise exotic granites and gneisses 
but are dominated by locally derived rock types as 
young as Cambrian. The outcrop has been 



 28 

described as a lodgement till and, on the basis of its 
clast content and by analogy with other similar 
deposits, is thought to be of Permian age. 
Preservation near the highest point in that part of 
the Ranges is unusual and the sediments may well 
have been infolded with remobilised diapiric material 
as is the case with Recent gravels in the Onion 
Creek Diapir in Utah (Colman 1983). Permian 
sediments are likely to have been far more 
extensive but eroded to be included in Mesozoic 
basins. 
 

TRIASSIC 
At Leigh Creek, four small, circular basins, 1.6 to 6 

km in diameter preserve between 120 m and 1100 
m of uppermost Triassic and lowermost Jurassic 
coal measures. The four basins are roughly aligned 
in a N-S direction, almost perpendicular to the 
Delamerian folds in the underlying Adelaidean 
basement. There appears to be no correlation 
between the folded Adelaidean and the basins. 
There is some correlation of the Triassic between 
basins but an unusual mechanism is needed to 
create such small basins and fold or fault the coal 
measures into the underlying fully lithified and 
apparently undisturbed sequence. 

A probable answer comes from the proximity of 
the basins to diapirs. Lobes C and D at Leigh Creek 
lie either side of the Telford Diapir (Lemon 1988). 
Where Lobe C is in contact with the diapir, the 
normally shallow dip of the bedding within the coal 
measures has been upturned to near vertical (Fig. 
2.6). The basin is asymmetric with the depocentre 
near the diapir and sand rather than coal on that 
side of the basin. The diapir was not only active 
after coal deposition, deforming the beds, but during 
deposition, modifying the facies. Diapir movement in 
most cases requires evacuation of a volume of 
source material from below, which in turn requires 
subsidence of an area near the diapir as a 
peripheral sink. The Triassic coal basins could well 
be peripheral sinks to diapirs emplaced prior to or 
during the Delamerian Orogeny and reactivated 
during the Triassic. Alternatively, the basins could 
be due to dissolution of evaporites in a diapir. 
Dissolution is possible in B Lobe where there is no 
obvious diapir but this mechanism is not possible at 
C Lobe where clear upturning and exposure is 
evident. 

Two more small Triassic coal basins have been 
mapped on the eastern side of the Willochra Plain 
at Springfield and Boolcunda. The former is in an 
area of unusual fold patterns in the Adelaidean 
where a fold overprint later than Delamerian is likely 
and the latter is close to a diapir. 

 
JURASSIC - CRETACEOUS 

Sedimentation recommenced in the northeast of 
South Australia during the Early to Middle Jurassic. 
Fluvial sands became more widespread into the 
Late Jurassic - Early Cretaceous with some 
outcrops of the coarse Algebuckina Sandstone 

around the northern margins of the Flinders Ranges. 
A rise in sea level flooded a large part of 

Queensland and northeastern South Australia with 
shoreline conditions evident in early Cretaceous 
(Neocomian) sandstones and siltstones near Village 
Well on the northern flank of the Ranges (Lemon 
1988; Alley & Lemon 1988). A basal conglomerate 
(Village Well Formation) covers the very edge of the 
Adelaidean outcrop. This is transgressed by 
siltstones and fine sandstones of the Pelican Well 
Formation before the regressive sand sheet of the 
Trinity Well Sandstone. A hiatus above this sand is 
marked by a continuous hardground of intensely 
bioturbated, calcite and goethite-cemented 
sandstone. 

A major transgression in the Aptian returned the sea 
to the area, this time surrounding the entire northern 
Flinders Ranges from Lake Frome around to the 
northern end of Lake Torrens. Grey siltstones and 
fossiliferous sandy beds of the Bulldog Shale were 
the main deposit of this time although local areas of 
sediment influx can be seen as coarse deposits 
around the margin of the Adelaidean outcrop. The 
Wilpoorina Breccia Member near Marree and the 
Parabarana Sandstone east of Mt Painter Inlier 
interfinger with the Bulldog Shale. The sea retreated 
in the Late Cretaceous with sedimentation restricted 
to lacustrine deposits in the northeast of the state. 
Tertiary tectonism has lifted a few marginal blocks of 
Adelaidean with Mesozoic cover above the general 
level of those sediments beneath the surrounding 
plains. 

Small kimberlitic intrusions thought to be of Jurassic 
age have been found around Peterborough, the 
Walloway Diapir and the Springfield coal basin. These 
have provided some exploration interest with the 
recovery of small diamonds either from the 
kimberlites or nearby gravels. 

 
TERTIARY - QUATERNARY 

The Tertiary was a time of compressional tectonics 
which led to the progressive uplift of the ranges. 
Initial, probably mild uplift in the Eocene may have 
been in part responsible for renewed sedimentation 
around the margins of the ranges. Spasmodic 
compression throughout the Tertiary and into the 
Pleistocene reactivated Delamerian thrusts, 
depressing adjacent areas as subtle, foreland-style 
basins. 

In common with Eocene sands elsewhere in the 
state, the basal Tertiary sequence around the ranges 
is carbonaceous. Lignitic sediments of the Eyre 
Formation have been intersected in drilling under the 
flats west of Brachina, Edeowie and Beltana, 
northeast of Lyndhurst and east of Mt Painter. 
Reducing conditions in the latter area have trapped 
uranium mobilised by groundwater from the nearby 
basement. Lignitic Eocene sediments have also been 
intersected beneath some of the broad plains within 
the ranges, the Willochra and Walloway Plains. 

The Oligocene was a time of non-deposition and 
erosion. Extensive cemented soil profiles, silcrete, 



 29 

calcrete and ferricrete, were formed at this time 
(Ludbrook 1980). Mapping the present levels of 
these hard surfaces gives some indication of 
tectonic events since their formation. 

Sedimentation recommenced around the 
Ranges in the Early to Middle Miocene with 
lacustrine deposits around the present day salt 
lakes. The Etadunna and Namba formations 
contain the Ngapakaldi, Ericmas and Pinpa 
faunas of ancestral marsupials, fish, waterbirds 
and reptiles (Ludbrook 1980). The lakes were 
associated with subtropical rainforests along the 
watercourses. Conditions progressively dried out 
from the Late Miocene to the present and 
lacustrine sedimentation became more 
intermittent with mainly a fluvial record preserved 
(Callen & Tedford 1976). Oiprotodon fossils have 
been collected from around the shrinking lakes. 

A major uplift of the Flinders and Mt Lofty ranges 
took place in the Late Pliocene to Pleistocene, 
around 2 million years ago. This is recorded in the 
gravels shed as alluvial fans from the main 
watercourses emanating from the ranges. Uplift 
was largely restricted to the thick sequences of 
the Adelaide Fold Belt with the flat-lying 
Adelaidean and Cambrian sequences untouched 
or depressed in the immediate vicinity of the 
ranges. The tectonic activity has since waned as 
most of the fans are presently undergoing a 
period of fan-head entrenchment as the base 
levels of the streams are lowered. Erosion is 

dominant throughout the Ranges with 
sedimentation essentially restricted to the flanking 
areas. 

 
CONCLUDING REMARKS 

The Flinders Ranges and surrounding areas 
provide numerous opportunities for professional 
and amateur geologists and interested members 
of the public to appreciate the geological 
processes involved in the deposition and 
deformation of the sequences exposed there. 
Several field guides have been written to assist 
observers with varying levels of geological 
expertise. The Mines and Energy Department of 
South Australia has produced a book (Selby 
1990) and signposted the "Corridors through 
Time" tour for the general public. Staff at the 
Salisbury College of Advanced Education have 
produced guides to specific sites of interest (Cann 
1985; Shackleton & Binnie 1990). Illustrated 
excursion guides were produced for trips 
associated with past geological conferences 
(Dalgarno 1986; Thomson et al. 1976). These, 
together with maps of the region produced by the 
Geological Survey of South Australia, provide a 
good basis for visiting key outcrop areas. A 
special map, "Geology of the Flinders Ranges 
National Park" (Callen & Reid 1994) is designed 
specifically to lead visitors through a large part of 
the stratigraphy of the area. 
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3: Colourful and Exotic Minerals of the 
Flinders Ranges 

by R. C. SPRIGG 
 
In 1844 one of pioneer pastoralist Bagot's sons, 

while gathering wildflowers on the family property 
at the northern aspect of Barossa Valley, found 
"colourful rock mosses" that he suspected might 
be carbonates of copper. This prospective 
Kapunda discovery presaged a chain of similar 
discoveries northward throughout the length and 
breadth of the state's central mountain ranges. 
The fabulously rich Burra Mine of riotously rich 
and colourful oxidised copper ores followed 
quickly in 1845. Green malachite, blue azurite, 
sky-blue chrysocolla, grass green atacamite, 
black covellite, native copper, red cuprite and 
many other secondary ores of copper abounded. 

As pioneering settlement spread north by 1850 
to the limit of the range-lands, discovery of 
myriads of lesser such copper and related mineral 
deposits followed. Babbage in his 1857 
expedition as far north as Mt Hopeless would 
have been the first geologically-inclined expert to 
see green copper carbonate literally painted on 
many cliff faces. Still, the first reported copper 
mineral discovery in the far north is credited to 
Alfred Frost of 'Yudnamutana' in about 1860. His 
discoveries later attracted great interest when 
three huge blocks of colourful ore weighing 4 
tonnes, 2.5 tonnes and 2 tonnes respectively 
were exhibited at the International Exhibition in 
London in 1862. Three hundred tons of 
subsequently mined ore averaged 50% copper. 
Many of the richer copper deposits together with 
those of secondary uranium (green torbernite and 
yellow autunite) in the greater Mt Painter region 
principally occur high on ridges. These were in 
association with extensive silicification and are 
almost certainly genetically related to the silcrete 
of the early mid-Tertiary period that also caps the 
tablelands and, disintegrated, forms the gibber 
(stony) deserts of central Australia. 

Secondary copper minerals in the Flinders 
Ranges mostly occur in faults and fractures, 
overlying impoverished sulphide developments at 
depth. The Blinman lodes and fracture infillings 
were, however, exceptional. Chalcopyrite, pyrites, 
bornite (peacock ore) and tenorite (black 
sulphide) dominated along with cuprite, colourful 
carbonates and a little lead sulphide (galena). 

Spring Creek Mine at the northern faulted 
termination of Mt Remarkable was another locally 
rich but smaller copper development. Blue and 
green carbonates were associated with native 

copper and "grey ore" (probably chalcocite), and 
rich copper sulphide. Still others of similar limited 
short life were Sliding Rock and Ediacara near 
Beltana, the Mountain of Light out of Copley and 
others. 

One of the most interesting group of mines 
occurs about Nickols Nob and Mt Ogilvie near 
Lyndhurst. Copper, gold and uraninite here 
accompanies the rare nickel sulphantimonide 
mineral, ullmanite. The uranium mineral 
discovered here in 1896 was probably the first 
recording of this element in Australia. Further to 
the east on 'Balcanoona' (Gammon Ranges 
National Park) occurs the equally rare nickel 
telluride, melonite. 

Uranium mineral in the form of torbernite (a 
copper, calcium phosphate) was discovered near 
Mt Painter, on 'Arkaroola' by the prospecting 
Greenwood Family in 1910. It was identified by 
mineralogist Sir Douglas Mawson. Torbernite and 
its sister mineral autunite (a calcium uranium 
phosphate) and many other rarer uranium 
minerals have proven to be the secondary 
minerals from underlying primary pitchblende. 
The most complex primary uranium mineral yet 
found on 'Arkaroola' is fergusonite, a uranium and 
thorium-containing niobate and tantalate of 
yttrium. Monazite is another radioactive, rare-
earth mineral containing thorium and occurring in 
the same region. 

Radium Hill uranium deposit along the 
easternmost extension of the Ranges had been 
discovered by a prospector, Smith, in 1906. He 
believed the mineral to be an ore of tin. Mawson 
described the parent mineral as a new species - 
davidite (coated by yellow carnotite). It was 
described by him as primarily uraniferous 
ilmenite, but definitely a new mineral in its own 
right. This was disputed for almost fifty years until 
more modern identification technology proved his 
case beyond doubt. Davidite in golf-ball-sized 
crystals has since been found widely in the Olary-
Broken Hill province. At depth the mineral in the 
Radium Hill lodes apparently gave away 
increasingly to brannerite and final ilmenite plus 
pitchblende (a complex oxide of uranium). 
Brannerite is a complex oxide of calcium, 
uranium, thorium, cerium, titanium and iron. 

Interestingly in 1953, an airborne scintillometer 
search by the SA Department of Mines extending 
west of Olary, at Crockers Well, located a new 
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uranium mineral later described by some as a 
thorium-rich variety of brannerite, but by the 
discoverers (Sprigg and Seedsman) as absite, a 
name derived from the initial letters of the Air Borne 
Scintillometer. 

An interesting discovery of more recent times has 
been the rich deposits of massive white zinc silicate 
or willemite near Leigh Creek. With it occurs smaller 
amounts of hedyphane, or lead calcium arsenate 
and chloride and also red crystals of vanadinite or 
vanadate of lead. Vanadium also occurs more 
widely in the Flinders Ranges as olive green crusts 
of volborthite, the vanadate of copper and calcium. 
Still rarer is sulvanite, a copper vanadium sulphide 
that occurs in the Edelweiss Mine, near Burra. This 
is together with even rarer vesigneite, a copper, 
barium vanadate. 

An unusual set of rare zinc phosphates have been 
uncovered in the Reaphooks Mine near 'Wirrealpa'. 
These include tarbuttite (zinc phosphate) scholzite 
(a calcium, zinc phosphate), parahopeite 
(anhydrous zinc phosphate) and collinsite (calcium 
magnesium phosphate) together with equally rare 
non-metallic phosphate minerals. 

The Billy Springs Mine to the north of Mt Painter 
proved to be an unusually large body of grey 
hydrozincite or zinc carbonate together with azure 
blue aurichalcite or zinc-copper carbonate. Together 
with these occur galena or lead sulphide, 
hemimorphite (hydrous zinc silicate) and grey 
tetrahedrite (copper iron sulphantimonide). 

Stibnite (antimony sulphide) has been reported 
near the Daly Copper Mine west of Freeling 
Heights. Nearby in the Mt McDonnell mine, also 
bismuthinite (sulphide of bismuth) and bismutite, a 
bismuth carbonate occur. 

Uncommon minerals in the northern Flinders 
Ranges include scheelite, the calcium tungstate and 
pink sphaerocobaltite, a cobalt carbonate. At 
O'Donoghue Castle on 'Balcanoona', olive green 
conichalcite and dull green symplesite are 
respectively copper arsenate and iron arsenate. 
Probably one of the rarest elements in the ranges is 
mercury occurring as schivartzite, a mercury-rich 
form of the copper antimony sulphide, tetrahedrite. 
This mineral weathers to produce earthy red 
cinnabar or mercury sulphide, as at the Moro Mine 
on 'Wertaloona'. 
Silver grey cobaltite (cobalt arsenosulphide) has 

been found in narrow veins on 'Plumbago' and also 
pink erythrite (cobalt arsenate) on 'Bimbowrie' 
nearby. One of the most unusual mineral lodes on 
'Arkaroola' is the coarse hornblende-sphene dykes 
occurring along Radium Creek. Sphene (calcium 
titanate) crystals occur in 30 cm blocks together with 
equally coarse hornblende. 

The list of non-metallic minerals is extensive. 
Economically, talc (a magnesium hydrosilicate) 

and barytes (barium sulphate) are the most 
important in the region. Talc replaces tremolite 
marbles on a massive scale near Mt Fitton and 
barytes forms significant fracture infillings as lodes 

on and about 'Oraparinna'. Another valuable rock-
forming mineral is magnesite (magnesium 
carbonate) from ancient (800 million year old) playa 
lakes occurring more widely in the Flinders Ranges 
from Quorn to 'Witchelina' and 'Balcanoona'. 

The fossil guano deposits of the Wooltana Bat 
Cave on 'Balcanoona' originally produced highly 
soluble sal-ammoniac or mascagnite (ammonium 
sulphate), which was once valued as a fertiliser, and 
formed the basis of the original Wooltana Fertiliser 
Company. 

Arkaroola-Mt Painter is the centre of many 
unusual silicate mineral depositions often occurring 
in extremely coarsely crystallised form. These 
include greenish black hornblende, long fibrous 
green actinolite (20+ cm), white tremolite (30+ cm), 
"mountain leather" asbestos (a felted aggregate of 
tremolite fibres) (50+ cm), clove brown sphene 
(crystals 20 to 30 cm across), muscovite (white 
mica) sheets (100 cm long), biotite (black mica, 50 
to 60 cm across) and pink feldspar or orthoclase 
(similar). 

White crystalline veinlets of wavellite, the 
aluminium hydrophosphate, occur in rock 
phosphate quarries at Orroroo, and blue crocidolite 
asbestos near Hawker and 'Oraparinna'. Purple and 
green fluorite (calcium fluoride) occurs at Mt Gee on 
'Arkaroola', and handsome crystals of pink stilbite 
(sodium calcium aluminosilicate) more widely 
nearer the Arkaroola village, and in steam vesicles 
in the Wooltana Basalts. 

Semi-precious glassy black tourmaline occurs 
widely on 'Arkaroola', but most spectacularly at 
Tourmaline Hill on 'Yudnamutana'. Rare 
associations of coarse precious almandine garnet 
and sky blue apatite (calcium phosphate with 
variable amounts of fluorine, calcite or hydroxyl) 
hereabouts make for extremely beautiful rock 
specimens. 

Precious mineral in the region is restricted to blue 
sapphire, pink sapphire (ruby) and green sapphire 
("oriental emerald"). All these are varieties of the 
mineral corundum (aluminium oxide). These occur 
together with waxy cordierite near the base of Mt 
Pitt. Amethyst, a purple variety of quartz occurs in 
veins and vughs in Mt Gee in ancient hydrothermal 
(geyser) deposits. Blue gem quality turquoise 
(copper and aluminium hydrophosphate) has been 
mined at east Painter. Green beryl (beryllium 
aluminium silicate) is restricted to Mawson Plateau 
on Freeling Heights in pegmatite dykes. 

The list of iron and manganese minerals is 
extensive and needs no special mention here. 
Coarse magnetite and haematite crystals on 
Arkaroola (both are oxides of iron) feature multiple 
faces, also goethite (hydrated iron oxide) and 
pyrolusite (manganese dioxide). 

Of the more interesting rock-forming minerals the 
most interesting are apatite (a phosphate and 
fluoride of calcium), garnet (complex silicates of 
calcium, iron and magnesium), scapolite (a complex 
silicate of sodium, calcium, aluminium 
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and iron), siderite (iron carbonate), calcite 
(calcium carbonate), jasper (an impure form of 
silica) and gypsum (calcium sulphate). 

Andalusite (aluminium silicate), the Australian 
"lucky" or "cross stone" once valued for its 
religious symbolism occurs beautifully developed 
on northern 'Bimbowrie'. Tens of thousands of 
cigar-shaped crystals have been removed. 
Twinned cruciform staurolite (iron aluminium 
silicate) crystals have been found several 
kilometres north-east of Radium Hill, and nearby 
mica schists are loaded with spatular-shaped blue 
kyanite (aluminium silicate) crystals. 

Perfectly formed garnet crystals, one to two 
centimetres in diameter, are found near Mt 
Babbage, but the widespread jaspers (impure 
silica) in the vicinity of the Paralana Fault are dull 
and often earthy. 

Crystals of sky blue actinolite and pistachio 
green epidote that approach gem quality, have 
been found along Arkaroola Gorge. 

Finally, gold, even in alluvial concentrations, is 
not common. Crystals and wire gold has been 
won on 'Angepena', also near 'old Arkaroola' and 
in Wallace Gully, east of the Yudnamutana mining 
fields. The Teetulpa and related gold fields in the 
Mannahill district have been the most prolific in 
the state producing many coarse nuggets. A 
strange association was reported at Mt Ogilvie on 
Mr Lyndhurst's run in 1889. Gold was reported 
appearing visibly in barytes. Compact ullmanite 
(see earlier) nearest the barytes was reported to 
be rich in metal. 

In retrospect it is clear that the Arkaroola region 
is probably the richest in the ranges in unusual 
minerals. Of these, the colourful uranium 
minerals, torbernite and autunite stand out. 
Gemstones such as sapphire, ruby and "oriental 
emerald", together with rutile (titanium dioxide) 
and amethyst are the most attractive, but not of 
gem quality. 

Although amateur mineral collecting has been 
practised in the ranges for many decades only the 
Dome Rock copper mine, north of Olary, appears 
to have been extended in the production of 
colourful and rarer copper minerals for separate 
sale. 

Sir Douglas Mawson in the earlier years of Mt 
Painter mining actually traded incredibly beautiful 
torbernite and autunite uranium minerals widely 
around the world's premium museums. Specimen 
Minerals Ltd, an offshoot of Geosurveys of 
Australia Ltd, entered specialised trading of South 
Australian minerals at the request of the 
University of Adelaide but withdrew from the 
operation as amateur collectors swamped the 
market. 

Only the exotic andalusite crystals from 
'Bimbowrie' elicited more intense collecting, but 
relative softness discourage their use as cut 
stones. These were for brooches and pendants. 
Sapphires and rubies from Mt Pitt on 'Arkaroola' 
failed to live up to gem quality, while the 
magnificent transparent quartz crystals from the 
King Mine near Olary were quickly worked out. 
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4: Aspects of the Geological Setting and Palaeobiology of the 
Ediacara Assemblage 

by R. J. F. JENKINS 
 

INTRODUCTION 
The Ediacara fossil assemblage was discovered 

at the southern end of the Ediacara Range, 
western Flinders Ranges in the mid 1940s by Reg 
Sprigg (1947,1949). It represents a climax biota 
reflecting a diverse radiation of soft-bodied 
animals (many celled metazoans) at the close of 
the Proterozoic. It is widely distributed in the 
southern and midnorthern Flinders Ranges (e.g. 
Jenkins et at. 1983) in the Ediacara Member of the 
Rawnsley Quartzite, the upper formation of the 
varied sandstones or quartzite comprising the 
Pound Subgroup, which forms many of the more 
prominent ridges in the Flinders Ranges (Preiss 
1987). In its original conception (Jenkins et al. 
1983), the Ediacara Member consists of several 
cyclical alternations of thick siltstone (2-80 m in 
thickness) and sandstone or quartzite beds (2-12 
m) positioned low within the Rawnsley Quartzite 
(Brachina and Bunyeroo Gorges) or sited at the 
mid-part of the Rawnsley Quartzite (southern 
Wilpena Pound, where fossil off-shore barrier-bars 
form two conspicuous marker beds). Channel 
deposits overlain by the Ediacara Member contain 
different faunal elements. 

The sixties saw the golden age of description of 
fossils in the Ediacara assemblage. The late 
Professor Martin Glaessner of the University of 
Adelaide and Dr Mary Wade interpreted and 
documented a relatively wide variety of taxa (c. 30 
species) which they attributed mainly to still 
surviving orders or families of the phyla Cnidaria 
('jellyfish', chondrophores, sea-pens and 
anemones), Annelida (jointed worms) and 
Arthropoda (joint-legged animals with a carapace) 
or previously unknown divisions (Glaessner & 
Wade 1966; Glaessner 1984). Drawing on their 
experience, others extended discoveries of similar 
fossil remains to all continents other than 
Antarctica and South America (Runnegar & 
Fedonkin 1992). 

The scientific significance accorded these 
pioneering endeavours was considerably 
diminished during the mid 1980s when Seilacher 
(1984, 1989, 1992, 1994) and his followers (e.g. 
Gould 1984; Bergstrom 1989, 1990, 1992, 1994) 
argued that the Ediacara assemblage had been 
substantially misinterpreted, and that it 
represented a much lower level of diversity within 
a unique extinct Proterozoic phylum. Seilacher's 
claims are a timely reminder of the inherent 

difficulties of interpreting and classifying soft-
bodied fossil remains, but their popularity has 
been enhanced unduly by the present decline in 
comparative taxonomy and the speculative tenets 
of some modern evolutionists. 

What is clear is that during the later Proterozoic, 
complex creatures of either intricate construction, 
large size, or both, flourished in the seas of the 
world along with varied forms that moved over or 
tunnelled through the substrate to leave abundant 
trace fossils (e.g. see Glaessner 1979). A recent 
review of the main kinds of trace fossils in the type 
Ediacara assemblage is due to Jenkins (1995). 
The present study outlines knowledge of the 
timing of early metazoan radiation within a frame 
of several important geological markers, and 
sketches the palaeobiology of a few of the most 
spectacular body-fossil remains. 
 

THE EDIACARAN PERIOD 
Geological time limits 
SHRIMP ion microprobe U-Pb dating of zircons 
from tuffs associated with late Proterozoic 
softbodied metazoan fossils in Newfoundland and 
the Ukraine show that such remains span the time 
interval from c. 561 Ma ago to c. 535 Ma (ct. 
Compston & Jenkins 1994). This and 
conventional U-Pb zircon dating point to the base 
of the Cambrian, the time of acquisition of 
mineralised skeletons, as being at about 531 Ma. 
The reign of the soft-bodied metazoans or 
'Ediacaran Period' (Jenkins 1981, 1984; see 
glossary, Appendix 4.1) can be considered to 
follow a lengthy episode of Proterozoic 
refrigerations, the 'Cryogenian Era'. 
 
Preceding glacial episodes 
. When the Cryogenian began is poorly defined; 
in the Flinders Ranges it seems to have been 
rather less than 800 Ma ago. Refrigeration 
occurred a little before 580 Ma in southeastern 
Newfoundland, where the Gaskiers Formation of 
the early Conception Group represents a late 
glacigenic cycle (e.g. Krogh et al. 1988). The 
Gaskiers Formation is possibly equivalent to one 
of several diamictites ('tillites') of northern Europe 
included in the 'Varanger Glaciation' (Knoll & 
Walter 1992). The Elatina 'glaciation' of the 
Flinders Ranges equates with the older part of the 
Varanger cycle. Rare, moderately rounded, 
grooved lonestones and 
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aggregations of sand and small pebbles resembling 
till-pellets occurring between 50 and 80 m above the 
base of the Bunyeroo Formation may signal a further 
time of cold climate. Chemical composition, 
'splintery' quartz and an unusual concentration of 
feldspar led Mawson & Segnit (1949) to conclude 
that the siltstones of this formation were of loessial 
derivation. The lonestones and aggregates may 
have been rafted in shore ice that floated out to sea 
or perhaps rare icebergs. 
 
Nearby impact of a giant meteorite or comet 

Lonestones and pebbly aggregates in the 
Bunyeroo Formation occur as little as 1.2 m below 
the horizon of datic fragments interpreted (Gostin et 
al. 1986; Wallace et al. 1990) as ejecta from the 
impact of a massive bolide that formed a large 
ringcrater centred at Lake Acraman in the western 
Gawler Ranges (Williams 1986, 1994). 

Aeromagnetic maps suggest that the Acraman 
structure was bigger than originally supposed, with 
arcuate sectors of one of the wider rings spanning a 
diameter of 230 km and possible evidence for an 
incomplete ring with a diameter of 300 km. It 
numbers amongst the largest ring-craters known on 
Earth. Concentric to the 30 km diameter central 
depression, an unusual concentration of magnetic 
anomalies defining parts of a 145-150 km diameter 
ring may mark the actual tectonic rim of the crater, 
though Williams et al. (1995) suggest the original 
crater was smaller at 85-90 km in diameter. 
"GradyKipp rhombs" (Melosh 1989) outlined by 
intersecting impact fractures spectacularly pattern 
much of the area of exposed rocks transected by the 
rings. 

 
Fire-flash over an icy sea 

The impact origin of the dacitic fragment horizon in 
the Bunyeroo Formation is strongly substantiated by 
the multiple criss-crossing planar shock lamellae 
present in quartz within clasts and by the discovery 
of associated patches of "suevite". Suevite is a 
mixture of spherulitic to platy devitrified impact melt 
glasses, clay, carbonate and variably shocked or 
partly melted rock fragments associated with the 
large Miocene Ries meteorite crater of Bavaria (von 
Engelhardt 1990). Glass in the Flinders suevite has 
devitrified to radiating phyllosilicates, carbonate and 
fine grained quartz. Larger ejecta clasts tend to 
display the subrounded trapezoidal shapes of 
Grady-Kipp rhombs. 

The chaotic mixture of the Ries "fall-out suevite" is 
considered to have been transported away from the 
crater as a turbulent suspension of high density in a 
medium of superheated vapor (von Engelhardt & 
Graup 1984). The mechanism of dispersal of the 
Flinders suevite at a distance of c. 305 km from the 
supposedly related impact is unknown. Material 
ejected at hypersonic velocity c. 270-450 km from 
the Ries crater was melted to glass by heat 
generated as an equivalence of the kinetic energy of 
the acceleration linked to ejection. In contrast, the 
larger clasts of shocked 'Gawler Range' dacitic 

fragments associated with the Flinders suevite have 
not experienced significant melting and apparently 
lack melt rinds such as might signal hypersonic 
reentry into the Earth's atmosphere. Thus there is a 
possibility of their generation at a much nearer 
source than the Acraman crater. Fine ejecta of the 
"fireball layer" (Pollastro & Bohor 1993), dispersed 
widely by the expanding stratospheric plume of the 
"Acraman" impact, has been considered an 
important marker for interbasinal correlation 
(Wallace et al. 1989; Jenkins et al. 1992). 
 

Carbon isotope stratigraphy 
Carbonate rocks in Ediacaran stratigraphies of 

southern and central Australia show distinctive 
secular variation in carbon isotope ratios (Jenkins et 
al. 1992; Calver 1993; Pell et al. 1993) that suggest 
precise correlation with important coeval northern 
hemisphere sections. At least two pronounced 
positive excursions in 8

'3
C bare recognised in 

southern Australian Edi~"<':aran sediments (pel I et 
al. 1993 and new analyses). The younger of these 
positive excursions is measured in the "canyon-fill" 
(Sukanter et al. 1995) or Narana Formation of the 
Officer Basin. Elsewhere in the world the correlative 
excursion is associated closely with abundant 
occurrences of soft-bodied fossil remains (Kaufman 
et al. 1993; Narbonne et al. 1994; Grotzinger et al. 
1995). Clastic rocks at this level in the Flinders 
Ranges (the Bonney Sandstone and Rawnsley 
Quartzite) preclude direct matching of our local fossil 
record with isotopic data. 

 
MAJOR FOSSIL GROUPS 

Fossil Sea-Pens 
Fronds and holdfasts 

Among the most spectacular fossil remains of the 
Ediacara assemblage are casts and rare moulds of 
moderately large (c. 8-30 cm long) leaf-shaped 
creatures. They had a basal stalk that extended 
down to a disc-shaped anchor buried in the 
substrate, and a median stem or rhachis from which 
serial ribs or "branches" projected laterally. In 
specimens preserved in a flacid and wrinkled state, 
such as may have been engendered by partial 
decomposition after death, the structure of the 
'branches' is seen commonly as rib-like elements 
embedded in the 'flat' foliate tissues making up the 
entire frond or leaf. The holotype of Charniodiscus 
oppositus is afl external mould of one surface of a 
frond which was turgid or inflated at the time of 
fossilisation, so that the 'branches' were preserved 
as hollows indicating a dilated form (Jenkins & 
Gehling 1978, fig. 6). The turgid serial branches and 
grooves between had the configuration of an air-
mattress. Along the axis of each branch was a half-
leaf-shaped flap of the integument marked by 
oblique serial lines on its free edge. These flaps or 
'polyp leaves' were folded flat against the frond 
during the process of moulding leading to 
fossilization; they clearly had only one attached 
edge because they could either be folded so as to 
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lie towards the (distal) free tip of the frond, or in the 
reverse direction, towards the (proximal) end of the 
frond which passed into the stalk. 
 
Comparison with living sea-pens 

The resemblance between such fossil forms and 
the living octocorallian coral (cnidarian) group 
Pennatulacea or sea-pens was recognised as 
soon as good collections were made at Ediacara 
Range (Glaessner 1959, 1984, in Glaessner & 
Daily 1959; Glaessner & Wade 1966; Jenkins & 
Gehling 1978). There were, however, differences 
in that the anchor of the fossil forms seems to have 
been disc-shaped or flattened to a round outline, 
not bulbous or elongate as in the live animals, and 
the branches were joined by a continuous web of 
tissue to make the frond, whereas so-called 
symmetrical sea-pens have separate branches or 
polyp-leaves joined only at their base to the 
rhachis. One relatively common living sea-pen 
genus Renilla does have an entire foliate frond 
studded on its upper surface with the feeding, 
tentaculate autozooid 'polyps' and clusters of the 
'degenerate' siphonozooids which have an 
enlarged ciliated groove or siphonoglyph present in 
the 'throat' (stomateum) extending from the mouth 
opening. The beating cilia of the siphonoglyph 
generate a current of water which passes into 
canals within the organism and dilates the tissues 
of the whole form so that it becomes supported by 
a kind of hydraulic skeleton (analagous to the 
pneumatic support of a motor tyre). 
 

 
Fig. 4.1. Glaessnerina grandis: A, incomplete example in 
which several 'branches' on the mid-lower part of the 
specimen seem to be slightly separated to show a fleshy 
axis supporting the large secondary divisions; Ediacara 
Member of Rawnsley Quartzite, Ediacara Range, x 0.5. 
8, partial reconstruction showing geometry implicit in 
interpreting this taxon as a 'bisymmetrical' 
pennatulacean; branches (b), extending from medial 
rachis (r), support the large polyp anthosteles (a), which 
rotated towards the ventral aspect arrowed (v), as the 
polyps (p), everted; some polyps shown extended, and 
the others drawn contracted for clarity; 'dorsal' aspect 
arrowed (d), sectioned tissues stippled. 

A rare form in the Ediacaran may have 
resembled symmetrical sea-pens like Pennatula; 

this is the taxon Glaessnerina grandis which is 
known only from two or three specimens. In this, 
large divisions of the branches lap over along the 
mid-line to form a zig-zag groove. In a new 
incomplete specimen several branches seem to 
have been pulled apart a little and can be seen to 
consist of a fleshy axis from which the large 
secondary divisions were supported (Fig. 4.1 A). 
The living Pennatula and its close relatives grow 
first as a primary polyp or oozooid which becomes 
the stalk and rhachis of the colony. The rhachis 
buds off new secondary poyps at its tip end, these 
representing the 'branches'. Each secondary in 
turn buds off a row of feeding autozooids with the 
last formed at its tip. Thus the autozooids are 
largest and most mature near the rhachis and 
decrease in size and maturity towards the tips of 
the branches. The feeding polyps are quite fragile 
and could easily be nibbled by predators. For this 
reason they can be withdrawn into a rather 
leathery cup called an anthostele. Rings of calcium 
carbonate spicules embedded in the wall of the 
anthostele provide an additional measure of safety. 
In G. grandis the innermost of the secondary 
divisions of the branches was rather short 
(otherwise it would interfere with that on the 
diametrically opposite branch), but the remaining 
longer ones showed just the same regular 
decrease in size towards the tip-end of the branch 
as in Pennatula: indeed one could even imagine 
the tips of the branches curved around towards the 
back of the frond (Fig. 4.1 B). 

 
A Cambrian survivor 

The best evidence yet for the sea-pen 
designation has come indirectly from discovery of 
a similar fossil remains in the famous Middle 
Cambrian Burgess Shale of British Columbia, 
Canada, the form Thanmaptilon walcottioutlined 
by a film-like residue of its tissues (Conway Morris 
1993). This has the same leaf-like configuration as 
Charniodiscus, but a more pedunculate, robust 
holdfast. Fine pustulation over the greater part of 
its surface convinced Conway Morris (1993) that 
the actual "retracted zoo ids" were represented. 
Thus it seems that the Ediacaran 'sea-pens' did 
not become extinct at the end of this time as some 
have claimed (Seilacher 1984, 1989; Brasier 
1989) but survived into the Cambrian. 
 

Palaeobiology and palaeoecology 
A sea-pen returned to Australia after illegal 

collection from Bunyeroo Gorge and shipment to 
Japan is remarkable in showing the circular 
somewhat inflated holdfast in close proximity to the 
frond of Charniodiscus arboreus, and an 
associated second specimen of the same species 
shows detail of the possible polyps never before 
clearly seen (Figs 4.2A, 4.2B). While the first 
individual totals 43 cm in length, the second is the 
incomplete distal half of a larger frond with the 
preserved section 36 
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Prev page. Fig. 4.2. Frondose and metameric fossils of the Ediacara assemblage. A-B, Charniodiscus arboreus, SAM 
P19690b specimen on rock flag returned from Japan following its illegal removal from Bunyeroo Gorge, upper part of 
Ediacara Member of Rawnsley Quartzite; A, overfolded distal part of frond, c. x 0.24, and B, detail of area indicated on 'A' 
shown natural size, with zig-zag axis evident and folded polyp leaves overlapping multiple, oblique rows of likely polyp 
anthosteles (arrowed). C, D, from Ediacara Member, Ediacara Range; C, Spriggina floundersi, latex cast, AU F17354, 
with dimples in prostomium indicating probable eyes, c. x 2.5; D, Dickinsonia costata, SAM T61; 2051, in which 
asymmetrical distortion has occurred and casts of ramifying intestinal caeca are present in an approximately 
bisymmetrical arrangement, frontal end towards bottom right (f), c. x 1.2. 

 
cm long. Its tip is folded over and damaged. The 
zig-zag trace of the rhachis characteristic of the 
species is clearly evident. 

In this specimen some of the polyp leaves are 
well displayed, either bent back towards the stalk 
end of the frond, or partly folded on themselves. 
They show wide oblique secondary divisions 
(spaced at c. 15-29 mm) marked by transverse 
structures resembling the polyp anthosteles of 
some modern sea-pens. However, their 
arrangement is unique because the 'polyp leaves' 
evidently formed a kind of hood or cover (wide 
enough to fold partly back on itself) and the polyps 
may be reconstructed as standing in numerous 
diagonal rows on the upper side of each leaf (Fig. 
4.3). The writer contends that these animals lived 
in shallow water, and either had to withstand 
streaming sand-laden currents, or perhaps were 
even laid over flat at times of very low tides. 
During feeding the muscular polyp leaves folded 
outward and downward so that the many rows of 
polyps could project into the water to catch 
microorganisms with their tentacles. At times of 
currents or perhaps emergence, contraction of the 
polyps would be followed by the polyp leaves 
folding up over to cover them so they were 
contained in a closed pocket. The lips of the 

'leathery' covers tightly oppressed against the 
sides of the frond to keep out sand or prevent 
dehydration.Communities of numerous individuals 
of Charniodiscus elongatus, have been 

 found with their long tapering fronds (more than 
25 cm long; other material exceeding 36 cm long) 
orientated closely parallel and stretched by the 
current, preserved as imprints on the top surface 
of a bed along with crater-like circular structures 
made by their holdfasts (Wade 1968; Jenkins 
1992). These animals evidently clustered in 
shallow tide pools or channels, and as they were 
overwhelmed by a rush of sand-charged water, 
muscular lassitude associated with their 
impending demise let the polyp leaves fall open 
and turn inside-out. Sediment swept along by 
buffeting currents filled the inverted pockets to 
leave a double series of little sand-pillows set in a 
chevron arrangement along the moulds of the 
distended fronds. 

 
Giant sea-pen remains 

Most spectacular among all the Ediacaran sea-
pen-like forms were giant individuals of 
Charniodiscus oppositus. Unfortunately, remains 
of the biggest individuals have not been found 
complete, but the general attributes of the species 
can be deduced from incomplete material with 
similar parts of comparable dimensions. 

A large broken frond from northern Ediacara 
Range is 29 cm broad at its widest part, and 
minus a considerable part of its distal end, over 78 
cm long (Figs 4.4A, 4.48). In its compressed state 
the stem is 5.5 cm wide. The serial polyp leaves 
attach to the frond at intervals of about 2.2 cm, 
and the strongly impressed grooves (bundles of 
spicules?) which regularly transect each polyp leaf 
are set at intervals of c. 7.7 to 8.2 mm. Only small 
areas of the structures that can be possibly 
attributed to polyp anthosteles are preserved: their 
apparent placement in oblique rows on the polyp 
leaves (Fig. 4.4A) is essentially the same as in C. 
aboreus. The width of individual 'anthosteles' 
varies from 1.4 to 3.2 mm. 

The overfolded flange of the frond is up to 2.5 
cm wide. C. oppositus differs from C. arboreus in 
the opposite rather than the alternating placement 
of the 'branches' of the frond and by the ventral 
track of the rhachis remaining wide to the tip of 
the frond, not narrowing to a well-defined zig-zag 
rib. 

Holdfast discs that may be attributed to C. 
oppositus are also large, up to 20.5 cm in 
diameter, 
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Prev page Fig. 4.4. Body fossils and a trace fossil in the Ediacara assemblage, Ediacara Member of the Rawnsley Quartzite, all from 
Ediacara Range except F, which is from the Chace Range. A-B, giant example of Charniodiscus oppositus collected by J. G. Gehling 
and associates; A, composite photograph with margin of frond outlined, scale-bar = 20 em, B, polyp leaf (near scale-bar in 'A') with 
indications of possible polyp anthosteles, almost natural size. C, Charniodiscus sp. holdfast, Ediacara Range. D, Spriggina floundersi, 
holotype SAM P12771, with body flexed, c. x 2. E, F, extinct lophophorate Tribrachidium heraldicum, holotype SAM P12898, showing 
three lophophores supporting strong filaments, photograph by M. Wade, c. x 1.4; F, three mantle covers which extended above 
lophophores and include tapered canals that were probably stiffened by hydraulic pressure of internal fluid during life, latex-cast kindly 
made available by J. G. Gehling, c. x 2. G, trace fossil which seems to pass from a back-filled burrow ct. Planolites annularis into a 
string of large pellets cf. Neonereites uniserialis, c. x 0.9 

 

and in their compressed state the associated 
stems are as much as 6.8 cm wide. 

In a specimen in which the stem is 6 cm wide, 
the distance from the centre of the disc to 
overfolded tissues interpreted as constituting part 
of the base of the frond is 35 cm. Thus the 
distance the complete organism extended up into 
the water column can be roughly estimated as 
being in excess of 35 + 78 cm or somewhat more 
than a metre. 

The holdfast discs tend to show an inner boss or 
annulation with a diameter about a quarter that of 
the whole anchor, the outer zone of which is 
marked by radial grooves and striae 
corresponding to a robust radial musculature (e.g. 
Runnegar & Fedonkin 1992, fig 7.5; Figs 4.3B, 
4.4C). The inner boss probably corresponds to the 
basal peduncle of modern sea-pens, the structure 
used to work the holdfast down into the substrate 
by means of wavelike muscular contractions. 
Holdfasts may be partly preserved in a 'three-
dimensional' manner showing some appreciable 
relief on the soles of sandstone or quartzite beds 
and including a compressed interior fill of sand; 
detail of tissues may be seen on the parting 
between this fill and the overlying sand of the flag 
displaying the remains. Coarse sand may fill the 
central boss; possibly the join between the stalk 
and holdfast tended to rupture on the death of the 
animal allowing sand to ingress into its central 
space. Clearly, C. oppositus lived in groups with 
large individuals spaced at about a quarter to 
threequarters of a metre between the centres of 
the holdfasts. A large underwater field of these 
metretall sea-pens oscillating gently with the 
currents of passing waves would have made an 
impressive Ediacaran vista. 

Isolated discoidal remains with a radius of up to 
17 cm may also be attributed to C. oppositus. But 
how can one distinguish the sea-pen holdfasts 
from similar discoidal creatures shown to possess 
tentacles? This is an intriguing question not easily 
answered. 

 
Sea-Anemones 
Ediacaria - an anemone? 

In several preceding works Ediacaria flindersi is 
described as an amenone-like creature with a ring 
of clustered tentacles on its oral side and a weakly 
striated, wide oral field (Wade 1968; Jenkins 
1989, 1992). However, the holotype specimen 
(Sprigg 1947, pl. 5, fig. 1) evidently represents the 
aboral aspect and the link between this and a 
clearly tentaculate individual (Jenkins 1989; Fig. 
4.5A) is 

necessarily based partly on their similar size and 
comparable annulation. There is a marked 
"threedimensional" aspect to the preservation of 
this latter specimen, with different parts of the 
structure present at overlapping (separate) levels 
of the matrix and sections of the 'ventral' 
annulation composite-moulded (superimposed) on 
the oral surface. The nominate taxon Beltanella 
gilesi has been considered a synonym of E. 
{Iindersi (see Glaessner & Wade 1966; Jenkins 
1992) and shows the ventral annulation, probable 
octamerous septation of the gastric space and the 
arrangement of an original eight round imprints 
interpreted as gonads. A specimen illustrated by 
Wade (1968, fig. 23) also shows a marked three-
dimensional aspect and its evident gastric 
septation together with a superimposed 
roughened zone suggested to indicate the 
placement of the tentacles, provides a further link 
between the characteristics of Ediacaria and 
Beltanella. 

An instructive occurrence of Ediacaria is of 10 or 
12 individuals up to c. 28 cm in diameter present 
on several large counterpart flags (c. 0.8 m x 2 m) 
fallen down in one of the more remote gorges of 
the central Heysen Range. These remains form 
annulate dish-shaped structures on the top 
surface of a 17 cm thick bed. At the centre of each 
is an ovate structure 3.5 - 5 cm in diameter and 
which usually forms a hole penetrating down c. 1 - 
5 mm into the bed. These holes may terminate at 
some surface within the bed, or alternatively 
contain a partial filling of coarse-grained sand. 
These central round elements were evidently a 
short hollow 'stalk' or holdfast which anchored the 
anemone to some suitable resistive surface or 
clast within the substrate, while the leathery 
annulate underside of the animal spread out over 
the sediment. The main surface on which the 
specimens occur shows some discontinuous 
sand-cast mudcracks. The top surface of the 
counterpart bed c. 4 cm thick bears well-defined 
polygonal mudcracks indicative of desiccation. 
Thus, just like modern anemones, these animals 
probably colonised shallow tide-pools. Beds 
covering specimens of Ediacaria sometimes show 
a collapse-crater several centimetres deep above 
the preserved individual; bowl-shaped layers of 
sand deposited within these depressions may 
show several stages of infill (Wade 1968, fig. 12). 
The collapse structures suggest that Ediacaria 
had considerable volume in its tissues, or 'more 
likely' its 'stalk' and coelenteron (stomach cavity) 
were significantly distended with water. 
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Prev page. Fig. 4.5. Cnidarian remains from the Ediacara member of the Rawnsley Quartzite, Flinders Ranges, 
republished from Jenkins (1989, fig. 2), all about natural size. A. anemone-like oral aspect of Ediacaria f1indersi, AU 
F17327, showing criss-crossing moulds of tentacles (arrowed) in annular ring of sediment, lip of slit(?)-shaped mouth 
(m), and possible gonad (g). from Ediacara Range. B-D, three of nine associated specimens of the fossil sea anemone 
Medusinites asteroides; the illustrated examples and three more individuals all show tentacles (arrows), B, oral aspect: 
from Nilpena. E, possible stem (s), extending from holotype of Cyclomedusa davidi, SAM T5.2057, from Ediacara Range. 
 
Medusinites asteroides 
Another Ediacaran anemone is Medusinites 
asteroides. In this instance its relationships are 
indicated by the remarkable occurrence of nine 
individuals preserved together on a single flag and 
variously showing the aboral (peduncular) and 
oral (tentaculate) surfaces (Jenkins 1989). The 
tentacles were numerous and robust, and 
originated from nine or ten annulate whorls on the 
outer part of the oral surface of the polyp; they are 
commonly cast by a sand infilling (Jenkins 1989; 
Fig. 4.58), but may also be preserved as hollow 
external moulds. The surface of the field from 
which the tentacles arose was itself marked by 
narrow annulations; each individual tentacle in a 
whorl appears to have originated in an intercept 
position relative to the next whorl. About 90 
tentacles may have been present in each of the 
more outer whorls. 

The tentacles projected beyond the body of the 
polyp and aboral aspects are indentified by 
indications of tentacles extending past the rim 
(Jenkins 1989; Figs 4.5C, 4.50). The incomplete 
or weak annulate creasing marginal to the aboral 
aspect is an indication that the scapus (body) of 
the polyp was broad and not very tall, so that the 
creature had a reasonable propensity to be flipped 
over by currents tracting over the substrate. The 
aboral peduncle was marked by an approximately 
star-shaped pattern of grooves, and commonly a 
central ring: it clearly seems to have formed a 
muscular holdfast. The more central oral surface 
shows eccentric annulation suggesting it formed a 
conical shape in life and the position of the mouth 
is indicated by a small round spot. Like anemones 
today, these animals were moderately 
gregareous, and naturally enough, most 
commonly died with their peduncle pushed down 
somewhat into the substrate. 

 
Elegant but deadly 

Wade (1972a) distinguished the interpreted 
chondrophore Eoporpita (a suggested ancestor of 
the living, float-buoyed cnidarian colony Porpita) 
from anemones partly on the basis that the latter 
do not have the oral surface completely covered 
with tentacles. However, some of the material 
included in the type series of Eoporpita shows a 
central peduncular structure rather deeply 
impressed into the substrate, an unexpected 
circumstance if the rather fragile float and 
polypoid colony of a chondrophore had either 
settled gently on the bottom or become stranded. 
Specimens of Eoporpita showing numerous 
whorls of overlapping, generally similar, vermiform 

polyps (the actual overlap of the polyp whorls is 
preserved in a three dimensional manner in lSAM 
P18614), probably do represent a chondrophore. 
Other remains which show zones of distinctly 
different structures from the centre to the margins 
are interpreted as a spectacular large anemone 
preserved in life position. This presently 
undescribed form seems to have had a conical 
scapus with 24 or so overlapping rugae or 
annulations which bore close spaced pustulations 
apparently representing verrucae. The latter are 
hollow blisters in modern anemones. An annular 
scapulus (collar) extended beyond the rings of 
verrucae. There seems to have been several 
overlapping rings of tentacles, the longest of the 
outer series extending a distance of 12 cm relative 
to the centre of the animal. These were possibly 
about 120 tentacles in the outer circle; their shape 
is distinctive, first gradually increasing in width, 
thence tapering to a long slender tip. The 
tentacles are preserved in sweeping curves. This 
creature must have been an elegant but deadly 
Ediacaran predator. 
 
Foliate Worms  
Dickinsonniids 

Also more or less 'leaf-shaped in their general 
configuration are the flattened, segmented, large 
worms (Wade 1972b; Runnegar 1982, 1991) 
belonging to Oickinsonia. These are 
approximately oval in shape with numerous rather 
clearly defined 'narrow' segments and a groove or 
ridge along the mid-line. They are most commonly 
preserved on the sole of sandstone or quartzite 
flags as an external mould. Their supposed 'worm' 
affinities are not universally agreed. Sprigg (1947) 
realised some flattening had occurred when he 
first described Oickinsonia and compared it to 
Ordovician remains of the ribbed float of a 
chondrophore Oiscophyllum. Sprigg (1949) 
maintained this idea of flattening, considering that 
in some instances 'oblique compression' had 
occurred, and that the 'costae may represent 
superimposed chitinous rods'. Placements of 
Oickinsonia in various classes or phyla are 
reviewed by Valentine (1992a), who likened its 
geometry to a kind of coral. This is an improbable 
comparison because the animal shows obvious 
polarity; that is a defined 'head' and 'tail' (Wade 
1972b; Jenkins 1992). The presence of the mould 
of a longitudinal gut identifies its dorsal aspect. 
       
1 Cited specimen numbers refer to the palaeontological 
collection in the South Australian Museum (SAM) and 
the similar repository of the University of Adelaide (AU). 
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In several species of Dickinsonia the applied 
pressure of burial had a marked tendency to make 
the upper and lower surfaces slip sideways, 
displacing the midline. Common creases and folds 
further indicate that the soft-distensible body-wall 
enclosed a fluid-filled interior space or coelom (Fig. 
4.20). Extraordinary powers of contraction are 
demonstrated both by the concentric rings outlining 
the prior expanse of preserved specimens (e.g. 
Wade 1972b; Runnegar 1982), and the variable 
apparent numbers of segments in individuals of 
similar preserved size. Thus an individual of D. 
costata 58 mm long and showing upwards of 76 
segments had evidently undergone a linear 
shortening of about 52% relative to a specimen 63 
mm long showing 40 segments, presuming the 
improbable circumstance that the segments 
showed no increase in length as the animal grew. 
Probably all fossil individuals have undergone 
contraction to some extent; death in 
Dickinsoniawas attended by trauma, substantiating 
their possession of a nervous system. This fact 
that many specimens are contracted makes the 
systematics of these remains difficult as mere 
counts of segments, intersegmental spacings and 
even the body outline of the worms may change 
with shortening, particularly if the animal 
differentially shrank some part of its body. 

Consideration of the characteristics of D. costata 
given previously (Wade 1972b; Jenkins 1992) will 
be augmented only to the extent of noting a 
possible preserved pharynx in one specimen and 
recognition that an inner segment on the anterior 
of large specimens appears to remain incomplete 
with the segmental rib distinct only near the 
margin. In one individual an ovate disc with a 
weakly ribbed margin is present overlapping and 
slightly lateral to the midline of the anterior end of 
the worm. This structure resembles the shape of 
the everted pharynx of the modern aberrant 
annelid Spinther, which feeds on sponges. 

 
The Giant Dickinsonia 

Truly a giant in size, Dickinsonia rex probably 
extended more than a metre long. An incomplete 
example of such a big individual has recently 
tumbled from the wall of Brachina Gorge in a 
natural rock fall. Another very incomplete specimen 
spans more than 31 cm from side to side near the 
already narrowing anterior end. If this individual 
had the same body proportions as the 42 cm long 
remains illustrated in Jenkins (1992, fig.14) then its 
total body length would have been about 140 cm. 

A nearly complete example recently obtained 
measures 55 cm in width, and allowing for 
overfolding of its tail, is c. 90 cm long. Marks 
indicating shrinkage of its margin show that it was 
larger in life. Its segments numbered about 500. 

A robust tube-like longitudinal 'gut' in these 
animals is usually preserved as though it was 
packed with detritus; almost certainly the ingested 
food was mixed with a considerable amount of 
sediment, implying that the creatures fed off either 

settled saprophel or more likely the mixture of 
sediment and bacteria constituting cyanobacterial 
mats. The soles of sandstone beds in the Ediacara 
Member commonly show smooth surfaces with 
moulds of wrinkles indicating the presence of a 
matlike organic film. 

Curiously, several specimens show that D. rex 
had a narrowed tail shaped like the paddle of a 
beaver, though this may be exaggerated by 
uneven contraction. It is tempting to picture them 
gliding over the sea floor by sinusoidal oscillations 
of the sides of their wide bodies, with their 
narrowed tail serving as a rudder. This 
interpretation is plausible because their very 
marked segmentation may signify distinct septation 
of the coelom. In swimming annelids it is 
necessary for the coelomic fluids to maintain high 
intersegmental hydraulic pressures in order to 
permit the antagonistic muscular activity required 
to send wave-like patterns of movement along the 
body. The roamings of these gentle and fragile 
giants would have been harmless to most other 
Ediacaran creatures because of their presumed 
lack of hard jaws. Their large expanse allowed 
respiration by diffusion (Runnegar 1982, 1991 ). 

In contrast, other dickinsoniids may have led less 
motile lives. Their sideways distortion on 
preservation is suggestive of weak interseptal 
membranes. Toughened dorsal ribs on D. costata 
gave the body some stiffening and small elytral 
flaps aided respiration (Jenkins 1992, fig. 13). 
During the later Ediacaran these animals were a 
living souffle moving about the bottom rather 
slowly by their grotesque contractions. The fact of 
their preservation indicates that rapacious, vagile, 
bottom-living predators had not yet evolved. 

 
Spriggina floundersi: a quintessential early annelid 
Preservation 
Most specimens of Spriggina floundersi are 

similar looking (Figs 4.2C, 4.40), which could lead 
to the conclusions that either side is comparable in 
appearance, or that only one aspect has been 
imprinted into the covering sands and that most (or 
all) specimens show the same orientation. The 
depth of the moulds formed by the organism 
indicates both that its tissues were relatively 
resilient (Wade 1968) and that the creature had a 
significant thickness almost certainly in excess of 
several millimetres. Asymmetrical distortion 
indicates that its external parts were flexible or 
unmineralised, without any brittle covering, and 
some degree of vertical compression was 
engendered by the weight of covering sediments 
before the 'fixative' processes of fossilization 
occurred. 

Study of such material is commonly made on 
latex 'casts' which approximate the original body 
shape, and it is useful to describe the form (Fig. 
4.2C) of specimens as though restored in this 
manner. Individuals commonly show a medial 
groove and six serial rows of structures in 
alignment along the 
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length of the body. Casts of such specimens tend 
to be markedly arched in transverse profile, and 
represent the dorsal aspect with the worm 
preserved in its 'life' orientation. The unusual 
specimen SAM P12772 suggested to preserve the 
ventral mouth, is nearly flat in profile, and whilst 
still showing a medial groove, exhibits four serial 
rows of structures along the body (though 
additional weak ridges do flank the central 
groove). Central grooves along the bodies of 
errant annelids are not unusual. 

 
A strange 'head' 

At a casual glance the 'cephalon' of Spriggina 
may seem to be an integral crescentric element, 
but close study discloses that it comprises several 
structures. Most anteriorly positioned is a wide, 
robust, arcuate 'segment' which is almost certainly 
pre-oral and thus constitutes a 'prostomium' in 
terms of annelid nomenclature (Fig. 4.6). The very 
curved central hind margin of this first segment 
was fused to an approximately kite-shaped 
second segment that included the mouth and thus 
constitutes a 

'peristomium'. In well-preserved examples, the 
lateral parts of the prostomium form tapering, 
trailing 'palps' that may be as long as a quarter the 
complete body length of the animal. These palps 
are not seen in an entirely symmetrical manner, 
either underlapping following segments of the 
worm's body, or more likely, variably contracted. 
From this it may be inferred that the palps were 
probably free structures and had a flexible but 
muscular integument. Extending sideways and 
diagonally backwards from the peristomium was a 
second pair of tapering palps rather less robust 
than the first. On one side of the animal's body the 
second palp may be obscured by overlapping 
juxtaposition of the wider first palp. On the 
interpreted dorsal aspect shown in AU F17354, 
slight notches on the side parts of the rear edge of 
the prostomium may have been the sites of eye 
spots (Fig. 4.2C). Behind a narrow, slightly raised, 
half circular lip at the centre of the anterior margin 
of the peristomium of SAM P12772 is a low, 
nearly circular protuberance considered to 
indicate the everted pharynx. A faint longitudinal 
ridge of uncertain significance bisects 
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this structure; an irregular 'blob' behind resembles 
others on the preserving surface and seems best 
regarded as accidental. In AU F17354 oblique ridges 
on the (latex) cast lateral to the oesophageal region 
may represent parts of a jaw apparatus. 
 
The flexible body 

Several specimens show that the body was able to 
flex strongly sideways, either forming a more or less 
regular curve (Fig. 4.6), or with some particular part 
of the body more strongly curved (SAM P12771, Fig. 
4.4C). Such sideways curvature is accompanied by 
clearly marked changes in the spacing of the lateral 
parts of the metameric elements resulting either in 
their crowding on the inside of the flexure, or their 
wider spacing on the outside (see also Valentine 
1992b). This bunchingup or separation of the 
metameric elements, which would correspond to the 
'setigers' of an annelid, is seemingly not associated 
with any evident volumetric change. This suggests 
that the lateral ends of the metameric elements are 
not simply ribs marking the surface of a more or less 
cohesive body, but discrete structures such that they 
can either slide one over the other on flattish facing 
surfaces on the compressive side of a flexure (inside 
curve) or simply be drawn apart on the outside of a 
bend in the body. In this respect they also resemble 
the foliate 'setigers' of an annelid and it is 
convenient to adopt this terminology. 

An extraordinarily well-preserved specimen 
moulded in fine sediment shows that the four inner 
rows of structures on the back of the animal were 
relatively high standing. In a latex cast one of these 
elements is seen to have formed a thin foliaceous 
outgrowth. Oblique grooves between the ends of the 
dorsal elements show that as the fragile foliaceous 
outgrowths were compressed to a more flattened 
shape by the pressure of overlying sand on burial, 
the sides and ends of these elements pressed 
against each other to form slanting furrows. Along 
the mid-line of the worm the foliaceous outgrowths 
of either side of the body evidently overlapped 
slightly and the pattern of interference formed by 
their compression resulted in the 'zigzag suture' 
observed by Seilacher (1989, 1992; in Gould 1984) 
and Bergstrom (1989, 1990, 1992). 

The way in which fine sand grains packed 
intimately around the external anatomical elements 
of the organism clearly has a close bearing on the 
outlining of these structures and the resolution of the 
smallest parts visible. On some specimens fine 
parallel 'ribs' which may be reasonably ascribed as 
biogenic in origin can be resolved at spacings of 0.2 
- 0.25 mm. 

The finest striae tend to form sub-parallel or 
radiating arrays that extend laterally from the 
prominent angulation of the setigers and may be 
interpreted as representing setae. The setae did not 
extend beyond the lateral borders of the body. On 
the dorsal aspect of the animal the setae projected 
sideways and slightly rearwards; ventrally, the setae 
were longer and project more rearwards. 

Also associated with the imprints of the setae are 
wider structures (c. 0.4 mm) with a tapered shape; 
these elements tend to project outwards or 
somewhat rearwards, and quite remarkably, 
evidently represents moulds of both the dorsal and 
ventral seligal cirri. 

While the anterior end of S. floundersi shows 
structure similar to that of living errant, 
freeswimming tomopterid worms, other than for its 
relatively short length, the body of the creature 
seems to have been indistinguishable in its general 
characteristics from modern bottom-living errant 
annelids. It is a quintessential annelid in all 
respects and certainly occupied a primordial 
position in respect of the evolution of this phylum. 
The genetic mechanism controlling metamerism is 
now becoming increasingly well understood (e.g. 
Saint 1990; Slack et al. 1993; Valentine 1995). 

 
Taphonomy 

A recently discovered S. floundersi is preserved 
with its 'head' end overlapping a sand-filled 
discoidal holdfast probably belonging to a sea-pen; 
the crescent of the 'head' can still be distinguished. 
The specimen proves that at the moment the worm 
was interred, the holdfast was already buried in the 
substrate on which the annelid rested. That the 
great majority of S. floundersi specimens are 
preserved dorsal side up, or in presumed life 
position, argues against a high energy process 
being involved in their entombment. If a dynamic 
process such as a storm had tracted sand over the 
bottom (Gehling 1987, 1988, 1991) then surely the 
rush of currents would have flipped and tumbled 
the worms. Instead low energy, laminar flow at tide 
turn is favoured as the mechanism which gently 
carried in the first grains of sand that pinned 
cadavers to the substrate. With increase in tidal 
flow sand was rapidly tracted over the bottom by 
current ripples to complete burial. 

 
CONCLUSIONS 

New limits to the timing of the radiation of 
megascopic, soft-bodied life forms during the latest 
Proterozoic are emerging from U-Pb zircon dating 
of overseas samples utilizing either SHRIMP or 
conventional mass spectrometry (e.g. Compston & 
Jenkins 1994; Grotzinger et al. 1995). This 
radiation appears to have begun somewhat earlier 
than 600 Ma ago and reached a zenith at about 
535 Ma, preceding the rapid acquisition of 
mineralised shells signifying the start of the 
Cambrian. Earlier times of glaciation may have 
promoted aeration of the sea through enhanced 
polar convection and the greater temperature 
differential in the upper ocean and compressed 
pycnocline (Wilde 1987), and there is both 
geological evidence (Jenkins 1991) and isotopic 
evidence (Derry et al. 1992: Kaufman et al. 1993) 
for oxygenation being linked to the terminal 
Proterozoic refrigerations. The first local 
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indications of Metazoa occur in the upper Wonoka 
Formation (Jenkins 1984). 

The type Ediacara assemblage is present within 
the latest part of the Ediacaran and includes large 
representatives of still living phyla comprising a 
complex ecosystem, and perhaps several extinct 
phyla not discussed here (Figs 4.4E, 4.4F). 
Common discoidal fossil remains seem mainly to 
represent the holdfasts of sea-pen-like creatures 
(Figs 4.4C 4.5E), and more rarely anemone-like 
forms. Bottom-living vagile organisms also left a 
varied trace fossil record (Fig. 4.4G). 

The variety, morphological complexity and sheer 
size of some of the body-fossil elements are 
becoming increasingly well documented; articulate 
phyla are indicated by forms such as the setate 
annelid Spriggina floundersi. This pattern of 
flourishing diversity is likely to have been 
intrinsically unstable, with the potential for 
rapacious predation being the next obvious 
trophic attainment. The Proterozoic/Cambrian 
transition probably signals the evolution of vagile 
predators, and the concomitant reactive defence 
of skeletal armouring or deep burrowing. 

 
APPENDIX 4.1 

Short glossary of technical terms 
 
Aboral: Side away from the mouth in a polyp or 

medusa. 
Anemone: Soft-bodied, solitary, tentaculate polyp 

of an organism belonging in the coral group and 
with or without the following structures: 
scapulus, upper collar of anemone's body; 
scapus, main trunk of the body or column; and, 
verrucae, hollow blisters on scapus sometimes 
capable of holding bits of shell or pebbles. 

Annelid: Segmented coelemate worm which may 
or may not show the following structures: elytral 
flaps, dorsal 'scales' moved to aid respiration; 
cirri, small, elongate, palp-like projections from 
setigers; foliaceous outgrowths, wing-like flaps 
extending from setigers; intestinal caecae, 
finger-shaped or branching tubes extending 
laterally from the gut; palps, soft processes 
extending from anterior segments; peristomium, 
second segment with mouth; pharynx, 
extensible 'mouth'; prostomium, most anterior 
segment and in front of mouth; setae, setigal 
bristles; and, setigers, segments of an annelid. 

Coelom: Fluid-filled body space enveloping gut 
and other organs. 

Climax-biota: Flourishing life forms of a mature 
ecosystem. 
Cryogenic Era: Informal name for extended time 

of cold climates during the later Precambrian. 
Cyanobacterial: Pertaining to photosynthetic 

bacteria commonly with blue-green pigments. 
Ediacaran Period: Informal name for time of early 

diversification of animal life at close of 
Precambrian. 

Lophophore: Feeding arm or tentacular apparatus 
of some animals; technically it includes an 
extension of the coelom. 

Lonestone: Isolated pebble or rock fragment in 
suspension deposited offshore muddy matrix 
(shale or siltstone). 

Mantle: Body flap enclosing or protecting gills or a 
lophophore. 

Metamerism: Possession of repeated body parts 
or being segmented. 

Octamerous: Divided into eight sectors as in the 

number of radial septa, gonads or gastric 
spaces in a polyp or medusa. 

Pycnocline: Gradient of increasing density of 
upper levels of oceanic waters with increase in 
depth, associated closely with a rapid vertical 
decrease in temperature. It is more pronounced 
in the tropics and poorly developed or missing at 
high latitudes. 

Saprophel: Decaying organic matter associated 
with sediment deposited in an aqueous 
environment. 

Sea-pen: Polyp-bearing, colonial, soft-coral or 
pennatulacean, commonly feather-like or 
extended, and including the following structures; 

anthostele, toughened cup into which the polyp 
may withdraw;  
anthozooid, tentaculate feeding polyp;  
basal peduncle, finger-like lower projection of 
holdfast used for digging into substrate;  
frond, feather-like or foliate structure bearing 
polyps; 
holdfast, bulbous anchor of colony; polyp, 
mouth-bearing individual of colony; polyp leaves, 
foliate 'branch' of frond bearing autozooids; 
rhachis, medial stem of frond. 
siphonozooid, 'degenerate' polyp which drew 
fresh sea-water into colony 
stalk, elongate join between rhachis and 
holdfast. 

SHRIMP: Sensitive high resolution ion 
microprobe, which uses ionized oxygen atoms to 
bombard a target zircon, vaporizing part of the 
crystal to release uranium and lead ions. 
Analysis of the ratio of parent uranium to 
daughter lead in a mass spectrometer enables 
the age of the zircon to be determined. 

Tomopterid: Family of free swimming annelids 
with elongate trailing palps on two frontal 
segments and paddle-like setigal processes. 

Trophic: Pertaining to the ranking of organisms in 
terms of their dominance in an ecosystem. 

Vagile: Pertaining to an organism capable of 
locomotion. 
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5: The Development of the Land Surface 
By C. D. WELLS 

 
INTRODUCTION 

The Flinders Ranges have been made famous 
by artists from William Westall, who sailed with 
Matthew Flinders to the vicinity of the present 
Port Augusta in March 1802, to Hans Heysen 
and a host of contemporary painters. Many 
unconsciously depicted the geomorphological 
essence of the Flinders Ranges. Westall 
sketched the sandstone eminences now known 
as Mt Brown, the Devils Peak and the 
Dutchmans Stern. Heysen, in one of his best 
known works, depicted the remnant known as 
Patawarta Hill, standing in stark isolation above 
the surrounding high plains, and many have 
shown ridges running in parallel and separated 
by valleys, like the Elder and Red ranges north 
of Hawker. 
The Flinders Ranges is a classic example of 
what is known in the technical literature as a fold 
mountain belt of Appalachian type, the 
characteristic features of which are a complex of 
parallel ridges and valleys developed on folded 
sedimentary sequences, but with remnants of 
plateaux or plains preserved high in the relief. 
What makes the Flinders Ranges unusual is that 
many elements of the landscape can be dated, 
and they clearly demonstrate that the patterns of 
ridge and valley, as well as the high plains of the 
upland, are of great antiquity. 
 

THE EVOLUTION OF THE LANDSCAPE 
DENUDATION CHRONOLOGY 

General statement 
The explanation of landscape in terms of the 
interplay, through time, of internal and external 
forces, that is of tectonism and various 
processes driven by the Sun's energy and by 
gravity, is called denudation chronology. In 
practice it involves the tracing of the 
development of the landscape through time. The 
present ridge and valley topography of the 
Flinders Ranges has its origins in the deposition 
of a thick wedge of sediments in a developing 
sea floor rift or downfaulted valley located 
between the Gawler Craton, the southeastern 
extremity of the Australian continent-to-be some 
1000-500 millions of years ago and the 
Curnamona cratonic nucleus to the east (Preiss 
1987; Lemon 1996). Granites were and are a 
prominent constituent of the Gawler Craton. On 
weathering, granites break down to clay and 
quartz. It is not surprising therefore that when 
transported and deposited in the sea, such rocks 
produce argillaceous and arenaceous strata. 

Certainly siltstone and mudstone, sandstone and 
quartzite, together with limestones of organic origin, 
and some glacial deposits (tillite) are prominent in 
the sequences laid down offshore from the Gawler 
Craton and today exposed in the Stuart Shelf 
(Arcoona Plateau) and the northern part of the 
Adelaide Geosyncline (Flinders Ranges). 

Some of the arenaceous beds, like the ABC 
Range Quartzite, occur throughout the Ranges; 
others, like the Copley, Emeroo and Paralana 
quartzites, are local in their occurrence; but 
whether local or regional in their distribution, all 
are resistant to weathering and erosion and give 
rise to most of the prominent ridges within the 
upland. About 550· 500 million years ago the 
sediments east of the edge of the Craton, i.e. 
east of the present Torrens Lineament, were 
compressed and gently folded and faulted, in 
what is known as the Delamerian Orogeny. It is 
the geometry of folds developed at this time that 
finds expression in the parallel and concentric 
arrangements of ridge and valley that dominate 
the present and past landscapes of the Flinders 
Ranges. 
 
The structural factor 
The Flinders Ranges can be regarded as an 
anticlinorium (an uparched structure within which 
there are subsidiary arches and basins) for the 
most part aligned along a meridional axis, but with 
divergent arms in the north, and a major offshoot to 
the east in the Olary Upland. In the north the 
Ranges are demarcated by major fractures in the 
Northwest and Paralana faults, and the margins of 
the upland are locally delimited by fractures in other 
areas, as for example the Arden Fault, north of Port 
Augusta; for the most part, however, the uplands are 
defined by lithological boundaries, by resistant 
formations Major fault-related structures within the 
upland include the Willochra Basin, a north-south 
trending graben developed in the crest of a major 
anticlina structure (Milton & Twidale 1977) and the 
Beltana Sub-basin (Leeson 1970). In detail faulting 
has widely influenced topography, as for example 
where ridges are terminated or offset (as in the 
easterr I margin of The Bluff) or streams breach 
ridges vi, 1 fault zones (as does Mt Arden Creek 
flowing north of Mt Benjamin). 

Nor have earth movements ceased in the 
Flinders Ranges. On the contrary, earth tremors 
are frequent (e.g. Sutton & White 1968; McCue 
1990), am indeed are virtually of daily occurrence 
in parts of the north Flinders Ranges. To take 
recent examples 
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two earthquakes, measuring 3.5 and 3.0 on the 
Richter scale respectively, were reported on 
successive days from east of Beltana and at 
Merna Mora H.S. west of Wilpena Pound (The 
Advertiser, 14 July 1994, p. 10). Also, there is 
clear evidence of Late Pleistocene dislocation 
along a reverse fault of alluvial fanglomerates at 
Wilkatana North Creek (Williams 1973) and some 
suggestion of warped Pleistocene alluvial surfaces 
in the Paralana area (R. C. Horwitz pers. comm. 
1960); and silcrete of probable Miocene age (20 
million years old) is intensely folded in the 
northeastern piedmont of the Ranges and also 
within the upland south of Balcanoona, probably in 
response to Miocene uplift (faulting, warping) of 
the adjacent uplands (Woolnough 1927; Campana 
1958; Campana et al. 1963; Callen & Tedford 
1976). 

Such local dislocations and distortions are 
associated with continued plate movements, the 
main results of which, in the Flinders Ranges, 
have been to force the Flinders block over the 
edge of the adjacent block to the west, that which 
underlies the Torrens plains and the northern part 
of the Spencer Gulf. Further to the west, the edge 
of the Gawler Craton likewise overlies the edge of 
the Torrens-Spencer block. The Northwest Fault 
was thought to be typical of faults of the western 
margin of the upland (Campana 1958). Reverse 
faulting is evidenced at Depot Creek (Preiss & 
Faulkner 1984) and, as mentioned, at the gorge 
mouth of Wilkatana North Creek (Williams 1973; 
Preiss 1987). Some of the faults exposed near 
Whyalla are also of this type (see Miles 1952; 
Dunham 1992). Geophysical signatures are 
consistent with this interpretation, which implies 
that the overridden block is being forced down 
under the marginal loading of the two adjacent 
masses, to give the present gulfs, plains and 
associated uplands. 

However, though folding may well still be in train, 
it is the Delamerian Orogeny that is responsible for 
modern topographic patterns within the Flinders 
Ranges, the salient features of which are shown in 
Fig. 5.1. Their exposure is of course due to 
differential erosion of the tensional crest of the fold 
belt. Measurement of the stratigraphic sequence 
affected by folding suggests that at least 6000 
metres of rock have been eroded to expose the 
present structures. This is not to suggest that 
where the present Flinders Ranges stand there 
were once mountains 6000 metres high, for the 
strata were probably eroded as soon as they were 
thrust above sea level. But such deep erosion has 
important implications for landscape development. 
For example, in an anticlinal structure the crest is 
in tension and the base in compression, with a 
neutral zone between. Erosion may have removed 
the tensional zone, leaving the land surface either 
at or below the neutral plane. This may, in part, 
explain the preservation of very old 
palaeosurfaces, even those which, between 
Wilpena and Blinman, are developed in weak 

argillaceous beds (see later). Erosion related to stress 
distribution is responsible 
for the breaching of anticlinal structures and the 
exposure of strata of varied lithology and contrasted 
resistance to weathering and erosion. The 
compressed troughs of synclines and basins have 
been resistant to weathering and erosion, and have 
been left high in the relief. Such reversals between 
relief anticipated on the basis of initial structure and 
the realities resulting from exploitation of structural 
weaknesses, are known as relief inversions. 

The concentric or parallel patterns of ridge and 
valley are most clearly outlined by exposures in ridges 
and ranges of sandstone or quartzite, and most 
dramatically in such massive natural amphitheatres 
as Wilpena Pound and The Battery, and horseshoe-
shaped uplands, such as those bordering Richman 
Valley, Mainwater Pound and the Horseshoe Range 
itself (Fig. 5.2). In the southern and central Ranges 
the quartzites are, taken as a whole, thicker and 
hence more prominent on the western side of the 
upland, reflecting proximity to shorelines during 
Proterozoic times; but in the north the shorelines 
evidently lay further to the east because it is on the 
eastern side that the greatest accumulations of 
arenaceous beds are found though this may be due to 
the sediments being derived from the Curnamona 
block. The sandstones and quartzites form most of 
the ridges and ranges, and underlie such well known 
features as the Wilpena Pound, the Elder and 
Gammon ranges, the range breached by Chambers 
and Moro creeks, Mt Brown and the Devils Peak. 
They have also buttressed areas like Mt Arden, 
underlain by a comparatively weak rock, against 
stream dissection. 

The precise form of the ridges varies with the 
disposition of the strata and the composition of the 
formation exposed. Dip commonly varies along strike, 
as well as regionally. Where strata are gently dipping, 
the ridges take the form of markedly asymmetrical 
cuestas. Moderate dips give homoclinal ridges as in 
the ABC Range, flanking the Aroona Valley. Where on 
the other hand they are steeply dipping, as in the 
Chace and Druid ranges (southwest of Wilpena 
Pound), and near Warrens and Buckaringa gorges (18 
and 15 km north of Quorn respectively), the ridges are 
symmetrical and are known as hogbacks, after a 
feature of that name developed in the Chalk Downs in 
southeastern England. Regularly spaced stream 
dissection of cuestas and homoclinal ridges has 
produced flatirons. In the crests and troughs of folds 
strata are flat-lying and plateau forms are found in 
these areas. 

Turning to the local structure, The Bluff, north of 
Quorn, consists of a single scarp and debris slope, 
whereas the outward facing escarpment of Wilpena 
Pound consists of several major bluffs separated by 
debris slopes, reflecting a succession of massive and 
finely bedded sandstone and shale. Many scarps are 
ribbed due to the presence of numerous alternations 
of thin, relatively weak and resistant strata. Some 
steeply inclined bluffs, like that exposed on the 
eastern side of Buckaringa Gorge, 
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Fig 5.2. (A) Mainwater Pound, northern Flinders Ranges, from the east. Note the ridge and valley topography related to 
alterations of resistant and weaker strata, and the contrast between the cuesta associated wiitih the gently dipping 
southern limb of the elongate basin and the hogback (with minor flatirons) developed on the steeply dipping strata of the 
northern limb  (B) Wilpena Pound, central Flinders Ranges, from the northwest. Note the outward facing escarpments 
developed in the Rawnsley Quartzute and Bonney Sandstone, the alluvial floor of the natural basin and the parallel but 
lower ridges in the ABC Range Quartzite. In the foreground, the Edowie distributary bar plain forms the darker triangular 
area extending downstream from the mouth of Edowie Gorge and within a piedmont zone which otherwise consists of 
pediments (Both A and B reproduced courtsesy Dept of Enviroment & Natural Resources, South Australia, Mapland) 
 

are in fact bedding planes criss-crossed by 
fracture patterns. 

Subsequently, the regularity and simplicity of 
the patterns were disturbed by the injection 
under gravity, though triggered by tectonic 
squeezing, of diapiric masses of plastic 
argillaceous sediments along fault zones, as at 
Thompson Gap, and into fold structures, 
especially anticlines and domes. Thus, in the 
Arkaba H.S. region, between Hawker and 
Wilpena, the disordered trends of sedimentary 
strata and hence of topography standing in such 
marked contrast with the regular alignments of 
the Cambrian and Proterozoic sequences, is 
related to such a diapiric injection. Similarly the 
regularity of structure and landform in the 

Blinman Dome is disturbed by diapiric intrusions. 
Other deeper seated intrusions find expression in 

the northeast, around Mt Painter, where granitic 
rocks are exposed. The granites vary in age. the 
older rocks have been greatly stressed, and have 
been intricately dissected to give a spectacularly 
rugged all slopes topography (Fig. 5.3). More 
recent intrusions however give rise to domical hills 
or bornhardts such as The Armchair, which are in 
reality exposed plugs or stocks. 
Mesozoic landscapes 
Following the Delamerian event, weathering and 

erosion must have dominated most of the 
Palaeozoic, though no sign of such events remains 
in the landscape. Similarly, no certain topographic 
or sedimentological evidence has been detected 
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of the passage of huge ice sheets in the late 
Palaeozoic, though the regional distribution of 
associated sediments shows that the present 
Flinders Ranges must have been overridden by 
glaciers at this time. 

In the Flinders Ranges, the oldest dated land 
surface is that exhumed from beneath Early 
Cretaceous sediments in the northernmost part 
of the upland, around Mt Babbage. But an 
earlier planation can be inferred, because the 
Triassic basins preserved in the Copley-Leigh 
Creek area, and at the margins of the northern 
Willochra Plain, contain fine-grained terrestrial 
sediments that could only have been derived 
from a surface of low relief (Johnson 1960). 
Remnants of this surface have yet to be located 
in the Flinders Ranges, though a putative 
Triassic land surface is preserved high in the 
relief some 500 km to the south, in the Gulfs 
region (Daily et al. 1974). 

During the Jurassic what is now the Flinders 
Ranges was reduced to subdued relief, with only 
low quartzite ridges standing about 100 m above 
the level of a widely developed plain. During the 
Mesozoic, the supercontinent called Gondwana 
broke up and Australia drifted northwards. 
Joggling of the blocks making the continent 
caused some areas to be uplifted, others to be 
depressed, and 

shallow seas invaded low-lying areas. During the 
Early Cretaceous the seas penetrated into the Lake 
Eyre region and over what is now the northernmost 
Flinders Ranges and adjacent lowlands, since 
sediments of Aptian age are preserved not only 
beneath the Eromanga and Frome basins, but also 
in Mt Babbage (Woodard 1955 - see Fig. 5.4). How 
far south the seas advanced is not known but the 
Mt Babbage sediments suggest that that 
occurrence may well mark the southerly limit of the 
seas in the Flinders Ranges region (Alley & Lemon 
1988). 

Most of the Early Cretaceous sediments have 
been eroded from the upland. The Mt Babbage 
outlier is the only known survival, though outcrops 
of similar sequences, faulted and disturbed, abound 
nearby at the margins of the upland (see e.g. 
Campana 1958). The stripping of the Early 
Cretaceous beds has, however, re-exposed or 
exhumed the Late Jurassic surface over which the 
seas advanced; it is suggested that this surface be 
known as the Woodard Surface, after the late G. D. 
Woodard (1955), to whom its identification is due. 

A prominent summit surface is, however, well 
preserved throughout the northern and central 
Flinders, and is also represented, albeit in small 
measure, in the south. There is no evidence that 
the Cretaceous seas ever covered this surface and 
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strong palaeontological suggestion that they did 
not. Yet the surface appears physically continuous 
with the Woodard Surface. In the north it may well 
be a planation surface eroded by rivers and 
streams graded to the Early Cretaceous shoreline. 
It has been called the Freeling Heights Surface 
after its excellent exposure in that region of the 
northern Flinders (Coats & Blissett 1971). Though 
contiguous with the Woodard Surface, it is, if the 
interpretation suggested above is correct, of 
Cretaceous age and of epigene (i.e. subaerial) 
type, whereas the Woodard is Jurassic and 
exhumed. To the south remnants of planate 
erosion surfaces are prominent features of the 
landscape (see Twidale 1966). They may be of 
similar age and of the same type as the Freeling 
Heights Surface but they were probably graded to 
different baselevels. In the central ranges this 
surface is well represented in the Willow Springs 
area and it is suggested that it be known as the 
Willow Springs Surface. It is well preserved as the 
bevelled crests of ridges throughout the southern 
Flinders Ranges, e.g. between the Dutchmans 
Stern and The Bluff and where it occurs furthest 
south in the vicinity of Mt Remarkable and it is 
suggested that it be known as the Battery Surface 
after one of the prominent quartzite ridges of that 
region. 

Thus during the Early Cretaceous what had been 
a fold mountain range, was reduced to a plain of 
low relief interrupted by just a few low ridges. It 
may have remained so for several millions of years, 
but in the south, at least, deep dissection had 
taken place by the Eocene. The reason for the 
implied lowering of baselevel was in part the 
regression of the Cretaceous seas; but there may 
also have been a recurrence of tectonic uplift 
associated with continental drift. Certainly 
Cretaceous strata are disturbed around the 
northern margins of the upland, and there are 
various lines of evidence pointing to Late 
Cainozoic earth movements including 
sedimentological evidence from the Frome Basin 
(Callen & Tedford 1976). 

Whether the southern Ranges were uplifted and 
dissected earlier than the northern regions, 
possibly as a result of the subsidence that began 
in the earliest Tertiary and eventually resulted in 
the present Gulfs (Glaessner & Wade 1958; Preiss 
1987) cannot be demonstrated, though similarities 
of landform assemblages throughout the upland 
suggest that there has been a common evolution, 
if not concurrent development. 

 
Cainozoic events and the development of the 
present structural landscape 

The dissection of the complex of Mesozoic 
surfaces has been neither continuous nor even. 
The structures exploited by rivers and streams in 
large measure reflect the patterns of folding 
developed in Early Palaeozoic times in the 
Proterozoic and Cambrian sedimentary 
sequences, but the precise patterns and geometry 

of the fold structures differentially weathered and 
eroded to produce the present patterns of ridge and 
valley are a function of the depth of erosion in any 
particular region. In any orogen or folded sequence 
the character and magnitude of folds, and the dip of 
individual strata, varies with depth, so that the present 
landscape reflects the depth to which streams have 
penetrated. Also, there is clear evidence of at least 
two major phases of river incision, the first evidenced 
by remnants of old valley floors throughout the 
Ranges, as for example in the Mt Arden Creek valley, 
in the area east of Nepabunna and adjacent to 
Rawnsley Bluff (Fig. 5.5); the second by the present 
valleys and intermontane plains. The old valley floor 
remnants have been labelled the Proby Surface 
(Twidale 1966); and this is apposite for the southern 
Ranges. Other, local names, such as Prelinna, 
Brachina and Nepabunna are, perhaps, more 
appropriate for other representatives of similar 
features, because though the features are related to 
similar phases of landscape development they are not 
necessarily of the same age. Similarly, the present 
lowland around the Willochra Plain has been called 
the Willochra Surface (Twidale 1966), but other local 
terms need to be invoked for similar features in other 
parts of the Flinders Ranges and Hawker and Orroroo 
are suggested. 

Evidence from the southern Ranges suggests that 
the present pattern of ridge and valley had been 
established by the Eocene. The Willochra topographic 
basin and plain are major features of the southern 
Flinders. The Basin is developed in a breached and 
faulted anticlinorium, the axis of which runs 
longitudinally (Milton & Twidale 1977). Around the 
northern margins of the basin and plain, which are 
underlain by up to 250 m of Cainozoic sediments, 
ridge and valley forms are developed on folded 
Proterozoic and Cambrian sequences. The ridges 
include the Black Jack Range, of which Watts Sugar 
Loaf is the highest point, Hut Hill, and the Ragless 
Range (Fig. 5.6). Valleys are eroded and drained by 
the Wirreanda, Kanyaka and Mt Arden creeks. In each 
of these, and also in the valley of the Boolcunda 
Creek, located some distance to the south, and joining 
the Willochra Creek as a right bank tributary, are 
preserved remnants of a lacustrine sandstone. 
Equivalent argillaceous sediments have been 
intersected in bores beneath the plain and are also 
exposed adjacent to the channel of the Willochra 
Creek west of Simmonston. These lake beds, the 
marginal members of which are commonly cross-
bedded, ferruginised and silicified, and which in 
places carry a silcrete veneer, unconformably overlie 
the folded Proterozoic and Palaeozoic sediments, and 
contain plant fossils which date them and the event to 
which they are related as later Eocene 
(0'DriscoI11956; Shepherd & Thatcher 1959; Harris 
1966). 

Obviously because the lake which occupied a large 
part of the present Willochra Plain, and the minimum 
extent of which is indicated in Fig. 5.6, tongued up 
adjacent valleys, the latter must predate the lake, i.e. 
be older than the later Eocene. As a 
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corollary, the ridges also must have stood in relief 
at that time. Thus the ridge and valley topography 
of the area around the northern Willochra Basin, 
and by implication similar patterns of relief 
throughout the upland, must predate the later 
Eocene. Yet the presence of remnants of the 
Willow Springs or Battery surfaces shows that the 
renewed incision that brought into relief the 
present ridge and valley topography did not take 
place until the later Cretaceous. Thus the 
framework of the present topography post dates 
the Early Cretaceous but is older than Eocene. 
 

STREAM REGIMES AND PATTERNS 
The differential weathering of various members of 

the sedimentary sequences exposed in the 
Flinders Ranges is due mainly to various moisture 
related alteration processes (solution, hydration, 
hydrolysis) and the typical patterns of ridge and 
valley are due to differential erosion by streams 
and rivers. 

Under the contemporary climatic regime, the 
rivers of the Flinders Ranges flow episodically in 
response to occasional and irregular rains rather 
than seasonally. Rainfall is higher within the 
uplands than on the adjacent plains, and increases 
southwards. Intense rains, even if of short 
duration, are more effective in moving slope 
detritus and in the entrainment and transport of 
channel load than are longer but more gentle falls. 
Also the mass of coarse debris transported is a 
function of stream velocity rather than discharge, 
and floods run fast as well as high because rivers 
in flood have a high cross-section relative to 
wetted perimeter so that frictional losses are 
relatively low. 

Both climatic and stream gauge data pertaining 
to the Flinders Ranges are sparse, but what data 
there are shows that in the northern areas, the 
heaviest and most intense rains occur in summer 
(December through March). This is also when 
rivers such as the McKinlay run high. Some of 
these cloudbursts are associated with southerly 
incursions of tropical air, and local convectional 
storms (thunderstorms) also play an important role 
as indicated by those several occasions when 
rivers run high, though nearby stations record little 
or no precipitation, and, conversely when recorded 
heavy rains are not reflected in river flow. To the 
south, there is a pattern of winter rainfall, though 
summer storms remain important in inducing runoff 
and flood. 

Though they flow infrequently, the rivers of the 
Flinders Ranges run high and achieve much 
erosion and deposition in brief spells of activity. 
The reason is not that rainstorms are more intense 
or more frequent in arid and semiarid regions than 
elsewhere but rather that the vegetation cover is 
sparse. There are few trees and little ground cover 
to protect the surface from raindrop impact. The 
soils are not held together by plant roots. They lack 
organic matter and thus lack cohesion. For these 

reasons the baked unprotected land surface 
induces rapid runoff, floods and soil erosion. Stream 

activity may well have differed in past, more humid, 
climatic regimes, but the major rivers have over time 
excavated major valleys and gorges, though the 
activity of tributaries, streams, rills and wash on the 
intervening divides has been less effective, with the 
result that the interfluves between major river valleys 
tend to be high, steep-sided and characterised by 
remnants of high plains. 

Throughout the Ranges long straight sectors have 
been eroded in outcrops of weaker strata, mainly 
fissile mudstone and shale, though including also 
limestone in places. Such rivers follow the strike of the 
strata and are for this reason called strike streams. 
Connected by short dip or antidip streams these strike 
streams together form trellis patterns typical of fold 
mountain belts. In some few instances rivers follow 
fault zones, most of which are zones of weakness, 
and are called fault-line streams. Trellis patterns, and 
their annular variants adapted to concentric rather 
than linear patterns of outcrop, dominate the drainage 
patterns of the Flinders Ranges. In the granitic 
outcrops of the northeast, orthogonal or rhomboidal 
fracture patterns give rise to angular drainage 
patterns. 

Nonetheless, and also as in many other fold 
mountain regions, some drainage patterns are 
unusual. For example, the Wilpena-Siccus system 
drainage of the central ranges is markedly 
asymmetrical. The headwaters of the Wilpena Creek 
rise in Wilpena Pound, only some 4 km from the Lake 
Torrens plains. On leaving the Pound, Wilpena Creek 
runs eastwards, in considerable part following the 
strike of local strata, but also running across various 
folds and through strike ridges of quartzite and 
limestone, and overall running transverse to structure, 
before joining the Siccus and emerging on to the Lake 
Frome Plain. The likely reason for this asymmetry is 
related to early conditions of sedimentation and to 
subsequent tectonics. Thick deposits of quartz sand 
derived from the disintegration of granites exposed in 
the Craton were laid down but they thinned to the 
east. Thus in the vicinity of Wilpena the Rawnsley 
Quartzite is over 1000 metres in thickness but to the 
east the same formation is only about 300 metres 
thick. The rivers have been able more readily to erode 
their beds on the eastern side of the upland than have 
their counterparts flowing to or towards Lake Torrens, 
or to the sea. Also, the Wilpena runs through a zone 
near Artipena which is not only much faulted, but 
which also marks the divergence in structural grain 
between the west-east trending Olary and the 
meridional Flinders Ranges. 

At a local scale many rivers have cut gorges or 
valleys through ridges in resistant rocks such as 
quartzite or sandstone. Such rivers and valleys that 
cut across structural trends are called transverse or 
anomalous streams. Trellis and annular drainage 
patterns for example are due to headward (or 
regressive) erosion breaching the upland barriers. All 
stages in such breaching can be identified in 
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the Flinders and other fold mountain ranges. For 
example at Yarrah Vale an easterly flowing 
stream has all but penetrated through a 
synclinal ridge in sandstone (Fig. 5.7 A), and a 
short distance to the northwest the Skeleroo 
Creek has breached a broad, high and complex 
sandstone ridge and captured the drainage of 
the northern part of the Comstock Valley (Fig. 
5.7B). 

Other transverse streams and valleys are more 
complex. For example the Mern Merna Dome, 
west of Hawker, is outlined by a rim of quartzite 
(Fig. 5.8). One small stream crosses the centre 
of the structure. Another flows as a strike stream 
paralleling the quartzite ridge on the 
southeastern side of the structure but then, 
instead of continuing south across a plain to join 
the Hookina Creek, turns through a gorge cut 
through the southern snout of the quartzite 
anticline. It is important to be clear why such 
rivers and valleys are anomalous. They are odd 
not because streams can decide which way to 
flow, not because streams can choose the 
easiest (least work) path to follow, but because 
of natural selection: given two streams flowing 
down the same slope, but one on hard rock one 
on weak, the latter will evolve more rapidly and 
become the main stream. Thus streams in hard 
rock ought not to outgrow streams running in 
weak strata. Yet in places they have. 

The Mern Merna Dome drainage (Fig. 5.8) can 

be explained by suggesting that the various 
anomalous elements developed on a plain of 

virtually nil relief and that as the latter was lowered 
the quartzite ridge-forming strata were exposed and 
the rivers were able to maintain their courses during 
incision (Fig. 5.9). Another form of the same sort of 
anomaly is exemplified by the twin gorges, only 
about a kilometre apart, which the Willochra and 
Kanyaka creeks have cut through a ridge of ABC 
Quartzite at the northwestern margin of the 
Willochra Plain (Fig. 5.10; see also Fig. 5.6). 
Immediately downstream from this Partacoona 
Ridge the two rivers converge as the Willochra 
Creek, which makes its way to the southern 
extremity of Lake Torrens. In this setting it is odd to 
have two gorges so close together. Several 
possible explanations come to mind. 

As mentioned previously, during the Eocene the 
northern part of what is now the Willochra Plain and 
Basin was occupied by a lake. The cause of its 
formation and disappearance is unknown. It may 
have been blocked as a result of warping (uplift) of 
the western margin of the Ranges consequent on 
the northward drift of Australia and joggling of 
constituent blocks. In particular uplift may have 
been caused by the Flinders block overriding the 
adjacent Torrens-Spencer block. Alternatively, the 
lake may have been drained as a result of the 
breaching of the Partacoona Ridge, or it could have 
overflowed and drained westwards via the 
Willochra and Kanyaka creeks. 
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The overflow theory calls for a rare 
coincidence, because it calls for the lake waters 
to rise to two cols in the Partacoona Ridge at 
precisely the same level, at exactly the same 
time. Moreover the rate of downcutting must 
have been the same in order for both to be 
maintained. Regressive erosion by streams 
heading back through the ranges and breaching 
the ridge calls for an equally improbable 
coincidence, namely that the ancestral Willochra 
and Kanyaka creeks eroded back through and 
breached the Partacoona Ridge at precisely the 
same instant. 

It is more likely that deep erosion of the fold 
structure is involved. The two rivers flowed on a 
surface some 30 metres higher than the present 
plain, and converged before passing through the 
Partacoona Ridge in a single gorge (Fig. 5.10A). 
Because the ABC Range strata dip gently 
southeastwards, the ridge forming beds were 
exposed "lore and mo~- to ,he southc ~t as the 
general 

surface was lowered, and the two rivers were let 
down on to the quartzite where they maintained 
their courses and excavated narrow gorges 
(Twidale 1966; see also Figs 1 DB-D). 

Thus the most common drainage anomalies of 
the Flinders Ranges can be explained in terms of 
either structural contrasts, or headward erosion, or 
what has been called stream persistence and valley 
impression, implicit in which is the deep erosion of 
folded sedimentary sequences. 

 
THE PIEDMONT OR SCARP FOOT ZONE 

Like most arid zone uplands, the Flinders Ranges 
rise abruptly from the surrounding plains. Moreover, 
within the uplands there is a similarly sharp 
transition from hill to valley. The sharp break of 
slope between hill and plain is called the piedmont 
angle or nick. It is primarily due to pronounced 
weathering, and hence erosion, in the scarp foot 
zone, though in many areas such weathering and 
erosion have 
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exploited and accentuated lithological contrasts. 
In the Flinders Ranges there is widespread 
evidence of such scarp foot weathering in the 
form of kaolinised (altered) rocks which catch 
the eye as splashes of white. Particularly good 
examples can be seen on the eastern side of the 
Kanyaka Valley south of Hawker, in the 
Comstock Valley north of Quorn (where they 
define the former hill-plain junction and thus the 
former level of plain prior to capture by Skeleroo 
Creek) and west of the Italowie Gorge on the 
northern slopes of Campbell Bald Hill Range. 
They mark the position of former, higher hill-
plain junctions, weathered scarp foot zones 

which have been dissected thus exposing the 
altered bedrock and simultaneously causing 
steepening of the basal scarp and sharpening of 
the piedmont angle. 

The Flinders Ranges rivers not only formerly 
flowed at higher levels but also in relation to higher 
baselevels. This is demonstrated by several lines of 
evidence. For instance, coarse alluvium is 
preserved at consistent heights above several 
present river beds (ca 10 metres in the Brachina, 
Bunyeroo and Italowie gorges) and both pediments 
and alluvial fans are now dissected. 

The scarp foot zones of ridges and ranges within 
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the uplands are characterised by particular plain 
forms, namely pediments, while in the 
piedmonts of the ranges that form the outer 
ramparts or limits of the mountain chain both 
pediments and alluvial fans are well developed. 
Pediments are smooth erosional plains that 
meet the backing scarps in a sharp piedmont 
angle and which in the Flinders Ranges slope at 
angles of between 2 and 4 degrees to the 
horizontal (Figs 5.11 a, b). Many are dissected, 
so that flights of pediments are not uncommon; 
but others are essentially intact. Remnants of 
pediments can be seen throughout the Ranges 
as well as at the margins of the uplands. 
Especially clear examples of the former are 
preserved between Italowie Gorge and 
Nepabunna and in the Mt. Arden Creek valley, 
and of the latter at Brachina and in the 
Wertaloona and Paralana areas. 

Most pediments in and adjacent to the Flinders 
Ranges, as in other sedimentary terrains, are of 
the covered type, i.e. they carry a veneer of 
detritus, transported and distributed by rivers 
debouching from the nearby uplands, rivers 
which have, while migrating laterally back and 
forth, simultaneously planed off the underlying 
bedrock and deposited part of their coarse load. 
The flights of pediments and pediment remnants 
preserved near Brachina are of this type (Figs 
5.12, 5.13). A few pediments in the Flinders 
Ranges, like that at the head of the Aliena 
Washout southwest of Wilpena Pound, are rock 
pediments for in them the country rock is 
exposed (Figs 5.14, 5.15). Other pediment-like 
features are of etch type, being weathering 
fronts that have been exposed by the stripping 
of the regolith. Thus the valley floors at the 
southeastern margin of the Wilpena Pound are 
of this type (Fig. 5.5). They warrant the name 
"pediment" by analogy with rock pediments in 
granite which are of etch origin (e.g. Twidale 
1978, 1981). 

Similar, flat-topped remnants, but capped by 
coarse, angular quartzite blocks overlying 
weathered country rock, are preserved in some 
areas, e.g. Argadells, 22 km north of Quorn, and 
particularly in the southeastern piedmont of 
Wilpena Pound. Their protective veneer is 

 
 

derived from rock avalanches due to cliff collapse; 
streams of coarse debris can be observed on 
modern debris slopes. If this interpretation is correct 
then the source areas of blocky detritus, the scarps, 
must have been much closer than they now are. 
This conclusion, taken together with the residuals 
being topographically lower the closer they are to 
the present scarp foot, suggests that the different 
levels of debris-capped residuals are related to 
successive stages in the recession of the scarp. 

At the margins of the uplands pediments have 
been extensively dissected and alluvial fans have 
been deposited in the broad valleys so formed (Fig. 
5.16;) and also beyond the pedimented fringe. Fans 
differ from pediments in that whereas the latter are 
essentially erosional, comprising cut bedrock 
surfaces with a debris veneer at most one or two 
metres thick, alluvial fans are constructional forms 
and consist of wedges of detritus several scores or 
even a few hundreds of metres thick. At the 
western margin of the Flinders Ranges, for 
example, stream systems associated with the 
pediment surfaces drain from the front ridges of the 
Ranges and their catchment areas are of limited 
size. However, streams that have extended their 
drainage basins beyond the marginal escarpment, 
like the Depot, Willochra, Moralana, Brachina and 
Parachilna creeks, have tapped into the abundant 
sediments of the inner Ranges and have deposited 
extensive alluvial fans across the Torrens Plain 
which coalesce with one another and the alluvial 
basin deposits. In the southwestern piedmont of the 
Flinders the fans are of Late Pleistocene age 
(Williams 1973), and the pediments are clearly 
older, for they were dissected during or prior to the 
deposition of the fans; but how much older is not 
yet known. Here the pediment surface has 
apparently been truncated by faulting: there is 
morphological and geological evidence to suggest 
this in the Wyacca-Emeroo Ranges region and in 
the area about the Brachina and Bunyeroo creeks. 
Borelogs, seismic surveys, ground mapping of 
lithological boundaries, brecciated and silicified 
rock, straight stream channels and triangular 
faceted slopes support the notion that there are 
fault-line scarps bounding the pediments and more-
or-Iess parallel with the line of the backing scarp. 
Silcrete, or at least ortho- 
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quartzite, is associated with the pediment 
surface, particularly on the eastern and northern 
margins of the Ranges, and an early-mid Tertiary 
age may be inferred. 

In the Flinders Ranges the basic reason for the 
major pediments and alluvial fans forming in 
different areas, and at different times, is an 
evolutionary one. Rivers draining small 
catchments restricted to the limestone and 
quartzitic uplands, which produce mainly coarse 
detritus, on debouching on to the plains erode 
pediments in the argillaceous strata and 
simultaneously deposit a cover of coarse material. 
They cannot carry the coarse detritus far from the 
mountain front, so that pediments form narrow 
fringes to the upland. But those rivers that have 
extended into argillaceous terrains have not only 

developed larger catchments but also drain 
outcrops that weather to fine 
debris.
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On debouching on to the plains they enlarge 
and lower the valleys incised in the pediments 
and also deposit coarse and fine detritus in 
alluvial fans which extend several kilometres 
from the scarp foot. Whether a given stream 
forms a pediment or an alluvial fan in this 
piedmont is a function of the size and 
lithological character of its catchment (Bourne & 
Twidale in press). 

What may be undissected covered pediments 
are forming at the present time in association 
with such streams as Edeowie Creek, which 
drains a catchment of considerable extent but 
which is restricted to quartzite. Others are 
forming at the toes of pediments. Alluvial fans 
may require the relief provided by dissected 
pediments or plains in order for the necessary 
thicknesses of sediment to accumulate. 

In the Flinders Ranges this is consistent with 
fans being deposited in broad valleys eroded in 
pediment aprons; with deposition of alluvial fans 
following tectonism (in the Pliocene; see Lemon 
1996); and with the formation of the essentially 
continuous alluvial apron from Port Augusta to 
Sellicks Hill, a distance of some 400 kilometres, 
transgressing climatic boundaries but all served 
by exoreic streams subject to sealevel 
(baselevel) lowering during the Pleistocene. 

 
RECENT AND CONTINUING CHANGE 

That earth movements are not a thing of the 
past is demonstrated by the frequent seismicity 
(earthquake activity) of the Ranges (Sutton & 
White 1968; McCue 1990), and also by the 
folding of relatively recently formed 
accumulations of silcrete both in the 
northeastern piedmont of the Ranges and within 
the uplands (Campana et at. 1963). Climatic 
change is indicated by the fields of relic dunes of 
the Lake Torrens and Frome plains, for they 
formed in conditions comparable to those of the 
present Simpson Desert, but are now essentially 
stabilised by a cover of vegetation. They 
"smoke" and move short distances during high 
winds following drought or clearance but are 
basically inactive. Climatic change may also be 
implied by the presence of giant marsupials 
such as Nototherium and various diprotodons 
during the Late Pleistocene and as evidenced by 
fossil remains. They were herbivores and it can 
be argued that they could not have survived on 

the present arid land vegetation of the region. But it 
can equally be suggested that they inhabited and 
lived on the more luxuriant vegetation in gallery or 
riverine woodlands, and that their disappearance is 
due to their being hunted out by aborigines. 

Humans are responsible for much of the more 
dramatic erosion in the Ranges. Erosion is normal, 
for running water and wind are, in geological terms, 
constantly active. But accelerated soil erosion 
related to human activities is evident throughout the 
upland. Wind is responsible for some soil transport. 
This is evidenced both by bare scalded patches 
and residual mounds bound by roots (tamarisk 
mounds) and by the numerous dust devils or willy 
willies that can be seen on a hot summer's day 
twisting and marching across the plains, carrying 
fine sediments and other debris high into the air. 
But it is running water, especially of course flash 
floods, that does most damage to the soil surface. 
Sheet erosion, involving the stripping of the 
organic-rich A-horizon of the soil is widespread 
(Fig. 5.17), though not so obvious as gullying, or 
the development of narrow, steep sided chasms in 
the regolithic veneer. Some are only a few 
centimetres deep but quite commonly attain depths 
of 2-6 metres (Fig. 5.18A). 

The basic cause of such soil erosion is removal or 
depletion of the vegetation cover which naturally 
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protects the land surface, by acting as an 
umbrella against raindrop impact, by physically 
binding the soil by means of the network of 
roots, and by providing and maintaining the 
organic content that so improves soil structure 
and cohesion. In the Flinders Ranges, the 
Aboriginal practice of firing as part of a hunting 
tactic may well have initiated some soil erosion, 
but there can be no doubt that most accelerated 
soil erosion postdates European settlement of 
the region. Europeans are directly or indirectly 
responsible for the clearance of vegetation for 
agricultural purposes; overstocking and 
overgrazing; the introduction of rabbits and 
goats that destroy or severely deplete the 
vegetation cover; ploughing the land; fencing 
and the concentration of the tracks of animals, 
both wild and domesticated, along fence lines 
and focused on watering points; the making of 
tracks and the building of roads - all of which 
have facilitated soil erosion by making the land 
surface exposed and compacted and 
susceptible to wash and wind. It is not the 
vegetation clearance, for example, that causes 
erosion; rather is the land surface rendered 
vulnerable so that the next major windstorm or 
rain and runoff have the capacity to cause 
erosion. Most erosion appears to have taken 
place following summer downpours, for it is then 
that vegetation is at its lowest ebb, especially 
where introduced annuals have superseded 
native perennials. A good example is provided 

by a summer rain storm during which over 123 mm 
were recorded in 48 hours at Hawker (and some 
280 mm at Arkaba H.S.) and which affected the 
Hawker-Arkaba area in February 1955. The 
resultant runoff and floods caused the railway 
bridge across the Hookina Creek at Hookina to be 
washed away, and the erosion of numerous shallow 
gutters on the conical hill known as Fuji Yama and 
on many adjacent hills (Fig. 5.18B); though in the 
succeeding decades most of these shallow gullies 
have been infilled and sealed. 
 

CONCLUSION 
The landscapes of the Flinders Ranges are the 

result of a geologic history going back to the later 
Proterozoic, for the pattern of ridge and valley 
derived from the patterns of sedimentation and 
folding that took place between 1000 and 500 
million years ago. Similarly very old land surfaces 
are preserved in this Appalachian type fold belt, 
with some probably more than 100 million years old 
and some, admittedly of limited extent, more than 
140 million years old. Moreover, there is the 
theoretical possibility of surfaces some 200 million 
years old, though these have not yet been 
identified. The main outlines of the ridge and valley 
topography are at least 60 million years old. On the 
other hand, many landforms some few of them 
tectonic, are of recent derivation, and many minor 
but significant erosional features date from the last 
150 -100 years. 
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6: Climate of the Flinders Ranges 
by PETER SCHWERDFEGER and ELIZABETH CURRAN 

 
INTRODUCTION 

The climate of the Flinders Ranges results in a 
striking vegetation anomaly pointing far inland 
from South Australia's gulfs. The regional 
anomalously high and effective rainfall is 
responsible for the Flinders Ranges being the 
natural corridor for wildlife and humans. Initially 
for Aborigines, then later for European 
explorers, commencing with Edward Eyre in 
1839, and subsequently water dependent 
railway locomotion after about 1880, the 
Ranges afforded the only practical route 
northwards almost to the southeastern edge of 
the Great Australian Artesian Basin, where the 
natural mound springs were able to sustain 
migrants and travellers as they continued 
northwards. 

Particularly as a result of latter-day re-routing 
of north-south transportation links, but also as a 
consequence of steadily developing State 
nature conservation policies, the demography of 
the Flinders Ranges and particularly the inland 
settlements to which the Ranges provided a 
corridor, have all changed dramatically in the 
last forty years. Nevertheless, the Ranges, by 
virtue of not only their splendid scenery but also 
their climatic amenity and interesting ecology 
remain an area of great public attraction. 

The Flinders Ranges extend from about 33° to 
300S and 138° to 1400E, an area which is 
included on the accompanying maps. The 
greatest altitude of 1165 m is attained in St Mary 
Peak (about 40 km NNE of Hawker), but 900 m 
high peaks are well distributed throughout the 
entire length of the ranges, from Mt Remarkable 
in the south to the Freeling Heights in the north. 
With the surrounding terrain being only about 
100 m above mean sea level and the 
southwestern margin of the ranges extending 
almost to the shores of Spencer Gulf, the 
Flinders Ranges represent a significant climatic 
barrier. The rainfall maps shown in Figs 6.1 and 
6.2 show these significant features as well as 
other sites to which reference is made. 

 
TEMPERATURES 

Strictly speaking, the description of the 
airtemperature regime of so large an area 
requires a larger number of stations than is 
reported here. Moreover, the density of 
meteorological observations is usually 
demographically linked. As a consequence, 
there are little data available for locations at 
higher altitudes in the Ranges, let alone the 

lonelier and more remote parts of this sparsely 
populated region. 

The power station site at Port Augusta offers a 
useful reference base near sealevel. The figures 
show mean monthly maxima and minima for the 
temperatures observed at the six stations shown on 
the rainfall maps. As seen in Figure 6.3a, the 
general trend is for maximum temperatures to 
increase toward the north, particularly in summer, 
when this is to be expected simply on the basis of 
noon insolation fluxes increasing by about 3% 
between Yongala and Arkaroola because of the 
reduction in latitude, and hence minimum solar 
zenith angle, by about 2°80'. However, Port 
Augusta, which is influenced by the waters of the 
nearby Gulf, exhibits mid-winter maxima which are 
about 3°C warmer than indicated by mid-summer 
relativities. Compared with Adelaide, Port Augusta's 
mean monthly maxima are about 2° to 3°C greater 
throughout the year. 

The annual regime of mean minimum 
temperatures is even more influenced by local 
topography and proximity to the sea. While 
Yongala, Yunta and Leigh Creek maintain relativity 
of their mean minimum temperatures throughout 
the year, as might be expected, Arkaroola and to a 
lesser extent Hawker, where local topography 
significantly constrains airflow, exhibit greatly 
deepened winter minima. 

The difference between mean monthly maximum 
and minimum temperatures offers a reasonable 
indication of the mean daily temperature range 
shown in Fig. 6.3c for the selected stations. Not 
surprisingly for Port Augusta, this is consistently 
less than at any of the other sites reported here. A 
winter temperature lag is not evident firstly because 
the water is quite shallow and cools quickly, and 
secondly because of the strong southerly 
seabreeze regime in summer which turns to more 
northerly, continentally sourced winds in winter. 
The greatest annual variation in the mean daily 
range is found at Yongala, where the subdued 
"saucerlike" local topography helps generate South 
Australia's lowest observed mean minima. 

Further data in Figs 6.4a, b show respectively 
maximum and minimum temperatures for five of the 
stations relative to those for the sixth, Port Augusta, 
which has been chosen as a reference station both 
because of its sealevel location and because it 
experiences the least annual and diurnal variations. 
The maxima for Leigh Creek, Hawker, Yunta and 
Yongala all show similar annual regimes, but are 
less than those for Port Augusta in winter 
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and greater in summer, the differences 
showing a dependence on both and altitude and 
latitude. The fact that Arkaroola is located in a 
well-defined valley helps to explain its slightly 
anomalous record. The main feature emerging 
from the figure showing the values of 
differences between the Port Augusta and other 
listed stations' mean monthly minimum 
temperatures is the seemingly anomalous winter 
trend for both Yunta and Yongala as well as for 
the temperature differences between these two 
latter sites. This can be explained in terms of the 
greater cloud densities which prevail during the 
winter months, most markedly at the higher 
altitude location of Yongala. The effect is also 
just discernible in the record for Hawker. At 
Leigh Creek and Arkaroola, the results shown in 
the same figure reflect a much lesser winter 
cloud cover. 

 
WINDS 

Broadscale wind flow over any region is 
governed by the prevailing atmospheric 
pressure patterns. The latitudinal belt of the 
Flinders Ranges, 33°S to 30

0
S, accommodates 

the dominant feature of the sub-tropical ridge, 
and is characterized by huge, lumbering high 
pressure systems which meander round the 
globe. As shown in Fig. 6.5, the mean position of 
the pressure ridge lies to the south of the ranges 
in summer but migrates northwards in winter, so 
that in July, its crest lies across central Australia. 

Under this regime, winds tend to range 
from easterlies to southeasterlies in summer, 

while being from the westerly sector in winter and 
early spring. During the transition months of April 
and May, winds tend to be light and variable near 
the ridge's axis, but when this moves south during 
September and October, the atmosphere becomes 
more dynamic and it is during this period that the 
strongest winds are usually observed. 

Superimposed on broadscale flow are local winds, 
a consequence of the interaction between the 
former and local topography, or driven by 
temperature differences across the terrain. 
Funnelling through valleys and passes, deflection 
around higher peaks, down-slope winds in the lee 
of ranges and gentle nocturnal drainage winds are 
all local effects which can result in the wind 
direction and strength in some localities showing 
little resemblance to the broadscale flow. Such 
phenomena are particularly evident in the rugged 
terrain characteristic of the Flinders Ranges. 
Reference to the sets of wind roses for Port 
Augusta, Yongala and Leigh Creek, respectively 
shown in Figs 6.6, 6.7 and 6.8, in conjunction with 
the topography revealed in the maps, Figs 6.1 and 
6.2, helps to understand these effects. 

The records for Port Augusta (Fig. 6.6), reveal the 
most dramatic funnelling. The high north-south 
ridges to the east as well as southwest of this town 
substantially constrain air flow to either northerlies 
or southerlies both in the morning and the 
afternoon, 
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in summer and in winter. A very strong sea 
breeze from the south is the dominant summer 
feature, punctuated only by a relatively brief 
nocturnal land breeze. Because of the vast, 
heated continental hinterland, in summer the 
sea breeze at Port Augusta, extends to achieve 
almost continental dimensions, and 200 km 
inland at Leigh Creek, it is still felt very strongly 
(Fig. 6.7). The afternoon records for this latter 
station show it to be partly 

sheltered by the Flinders Ranges lying to the east, 
but downslope winds are evident in the mornings, 
particularly in summer. 

A consistent feature in the warmer months at 
locations unprotected from south and southwesterly 
directions, is the tendency for the wind to turn from 
southeast in the early morning to a southerly or 
southwesterly flow by mid-afternoon. The effect is 
particularly noticeable at gulf-shore locations, 
where 
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the on-shore local sea-breeze is frequently 
overridden during the day by a stronger south or 
southwesterly breeze (Schwerdtfeger & Williams 
1975). 

At Yongala, as seen in Fig. 6.8, local funnelling 
resulting from the orientation of the ranges, 
enhances the southwesterly air-stream in all 
seasons. During the afternoon in spring, 
summer and autumn, its frequency and strength 
rivals that of the southwesterly sea breeze at 
sites along the eastern coastlines of St Vincent 
and Spencer Gulfs. 

Along the eastern slopes of the ranges in 

summer, air-streams ranging from southeast to 
northeast may become locally reinforced as 
blustery downslope, or "gully" winds overnight and 
in the early morning. The paucity of nocturnal 
observations results in no wind roses being 
available to illustrate this effect, but this aeolian 
feature shared by similarly sited localities on the 
western slopes of the Mt Lofty Ranges, where the 
phenomenon and the mechanism have been 
described by Grace (1995). The wind roses for 
Leigh Creek reveal a high frequency of moderately 
strong easterlies at 
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0900 hr and the tendency for the wind to shift to 
the south or southwest later in the day. During 
the summer, moderate southerlies may persist 
well into the evening, but almost invariably turn 
easterly overnight. 

In winter, the wind generally prevails from the 
western quadrant during the day, but 
nocturnally, radiative cooling of the surface air 
often causes it to decouple from the upper flow, 
resulting in either calm conditions or light 
drainage flow being observed at ground level. 

This phenomenon then 
persists until daytime solar heating restores low 

level temperature profiles to conditions which allow 
winds aloft to mix downwards to the surface. 

 
DROUGHTS, RAINFALL AND EVAPORATION 
While dry years are common, droughts reflect 

exceptionally dry conditions, leading to an acute 
water shortage. There are various criteria for 
defining drought periods, but here they are simply 
identified as those years during which the annual 
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rainfall totals across large area of the region lay 
in the lowest 10% of all records. 

The earliest rainfall records available from the 
Flinders Ranges date back to the 1860s and 
1870s, when settlements became established in 
support of pastoral and mining activities as well 
as agriculture in the southern parts of the region. 
In these early years of European occupancy, 
rainfall was generally good, with the first 
extensive droughts not being recorded until 
1881 and more ominously in 1888. 

Since that time the available rainfall records 
show several widespread meteorological 
droughts to have affected the region, specifically 
in 1902, 1914, the extensive period 1927-29, 
1940, 1943-44, 1959, 1965, 1967 and 1982. The 
lowest annual precipitation totals on record for 
many stations occurred in the drought years of 
1940 and 1982. These periods are now 
recognized as EI Nino events in which years 
large areas of eastern Australia are susceptible 
to drought. However, not all droughts in the 
Flinders Ranges can be linked 

to EI Nino events and conversely not all EI Nino 
years lead to drought in this region. 

Table 6.1 lists the extremes of low and high 
annual totals for selected long-term stations. Taking 
the difference between the highest and the lowest 
as an indication of the rainfall variability it is seen 
that this exceeds both the median and the mean 
annual precipitation in every location. The median, 
as distinct from the mean, rainfall represents the 
midpoint of all observations, so that in 50% of the 
years of record the rainfall is greater and in 50% it 
is less. As is to be expected, the mean is always 
slightly above the median rainfall. 

The large variability of the mean rainfall from year 
to year is a characteristic feature of most low rainfall 
regions. Figure 6.9 indicates how the extreme 
relative variability, which may be defined as the 
ratio of the extreme range of observed precipitation 
to the median value, increases markedly for the 
more arid stations. 

The orographic influence of the Ranges 
themselves on the regional rainfall regime is 
strikingly 
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revealed by Figs 6.1 and 6.2. The first of these 
shows contours of the mean annual values. 
There is a clear correlation between the areas of 
higher altitude and the precipitation but the latter 
also fall off with decreasing latitude, as might be 
expected. Thus the highest levels, which at a 
few sites actually exceed 600 mm a-

1
, are found 

in the vicinity of Mt Remarkable. Toward the 
north, rainfall again 'eaches a local maximum 
over 8t Mary Peak at Wilpena Pound. Another 
local maximum, rather more subdued, is 

associated with the most northerly ridges of the 
Flinders, which represent a topographical intrusion 
into the surrounding relatively arid sub-tropical 
environment. The latter is characterized by a mean 
annual precipitation of less than 200 mm and within 
the central area of the Lake Eyre basin, between 
about 27" and 30°8, even less than 150 mm a-

1
• 

The orographic effects of the Flinders Ranges, and 
to a lesser degree those of their branch, the Glary 
Upland, are thus quite pronounced. 
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Because the ranges do not generally attain great 
altitudes, the effectiveness of the orographic 
induction of rainfall becomes greatly reduced in 
summer, most markedly for the more northerly and 
low-lying hills, as the lifting condensation level 
moves to ever greater altitudes. That the 
orographic mechanism is particularly efficient 
during winter, when the lifting condensation level, 
particularly in the south, is below the altitudes of 
the higher ridges, is well illustrated by Fig. 6.2, in 
which the ratio of mean winter to summer 
precipitation is shown; where here, summer is 
taken to include the months October to March and 
winter the months April to September. In Australia, 
this ratio generally increases steadily from SSW to 
NNE (Gentilli 1971). Those parts of the continent 
which are predomin-antly exposed to 
southwesterly winds and moist-temperate air-
masses in winter, experience Mediterranean type 
climates with wet winters and dry summers. The 
general phenomenon can be illustrated by citing 
the winter-tosummer rainfall ratios for a few 
selected Australian cities located in a broad 
coastal arc from the southwest, Perth (5.8), 
eastwards to Adelaide (2.2), then Melbourne (1.0) 
and to the mid east coast, Brisbane (0.5). This fact 
allows the rainfall maps, Figs 6.1 and 6.2, to be 
recognized as covering an area, for most of which, 
in the absence of the Flinders Ranges, the winter-
to-summer rainfall ratio would be <1 .0. In the 
Wilpena section surrounding St Mary Peak, the 
ratio is >2.0, whereas 25 km to the east, it is 
already down to 0.8. Even as far north as the 
Gammon Ranges just west of Arkaroola, the ratio 
is still 1.0, whereas again, when a distance of only 
20 km eastwards is reached, this figure has 
dropped to well below 0.6. 

In summary, the Flinders Ranges, in contrast to 
the surrounding country, have a relatively 
abundant rainfall. The annual means at various 
locations depend on the elevation and also the 
aspect with respect to the prevailing airstream and 
thus vary greatly across the Ranges. In the south, 
cold fronts embedded in the winter westerlies 
contribute to generally reliable rainfall through May 
to September or even October. Occasionally low 
pressure systems bring significant snowfalls in 
winter and early spring to the higher slopes of Mt 
Brown and Mt Remarkable and even as far north 
as the Gammon Ranges. 

Significant widespread winter rainfall events are 
uncommon. They are most likely to result from 
slow moving cut-off low pressure systems or from 
rainbearing cloud banks from the tropical 
northwest, incursions which can occur at any time 
of the year. Rainfall during the summer months is 
erratic. Infrequent afternoon or evening 
thunderstorms from either the northwest or 
northeast may produce brief, heavy showers and 
on rare occasions large hail or flash flooding. More 
prolonged and widespread falls can occur when 

the humid monsoon trough extends its influence 
further southwards than usual. The highest daily and 

monthly rainfall totals recorded anywhere in South 
Australia have occurred in the Flinders Ranges region 
under such conditions. Motpena Station, at about 
31°S, between the western foothills of the Ranges 
and Lake Torrens holds the official South Australian 
daily record, with 273 mm observed in one 24 hour 
period in March, 1989, while Balcanoona, about 30 
km south of Arkaroola experienced a record total for 
that month of 676 mm. This compares to a median 
March rainfall of just 6 mm for that station I 

Evaporation is a complicated parameter to measure 
accurately. This process is dependent on radiation, air 
and ground temperatures, humidity and wind as well 
as water availability at the surface. Although it is a 
quantity of fundamental environmental and 
agricultural significance, unless forming part of a 
specific research campaign, in most parts of Australia 
it is routinely only observed as potential evaporation. 
The latter is the evaporation which would be possible 
given an unlimited surface water supply such as from 
lakes and tanks. In fact it is usually measured by 
observing water level changes in water pans designed 
and operated to a common standard. Evaporation 
pans tend to become warmer than larger natural 
bodies of water in summer and cooler in winter so that 
even estimates of potential evaporation need to be 
treated with careful consideration before rash 
comparisons with surrounding natural surfaces are 
made. Nevertheless Bureau of Meteorology data 
suggest that in the northern Flinders, summer rates of 
potential evaporation are up to about 450 mm month-

l
 

and down to 100 mm month·
1
 in mid-winter. In the 

southern part of the ranges, the corresponding figures 
are about 75% of those indicated for the north. 

While the concept of potential evaporation is of 
considerable usefulness in the management of open 
free water resources of limited extent, it is quite false 
to assume that this term would have any real meaning 
if abundant surface water were available over a large 
area, because consequent higher regional levels of 
humidity would result in an associated reduction in the 
evaporation rate. Furthermore, during extensive dry 
periods, the real or actual rate of evaporation can 
become almost vanishingly small. 

 
RADIATION 

There is a dearth of continuous solar or global, let 
alone more specialized, radiation measurements for 
the Flinders Ranges region. However, they lie within a 
latitudinal belt in Australia for which Hounam (1963), 
has assessed the mean solar irradiance in July to 
range from 10 MJm-

2
 in the south to 12 MJm-

2
 in the 

north with corresponding figures of 26 and 28 MJm-
2
 

for January. Because of the minimal orographic 
influence on cloud formation in summer, as indicated 
in the discussion on the rainfall regime, the data 
offered for January are probably appropriate, although 
application of this information to individual 
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sites would need to take the horizonal silhouette 
generated by the Ranges into account. In winter, 
rainfall records reveal significant orographic 
components and hence latitudinally anomalous 
concentrations of cloud. It is not unrealistic to 
suggest that the irradiance values cited above 
for July should be reduced by up to 10%, but to 
an actual extent again depending on the site 
location in relation to the Ranges. 

In summer, the northern Flinders Ranges 
extend into a zone encompassing the South 
Australian part of the Lake Eyre Basin and 
western New South Wales, which experiences 
the highest irradiance levels in Australia. The 
scope for solar energy conversion, including 
water heating, generating electrical power and 
perhaps ironically, as refrigeration technology 
develops, air-conditioning, is thus greater than in 
any other, even sparsely inhabited region of 
South Australia. 

When viewed from space by satellite 

radiometers, the signature of the vegetation of the 
Flinders Ranges in the resultant imagery stands out 
far more clearly than that of the Mount Lofty 
Ranges, which lie almost as an extension to the 
south. In contrast to the latter, the vegetation of the 
slopes and ridges of the former, although certainly 
harmed by more than a century of intrusive grazing 
and selective timber extraction, have been 
substantially spared from large scale clearance for 
agriculture and other more aggressive, modern 
forms of development which have ravaged those of 
its southern topographical relative. 
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7: The Patterns of Soils of the Flinders Ranges 
BY C. B. WELLS 

 
INTRODUCTION 

The portion of the Flinders Ranges area 
selected for the present discussion is bounded by 
Lake Torrens in the west, Lake Frome in the 
east, the flood-plain of the River Frome in the 
north and a watershed boundary in the south 
running eastwards from the latitude of Port Pirie 
through Jamestown, Nackara, Mannahill and 
Mutooroo Station homestead on the SA - N.S.W. 
border (Fig. 7.1). It lies within about 13r30' and 
140

0
E longitude, 29°30' and 30°30' S latitude. 

The Ranges fall into two sub-divisions of Laut's 
Province 6 (Laut et al. 1977a, p. 59) namely 
"northerly striking ranges separated by wide, flat, 
partly alluviated intramontane basins", and 
"northerly striking ranges separated by hilly 
lowlands". This boundary between the two 
regions is more convoluted than, and south of, 
that delineated by the map of Northcote et al. 
(1968). 
 
WATERSHEDS, CATCHMENTS AND SOilS 

The high country that is a consequence of the 
hard rock geology of the Adelaide Geosyncline 
has imposed a pattern of drainage to five or six 
separate depocentres (or sinks): north-eastward 
toward lakes Gregory, Blanche and Callabonna, 
north-westward toward Lake Eyre, westward 
toward Lake Torrens, southward into Spencer 
Gulf, south-eastward into the Murray Basin, and 
eastward toward Lake Frome. 

The watershed boundaries form a wineglass 
pattern. The Willouran and Northern Flinders 
Ranges form the bowl, the Central and Southern 
Flinders Ranges form the stem, the base is made 
up of the head of the Northern Mt Lofty Ranges 
and the spur extending eastwards toward Olary 
and the Barrier Ranges, the Nackara Arc (Preiss 
1987). 

Within the ranges, three major watershed 
boundaries radiate from Mt Hack, which is about 
mid-way between Lake Torrens and the southern 
end of Lake Frome. One runs northwest toward 
Termination Hill and Willouran Hill and another 
runs northeast toward Mt McKinlay and on 
through and beyond Freeling Heights to the 
catchment of the River Frome. The third initially 
runs SSW to St Mary Peak and Wilpena where it 
bifurcates to Quorn and Mt Remarkable on the 
western side of the Willochra Valley and on the 
eastern side to Mt Plantagenet and further 
southwards through Marchant Hill; at Marchant 
Hill it meets and terminates at a west-to-east 

boundary running in the general line from Mt 
Remarkable to Marchant Hill to Olary and 
Mutooroo Station. 

The soils (Table 7.1) have been described and 
mapped by Northcote (1960, 1969), Northcote et 
al. (1968), Laut et al. (1977a-f), Laut (1978) and 
Playfair (1992). To gain an appreciation of the 
relationships and distribution of the soils it is 
convenient to study subsets of the major 
watersheds and catchments of the Flinders 
Ranges that reflect differences in geology, 
landform, and depocentre; the thirteen subsets 
(Fig. 7.1) are discussed herein. 

In the upland catchments the soils are 
predominantly sedentary, i.e. formed in situ over 
bedrock or parent material. There are, of course, 
minor areas of alluvial and colluvial soils, e.g. in 
valley floors. The only exceptions occur in the 
Willochra, Walloway and Orroroo basins and 
bordering salinas, especially lakes Torrens and 
Frome. 

 
SOILS OF THE NORTHERN CATCHMENTS 

1. Soils of the Freeling Heights to lakes Blanche 
and Gregory watershed 

The eastern third of the bowl of the wineglass 
drains northward toward lakes Blanche and 
Gregory via creeks such as the Petermorra, 
MacDonnell, George, and Tindelpina. 

The watershed boundary at the north-east 
extremity of the ranges runs through (Fig. 2.5) an 
area of the anticlinal cores of Pre-Adelaidean 
basement granite porphyry rocks of the Mt 
Babbage and the Mt Painter inliers, and ancient 
quartzites. Much of the rugged landscape now 
remaining from erosion of the Early Cretaceous 
surface (Twidale & Bourne 1996) carries no or only 
skeletal soil. Downslope to the north from Freeling 
Heights and Mt Livingston are Umberatana Group 
and Wilpena Group rocks ( Fig. 2.5). 

The soils in this catchment are Um5.41 = Reddish 
dense loam, Um5.11 = Reddish powdery 
calcareous loam, Um1.23 = Reddish loose 
siliceous loam, Um1.43 = Reddish firm shallow 
siliceous loam, and Dr2.23 = Hard pedal red duplex 
soil. 

In the higher hill country there are rock outcrops 
and shallow Um5.41 = Reddish dense loam on the 
quartzite ridges, rock outcrops and shallow 
Um5.11 = Reddish powdery calcareous loam on 
the lower and rounded shale ridges, and in the 
valleys between the shale ridges are stony 
surfaced 
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Fig. 7.1. Watersheds and catchments of the Flinders Ranges region. Topographic details and drainage pattern after Laut 
(1978) and Griffin & McCaskill (1986). 
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Table 7.1 SOIL NOMENCLATURE. THE SOILS 
RECORDED IN THIS ACCOUNT ARE, AS 
DESCRIBED BY NORTHCOTE et al. (1975), 
AND THEIR WORLD SOIL MAP EQUIVALENTS 
AS CHOSEN BY NORTH COTE, AS FOLLOWS: 

Uct.1.21 Whitish loose siliceous sand [Dystric 
regosol] (also Laut et al. 1977f) 

Uct1.23 Red loose siliceous sand [Dystric regosolJ] 
Uc5.11 Brownish loose siliceous sand [Calcaric & 

dystric regosol] 
Um1.11 Grey calcareous loam [Fluvisol & 

solonchak]* 
Um1.23 Reddish loose siliceous loam [Fluvisol & 

solonchak] 
Um1.43 Reddish firm shallow siliceous loam 

[Lithosol; Regosol] 
Um5.11 Reddish powdery calcareous loam [Calcic 

xerosol, sodic phase.] 
Um5.12 Deep powdery calcareous loam [Calcic 

xerosol, sodic phase] 
Um5.21 Reddish non-calcareous loam [Haplic 

xerosol] 
Um5.41 Reddish dense loam [Lithosol; Regosol] 
Ug6.23 Brown shallow friable loam with rough-ped 

fabric [Haplic xerosol; calcic xerosol] 
Ug5.17 Black self-mulching cracking clay on 

buried soil [Takyric solonchak] (where 
saline)] 

Ug5.24 Grey self-mulching cracking clay [Chromic 
vertisol] 

Ug5.34 Brown self-mulching cracking clay 
[Chromic vertisol] 

Ug5.37 Red self-mulching cracking clay [Chromic 
vertisol] 

Ug5.38 Red deep self-mulching cracking clay 
[Chromic vertisol] 

Gc1.12 Dark brownish calcareous earth [Calcic 
xerosol] 

Dr1.122 Brownish calcareous earth [Calcic xerosol] 
Dr1.13 Neutral crusty red duplex soil [Orthic 

solonetz, saline phase] 
Dr1.33 Alkaline crusty red duplex soil [Orthic 

solonetz, saline phase] 
Dr2.23 Hard pedal red duplex soil [Calcic luvisol] 
Dr4.22 Neutral friable red duplex soils [Chromic 

luvisol] 
*Laut et al. (1977e) use "Um1.21 ", which is the non-
calcareous equivalent. 

moderate depth Um1.23 = Reddish loose siliceous 
loams; Playfair (1992) identified shallow 
noncalcareous red earths, and loamy red-brown 
sands. On the Wilpena Group Bunyeroo Formation 
redbrown and purple shales, red limestones, and 
carbon-aceous shales the soils (Playfair 1992) are 
variable, including the red non-calcareous earths 
and shallow non-cracking clays of the valleys, 
crusty red duplex (sand over clay) soils with high 
levels of surface stone cover. 

The hills, low hills, and rises on the Umberatana 
Group pebbly greywacke tillite Bolla Bollana 
Formation have shallow sandy loam soils (Playfair 
1992), and among granite outcrops there are 
shallow Um1.43 = Reddish firm shallow siliceous 
loams. 

On the plain below, on shale, there is stony-
surfaced moderate depth Dr2.23 = Hard pedal red 
duplex soil and further down on the alluvium of the 
floodplain is deep Um1.23 = Reddish loose 
siliceous loam. 
 

2. Soils of the Mt Serle to River Frome and Lake 
Eyre catchment 

The western two-thirds of the bowl of the wineglass 
drains north-westerly toward Marree and Lake Eyre, 
principally via the River Frome, and the Mundy and 
Leigh creeks. 

Drainage to the north-west downslope from the 
watershed between Freeling Heights and Mt Serle 
has cut across or through Burra Group and 
Umberatana Group and Wilpena Group rocks (Fig. 
2.5). The highest ridges are Precambrian Pound 
Quartzite (Playfair 1992), generally with a cover of 
shallow Um5.41 = Reddish dense loam, but in places 
they are skeletal or bare rocky outcrops. The greater 
proportion of the higher ground is low ranges and hills 
on shale, occasionally outcropping, with Um5.11 = 
Reddish powdery calcareous loam, but containing 
large undulating to rolling stony plains of Dr2.23 = 
Hard pedal red duplex soil; the soils in the alluvial 
floodplains are deep Um1.23 = Reddish loose 
siliceous loam. 

Playfair (1992) identifies soils varying from uniform 
calcareous loams to calcareous earths and sands 
over clay in discontinuous and isolated pockets 
dominated by carbonate breccia; on hilly units, rises 
and low hills on limestones of the Parara and 
Wilkawillina Formations, he identified finetextured 
loams and clay loams, often very shallow; on the 
massive quartzitic boulder tillite, shallow sandy and 
clay loams. 

Further downslope amid extensive undulating plains 
and alluvial floodplains of medium depth and deep 
Dr1.33 = Alkaline crusty red duplex soil underlain by 
shale there are occasional low ridges and hills of 
shallow Um5.11 = Reddish powdery calcareous loam 
with outcropping shale and siltstone. 

To the west the low quartzite and dolomite ridges of 
the Willouran Range have shallow Um5.11 = Reddish 
powdery calcareous loam and rock outcrops and fans 
of deep Uc5.11 = Brownish loose siliceous sand; 
plains on metasediments have moderate depth Dr1 
.33 = Alkaline crusty red duplex soil that may also 
occur as dunes. 

In the lowest part of the catchment a low elevation 
tableland of stony medium depth Dr1.33 = Alkaline 
crusty red duplex soil and Um5.11 = Reddish powdery 
calcareous loam on gypcrete and siltstone is 
separated by a gypcrete escarpment from extensive 
porcellanite plains of moderately deep Dr1.33 = 
Alkaline crusty red duplex soil which extends onto the 
alluvial floodplains of the River Frome accompanied 
by Ug5.38 = Red deep selfmulching cracking clay. 

In the low country between Farina and Lyndhurst are 
dunes of Dr1.33 = Alkaline crusty red duplex soil which 
extend south-west through the gap between Myrtle 
Springs Station and Termination Hill in continuity with 
the extensive dunefield west of the ranges to Lake 
Torrens.  
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SOILS OF THE WESTERN CATCHMENTS 
Drainage westwards from the stem and bowl of 

the wineglass is to Lake Torrens via creeks in 
the north, such as Busheowie, Depot, Windy, 
Emu, Nankabunyana, Mt Deception, Warrioota, 
Breakfast Time, and Blackfellows, which can be 
traced to the edge of the Lake; in the south the 
creeks reach, but finish within, the alluvial plain 
bordering it creeks such as the Parachilna, 
Brachina, Bunyeroo, Moralana, Hookina, and the 
extensive Willochra Creek and its tributaries, 
such as the Wirreanda, Papoonda, Coonatto, 
Spring, Booleroo, and Rotten creeks. 

 
3. Soils of the Termination Hill to Lake Torrens 
catchment 

North of Depot Creek and Mt Deception the soil 
parent material will have included the weathering 
products from a narrow strip of Burra Group and 
Umberatana Group rocks south-west from the 
Northwest Fault in the Stony Range (Fig. 2.5), 
much less diverse than in the catchment on the 
northern side of the Willouran Range. 

As is the case in the catchment to the north, 
the uplands from Termination Hill to Mt Norwest 
have shallow Um5.11 = Reddish powdery 
calcareous loam soils on low quartzite and 
dolomite ridges rising above plains of moderate 
depth Dr1.33 = Alkaline crusty red duplex soil. 

At the base of the ranges are fans and 
closelyspaced dunes of deep Dr1 .33 = Alkaline 
crusty red duplex soil and Uc5.11 = Brownish 
loose siliceous sand stretching out over 
extensive plains of Gc1.22 = Brownish 
calcareous earth to the gypsum dunes along the 
eastern shores of Lake Torrens. 

 
4. Soils of the Mt Hack - Mt Deception - 
Patawarta Hill to Lake Torrens catchment 

From the high country south of Depot Creek 
and Mt Deception the soil parent material will 
have included the weathering products from 
principally the Wilpena Group and Umberatana 
Group, with contributions from the Burra Group 
and the Cambrian (Fig. 2.5). 

The high country south of Mt Serle and 
between Mt Hack and Patawarta Hill is 
dominated by generally bare quartzite ridges with 
occasional shallow Um5.41 = Reddish dense 
loam; shale and limestone ridges at somewhat 
lower elevation have shallow Um5.11 = Reddish 
powdery calcareous loam, with the rocks 
outcropping in places; on the intervening stony 
plains on shale and in the valleys on shale are 
moderate depth Dr2.23 = Hard pedal red duplex 
soil. 

Limestone and siltstone ridges and shale hills at 
lower elevation are more rounded but still have 
Um5.11 = Reddish powdery calcareous loam and 
outcropping rock, but the stony valleys on shale 
are Um5.21 = Reddish non-calcareous loam; the 
alluvial floodplains are deep Dr2.23 = Hard pedal 
red duplex soil. 

The outwash fans from the hills are stony deep 
Dr1.33 = Alkaline crusty red duplex soil and deep 
Gc1.12 = Dark brownish calcareous earth. 

Mt Deception is an isolated contributor bringing 
Wilpena Group weathering products to the 
catchment; its quartzite and dolomite ridges have 
shallow Um5.11 = Reddish powdery calcareous 
loam with rock outcrops, and its long fans have 
moderate depth stony Dr1 .33 = Alkaline crusty red 
duplex soil, overlain occasionally with dunes of 
deep Uc5.11 = Brownish loose siliceous sand. 

Both upland sources then become a low 
elevation alluvial plain of Gc1 .22 = Brownish 
calcareous earth with superimposed dunefield of 
deep Uc5.11 = Brownish loose siliceous sand 
abutting Lake Torrens. 

 
5. Soils of the Patawarta Hill & St Mary Peak to 
Lake Torrens catchment 

The outstanding features in this catchment are 
the ABC Range and the Heysen Range. The 
Parachilna, Bunyeroo and Brachina creeks and 
their tributaries have cut down through the 
constituent quartzites, carbonate and argillaceous 
strata (Callanna Group, Umberatana Group, 
Wilpena Group and Cambrian; see Fig. 2.5), which 
provide the parent materials from which the soils 
of this region are developed. 

The prominent quartzite hogback ridges are 
predominantly bare rock but may have shallow 
Um5.41 = Reddish dense loam; the footslopes to 
the quartzite ridges are moderately deep stony 
Dr2.23 = Hard pedal red duplex soil; and there are 
intramontane plains of deeper stony Dr2.23 = Hard 
pedal red duplex soil on colluvium and quartzite 
fragments. 

The lower elevation shale ridges have shallow 
Um5.11 = Reddish powdery calcareous loam with 
outcropping shale. Narrow valleys between the 
shale ridges have deep Dr1.33 = Alkaline crusty 
red duplex soil and deep Ug5.24 = Grey self 
mulching cracking clay. 

In the country where the creeks arise east of the 
range and south of Blinman, the hills on 
outcropping dolomite and siltstone have shallow 
Um5.11 = Reddish powdery calcareous loam; 
plains on shale and dolomite have moderate depth 
Dr2.23 = Hard pedal red duplex soil, and the 
alluvial floodplains on shale have deep Dr1.33 = 
Alkaline crusty red duplex soil. 

West of the range there are occasional ridges of 
outcropping dolomite and quartzite with shallow 
Um5.11 = Reddish powdery calcareous loam, there 
are extensive fans of stony deep Dr1.33 = Alkaline 
crusty red duplex soil and deep Gc1.12 = Dark 
brownish calcareous earth intersected by narrow 
floodplains of deep Dr1.33 = Alkaline crusty red 
duplex soil. 

Closer to Lake Torrens the soils on the plain are 
deep Gc1.22 = Brownish calcareous earth with 
dunes of deep Uc5.11 = Brownish loose siliceous 
sand. 
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6. Soils of the St Mary Peak - Mt Plantagenet - Mt 
Eyre to Lake Torrens catchment 

This catchment is at the north of the South Flinders 
Zone and is shown in Fig. 2.5 to be principally 
Wilpena Group and Cambrian, with a minor 
contribution from Umberatana Group and rather 
more from the Worumba Anticline disrupted 
Callanna Group and carbonate breccia, but as yet 
negligible Burra Group. 

Again, larger creeks arising further east, the 
Wonoka and Moralana, have cut through the ranges, 
the Elder Range and the Three Sisters Range that 
are the very prominent topographic features of the 
catchment. Morgan Creek, one of the tributaries of 
the Wonoka Creek traverses the area of Pooraka 
Formation in the south-east corner of the catchment 
north of Cradock, which will be discussed later. 

The highest strike ridges in the Wilpena to Hawker 
area and west of there between Mt Burns and Mt 
Eyre are quartzite with some shallow Um5.41 = 
Reddish dense loam and the lower ones generally of 
shallow Um5.11 = Reddish powdery calcareous 
loam and outcropping shale or quartzite. 

The adjacent hills have shallow Um5.11 = Reddish 
powdery calcareous loam and outcropping shale 
with foots lopes of moderate depth Dr2.23 = Hard 
pedal red duplex soil and floodplains of deep Dr1.33 
= Alkaline crusty red duplex soil. 

To the west of the Mt Burns - Mt Eyre uplands are 
dissected fans of stony moderate-depth Dr2.23 = 
Hard pedal red duplex soil with floodplains of deep 
Dr1.33 = Alkaline crusty red duplex soil, and beyond 
them are plains of deep Gc1.22 = Brownish 
calcareous earth with dunes of Uc5.11 stretching to 
Lake Torrens. 

 
7. Soils of the Mt Plantagenet - Maurice Hill - Mt 
Remarkable - Mt Arden via Willochra Valley to Lake 
Torrens catchment 

The catchment of the Willochra Plain, though 
virtually surrounded by mountains and hills 
eventually drains into the Lake Torrens plains 
through the Willochra Creek. The geology is mapped 
(Fig. 2.5) as Umberatana Group and Wilpena Group 
throughout, with contributions from the Cambrian in 
the north and from the Burra Group in the south. 

On the eastern side from Mt Plantagenet south to 
Booleroo Centre and on the western side from Mt 
Eyre south to Mt Remarkable the hogback ridges 
are for the most part bare quartzite rock; any soil on 
them is shallow Um5.41 = Reddish dense loam. On 
the more rounded and lower ridges of out-cropping 
shale the soil is shallow Um5.11 = Reddish powdery 
calcareous loam, the footslopes are moderate depth 
Dr2.23 = Hard pedal red duplex soil, and the valleys 
have deep Dr1 .33 = Alkaline crusty red duplex soil 
and Dr2.23 = Hard pedal red duplex soil. At the 
south the footslopes also have Gc1.22 = Brownish 
calcareous earth. 

The intramontane plains are moderate depth 
Dr2.23 = Hard pedal red duplex soil, as are the fans 
which may also have stony shallow Um1.43 = 

Reddish firm shallow siliceous loam soils; on the 
Willochra Plain there are, in addition, areas of 
Ug5.34 = Brown self-mulching cracking clay in gilgai 
complex with the Dr2.23 = Hard pedal red duplex 
soil. 

The alluvial plains are Ug5.34 = Brown self 
mulching cracking clay; floodplains are more 
variable and may be deep Um1.23 = Reddish loose 
siliceous loam especially on the eastern side, 
Ug5.24 = Grey self-mulching cracking clay closer to 
the Willochra Plain, and Dr1.33 = Alkaline crusty red 
duplex soil on the western side and the Gc1 .22 = 
Brownish calcareous earth of the Lake Torrens 
plain. 

This catchment and those to its immediate south 
and east provide an excellent site for a comparative 
study of three philosophies for soil description, 
mapping, and classification. It has been studied 
recently as The Northern Marginal Lands by D. J. 
Maschmedt & N. B. Billing (pers. comm. 1994) 
whose report is being prepared in the terminology of 
the Isbell (1993) Classification System for Australian 
Soils; past work in the area by Blackburn & Baker 
(1952, 1953) used Great Soil Group concepts; 
French et al. (1968) used both Great Soil Group and 
Northcote (1971) Factual Key concepts. 

 
8. Soils of the Mt Arden - Mt Remarkable to Spencer 
Gulf catchment 

Drainage directly west to the plains and Spencer 
Gulf, unlike the drainage via the Willochra Creek 
system northwards, is short and drains Burra Group, 
Umberatana Group, and Wilpena Group (Fig. 2.5). 

The high strike ridges on quartzite are often bare 
rock, but do have shallow Um5.41 = Reddish dense 
loam as do also, but unusually except here in the 
south, some of the shale ridges of which most have 
shallow Um5.11 = Reddish powdery calcareous 
loam; their valley soils are moderate depth Dr2.23 = 
Hard pedal red duplex soil and the similar Dr2.22 of 
neutral soil reaction trend. 

The low hills nearer the coast are Um6.23 = Brown 
shallow friable loams with rough-ped fabric, and the 
fans extending out and down from them are Dr2.23 = 
Hard pedal red duplex soil. 

The plains below the fans are stony Gc1 .12 = Dark 
brownish calcareous earth leading on to the Spencer 
Gulf plain of Gc1.22 = Brownish calcareous earth. 

 
SOILS OF THE EASTERN CATCHMENTS 

From the east of the stem and the bowl the 
drainage is eastwards to Lake Frome; the drainage 
northward from the Olary Spur forming the top of the 
foot of the wineglass is also into the Lake Frome 
basin, but rarely reaches the Lake. 

 
9. Soils of high country north-east of Mt Painter to 
Lake Callabonna and associated salinas 

The soil parent material would have included 
Northern Flinders Zone weathering products from 
west of the Paralana Fault, principally from the 
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granitic and quartzitic Pre-Adelaidean Mt Painter 
Inlier and with a minor contribution from the 
adjacent Umberatana Group (Fig. 2.5), including 
Bolla Bollana tillite (Preiss 1986). 

The soil, where it occurs, on the higher ridges 
of mostly bare quartzite rock is shallow Um5.41 = 
Reddish dense loam, on the lower ridges there 
is, with some outcrops of shale, shallow Um5.11 
= Reddish powdery calcareous loam; the valleys 
between them are moderate depth Um1.23 = 
Reddish loose siliceous loam. The rounded 
granite hills of the uplands have shallow Um1.43 
= Reddish firm shallow siliceous loam, and on the 
plains are moderate depth Dr1.33 = Alkaline 
crusty red duplex soil. 

On the lower altitude silcrete and porcellanite 
hills and mesas are shallow Um5.11 = Reddish 
powdery calcareous loam, and on their plains 
and floodplains are deep or moderately deep 
Dr1.33 = Alkaline crusty red duplex soil with, 
often in gilgai complex, deep Ug5.38 = Red deep 
self-mulching cracking clay, which Laut et al. 
(1977f) call "brown selfmulching cracking clays". 

On the fans from the hills are moderate depth 
Dr1.33 = Alkaline crusty red duplex soil and 
Gc1.12 = Dark brownish calcareous earth, and 
on the floodplains lower down are also deep 
Um1.23 = Reddish loose siliceous loam and deep 
Ug5.38 = Red deep self-mulching cracking clay. 

On the delta adjacent to the salina is deep 
Ug5.24 = Grey self-mulching cracking clay. 

 
10. Soils of the Mt Painter - Patawarta Hill to 
Lake Frome catchment 

The soil parent material will have received the 
weathering products from both the Northern and 
part of the Central Flinders Zones, principally the 
Wilpena Group and the Cambrian and with 
contributions in the north from Umberatana 
Group and the Burra Group (Fig. 2.5). 

The highest country in the Northern Flinders 
Zone is Mt McKinlay and associated quartzite 
ridges in and beyond the Gammon Range; the 
soil, if any, on the quartzite ridges is shallow 
Um5.41 = Reddish dense loam, and on the steep-
sided and dissected quartzite plateau is stony 
moderate-depth Dr1.33 = Alkaline crusty red 
duplex soil, and in the interridge valley floors is 
stony deep Um1.23 = Reddish loose siliceous 
loam. 

Below them, on ridges of occasionally 
outcropping shale, are Um5.11 = Reddish 
powdery calcareous loam with valley floors of 
Um1.23 = Reddish loose siliceous loam, or plains 
of Dr2.23 = Hard pedal red duplex soil with 
floodplains of Um1.23 = Reddish loose siliceous 
loam. 

In the Central Flinders Zone the highest 
country, the apex of the watershed for the 
catchment south from Mt Painter and through the 
Gammon Ranges National Park to Mt Serle and 
Patawarta Hill, is Mt Hack; the quartzite ridges 
and Um5.41 = Reddish dense loam remain, but 

the lower ridges and the hills although sometimes on 
shale are more often 

limestone and siltstone with shallow Um5.11 = 
Reddish powdery calcareous loam and have foots 
lopes of moderate depth Dr2.23 = Hard pedal red 
duplex soil or Um1.23 = Reddish loose siliceous 
loam; their valley floors are of deeper Um1.23 = 
Reddish loose siliceous loam or, on shale, Dr2.23 = 
Hard pedal red duplex soil; some floodplains are 
Dr1 .33 = Alkaline crusty red duplex soil. 

On the fans further downslope to the east are 
moderate depth Dr1 .33 = Alkaline crusty red duplex 
soil or shallow Dr2.23 = Hard pedal red duplex soil 
and, further down, moderate depth Gc1.12 = Dark 
brownish calcareous earth; adjacent to about 
midway down Lake Frome are dunes of deep Uc1 
.23 = Red loose siliceous sand; creek floodplains of 
deep Dr1 .33 = Alkaline crusty red duplex soil or 
deep Um1.23 = Reddish loose siliceous loam lead 
down to deep Ug5.24 = Grey self-mulching cracking 
clay nearest the Lake. 

 
11. Soils of Patawarta Hill - Mt Plantagenet high 
country towards Lake Frome 

The northern half of the catchment is in the Central 
Flinders Zone of the least deformed and 
metamorphosed rocks, and the southern is in the 
Southern Flinders Zone; soil parent material is 
principally the Umberatana Group in the south, with 
contributions in the north from the Wilpena Group 
and the Cambrian, and a small contribution from 
disrupted Callanna Group and carbonate breccia 
(Fig. 2.5). 

The soils of the high Wilpena Group quartzite 
ridges, largely bare rock, of The Bunkers between 
Patawarta Hill and Mt Caernarvon and from the 
Chace and Oruid ranges in the south are shallow 
Um5.41 = Reddish dense loam, and in the valley 
floors between them are stony moderate-depth 
Dr2.23 = Hard pedal red duplex soil; on the lower 
shale ridges and the adjacent Cambrian limestone 
ridges especially in the north are shallow Um5.11 = 
Reddish powdery calcareous loam. The same soils 
occur on the ridges of the Umberatana Group rocks 
in the southern half of the catchment in the Southern 
Flinders Zone, but in the valley floors below the foots 
lopes of Dr2.23 = Hard pedal red duplex soil the 
soils are Dr1.33 = Alkaline crusty red duplex soil. 

Lower down in the Umberatana Group hills of 
outcropping dolomite and siltstone are shallow 
Um5.11 = Reddish powdery calcareous loams 
standing above plains of moderate depth Dr2.23 = 
Hard pedal red duplex soil on dolomite and shale, 
with floodplains of deep Dr1 .33 = Alkaline crusty red 
duplex soil. 

Drainage from the uplands via the Yudnapunda 
and Wilpena Creek system leads on to coalescing 
low angle fans of stony shallow Dr2.23 = Hard pedal 
red duplex soil and down to broad floodplains of 
deep Um1.23 = Reddish loose siliceous loam and 
occasional Dr1 .33 = Alkaline crusty red duplex soil. 

On the lowland plains deep Dr1 .13 = Neutral 
crusty red duplex soil becomes the dominant soil 
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with shallow Gc1.12 = Dark brownish calcareous 
earth, and continues to dominate on the 
floodplains below. Pans of deep Ug5.34 = Brown 
self-mulching cracking clay also may occur 
below the plains, and upon the plain there may 
be dunes of deep Uc5.11 = Brownish loose 
siliceous sand accompanied by shallow Gc1.22 
= Brownish calcareous earth. 
 
12. Soils of Mt Plantagenet - Marchant Hill - Eke 
Hill high country, and the Olary Spur towards 
Mutooroo Station on the SA-N.S. W border to 
Lake Frome 

The drainage flows generally northeast towards 
Lake Frome and carries with it as a contribution 
to the soil parent material the weathering 
products from principally the Umberatana Group 
with additions from Wilpena Group and in the 
south from the Burra Group instead of the 
Cambrian; there is a minor contribution from 
disrupted Callanna Group and carbonate breccia 
at the Worumba anticline (Fig. 2.5). Lemon also 
delineates an area in the northwest of the 
catchment mapped by Preiss (1986) as 
undifferentiated Mesozoic and Cainozoic. 

The head of the catchment near Mt 
Plantagenet is drained by the Siccus River, so 
called, and its tributaries such as the Holowilena 
Creek; the Marchant Hill area is drained by the 
Waukaringa Creek. All the drainage tends to end 
in soaks before reaching Lake Frome. 

The western watershed of the catchment is 
along the spine of the South Flinders Ranges 
marked by the rocky ridges of outcropping 
Wilpena Group quartzite and shallow Um5.41 = 
Reddish dense loam and footslopes of 
outcropping shale and moderate depth Or2.23 = 
Hard pedal red duplex soil, with floodplains of 
deep Dr1.33 = Alkaline crusty red duplex soil. 

Ridges and hills on shale, siltstone, and tillite 
have shallow Um5.11 = Reddish powdery 
calcareous loam; the fans are moderate depth 
Dr2.23 = Hard pedal red duplex soil, and the 
floodplains deep Dr1 .33 = Alkaline crusty red 
duplex soil and Ug5.24 = Grey self-mulching 
cracking clay. 

The south-west watershed of the catchment is 
at the proximal end of the Olary Spur and 
therefore there is a greater proportion of Burra 
Group rocks. 

The quartzite ridges are now north-east 
trending and have, like their lower elevation 
counterparts on outcropping siltstone, shallow 
Um5.11 = Reddish powdery calcareous loam, and 
their foots lopes and pediments are deep Dr1 .13 
= Neutral crusty red duplex soil. 

The plains in the uplands on outcropping 
siltstone are shallow Gc1.12 = Dark brownish 
calcareous earth, with occasional pans of deep 
Ug5.17 = Black self-mulching cracking clay on 
buried soils and floodplains of deep Or1 .13 = 
Neutral crusty red duplex soil. 

The adjacent hills at lower elevation on 

outcropping metasediments and granite and the 
occasional low quartzite ridges are shallow Um5.11 
= Reddish powdery calcareous loam, with pedi- 

ments and foots lopes of deep Dr1 .13 = Neutral 
crusty red duplex soil; extensive plains on 
outcropping metasediments are shallow Gc1 .12 = 
Dark brownish calcareous earth and occasional 
pans of Ug5.17 = Black self-mulching cracking clay 
on buried soils; the floodplains are Dr4.22 = Neutral 
friable red duplex soils. 

The soils of the extensive lowland calcrete plain 
leading to the lake are shallow Gc1.12 = Oark 
brownish calcareous earth and Dr1.13 = Neutral 
crusty red duplex soil which occasionally may also 
occur as a much deeper profile in pans. On the plain 
there are occasional dunes of deep Uc5.11 = 
Brownish loose siliceous sand with minor areas of 
Gc1 .22 = Brownish calcareous earth, and floodouts 
of deep Dr4.22 = Neutral friable red duplex soils. 

 
13. Soils of Marchant Hill - Pekina Hill - Maurice Hill 
Browns Hill high country and north-east to Nackara 
Hill and Waroonee Hill into the Wallo way Basin 

The drainage lines arise in principally Wilpena 
Group and pass through or, like Hillpara Creek, are 
swallowed in Umberatana Group and Burra Group, 
and are depicted in Fig. 2.5 as culminating in the 
Preiss (1986) undifferentiated Mesozoic and 
Cainozoic sediments. 

The ridges of outcropping quartzite and sandstone 
and siltstone around the western and across the 
southern portion of the catchment differ from their 
counterparts in the main ranges to their north by 
having shallow Um5.11 = Reddish powdery 
calcareous loam soils. On outcropping shales there 
are hills of shallow Um6.23 = Brown shallow friable 
loams with rough-ped fabric. The pediments 
footslopes fans and plains are deep or 
moderatedepth Dr2.23 = Hard pedal red duplex soil, 
with alluvial plains of Ug5.34 = Brown self-mulching 
cracking clay. 

Below the uplands are extensive colluvial plains of 
shallow Gc1 .12 = Dark brownish calcareous earth 
out of which rise siltstone hills and occasional low 
outcropping quartzite ridges, both having shallow 
Um5.11 = Reddish powdery calcareous loam; their 
floodplains are Dr1 .13 = Neutral crusty red duplex 
soil and Ug5.17 = Black self-mulching cracking clay 
on buried soils. 

Fans of moderate depth Dr2.23 = Hard pedal red 
duplex soil continue down into the floodout area 
where there are also gilgai areas of Ug5.34 = Brown 
self-mulching cracking clay. 

 
SOILS OF DEPOSITIONAL LANDSCAPES 

On Preiss' 1986 map the areas of Mesozoic and 
Cainozoic sediments are shown as a single mapping 
unit clearly distinguishable from the detailed 
mapping of the Precambrian and Palaeozoic units. 
Soils of Mesozoic and Cainozoic areas within the 

Ranges 
The four principal landscapes shown on the 
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Preiss 1986 map and in Fig. 7.1 as being within 
the Flinders Ranges are the Willochra Basin, the 
Walloway Basin, an area northward from Cradock, 
and an area in the vicinity of the Matt Whim mine; 
a borderline case, of which only part is depicted, is 
around 'Koonamore'. 

The four have in common a dominant proportion 
of Dr2.23 = Hard pedal red duplex soil developed 
on fans of sandy alluvium, dotted with rocky 
outcrops on the Matt Whim fans, and on plains 
footslopes and floodouts. The four differ however 
in the other associated soils in the landscape; in 
the Willochra Basin there are deep Ug5.34 = 
Brown self-mulching cracking clays also on the 
plain, which is not the case on the Cradock plain; 
the floodplain soils in the Willochra Basin are deep 
Ug5.24 = Grey self-mulching cracking clay, which 
in the Matt Whim plain is accompanied by deep 
Dr1.33 = Alkaline crusty red duplex soil, but on the 
Cradock plain the floodplain soils are deep Um1.23 
= Reddish loose siliceous loam. Floodouts in the 
Walloway Basin are medium depth Dr2.23 = Hard 
pedal red duplex soil and deep Ug5.34 = Brown 
self-mulching cracking clay. 

The Koonamore basin shares none of these 
soils; on the plains are shallow Gc1 .12 = Dark 
brownish calcareous earth on outcropping 
metasediments; on the pediments and footslopes 
are deep Dr1.13 = Neutral crusty red duplex soil, 
on the floodplains deep Dr4.22 = Neutral friable red 
duplex soils 

 
Soils of Mesozoic and Cainozoic landscapes 
peripheral to the Ranges 

The Mesozoic and Cainozoic landscapes 
peripheral to the Ranges have but one soil in 
common, Dr1.13 = Neutral crusty red duplex soil; it 
is not however a feature of the peripheral 
landscapes north of the Olary Spur, nor of the 
equivalent landscapes within the ranges except of 
the Matt Whim area in the crutch between the Mt 
Lofty - Flinders Ranges and the Olary Spur. There 
is a considerable range of materials underlying this 
soil in its different localities - porcellanite, gypcrete, 
siltstone, sand, clay, gravel, alluvium, 
metasediments, etc. Similarly, it occurs on a range 
of landforms - footslopes, fans, plains, and 
floodplains. 

As a general rule the suite of other soils on these 
landscapes on the west of the ranges differs from 
that on the east and both differ from the suite north 
of the ranges and from the suite north of the Olary 
Spur. One soil, Gc1.12 = Dark brownish calcareous 
earth, does occur in three of the localities, but in 
only one of their landscapes in each case; it is not 
recorded north of the ranges. Other soils are 
present but of limited local distribution. 

Peripheral to the north slopes of the Willouran 
Range there are, as well as a stony phase of the 
ubiquitous Dr1.33 = Alkaline crusty red duplex soil 
on the plains, gilgaied deep Ug5.38 = Red 
selfmulching cracking clay on the floodplains, and 
deep Uc1.23 = Red loose siliceous sand dunes. 

Similar soils, but without the overlay of sand dunes, 
occur on the plains and floodplains north of the Mt 
Babbage Inlier, with the addition of deep Um5.11 = 
Reddish powdery calcareous loam on the 
floodplains. 

On the depositional landscapes between Lake 
Frome and the eastern edge of the ranges there are 
sand dunes of, as to the northwest, deep Uc1.23 = 
Red loose siliceous sand. As elsewhere, the fans 
carry a stony phase of medium depth Dr1.33 = 
Alkaline crusty red duplex soil, and a deeper 
nonstony phase occurs on the floodplains, but the 
fans also carry medium depth Gc1 .12 = Dark 
brownish calcareous earth, and the floodplains a 
deep Um1.23 = Reddish loose siliceous loam. Closer 
to Lake Frome the deltaic landscape carries deep 
Ug5.24 = Grey self-mulching cracking clay. 

On the southward continuation of these 
landscapes the floodplain soils remain the same 
Dr1.33 = Alkaline crusty red duplex soil and Um1.23 
= Reddish loose siliceous loam, but on the fans the 
soil is now a stony shallow phase of the Dr2.23 = 
Hard pedal red duplex soil that is found in the 
Willochra and Walloway and other basins within the 
Ranges. 

Apart from Dr1.33 = Alkaline crusty red duplex soil 
and Gc1 .12 = Dark brownish calcareous earth, the 
soils immediately east of the ranges are not found 
on the western side. 

Despite the merging of landscape elements east of 
the Southern Flinders Ranges and north from the 
Olary Spur, there is a clear demarcation between 
the suites of soils occurring on each. 

Between the Olary Spur and Lake Frome the sand 
dunes and sheets are, unlike their counterparts at 
the north, Deep Uc5.11 = Brownish loose siliceous 
sand, often resting on shallow Gc1.22 = Brownish 
calcareous earth. 

The soil most commonly found on many of the 
landforms, but not in the other localities closer to the 
Flinders Ranges, is Dr1 .13 = Neutral crusty red 
duplex soil; it is found on pediments, fans, plains, 
floodplains, claypans, and it may be underlain by 
calcrete, metasediments, sand, clay, or alluvium. 

Other soils occur within the area; a stony phase of 
Um5.11 = Reddish powdery calcareous loam occurs 
on pediments and fans; calcrete, and alluvial, plains 
carry a stony phase of Gc1 .12 = Dark brownish 
calcareous earth, clay plains have deep Ug5.37 = 
Red self-mulching cracking clay; Um5.12 = Deep 
powdery calcareous loam occurs on floodplains, 
deep Dr4.22 = Neutral friable red duplex soils on 
floodout areas; on gravelly c1aypans there are 
Ug5.34 = Brown self-mulching cracking clay. 

Across the relatively narrower plain between the 
generally steeper western margin of the Flinders 
Ranges and Lake Torrens the array of soils is 
smaller than along the eastern margin of the ranges. 

As elsewhere, there are Dr1.33 = Alkaline crusty 
red duplex soil on fans, plains, floodplains, and 
beneath and between sand dunes. 

Only on the fans adjacent the central portion of the 
lake do fans also carry deep Gc1.12 = Dark 
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brownish calcareous earth. Plains throughout 
the length of the area have deep Gc1 .22 = 
Brownish calcareous earth. All the dunes, as in 
the east, are Uc5.11 = Brownish loose siliceous 
sand. 
 

SOILS AND THE LANDSCAPES EACH 
COMMONLY OCCUPIES 

Laut et al. (1977a) provide, in the descriptions 
of their environmental associations, detail of soil 
and of "landform types". It is evident from the 
following study of soil occurrences that some of 
them are associated with only a few landforms 
within the study area, others with many. 
Loam soils with uniform medium-textured 

profiles. Um profiles 
Um6.23 = Brown shallow friable loams with 

roughped fabric are found in the hills in the south 
but are not common. 

Um5.41 = Reddish dense loams occur on the 
higher ridges throughout the area; they are found 
particularly on ridges that are predominantly bare 
outcropping quartzite, but are also known on 
feldspathic sandstones, limestones, and shales. 

Um5.21 = Reddish non-calcareous loams are 
uncommon, but can be found on some valley 
floors over shale between rounded limestone and 
siltstone ridges in the north-west of the Central 
Flinders Zone. 

Um5.12 = Deep powdery calcareous loam soils 
are uncommon, but found on floodplains 
between dissected pediments and fans from hills 
on metasediments in the far south-east of the 
area. 

Um5.11 = Reddish powdery calcareous loam 
are very common throughout the area, and are 
the only non-skeletal soils apart from Um5.41 
likely to be found on the ridges, usually the lower 
more rounded or isolated ones. Occasionally in 
the south-east they are found on quartzite ridges 
but more particularly and universally they are on 
those of softer rocks such as shales, 
sandstones, dolomites, limestones, siltstones, or 
tillites, and occasionally granites. They are the 
soils most frequently found in the hills whether 
the geology be shales, siltstones, dolomites, 
limestones, metasediments, granites, or on 
porcellanite. They are found, but very 
uncommonly, on pediments and floodplains. 

Um1.43 = Reddish firm shallow siliceous loams 
are not common, but have been found on granite 
and tillite hills and fans in the north-east and 
southwest. 

Um1.23 = Reddish loose siliceous loams occur 
particularly on two landforms in the mid-to-Iower 
uplands. Throughout the area, but mainly in the 
South Flinders Zone, they are on alluvial 
floodplains, sometimes with minor areas of 
Dr1.33 = Alkaline crusty red duplex soil. In the 
Central and North Flinders Zones on the eastern 
side of the ranges they also occur in valley floors 
between quartzite, shale, limestone, or siltstone 
ridges, or they may be on alluvium. 

Um1.11 = Grey calcareous loams are associated 
with gypsum dunes along the eastern margin of 
Lake Torrens. 

 
Cracking clay soils with uniform fine-textured 
profiles that crack open periodically upon drying. 
Ug profiles 

Ug5.38 = Red deep self-mulching cracking clay 
soils occur on floodplains in the gypcrete silcrete 
porcellanite environment at the north extremity of 
the area on the lowlands along the River Frome 
catchment and to its east where they are also found 
in the higher plain landscape. They are most 
frequently in a gilgai complex with Dr1.33 = Alkaline 
crusty red duplex soil, but may occur as a more 
extensive single entity. 

Ug5.37 = Red self-mulching cracking clay [Chromic 
vertisol] is not common; it is found on the extensive 
sand plain beyond the metasediments and granites 
of the Olary Spur towards Lake Frome. 

Ug5.24 = Grey self-mulching cracking clay is of 
only occasional occurrence; it has been found with 
Dr1.33 = Alkaline crusty red duplex soil in valley floors 
on shale between quartzite and shale ridges in the 
Central Flinders Zone and on floodplains within 
"undifferentiated Mesozoic and Cainozoic" (Preiss 
1986, 1987) basins (Fig. 2.5) in the South Flinders 
Zone, and it occurs in claypans and the delta area 
adjacent to the western shore of Lake Frome. 

Ug5.34 = Brown self-mulching cracking clay occurs 
in the South Flinders Zone most frequently as a 
minor component, only rarely in gilgai complex, with 
predominantly Dr2.23 = Hard pedal red duplex soil in 
alluvial lower parts or c1aypans on extensive 
undulating intramontane plains. 

Ug5.17 = Black self-mulching cracking clay on 
buried soils is not common; it occurs in the far south 
of the area as c1aypans within plains of Gc1.12 = 
Dark brownish calcareous earth, and sometimes in 
association with floodplain Dr1 .13 = Neutral crusty 
red duplex soil. 

 
Sands, soils with uniform coarse-textured 
profiles. Uc profiles 

Uc5.11 = Brownish loose siliceous sands are sand-
dune soils that occur extensively on the plains 
between the ranges and Lake Torrens to the west, 
and much less extensively to the south of Lake 
Frome where they occur in common with Gc1.22 = 
Brownish calcareous earth. Other dune soils 
predominate however in the dunefields to the north 
in the River Frome catchment and in the north-east 
towards Lake Frome and the Strzelecki Desert. 

Uc1.23 = Red loose siliceous sand is the other 
predominant dune soil and is found particularly in 
the River Frome catchment and the plains in the 
north-east of the area adjacent to the western 
shores of Lake Callabonna and Lake Frome; it is the 
dominant dune soil of the Strzelecki Desert to the 
east of the study area. 

Uc1.21 = Whitish siliceous sand is rare in the area 
and found as gypsum dunes adjacent to Lake 
Frome. 
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Calcareous Earths, soils with gradational texture 
profiles that are calcareous throughout. Gc 
profiles 

Gc1.22 = Brownish calcareous earth is not 
widespread; it occurs principally in the calcrete 
plains area south of Lake Frome as and in 
association with dunes and sandsheets of 
Uc5.11 = Brownish loose siliceous sand; it also 
occurs within the dunes on the plains adjacent to 
Lake Torrens. 

Gc1 .12 = Dark brownish calcareous earth is a 
soil of alluvial and colluvial plains, and of others 
on siltstone or metasediments or calcrete, in 
uplands and lowlands along the length of the 
eastern side of the ranges from Nackara to north 
of, and beside, Lake Frome. It is only very rarely 
found on the western side of the ranges, but 
occasionally on the alluvial fans between the 
uplands and the dunefields adjacent to Lake 
Torrens. 

 
Red Duplex soils with distinct texture contrast 

between the A and the dominantly red B 
horizons. Dr profiles 

Dr4.22 = Neutral friable red duplex soils are of 
only limited extent in the area, being in the 
southeast quadrant between the Olary Spur and 
Lake Frome on floodplains within the mid-
elevation rounded hills and footslopes on 
metasediments and granites, and in the alluvial 
and calcrete plains of the low lands leading to the 
Lake. 

Dr2.23 = Hard pedal red duplex soil is scarcely 
to be found in the North Flinders Zone except on 
some rolling plains on shale between shale 
ridges of the uplands. On the other hand, in the 
Central and particularly the South Flinders Zones 
it is a little more common on the intramontane 
plains, not only on shale but on metasediments 
or colluvium. 

Although it does occasionally occur on 
footslopes and pediments and fans in the Central 
Flinders Zone, it is very much a soil of the South 
Flinders Zone and occurs there in most of the 
depositional landscape elements. It is found in 
the footslopes and pediments and valley floors of 
the quartzite, siltstone, and shale ridges, and on 

the fans adjacent to the four "undifferentiated 
Mesozoic and Cainozoic" (Preiss 1986, 1987) 
basins (Willochra, Walloway etc.) of, Fig. 2.5, and 
on the outwash plains below them. 

Dr1.33 = Alkaline crusty red duplex soils are 
found fairly generally on floodplains as, usually, a 
minor component in the landscape of the uplands 
and midlands throughout the area, except that they 
are rarely in the southern half of the South Flinders 
Zone; they are found also in the lowlands of the 
River Frome catchment and extending around to 
the western shores of Lake Frome, sometimes 
with Ug5.38 = Red deep self-mulching cracking 
clay. 

They are occasionally found on shales in valley 
floors between quartzite or shale ridges in the 
Central and Southern Flinders Zones; in some 
cases Ug5.24 = Grey self-mulching cracking clay 
may be equally abundant. In the Central Flinders 
Zone they are very occasionally found on 
footslopes and fans below quartzite or siltstone 
ridges. On the other hand, in the Northern Flinders 
Zone they are found fairly frequently on low 
elevation plains below porcellanite quartzite tillite 
granite siltstone or shale uplands and on gypcrete 
tablelands and high elevation quartzite plateaux. 

Dr1 .13 = Neutral crusty red duplex soils occur in 
moderate abundance in the south-east of the study 
area, essentially in the midlands and lowlands 
between the Olary Spur and Lake Frome. In 
particular, within the area of quartzite siltstone or 
shale ridges in the south they are found in the 
relatively narrow floodplains, but occupy a more 
prominent position on footslopes pediments and 
fans among hills on metasedments further 
downslope, and in claypans within the plains 
below. 

ACKNOWLEDGEMENTS 
I wish to acknowledge the ready and willing 

cooperation and help I have received in the 
provision of accommodation, facilities, unpublished 
data from and discussion with colleagues, in 
particular from N. B. Billing, D. J. Maschmedt, R. 
Playfair, C. R. Twidale, M. J. Wright and from the 
Council of the Royal Society of South Australia 
which provided a research grant to support this 
work. 



 86 

8: Vegetation 
by P. A. PELL & S. BICKFORD 

 
INTRODUCTION 

The appeal of the Flinders Ranges has not 
only lured many walkers and geologists but also 
many people with a keen eye on the flora. Brown 
and Bauer were among the first Europeans to set 
eyes on the Flinders Ranges in 1802. Since then 
many botanists, amateur and professional alike, 
have visited the peaks and plains of the region to 
document the diverse plant communities.  

What is on view today however, is not as it has 
always been. The present day vegetation is a 
product of the Gondwanic elements of the 
Australian flora which thrived before the 
continent was set adrift from Antarctica in the 
Late Cretaceous/Early Tertiary. It is also a 
product of a distinctly Australian component - 
that which evolved in response to the aridification 
of the continent during the Oligocene. This mix 
has been churned by the waxing and waning of 
the climates over the last two million or so years. 
The Flinders Ranges, being on the 
summer/winter rainfall boundary, has been 
influenced not only by dramatic shifts in average 
effective rainfall, but also by the season in which 
most of the rain falls. So, while the changeable 
nature of the vegetation at one level is clearly 
evident after soaking rains, it is true that the 
vegetation of the Flinders Ranges is also 
responding to longer term variations in conditions 
at a different level from that imposed by regular 
cycles of drought and plenty.  

These long term changes in the vegetation 
have now been challenged by modern people. 
Vegetation clearance and the introduction of the 
modern megafauna have opened up what was 
already a sparse cover. Together with a highly 
variable climate, they have provided ideal 
conditions for a vast array of opportunistic, 
botanic immigrants. The challenge for the land 
holders of this jewel in the nation's estate is to 
manage the landscape so that advantage is 
returned to the indigenous elements.  
Rainforests  
A summary of the history of the arid vegetation 
of southern Australia since the beginning of the 
Tertiary period is shown in Table 8.1 (Truswell & 
Harris 1982). It is clear that the area which now 
supports arid-adapted open communities once 
was dominated by widespread rainforests, both 
tropical and temperate. This conclusion is 
supported by macrofossils and pollen from sites 
examined near the Flinders Ranges. As fossil 
evidence is sparse, reconstructions are 
necessarily regional ones, and one can only 
ponder how the topography of the Ranges might 
have influenced these old vegetation types at a 
local scale.  

At the beginning of the Tertiary, in the 

Palaeocene, the Australian continent was probably 
still in contact with that of Antarctica. The pole-
equator temperature gradient was subdued 
relative to today and as a result the global 
atmospheric circulation was weak. All the evidence 
suggests that there was high rainfall in what are 
now arid parts of Australia. The initial 
interpretations of the palaeobotanical record from 
northern South Australia and central Australia 
shows that tree ferns and rainforest gymnosperms 
akin to the modern Gondwanic southern pine 
genera Oacrydium, Microcachrys and Podocarpus 
predominated. Of the angiosperm flora, the 
Proteaceae (Grevillea etc.) had already diversified 
and the Sapindaceae (hop-bushes) and 
Winteraceae (peppers) were present. Sluiter 
(1991) however, identified abundant Cunoniaceae 
from sites just north of Marree akin to modern sub-
canopy and riparian components of today's east 
coast rainforests. Pollen of this taxon, he 
presumes, was simply overlooked in previous 
studies due to its small size. Nothofagus (Southern 
Beech) was, by all accounts, somewhat restricted 
in extent at this stage (Truswell & Harris 1982; 
Benbow et al. 1995).  

In the transition to the Eocene Australia and 
Antarctica began to part but were still attached 
through the South Tasman Rise (Truswell & Harris 
1982). The extreme humidity of the early Tertiary 
probably subsided through this period as the 
southern part of Australia came increasingly under 
the seasonal influence of the strengthening 
westerlies. Sluiter (1992) however, notes a decline 
in the conifers Cupressaceae and Araucariaceae, 
which he infers to be indicative of a slight decline 
in rainfall (at least in the Early Eocene). Rainforest 
taxa, including the Cunoniaceae, still 
predominated and there is evidence for the co-
habitation of taxa specific today to both Temperate 
and Tropical biomes producing a variable 
rainforest mosaic (Benbow et al. 1995). The 
Middle Eocene appears to represent the period of 
greatest extent of Nothofagus. Relatives of 
Casuarina and Eucalyptus - major components of 
the modern Flinders Ranges tree flora, expanded 
from this period and took over from the conifer-
Cunoniaceae-dominated flora of  
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Table 8.1. A REVIEW OF THE CHANGES IN THE TERTIARY FLORA OF SOUTHERN CENTRAL AUSTRALIA 
(TRUSWELL & HARRIS 1982; SLUITER 1991, KERSHAW 1992; BF DENOTES BEFORE PRESENT). 
10

6
Yr B.P Epoch SA Pollen Zones Phytogeographic & Climatic Events 

2 - present Quaternary unnamed Onset of glacial-interglacial cycles 
5·2 Pliocene unnamed Major increase in aridity 

Shift to winter rainfall regime 
24-5 Miocene Cyatheacidites annulata Decrease in Nothofagus pollen 

Expansion of aridity 
Brief warm phase 
Early radiation of eucalypts 
1st occurrence of Acacia 

37-24 Oligocene Verrucatospirites 
Sparganiaceaepollenites barungensis 

Expansion of grasses 
Sharp decrease in Southern Ocean 
temperatures 

53-37 Eocene Triorites magnificus 
Proteacidites pachypolus Proteacidites 
confragosus Cupaneidites orthoteichus 

High Cunoniaceae 
Grasslands in C. Aust 
Local patches of aridity 
Rapid increase in Nothofagus pollen 

65-53 Palaeocene Cupaneidites orthoteichus Gambierina 
longus, Tricolpites longus 

Humid 
High Podocarpaceae, Araucariaceae 

 
earlier in the period. Santalum (quandongs), like 
several of the present day arid components of the 
Flinders Ranges flora, was a rainforest element then 
(Truswell & Harris 1982). 

It is difficult to perceive, travelling through the plains 
which surround the Flinders Ranges today, that the 
vegetation in the northern parts of South Australia at 
this time was like modern swamp forests. It is equally 
curious to note from the present fossil evidence that 
our present day swamp sedges and rushes appeared 
first in these presently arid zones. The arid heart of the 
continent was then its everglades. Perhaps it is in this 
sort of habitat that the modern Casuarinas evolved 
(Sluiter 1991) as they became common together with 
the Restionaceae (rushes), Cyperaceae (sedges) and 
Typhaceae (bullrush) at this time. 

While the slight drying through the Eocene provided 
conditions suitable for the emergence of modern 
xerophytes (the dryland flora), their probable expansion 
with the dramatic drop in global temperatures at the 
beginning of the Oligocene 37 million years ago was 
largely undocumented in arid South Australia until 
1985. Truswell & Harris (1982) speculated that this was 
possibly due to the aridity itself, drying out the sites 
where pollen and macrofossils would otherwise have 
preserved. Since then the Oakvale-1 borehole north of 
Renmark (Truswell et al. 1985) has provided evidence 
for the persistence of evergreen rainforest dominated 
by Myrtaceae and Nothofagus through until the Late 
Oligocene when a drier, Araucaria dominated rainforest 
ensued. 

As the Antarctic ice cap developed through the 
Miocene the global atmospheric circulation 
strengthened and the southern part of Australia 
increasingly came under the influence of the westerlies. 
These may well have brought rain to the Flinders 
Ranges but Truswell & Harris (1982) note that the 
coast-inland rainfall gradient would have steepened 
suggesting that the centre became increasing arid 
through this period. The pollen records from near lakes 
Eyre and Frome provide a mixed signal of Nothofagus 
and conifers yet high values of grasses, suggesting 

perhaps the contraction of the rainforest components to 
topographically moist parts of the landscape. Peak 
values of the dry rainforest conifer Araucariacites 
australis north of Renmark at this time support the case 
for the further steepening of the rainfall gradient 
(Truswell et al. 1985). 

Fossil fruits of the family Myrtaceae, akin to modern 
day Eucalyptus, have been found near Woomera and 
these perhaps best belong to this period (Lange 1978). 
Other types include Leptospermum, Melaleuca and 
Angophora suggestive of axe rom orphic flora. Of the 
other groups, leaves like those of modern Banksia and 
the fruits of Santalum and Grevillea have been 
documented (Truswell & Harris 1982). More recently 
Alley & Zang (in prep.) have documented dense leaf 
floras from the Miocene Stuart Creek palaeochannel 
south of Lake Eyre revealing high proportions of 
sclerophyll vegetation in association with more humid 
elements. 

Truswell & Harris (1982) cautiously suggest that the 
Pliocene saw a continuation of the aridification of inland 
Australia despite the persistence of some rainforest 
elements such as the southern pine types Oacrydium, 
Podocarpus and Phyllocladus. They suggest that open 
vegetation prevailed. Representatives of the Myrtaceae 
were abundant but importantly, chenopods, composites 
and grasses were well represented. 

The records for the most arid periods of the Tertiary, 
and the greatest part of the Quaternary, are sparse. This 
precludes any clear interpretation as to the evolution of 
the arid flora which dominates the Flinders Ranges 
today. Sadly also, the record of fire through this 
formative period of our arid flora is missing leaving one 
to, at present, merely speculate at the co-evolution of our 
sclerophyll flora and fire. 

 
The Recent Past 

The best evidence for Pleistocene climates in the 
vicinity of the Flinders Ranges comes from the filling 
histories of Lake Eyre (Nanson et al. 1996). There is 
evidence for lake levels up to 27 m higher than 
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the present lake floor at around 110 thousand 
years before present (Ka B.P.) as well as high 
lake levels between 55 and 40 Ka B.P. These 
were, no doubt, a consequence of heightened 
fluvial activity which produced a megalake joining 
lakes Frome and Eyre. Nanson et al. (1996) also 
provide evidence for a high lake phase between 
26 and 22 Ka B.P. arising from increased 
monsoon rains and reduced evaporation as a 
result of temperatures up to 8°C cooler than 
today. 

One could speculate that the vegetation of the 
Flinders Ranges-Lake Eyre region was more 
mesic at around 110 Ka B.P. than today as this 
was the last phase of greatest forest 
development in eastern and southern Australia 
(Kershaw 1992) before the present. After this 
time we have to rely on the fluvial record of 
Nanson et al. (1996) which may be evidence for 
the waxing and waning of the summer and winter 
rainfall vegetation types through the Late 
Pleistocene. Singh (1981) used modern pollen 
rain to demonstrate that high values of grass 
pollen were associated with generous summer 
rains. He suggested that an increase in shrub 
and herb pollen during periods of stable or 
reduced grass pollen suggest increases in the 
prevalence of winter rains. Were these phases to 
reflect a southward expansion of monsoonal 
activity, then wetter conditions in the vicinity of 
the Flinders Ranges may have ensued. At 
present one can only speculate as to the 
responses of the woodland flora through the 
dramatic shifts in climate during this period. 

Better evidence exists for the changes in the 
regional vegetation from the last glacial (or ice-
age) through the Holocene (10 Ka B.P. - present) 
in the form of a pollen record from Lake Frome 
(Singh 1981; Singh & Luly 1991). These authors 
interpreted changes in the vegetation in terms of 
changing fire regimes and shifts in seasonal 
moisture availability. The responses of the 
vegetation to major climatic shifts and fire are 

shown in Table 8.2. 
While Nanson et al. (1996) have no evidence for 

major flooding phases over the last 10 Ka it is 
clear from the record of Singh & Luly (1991) that 
the regional vegetation has been in its present 
configuration for only a few thousand years. It 
owes much of its present nature, not only to the 
prevailing aridity, but also to the prevalence of 
winter rains over summer. Disturbance from 
drought and fire has been a feature for many 
thousands of years. 

A record of the vegetation of the Flinders Ranges 
through the Holocene (McCarthy et al. in press) 
has been compiled from the fossil nests of the 
sticknest rat Leporillus spp. The urea excreted by 
these placentals has cemented the nests and 
allowed for the sequential accumulation and 
preservation of micro- and macro-plant remains. In 
part this record does not concur with that of Singh 
& Luly (1991). For example, McCarthy et al. (in 
press) record high numbers of chenopod 
(saltbush) pollen between 10.9 and 9.0 Ka B.P. 
whereas Singh & Luly (1991) suggest an 
expansion of Casuarina and grasses. Analyses of 
other sequences throughout the Flinders Ranges, 
such as the Holocene and Late Pleistocene 
swamp sediments from Wilpena Creek (Lesley 
Head pers. comm.) and glacial lake sediments 
from Brachina Gorge (Martin Williams pers. 
comm.), will shed further light on the recent 
evolution of the vegetation of the Flinders Ranges. 
Modern Relics of the Past 
Many components of the Flinders Ranges flora 

owe their origins to the times of the vast rainforests 
of Australia when the reduced equator-pole 
temperature gradient provided equitable conditions 
throughout Gondwana. While many taxa (e.g. 
Nothofagus) moved to the margins of the continent 
in response to the great drying since the 
Oligocene, and more latterly the Pleistocene, 
others hung on in humid microclimates or adapted 
by developing xeromorphic and scleromorphic 
characteristics. 

 
Table 8.2. A SUMMARY OF THE HOLOCENE HISTORY OF THE REGIONAL VEGETATION, FIRE AND CLIMATES 

DERIVED FROM POLLEN RECORDS FROM LAKE FROME (SINGH 1981; SINGH & LULY 1991).  
Age 

(Ka B.P.) 
Trees  Shrubs  Grasses & Herbs  Fire  Climate  

18 -17 
very sparse  mainly chenopod low 

shrublands  
many ephemeral herbs   dry, cool  

17 - 14.5 
Callitris woodlands  good cover, Acacia, 

chenopods, Myrtaceae, etc. 
few grasses   winter rainfall; cool  

14.5 - 13 decline in Callitris  fewer shrubs  daisies increase   drier  

13.5 - 9.5 
Casuarina taxa 
expansion  

summer rainfall  expansion of grasses   higher summer rainfall  

9.5 - 8 
eucalypt woodlands 
& shrublands  

good cover  many grasses & sedges; few 
ephemeral composites  

infrequent  moist?  

8-7 
reduced  reduced  increase in composites; fewer 

grasses, sedges  
more prevalent  drier  

7 - 4.2 
maximum tree  increased cover; Casuarina 

expansion  
more grasses, sedges; fewer 
composites  

irregular  greatest moisture 
availability  

4.2 - 2.2 
tree decline  shrub decline  main expansion of ephemerals 

at the expense of grasses  
more prevalent  less regular summer 

rains; much drier  
2.2 - 0 minor recovery  minor recovery  unchanged  still prevalent  increased winter rainfall  
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Others colonised the fringes of the rainforests 
concealing their arid affinities until the continent 
dried. The rainforest stands gradually 
disintegrated through this drying phase and, in 
parts, a drier rainforest type developed (Sluiter 
1992). Relict populations of this type live on in 
small stands in rainshadow zones in coastal 
eastern Australia but there are many 
complementary taxa residing within the Flinders 
Ranges which adapted rather than fled (Fig. 8.1). 

The most obvious of the groups with both 
aridand humid-adapted relatives are the conifers. 
These prevailed in the Cretaceous but were 
important through the Tertiary. Of these, Cypress-
pine (Callitris glaucophylla) appears to have long 
been adapted to drought stress by virtue of its 
reduced, stemclasping leaves. While its coastal 
cousins (e.g. Callitris macleayana) still have the 
reduced leaves even though they can exist in 
humid forests, it is likely that the genus always 
colonised the drier margins of the Tertiary 
rainforests and made its break when drier climates 
opened up the rainforest canopy (Bowman & 
Harris 1995). 

There are also many examples of arid - humid 
forest generic pairs amongst the angiosperms. A 
true rainforest member of the Casuarinaceae, 
Gymnostoma, was present through the Tertiary. 
While it has now sought refuge in the Atherton 
Tableland in Queensland, its close relatives 
Casuarina and AIlocasuarina may have (like 
Callitris) been a minor component of the centralian 
flora until the onset of aridity opened up the 
canopy (Hill 1994). Like the many rainforest taxa 
today, most relict angiosperms employ succulent 
fruits to entice frugivorous mammals and birds to 
disperse their seeds. Examples of these include 
species in the genera Pittosporum, Marsdenia, 
Beyeria and Alectryon whose arid taxa exhibit 
(other than reduced leaf size) considerable 
structural similarities with their modern rainforest 
partners (Fig. 8.1). In addition, the rare taxa Wild 
Orange (Capparis mitchelli) and Bell-fruit Tree 
(Codonocarpus pyrimidalis) have congeners which 
inhabit rainforest margins or dry rainforest, 
specifically Capparis arborea (and others) and 
Codonocarpus attenuatus (George 1982; Hewson 
1982; Fensham, 1995). Other key taxa within the 
Flinders Ranges which have extant relatives in the 
dry rainforests and woodlands include Hibbertia, 
Hibiscus, Sida, Eremophila, Myoporum, Melaleuca, 
Billardiera, Hakea, Flindersia, Phebalium, 
Santalum and Solanum (Sluiter 1992). 

The continued survival of these Tertiary drier 
rainforest elements throughout the Flinders 
Ranges is tangible evidence for the evolution of 
the flora of the continent. As such it elevates the 
conservation significance of the vegetation. In 
addition, it heightens the importance of many arid 
land parks and reserves, such as those in the 
Flinders Ranges, which have the responsibility of 
protecting these relics from the threats of broad 
scale grazing. 

THE EARLY BOTANISTS 
19th Century Botanical Exploration 

Akin with the 19th Century botanical pursuits in 
other regions of South Australia, taxonomic 
approaches governed the early botanical exploration 
of the Flinders Ranges. Even before the settlement 
of the state, and during its early days, the Flinders 
Ranges were visited by a number of noteworthy 
botanists, whose primary goal was the collection of 
new and interesting species. The Ranges were also 
traversed by numerous explorers, for whom physical 
exploration was their primary motive; however 
several also made worthwhile botanical collections. 

The first European to journey into the Flinders 
Ranges was a botanist. On March 9, 1802 Captain 
Matthew Flinders' HMAS Investigator anchored 
south of the present day Red Cliff Point in Spencer 
Gulf (Cooper 1953; Grandison 1990a). Botanist 
Robert Brown, artist Ferdinand Bauer, Brown's 
assistant Peter Goode and three others 
disembarked and travelled on foot to mountain 'X', 
later named by Flinders as Mt Brown. Grandison 
(1990a) used the diaries of Brown and Goode to 
retrace the specific route taken by the party. A 
number of plants were collected on the journey and 
they are described with Brown's other South 
Australian collections in Prodomus Florae 
Hollandiae et Insulae van Oieman (1810). Goode 
remarked on the nature of the country " .... In this 
excursion we found much less variety in the 
Vegetable Kingdom than was expected ... " (Quoted 
in Kraehenbuel 1986). 

Thirty-eight years were to pass before the next 
European visited the Flinders Ranges. Edward John 
Eyre, on his expedition into the interior of South 
Australia, traversed both the southern and the 
northern Flinders Ranges. It is believed that he 
made collections throughout the region, but 
unfortunately most specimens were lost. Those that 
remain are from Mt Serle and Mt Hopeless and 
reside in the Melbourne Herbarium. 

In the spring of 1851 Ferdinand von Mueller made 
a remarkable six week lone-journey from Tanunda to 
Wilpena Pound visiting Crystal Brook, Rocky River, 
Mt Remarkable, Mt Brown, Mt Eyre and the southern 
tip of Lake Torrens (Grandison 1990b). Von Mueller 
was the first botanist since Brown to make a 
scientific botanical collection in the Flinders Ranges 
and this collection remains one of the most 
significant from the region to this day. It comprises 
more than 270 plants and was described by von 
Mueller (1852). 

Most of the major South Australian inland 
exploratory expeditions, such as those of Gosse, 
Stuart and Hart, ventured further north-east and 
west than the Flinders Ranges and did not collect 
plants from the region. However the 1856 and 1858 
parties of Benjamin Babbage and Peter Warburton, 
on their expeditions to areas near Lake Torrens, 
collected plants from the northern Ranges, around 
Mt Serle. The plants were recorded by von Mueller 
in 1859. 
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John Ednie Brown, Conservator of Forests in 
South Australia (1879-1890), Samuel Dixon, 
foundation member of the Field Naturalists 
Section of the Royal Society, Professor Ralph 
Tate and Walter Gill all contributed to the 
botanical knowledge of the southern Flinders 
Ranges in the late 1800s (Kraehenbuehl 1971 a). 
20th Century exploration 
Much of the botanical activity in the Flinders 

Ranges in the early 20th Century was 
characterised by further taxonomic collection. 
Kraeuhenbuehl (1971a, b) should be referred to 
for a comprehensive list of the collectors, and for 
records as to where the major and published 
work is presented. Max Koch was an avid 
collector in the Port Pirie region in 1901 and sets 
of his collection were sent to numerous Botanical 
Institutions in Europe. Koch was one of the few 
early botanists to venture to the northern reaches 
of the Flinders collecting widely on Mt Lyndhurst 
run (1897-1898 and 1900). Charles Johncock 
collected from the Willochra Valley in 1902 
(Johncock 1902a, b). John McConnell Black 
collected throughout the southern Ranges, his 
specimens residing in the State Herbarium, 
Adelaide. Professor Sir John Cleland also 
travelled widely throughout the Flinders Ranges 
and, according to Kraeuhenbuehl (1971 a), his 
collection is the most representative held. 
Cleland and his coworkers published their work 
from the vicinity of Mt Remarkable (Cleland & 
Johnston 1939) and areas of the northern 
Flinders (Cleland & Ising 1940). 

The American botanist William Austin Cannon 
was one of the first botanists to consider some of 
the vegetation of the Flinders Ranges in a 
geographical and ecological sense. He wrote on 
the mal lee plant associations near Quorn and 
the northern Flinders vegetation of the Copley 
region (Cannon 1921). 

Boomsma (1946) continued with the 
geographical approach to vegetation analysis in 
the southern Flinders Ranges and described the 
species composition and distribution of 
vegetation communities of County Frome, 
together with their associated physical 
environments. He noted that soil water content 
was the most important environmental factor 
affecting vegetation patterns in the region. The 
vegetation was classified into seven associations 
(Table 8.3) each containing several types of 
varying floristic content or habit. The associations 
were named according to the floristics of the 
dominant species, its structural formation, the 
topography, soil type and rainfall characteristics. 

Boomsma commented that very few 
associations remain in their pre-European state. 
He also suggested that the savannah woodland 
communities have been altered most, having 
been heavily harvested for timber. From 
examination of old stumps he argued that the 
Eucalyptus microcarpa association typically 

contained 10-20 dominants per acre whereas now 
there are up to 400 trees per acre, with a much more 
scrubby understory. This trend to more dense 
regeneration is also true of E. odorata, E. leucoxylon 
and E. camaldulensis associations. 

 
THE PRESENT 

There have been numerous recent attempts to 
classify and map the vegetation of various units of 
the Flinders Ranges (Greenwood et al. 1989; 
Sparrow 1991; Carruthers 1995). Most often they 
have been based on Specht's (1972) structural 
classification. This approach, based on cover and 
the height of the strata, has only limited value for 
those interested in the species types. The arbitrary 
boundaries between classes can change despite no 
apparent shift in the predominant species. 
Conversely, species boundaries may not be 
reflected by any change to the vegetation structure. 
The present approach to vegetation mapping in 
South Australia, at least that adopted by the 
Geographic and Analysis Research (GAR) Unit, 
represents an integration of the structural and the 
floristic based classification approaches. 

The unit has on hand a large data base of 
vegetation quadrat data which is classified using the 
program PATN (Belbin 1987). Major vegetation 
categories which incorporate structural data are 
identified and 1 :40000 aerial photography is used to 
delimit their boundaries. Communities can 
intergrade as many community components respond 
along a continuum of environmental factors. This 
creates diffuse boundaries, perhaps leading to 
instances of misclassification. Also, in many 
instances small patches of one community may be 
surrounded by large stands of a contrasting 
community. Due to the constraints of scale these 
small patches may not be mapped. Thus what from 
a map appears to be a somewhat uniform patch 
may in reality be heterogeneous. 

Despite these limitations, detailed maps which 
combine the advantages of both the structural and 
floristic classification approaches, can be produced. 
Figures 8.2 and 8.3 gives examples of the Unit's 
mapping for two of the better visited parks within the 
greater Flinders Ranges. The identified communities 
are described in more detail in Table 8.3 and below. 

 
The Northern and Central Flinders Ranges. 

The vegetation of the northern and central Flinders 
Ranges (including the Gammon Ranges) was 
classified and mapped by Greenwood et al. (1989). 
They identified 20 vegetation communities which 
they designated as 'natural groups' using PATN 
analysis and determined the major indicator species 
for each. They form the basis for the communities 
described for the Flinders Ranges National Park 
below and shown on Fig. 8.2. (The use of ± denotes 
where a taxon may be present or, at times, absent). 

The vegetation communities of the Flinders 
Ranges National Park relate closely to topography 
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Table 83. ASSOCIATIONS RECOGNISED BY BOOMSMA (1946) IN COUNTY FROME IN THE SOUTHERN 
FLINDERS RANGES (MAR = MEAN ANNUAL RAINFALL IN MM). MODERN SPECIES NAMES HAVE BEEN 
SUBSTITUTED; EUCALYPTUS POROSA (SYN. E. CALCITRULlXj, E. ODORATA (SYN. E. ODORATA VAR. 
ERYTHRANDRA) AND E. GONIOCALYX (SYN. E. ELAEOPHORA).  

Community  Formation  Distribution  Habitat  General comments  

Eucalyptus 
porosa  

Semi-arid 
mallee & 
savannah 
woodland  

Lowlands  Alluvials- mar 350. Solonised 
brown soils & terra rossas - 
mar 375.  

Generally occurs under less rainfall 
than E. odorata complex  

E. odorata  Savannah 
woodland to 
mal lee  

Hillocks and plains  Red brown soils- mar 425; 
solodonized brown soils- mar 
350.  

Very little area of unaltered 
community remains. Occurs with E. 
microcarpa & E. porosa  

E. microcarpa  Savannah 
woodland  

Foothills. Nthn limit 
Mt Brown; sthn limit 
Wirrabarra  

Foothills- podsols; mar 450 & 
red-brown earths- mar 425; 
Valleys-alluvials; mar 425.  

No virgin areas in existence. Forest 
types with E. leucoxylon, E. 
ciadocalyx, E. camaldulensis, E. 
goniocalyx & E. odorata  

E. leucoxylon  Savannah 
woodland & 
dry sclerophyll 
forest  

Foothills  Red-brown earths optimal - 
mar 425 or on alluvial soils 
with terra rossas mar 400; 
podsols- mar 525- 650.  

Very adaptable species - in wetter 
areas has dense sclerophyllous 
understory; in drier a xerophytic 
understorey  

E. cladocalyx  Savannah 
woodland on 
limits & dry 
sclerophyll in 
wetter areas  

Uplands on 
exposed quartzite, 
& occasionally, 
limestone ridges  

On skeletal & podsols soils- 
mar 600-625; terra rossas - 
mar 450.  

Frequently associated with E. 
microcarpa & E. leucoxyJon  

E. goniocafyx  Dry sclerophyll 
forest  

Uplands nthn limit 
Mt Brown & sthn 
limit N of Hughes 
Gap Rd  

Skeletal soils- mar 675; 
podsols - mar 650.  

Mainly as pure association yet 
occurs with all upland eucalypts. 
Understorey like Lofty Ra dry 
sclerophyll E. obliqua formation  

E. 
camafdulensis  

Savannah 
woodland  

Valleys & valley 
slopes & plains 
Subject to flooding  

Fertile alluvial soils - mar 325; 
red-brown soils- mar 450.  

Sparsely distributed in the natural 
state but dense in regeneration.  

 
and substrate. Their alignment approximates 

that of the main range lines in the south and west 
and the sedimentary strata in the north. While 
they share many dominants with the Mt 
Remarkable flora the communities are mostly 
made up of contrasting proportions and structures 
and so few communities so described are 
common to the two reserves. 

The eleven communities identified by the GAR 
Unit for the Flinders Ranges National Park are: 

1. River Red Gum (Eucalyptus camaldulensis) 
Woodland (natural groups 15 & 16) 

This community (Figs 8.4A, 8.GA) is largely 
confined to the fringes of watercourses although it 
may leave the confines of the creek lines where 
larger alluvial flats occur. In this situation it is often 
accompanied by White Cypress-pine (CallUris 
glaucophylla). Around permanent water, or where 
drainage is impeded, sedges and rushes 
proliferate providing dense thickets. The major 
taxa include Jointed Twig-rush (Baumea 
articulata), Flat Sedge (Cyperus vaginatus), Spiny 
Flat Sedge (C. gymnocaulos), Carex tereticauiis, 
Tall Spike-rush (Eleocharis sphacelata), Swamp 
Club-rush (Isolepis inundata), Grassy Rush 
(Juncus caespiticius) and Variable Sword-sedge 
(Lepidosperma laterale). Other indicator taxa 

include Narrow-leaved Hop- 
bush (Oodonaea viscosa ssp. angustissima) ar 

Butterfly Bush (Petalostyiis labicheoides). 
2. White Cypress-pine (Callitris glaucophylla), 

Gw barked Coolabah (Eucalyptus intertexta) Lc 
Woodland (natural group 19) 

This community covers much of the floor 
Wilpena Pound (Fig. 8.4B) where, under Ie 
browsing pressure, it is regenerating well (Fi 
8.4C). The understorey however, is still dominatl 
by exotic herbs and grasses. In parts, where sto 
have grazed heavily, an ephemeral herbfield h 
developed which features a purple carpet 
Salvation Jane (Echium plantigineum) in late spril 
and summer (Department of Environment al 
Natural Resources 1995). Where it is Ie disturbed 
on the high ranges of the Heyson al Wilpena 
Ranges, Curry Bush (Cassinia laevi. Porcupine 
Grass (Triodia irritans) and grass tn 
(Xanthorrhoea quadrangulata) are indicator speci 
(Greenwood et al. 1989). Other taxa whil 
frequently occur in this community inclu( 
Blackthorn (Bursaria spinosa), Oodonaea visco 
ssp. angustissima, Stiff Mat-rush (Lomandra duro 
Clammy Daisy-bush (Olearia decurrrens), Comm 
Fringe-myrtle (Calytrix tetragonal and Silver Cas~ 
(Senna artemisioides). 
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3. White Cypress-pine (Callitris glaucophylla) 
Low Woodland (natural group 18) 

This community is widespread throughout the 
Ranges and is best developed around Wilpena 
Station. Callitris glaucophylla itself is a 
widespread species and so this community may 
intergrade with others. On the western slopes 
(Fig. 8.40) it coexists with an understorey of 
Senna artemisioides, Lobe-leaved Hopbush 
(Dodonaea lobulata) and bluebushes (Maireana 
spp.). In more elevated, rocky situations, Grey 
Mallee (Eucalyptus flindersii) may form a major 
part of the canopy. Where the stands are more 
open a herb layer - dominated principally be 
exotic species - is more prevalent. In areas of 
greater water deficit, C. glaucophylla is largely 
confined to the drainage lines. Other taxa which 
help define this community include the Common 
Wallaby-grass (Danthonia caespitosa), Common 
Bottle-washers (Enneapogon avenaceus), 
Spear-fruit Copperburr (Sclerolaena 
patenticuspis), Cymbopogon ambiguus, Triodia 
irritans, Corrugated Sida (Sida corrugata var. 
corrugata) and Eucalyptus intertexta 
(Greenwood et al. 1989). 
 

4. Gum-barked Coolabah (Eucalyptus intertexta), 
Red Mallee (Eucalyptus socialis), ± White 
Cypresspine (Callitris glaucophylla) Low Open 
Woodland (natural groups 3 & 4) 
Eucalyptus intertexta and E. socialis dominate 

the steep, rocky slopes of Wilpena Pound and 
the Heysen Ranges (Figs 8.5A, 8.6B). Along the 
western side of the A.B.C. Range this community 
occurs mostly in association with Callitris 
glaucophylla. The principal understorey 
components are Xanthorrhoea quadrangulata 
and Triodia irritans. Other species which occur in 
most of the sites so classified include Velvet 
Potato Bush (Solanum ellipticum), Limestone 
Fuschia (Eremophila treelingil), Senna 
artemisioides, Silver Mulla Mulla (Ptilotus 
obovatus), Tall Sida (Sida calyxhymenia), Flat-
awned Threeawn (Aristida nitidula), Hill 
Everlasting (Helichrysum ambiguum) and Woolly 
Cloak-fern (Cheilanthes lasiophylla) (Greenwood 
et al. 1989). 

 
5. White Mallee (Eucalyptus gracilis), Black 
Mallee-box (E. porosa) Low Open Woodland 
(natural group 7) 
Eucalyptus gracilis and E. porosa dominate the 

inner slopes of Wilpena Pound. The main 
indicator species include Ruby Saltbush 
(Enchylaena tomentosa), Fragrant Saltbush 
(Rhagodia parabolica), Mallee Riceflower 
(Pimelea microcephala), Harlequin Mistletoe 
(Lysiana exocarpl), Native Apricot (Pittosporum 
phylliraeoides), spear grass (Stipa scabra) and 
Climbing Twinleaf (Zygophyllum eremaeum). 
 

6. ± Belar (Casuarina pauper), ± Bullockbush 
(Alectryon oleifolius ssp. canescens), ± Mulga (Acacia 
aneura) Low Open Woodland (natural group 1). 

This community occurs principally in the northeast of 
the park in 'The Bunkers' but is also scattered through 
the north and the western Heysen Range (Fig. 8.5B). 
The dominants, Casuarina pauper and Alectryon 
oleifolius ssp. canescens, are often in the company of 
Acacia aneura, Eucalyptus socialis and Callitris 
glaucophylla. The understorey mainly comprises the 
bluebushes Pearl Blue-bush (Maireana sedifolia), M. 
trichoptera, or the shrubs Senna spp., emu-bush 
(Eremophila spp.) and hop-bush (Dodonaea spp.) or 
in parts a herbfield dominated by exotics. Other 
important indicator species include Dead Finish 
(Acacia tetragonophylla), Solanum ellipticum, 
Eremophila treelingii, Ptilotus obovatus, Sida 
calyxhymenia, Limestone Copperburr (Scierolaena 
obliquicuspis), Elegant Wattle (Acacia victoria e) and 
Enchylaena tomentosa (Greenwood et al. 1989). 

 
7. Open Shrub Mallee Shrubland (natural groups 5 
and 6). 

In the north and east of the park large stands of mal 
lee exist dominated by Eucalyptus socialis and Gilja 
(E. brachycalyx). Other eucalypts which adopt the 
multi-stemmed mal lee form include E. intertexta, E. 
porosa and Peppermint Box (E. odorata). The 
community may be mixed with Callitris glaucophylla, 
Alectryon oleifolius ssp. canescens and Casuarina 
pauper. For a mal lee shrubland the middle storey is 
unusually sparse. Moonah (Melaleuca lanceolata), 
Umbrella Wattle (Acacia oswaldil), False Sandalwood 
(Myoporum platycarpum) and a range of bluebushes 
and saltbushes are the major components of this 
stratum. This community shows a marked 
dependence on alkaline soils where annual rainfall 
exceeds 300 mm (Greenwood et al. 1989). The main 
understorey components for the two natural groups 
appear to be distinct and so there are few indicator 
species for this community. The better of these 
include Punty Bush (Senna nemophila var. coriacea 
and var. nemophila) and Leafless Ballart (Exocarpus 
aphyllus). 
 

8. Acacia Tall Shrubland (natural group 2). 
While dominated by Acacia victoriae, this community 

is also composed of the co-dominants Small Cooba 
(A. ligulata), A. tetragonophylla and Wallowa (A. 
calamifolia). Ephemeral herbs are the main 
understorey component. The community is patchily 
distributed in the vicinity of Wilpena and the central 
and eastern sections of the park and is confined to 
watercourses in the driest parts of the park 
(Department of Environment and Natural Resources 
1995). Some other indicator taxa for this community 
are Jointed Bottle-washers (Enneapogon cylindricus), 
Pin Sida (Sida tibulitera), Lysiana exocarpi, 
Sclerolaena obliquicuspis, Ptilotus obovatus, Acacia 
aneura, Senna nemophila var. nemophila and Aristida 
nitidula. 
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9. Drooping She oak (Allocasuarina verticillata) 
Tall Shrubland (natural group 20) 

This community appears to be a relict of wetter 
or warmer conditions in the past when it was 
considerably more widespread throughout 
southern South Australia and western Victoria 
(Kershaw et al. 1991). Other species frequently 
found in this community include Thorn Wattle 
(Acacia continua), Triodia irritans, Lomandra 
dura, Cassinia laevis, Kangaroo Grass 
(Themeda triandra), Australian Bindweed 
(Convolvulus remotus) and Eucalyptus 
camaldulensis. 
 

10. ± Low Bluebush (Maireana astrotricha), ± 
Black Blue-bush (Maireana pyrimidata), ± 
Bladder Saltbush (Atriplex vesicaria) Low 
Shrubland (natural groups 11, 12 & 13). 

A scattered community of the chenopods 
Maireana astrotricha , M. pyrimidata and Atriplex 
vesicaria dominates the outwash slopes of the 
western Heysen Range (Figs 8.5C, 8.6C, 8.60). 
The low rainfall and shallow soils combine to 
provide conditions suitable only for these classic 
xeromorphs. Even the seemingly everpresent 
exotic ephemerals are largely excluded. The 
community comprises three natural groups (10 
sub-groups) and so there is a wide range of other 
indicator species which are not found throughout 
the community. The more indicative of these 
include Sclerolaena spp., Enchylaena tomentosa 
and Acacia victoriae (Greenwood et al. 1989). 

11. Tussock Grassland and Ephemeral Herbland 
(natural group 17). 

Ephemeral herbfields expanded under the heavy 
sheep grazing regime. The exotic taxa Ward's 
Weed (Carrichtera annual, Red Brome (Bromus 
rubens) and Salvation Jane (Echium plantigineum) 
predominated but now much of this community is 
reverting to native tussock grassland as taxa such 
as Enneapogon spp., Danthonia spp. and 
Cymbopogon exaltatus return under reduced 
grazing pressures. Danthonia spp., Cymbopogon 
exaltatus, Balcarra Grass (Stipa nitida) and Ptilotus 
obovatus are now the dominants in the tussock 
grasslands. In combination about 30% of the park 
supports these communities. This may decline in 
time as the recovery continues and the presently 
sparse shrubs and trees Acacia elegantissima, 
Alectryon oleifolius ssp. canescens, Callitris 
glaucophylla, Casuarina pauper and Myoporum 
platycarpum reclaim lost territory. Other indicator 
taxa for this community include Dodonaea 
lobulata, Sida calyxhymenia, Solanum ellipticum 
and Aristida nitidula (Greenwood et al. 1989). 

Four other natural vegetation groups were 
identified by Greenwood et al. (1989) for the 
northern and central Flinders Ranges. Natural 
group 8 is defined by the presence of White Tea-
tree (Melaleuca glomerata). Atriplex eichleri, Bristly 
Lovegrass (Eragrostis setifolia) and Dillon Bush 
(Nitraria billardierei) are co-dominant indicator 
taxa. 
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Acacia victoriae is the canopy dominant in 
natural group 9. Sclerolaena obliquicuspis, 5. 
patenticuspis and Stipa scabra are indicator 
components within the shrub and ground flora. 
5clerolaena obliquicuspis and S. patenticuspis 
are the dominants in natural group 10 in 
association with Ptilotus obovatus and Shrubby 
Twinleaf (Zygophyllum aurantiacum). Natural 
group 14 is an open community dominated by 
low shrubs, grasses and chenopods. Poverty-
bush (Sclerolaena divaricata), Long-spined 
Poverty-bush (5. longicuspis), Eragrostis 
setifolia, Plain Lantern Flower (Abutilon 
halophilum), Sida fibulifera, 5. trichopoda, S. 
corrugata var. corrugata, Quena (Solanum 
esuriale) and Acacia victoriae are the main 
indicator species. 

 
THE SOUTHERN FLINDERS RANGES. 

Sparrow (1991) conducted a floristic survey of 
the temperate parts of South Australia, including 
the southern Flinders Ranges. He used a 
combination of multivariate clustering and 
ordination methods to produce a floristic 
classification. He also investigated the 
relationship between the vegetation, climate, 
geology and soils by correlation of vegetation 
ordinations with abiotic environmental complexes 
using multiple discriminant analysis. He 

identified nine complexes in the southern Flinders 
Ranges and they are presented in Table 8.4 with 
their associated habitat, structural formation and 
distribution. 

There has been no recent comprehensive 
attempt to map the vegetation of the southern 
Flinders Ranges other than that for selected 
national parks. Broad structural classifications 
however have been produced. 

The vegetation map of Mt Remarkable National 
Park (Fig. 8.3) is principally based on 1 :40000 
colour aerial photography with ground-truthing 
(Carruthers 1995). The naming convention of the 
floristic groups follows Walker & Hopkins (1990). 
The map of communities reveals a gradual east-
west trend of increasing vegetation community 
diversity. This arises due to the development of a 
diversification of surfaces down the slopes of the 
catchment. Rocky surfaces, colluvial and alluvial 
surfaces all provide a range of substrates which 
are colonised by contrasting communities. In the 
more elevated eastern parts higher orographic 
rainfall provides conditions which can sustain taller 
vegetation which is less sensitive to topography 
and substrate. 

The following descriptions are from Department 
of Environment and Planning (1986) and 
Carruthers (1995) and in some communities, little 
information on the floristics 

 
Next page. Fig. 8.6. A. River Red Gum (Eucalyptus camaldulensis) lining the Bunyeroo Creek. White 
Cypress-pine (Callitris glaucophylfa) dominates the adjacent slopes of the ABC and Heysen Ranges. B. 
Recently killed Cypress-pine and Triodia on the rocky slopes of Wilpena Pound. C. Bluebush shrubland near 
Blinman. D. Low bluebush shrubland east of Copley. 



 98 

 



 99 

 of the understorey is available. 
1. Sugar Gum (Eucalyptus cladocalyx) ± 
Longleaved Box (E. goniocalyx) ± South Australian 
Blue Gum (E. leucoxylon) Open Forest. 
Eucalyptus cladocalyx occurs mainly on the 

steeper southern slopes but it merges with E. 
goniocalyx on the more level ground. A low heath 
comprising Acacia continua, guinea flowers 
(Hibbertia exutiacies and H. stricta), Cranberry 
Heath (Astroloma humifusum), Pomaderris 
paniculosa, Dusty Miller (Spyridium parvifolium), 
Twiggy Bush-pea (Pultenea largiflorens), bush-pea 
(P. graveolens var. glabrescens) and others is the 
dominant understorey. Under the more open 
Eucalyptus cladocalyx canopy taller shrubs such 
as AIlocasuarina verticillata, Slaty Sheoak 
(AIlocasuarina muelleriana), Bursaria spinosa and 
Oodonaea viscosa can dominate. Other 
understorey dominants include Xanthorrhoea 
quadrangulata, Cassinia laevis and Calytrix 
tetragona. 
 

2. South Australian Blue Gum (Eucalyptus 
leucoxylon) (Sugar Gum (E. cladocalyx)) Open 
Forest over Drooping Sheoak (AIlocasuarina 
verticillata) and grass-tree (Xanthorrhoea 
quadrangulata). 

This association generally has an understorey 
not unlike the previous but in parts it can be 
replaced by a hummock grassland of Triodia 
irritans. 
 

3. River Red Gum (Eucalyptus camaldulensis), 
White Cypress-pine (Callitris glaucophylla) ± Red 
Mallee (E. socialis) Low/Open Woodland. 
Eucalyptus camaldulensis is generally confined 

to the vicinity of creeks and so is associated with 
sedges such as Cyperus vaginatus, Tall Sedge 
(Carex appressa) and Soft Twig-rush (Baumea 
rubiginosa) but also the shrubs Acacia victoriae, 
Kangaroo Wattle (A. paradoxa), Western Boobialla 

(Myoporum acuminatum), Scarlet Bottlebrush 
(Callistemon rugulosus) and Dodonaea viscosa ssp. 
angustissima. It has been subjected to the invasion 
of numerous exotic species such as Quaking Grass 
(Briza maxima) and Spear Thistle (Cirsium vulgare). 
 

4. Black mallee-box (Eucalyptus porosa) ± White 
Cypress-pine (Callitris glaucophylla) Low/Low Open 
Woodland. 

This community is confined to the lower western 
parts of the park. Much of the community supports 
an understorey composed of Cassinia laevis, 
Olearia decurrens, Small Cooba (Acacia Iigulata), 
Rock Wattle (Acacia rupicola), Acacia victoriaeand 
Pimelea microcephala. 
 

5. White Cypress-pine (Callitris glaucophylla) Low 
Woodland to Low Open Woodland. 
 

6. Black mallee-box (Eucalyptus porosa) - Drooping 
Sheoak (Allocasuarina verticillata) Open Tree 
Mallee. 
 

7. Red Mallee (Eucalyptus socialis) ± White Mallee 
(E. gracilis) (White Cypress-pine (Callitris 
glaucophylla)) Drooping Sheoak (Allocasuarina 
verticillata) OpenlVery Open Tree Mallee - Open 
Shrub Mallee. 

The main understorey species in this community 
are Dodonaea viscosa, Olearia decurrens, Pale 
Turpentine Bush (Beyeria lechenaultii), Pimelea 
microcephala, Rhagodia parabolica and Enchylaena 
tomentosa. 
 

8. Peppermint Box (Eucalyptus odorata) (Drooping 
Sheoak (Allocasuarina verticillata)) TalllTall Open 
Shrubland. 

This community supports a sparse understorey of 
Alectryon oleifolius ssp. canescens, Native 

 

Table 8.4. VEGETATION COMPLEXES FROM THE SOUTHERN FLINDERS RANGES IDENTIFIED BY SPARROW (1991). NOTE HIS 
USE OF UPPER CASE IN COMPLEX NAMES (MAR = MEAN ANNUAL RAINFALL IN MM). 

Complex  Structural Formation  Habitat  Distribution  

Eucalyptus socialis-E. gracilis 
-E. oleosa  

Mallee scrub or low 
mallee woodland  

Loveday soils (mar 250-500); + alkaline red 
brown earths, skeletal loams & red sands 
(mar 250-350)  

Throughout region  

Casuarina cristata- Maireana 
sedifolia Eucalyptus porosa  

Chenopod shrubland or 
low open woodland Low 
woodland  

Loveday soils, or deep grey brown loams 
(mar < 250) Skeletal soils on outcropping 
sandstone or siltstone (mar - 300- 400)  

Northern extremity of sthn Flinders 
Eastern ranges  

Eucalyptus odorata  Low woodland  Red brown earths; skeletal soils over 
sandstone or siltstone (mar - 400- 500)  

Wilmington area  

Caffitris glaucophylla  Low woodland  Deep red-brown clay loams  N-E region of sthn ranges  

Eucalyptus leucoxylon  Savannah woodland  Deep clay loams; occasionally on skeletal 
soils on sandstones (mar - 450-650)  

W side of ranges  

Eucalyptus cladocalyx  Sclerophyll woodland or 
tall shrubland  

Skeletal or podsolic clay-loams on sandstone, 
siltstone or siltstone scree of high steep 
ridges (mar - 500-750)  

Gladstone to Wilmington  

Xanthorrhoea quadrangulata  Low shrubland  Skeletal soils on ridgetops (mar - 300-500)  N of Wilmington  

Cassia artemisoides  Low shrubland  Skeletal soils over sandstone; on ridgetops 
(mar < 300)  

N-E region of sthn ranges  

Eucalyptus camaldulensis  Open woodland/forest  Deep non-calcareous, alluvial, red-brown or 
dark brown clay loams; all rainfall regimes  

Along creeklines throughout  
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Apricot (Pittosporum phylliraeoides), Bursaria 
spinosa, Eremophila deserti, Pimelea microcephala 
and Ptilotus obovatus. 
 
9. Small Cooba (Acacia ligulata), Clammy 
Oaisybush (Olearia decurrens), Curry Bush 
(Cassinia laevis) Open Shrubland. 

This open community supports a range of herbs 
including White Goodenia (Goodenia albiflora) and 
Fairy Fanflower (Scaevola aemula) and the grass 
Oanthonia caespitosa as well as the ubiquitous 
exotic Echium plantigineum. 
 

10. Elegant Wattle (Acacia victoriae) Very Open 
Shrubland. 

The community occurs in creekbeds alongside 
Eucalyptus camaldulensis. Enchylaena tomentosa, 
the grass Paspalidium basiculadum and the 
introduced weed Horehound (Marrubium vulgare) 
are common associates. 

 
11. Common Wallaby-grass (Danthonia caespitosa) 
(Scented Mat-rush (Lomandra effusa)) (Stipa 
scabra) (Triodia scariosa) Open (Tussock) 
Grassland. 

This community is heavily infested with exotic 
herbs and grasses and has a very limited 
distribution. 

 
RARE OR THREATENED SPECIES 

Department of Environment and Natural 
Resources (1995) identified eighty-five plant species 
from the Flinders Ranges National Park as having 
special conservation significance. Over two-thirds of 
these are found within Wilpena Pound and 31 % are 
found only in the vicinity of Wilpena Creek. In 
addition, there are several regionally rare plant 
species around the elevated rim of Wilpena Pound. 
These are characteristic of wetter southern areas 
and are surviving at elevations where the rainfall is 
enhanced. 

Department of Environment and Natural 
Resources (1995) regarded twelve of the park's 
plant species as exceptionally significant and 
highlighted Bamboo Spear-grass (Stipa 
breviglumis), the ray-flower Anthocercia angustifolia, 
the bitter pea Daviesia stricta and Derwentia 
decorosa as being rare at the national, state and 
regional levels. Merralls Wattle (Acacia menzelii) 
and the Bell-fruit Tree (Codonocarpus pyrimidalis) 
are vulnerable at the national, state and regional 
levels (Davies 1995a). The Flinders Ranges 
represents the stronghold for C. pyrimidalis which is 
largely restricted to South Australia. Adequate 
protection from browsing by stock, goats and rabbits 
may enhance its prospects. 

Three taxa are believed to have become extinct 
within the Flinders Ranges. The Blunt Pondweed 
(Potomogeton ochreatus) has not been recorded for 
over 50 years and Reed Bent-grass (Oeyeuxia 
quadriseta) and Pilularia novae-hollandiae have not 
been recorded in the region since 1881 (Department 
of Environment and Natural Resources 1995). 

The Northern Flinders Ranges generally supports a 
higher density of plant species of state and national 
significance than the central ranges (Greenwood et al. 
1989). In particular there is a centre of floristic 
significance three kilometres north of Arkaroola 
(Department of Environment and Planning 1985), on 
the plains near Mount Painter, where at least six such 
species may exist. Curly Mallee (Eucalyptus gillil), a 
dominant in parts of the northern Flinders Ranges 
(Fig. 8.50), has a restricted distribution and is 
considered rare (Greenwood et al. 1989). 

Greenwood et al. (1989) compiled a list of rare 
species for the northern and central Flinders Ranges 
species and attributed rarity according to reference 
citations (specifically Briggs & Leigh 1988; Eichler 
1974; Jessop 1977; Leigh et al. 1981 ; 1984; Lang & 
Kraehenbuehl, 1987; 1989). Two species, Quorn 
Wattle (Acacia quornensis) and sea-heath (Frankenia 
subteres) , were cited as rare by all references. The 
State rare species data base (Department of 
Environment and Natural Resources, 1996) lists 36 
taxa from the Flinders Ranges as rare, threatened or 
vulnerable at a national level (Table 8.5). In addition, 
Davies (1995a) recommends that Baratta Wattle 
(Acacia barattensis), Koch's Saltbush (Atriplex 
kochiana), and Small-flowered Swainson-pea 
(Swainsona minutiflora) be rated as nationally 
vulnerable. He also includes Veronica parnkalliana 
(Port Lincoln Speedwell) as a nationally endangered 
taxon reserved in the Mt Remarkable National Park 
(Davies, 1995b). The Flinders Ranges reserves 
represent key refugia for all those species but 
particularly those with narrow geographic ranges 
such as Acacia confluens and Codonocarpus 
pyrimidalis. 
 
INTRODUCED SPECIES 
Of the 123 exotic species recorded in the greater 

Flinders Ranges (Greenwood et al. 1989) only ten 
have been recorded in over 10% of the surveyed 
sites. These comprise Red Brome (Bromus rubens) 
(14.3 % of sites), Ward's Weed (Carrichtera annual 
(33.8 %), Centaurea melitensis (34.6 %), Salvation 
Jane (Echium plantagineum) (16.9 %), Common 
Storks Bill (Erodium cicutarium) (16.0 %), Spiked 
Malvastrum (Malvastrum americanum) (17.3 %), Rosy 
Dock (Rumex vesicarius) (44.7 %), Schismus 
barbatus (24.6 %), Smooth Mustard (Sisymbrium 
erysimoides) (31.5 %) and Common Sow Thistle 
(Sonchus oleraceus) (15.0 %). Onion Weed 
(Asphodelus fistulosus), Horehound (Marrubium 
vulgare) and Woolly Burr-medic (Medicago minima) 
are less widespread but occur in high densities when 
present. 

 
THE FUTURE 

The most recent models predicting climate change 
due to the Greenhouse Effect suggest that once the 
climate has adjusted to a doubling of the CO2 content 
in the atmosphere that the mean global temperature 
will have increased by 1.5 - 4.5°C (Houghton et al. 
1990). In the Australian context it is expected that this 
warming will exaggerate convective uplift 
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Table 8.5. SPECIES FROM THE FLINDERS RANGES RECOGNISED AS NATIONALLY RARE, THREATENED OR VULNERABLE 
(DEPARTMENT OF ENVIRONMENT & NATURAL RESOURCES 1996).# (R DENOTES RARE; V DENOTES VULNERABLE; E 
DENOTES ENDANGERED; K DENOTES UNKNOWN) *(2 DENOTES MAXIMUM RANGE < 100 KM; 3 DENOTES MAXIMUM RANGE. 
100 KM.)+ (A DENOTES ADEQUATELY RESERVED; I DENOTES INADEQUATELY RESERVED; K DENOTES RESERVED 
POPULATION UNKNOWN)(SEE DAVIES 1992). 

Species  Status#  Range*  Reservation+  

Acacia 'Nectar Brook'  K 2 k 
Acacia araneosa (Balcanoona Wattle)  V 2 a 
Acacia carnei (Purple-wood Wattle)  V 2 i 
Acacia confluens (Wyrilda)  R 2  
Acacia gracilifolia (Graceful Wattle)  R 3 a 
Acacia iteaphylla (Flinders Range Wattle)  R 3 a 
Acacia menzelIi (Menzels Wallie)  V 3 k 
Acacia quornensis (Quom Wattle)  R 2 a 
Anlhocercis angustifolia (Ray Flower)  R 3 a 
Atriplex eichleri (saltbush)  R 3  

Caladenia concolor  V   
Caladenia formosa  V 3 I 
Caladenia gladiolata (Bayonet Caladenla)  E 3 a 
Caladenia woolcockiorum  V 2 k 
Caladenia xantholeuca (White Rabbits)  E 2  
Codonocarpus pyrimidalis (Bell fruit tree)  V 2 i 
Daviesia stricta (biller-pea)  R 3 k 
Derwentia decorosa  R 3 k 
Dodonaea subglandulifera (hop-bush)  E 3   
Embadium uncinatum  K   

Eucalyptus percostata  R 2 k 
Festuca benthamiana (Benthams Fescue)  R 3 a 

Glossostigma  K 3 k 
Gunniopsis kochii (plgface)  R 3  
Maireana melanocarpa (bluebush)  V 3  
Maireana rohrlachii (bluebush)  R 3 k 
Olearia pannosa ssp. cardiophylla (Silver-leaved Daisy)  R 3 k 
Olea ria pannosa ssp. pannosa (Silver-leaved Daisy)  V 3 a 
Prasophyllum pallidum (Pale Leek-orchid)  V 3 a 
Prasophyllum validum (Graceful Leek-orchid)  V 2 a 
Prostanthera eurybioides (Cradle of Incense)  E 3 I 
Psoralea parva (Small Psoralea)  E 3 I 
Senecio megaglossus (Large-liguled Groundsel)  V 3 I 
Spyridium spalhulalum (Spoon-leaved Spyridium)  R 3 a 
Stipa breviglumis (Bamboo Spear-grass)  R 3 k 
Swainsona minutiflora (Small-flowered Swainson-pea)  K 3  
Swainsona tephrotricha (Ashy-haired Swalnson-pea)  R 3 a 
Wurmbea latifolia ssp. latifolia  R   

Xerothamnella parvifolia  V 3  
Zygophyllum hybridum  R 3  

and so summer rainfall will increase. The climate 
change scenarios for Australia presented by 
Whetton et al. (1994) suggest higher summer 
rainfall and temperatures (and so 
evapotranspiration) and unchanged or slightly 
lower winter rains in the region of the Flinders 
Ranges. Singh (1981) implies that the response of 
the vegetation to climate change through the 
Holocene has been in the order of hundreds of 
years and so it may be that such abrupt global 
warming will not induce significant shifts in the 
patterns of vegetation in the Flinders Ranges. If 
the climate scenarios eventuate however, it is 
likely that the shrub and tree cover which has 
contracted in periods of reduced winter rainfall in 
the past, will be subjected to increased moisture 
stress. The Astrebla grasslands on the other hand, 
may flourish in the wake of greater rainfall during 
the summer months. 

More tangible threats to the vegetation of the 
Flinders Ranges are evident to those who travel 
through the area. Overgrazing and changing fire 

regimes are two such forces with close human 
associations which may jeopardise those taxa which 
have evolved through more benign times. Drought is 
a regular visitor to the region but the flora is adapted 
to this. The cocktail of drought, frequent fire and 
overgrazing is one for which there is perhaps no 
precedent. We may have set the vegetation of the 
region, at least that outside conservation reserves, 
on an unpredictable course for without a precedent 
there are no lessons for instruction. 
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9: Aquatic Biota 
by A. J. BOULTON and W. D. WILLIAMS 

 
INTRODUCTION 

A diverse array of aquatic ecosystems occurs in 
the Flinders Ranges and their environs despite 
the arid and semi-arid nature of the climate - or 
rather, because of it. Indeed, in terms of inland 
aquatic ecosystems, the area provides a 
comprehensive set of examples of almost all 
those aquatic ecosystems found in dryland areas 
of the world (about one-third of the world's land 
area): salt lakes, springs, and permanent and 
temporary freshwater pools and streams. 
Ecological exploration of these ecosystems in the 
Flinders Ranges is in its infancy but enough is 
now known to provide data sufficient both to 
indicate the broad outlines of the natural history of 
waters in the area with some degree of authority 
as well as underscore their fragility, scientific 
interest and ecological value. Surprisingly, not a 
single inland water-body in the Flinders Ranges is 
listed in the most recently published list of 
'Important wetland sites in South Australia' 
(Australian Nature Conservation Agency 1996). 
However, in a supplementary list within this 
publication note is made of creek systems of the 
Flinders Ranges National Park as wetlands that 
should be included in future editions when more 
information is available. 

Strictly, the massive, ephemeral salt lakes 
shown in the frontispiece map (Lake Torrens and 
Lake Frome) lie beyond the borders of the 
Flinders Ranges as here considered. However, 
both lakes receive run-off from the Ranges and 
both are integral parts of the natural history of the 
area. Apart from the lake itself most of the 
catchment of Lake Torrens, for example, lies 
within the western slopes of the Flinders. It is for 
this reason that these lakes (Lake Torrens more 
so than Lake Frome because more work has been 
done in this area) are considered in this chapter. 
These lakes are only filled completely by rare, 
unpredictable, heavy and sustained downpours 
when the desert rivers flood into them carrying 
huge loads of silt, debris and suspended 
sediments. At other times after rain, only shallow, 
isolated pools lasting for short periods occur. 
Mostly, the lakes are dry expanses of bare sand 
and clay. Lake Eyre, too, receives runoff from the 
Flinders Ranges, but this area has been 
considered in Tyler et al. (1990). 

The rivers that run into the lakes are also usually 
dry in their lower reaches, their courses marked 
by straggling braided channels lined with river 
redgums (Eucalyptus camaldulensis) whose roots 

can tap 
deep groundwater. Further downstream, on 
the plains, even the hardy redgums 
disappear. Where these rivers rise in the 
Ranges, they may be springfed and even 
during summer nurture a rich aquatic fauna 
in their deep pools and mossy trickles (Fig. 
9.1). Thus, in the upper reaches, the rivers 
are often permanent, but downstream 
become progressively less permanent, so 
that eventually they are no more than 
temporary streams flowing only in winter, the 
wet season (Fig. 9.2). Even further 
downstream, they flow only after large 
amounts of episodic rain has fallen locally. 
More significantly, much of the flow of these 
rivers travels in the saturated sediments 
below the channel and river banks in the 
hyporheic (= below + flow) zone, providing 
an unusual habitat for a variety of aquatic 
invertebrates collectively termed the 
"hyporheos" (sensu Orghidan 1959). 
 

 
Fig. 9.1. Oratunga Creek, a typical spring-fed 
creek of the Flinders Ranges (S. Wade). 
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One major aquatic habitat that is absent in the 
Flinders Ranges is large, natural, freshwater lakes 
- although there are some impoundments that 
have been constructed to supply towns in the 
Flinders Ranges with domestic water (e.g., 
Aroona Dam supplying Leigh Creek, Lyndhurst 
and Copley). There are also large rock-holes in 
some of the bigger creeks (e.g., Parachilna and 
Brachina Creeks) that hold water all year except 
during exceptionally severe droughts (Fig. 9.3). 
Most natural standing freshwater is ephemeral, 
collecting in deflation basins on the plains 
(c1aypans) or in rock hollows in the Ranges 
(rockpools), and seldom persisting for more than 
a few days or weeks. 

In this chapter, we describe the biota of lotic 
(flowing) and lentic (standing) aquatic ecosystems 
in the Flinders Ranges, with some emphasis on 
the fauna - about which we know most. Our 
description is incomplete for, although we can 
provide some basic knowledge of the natural 
history of these ecosystems, our chapter 
demonstrates how much we have yet to learn 
about them. 

 
FLOWING WATERS 

The information in this section is drawn largely 
from recent research by one of us (A B) and his 
students on 12 springs and seven streams in the 

central and northern Ranges. This research 
team has not worked in the Gawler Ranges so it 
is difficult to extrapolate results to that area 
where, in any case, streams are scarce. Within 
the Flinders, pilot studies of the fauna of flowing 
waters in the southern Flinders (e.g., Mambray 
Creek, Alligator Gorge) suggest that the aquatic 
fauna (with a few important exceptions) 
resembles that of streams in the northern and 
central Flinders. Perhaps the major taxonomic 
difference lies in the absence of stoneflies 
(Plecoptera) north of the Willochra plain, 
prevented from spreading north perhaps by the 
saline Willochra River and its floodplain, and the 
higher water temperatures of streams in the 
northern Flinders (Suter & Bishop 1986). In 
Mambray Creek, which dries up for 5-8 months 
each year, the stoneflies, Riekoperla naso and 
Dinotoperla evansi (Gripopterygidae, 
Plecoptera) have been collected during our pilot 
studies in 1991 (Boulton unpubl.). They are 
endemic South Australian species, common in 
intermittent streams including those of the 
southern Flinders Ranges (Suter & Bishop 
1990). It is likely that the records of tiny early 
instars of stoneflies in the hyporheos of streams 
in the Flinders Ranges (Williams 1983; Cooling 
& Boulton 1993) are misidentified minute baetid 
mayfly nymphs. 
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Similarly, there are only three species of mayfly 
(Ephemeroptera) recorded from streams and 
springs in the northern Flinders: Baetis soror, 
Cloeon fluviatile and Tasmanocoenis tillyardi 
(Boulton unpubl.). A further two species 
(Atalophlebia australis and Nousia inconspicua) 
are found in streams in the southern Flinders 
Ranges (Suter 1986). It is likely that species 
diversity within other aquatic groups shares this 
trend, and it would be an interesting research 
project to investigate aquatic biodiversity in 
streams along the ranges from the Mount Lofty 
Ranges in the south to the northern limit of the 
Flinders Ranges. 

Despite these taxonomic differences, the 
processes occurring in stream and spring 
ecosystems across the Flinders Ranges appear 
to be broadly similar. Although the accounts 
below deal with results from a small subset of the 
available streams, it is likely the features apply 
widely across the Ranges. 

 
Springs 

The Flinders Ranges contain numerous springs 
varying in discharge, permanence and 
geomorphology. In many cases, water emanating 
from the source is rich in nitrogen (as nitrate-N) 
compared to water in the lower reaches although 
this is not a universal feature (Schultz 1993; 

Boulton & Schultz unpubl.). It appears that 
nitrogen limits primary production in most, if not 
all, natural streams in the Flinders Ranges 
(Boulton unpubl.), and the precipitous decline in 
nitrogen concentration with distance downstream 
probably is largely due to rapid uptake by benthic 
algae and macrophytes. Redgums and bacterial 
biofilms in the stream sediments may also use 
large amounts of nitrogen (S. Wade pers. comm.). 
Luxuriant bright-green mats of the filamentous 
alga Spirogyra usually mark the sites where up-
welling water, rich in nitrogen, enters the spring 
(Fig. 9.4). In two springs in the northern Flinders, 
there was a longitudinal pattern of benthic algal 
distribution that graded from Spirogyra at the 
spring head, through Cladophora (another green 
alga) in the middle reaches, to a dominance by 
the cyanobacterium ("blue-green alga") Nostoc, 
able to fix its own nitrogen (Schultz 1993) (Fig. 
9.5). This pattern was superimposed on a templet 
of variations in current velocity, spring 
permanence, bed profile, shading and other 
features that blurred the longitudinal trend. In 
other springs, especially those where up-welling 
water is not particularly rich in nitrate, the patterns 
of broad algal distributions are less marked. On 
the other hand, we have found a few springs 
where there is 
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no nitrate gradient but where there appear to be 
longitudinal patterns in algal distribution, implying 
that other variables are also relevant. 

In addition to the "bottom-up" control of algal 
distribution by nutrient concentrations, it is likely that 
for part of the year, tadpole grazing exerts a 
"topdown" control. In spring and early summer, the 
biomass of tadpoles apparently exceeds that of the 
other aquatic grazers, and work by Piller (1994) has 
demonstrated that their feeding activity can change 
the abundance and community composition of algae 
on rocks in some of the springs. The tadpoles of 
Crinia riparia (the streambank frog let) have 
suckerlike mouths adapted to flowing water (Tyler 
1992) and browse on encrusting algae (Odendaal 
1981; Piller 1994). (See also Chapter 13). 

There is a diverse aquatic invertebrate fauna in 
springs of the Flinders Ranges, and substantial 
differences in community composition from spring to 
spring, even over short distances. For example in 
Nildottie Spring, there are large numbers of 
planarians and aquatic snails (Isidorella sp.), 
whereas in Eregunda Spring, these groups are rare 
or absent (Schultz 1993; Boulton & Schultz unpubl.). 
However, most of the springs contain a "core" group 
of taxa including scirtid, hydrophilid and dytiscid 
beetle larvae, caenid mayflies, simuliid, stratiomyid, 
ceratopogonid and tipulid dipterans, gomphid, 
libellulid, and coenagrionid dragonflies, and large 
green ostracods (Schultz 1993). A number of 
chironomid midge larvae occupies these springs, and 
species diversity and composition apparently change 
longitudinally in some springs (Rieradevall & Boulton 
unpubl.). 

The longitudinal gradient in nitrate concentration 
may also influence rates of eucalypt leaf 
decomposition in different parts of the spring. 
Experimental exposure of artificial packs of redgum 
leaves (E. camaldulensis) indicated that breakdown 
was more rapid in pools rich in nitrate-N than in pools 
where nitrogen was low (Grinter 1993), and other 
studies have demonstrated that nutrient enrichment 
enhances leaf decomposition (e.g., Howarth & Fisher 
1976). Invertebrate biomass was greatest on leaves 
in the high nitrate-N pools but few of these 
invertebrates were leaf shredders. Gradients in pH 
and temperature may also have contributed to the 
differences in breakdown rate. Nonetheless, it is 
clear that in many springs there are marked 
longitudinal changes in the rates of some ecosystem 
processes such as leaf breakdown and algal 
productivity, limiting conclusions that can be drawn 
from single sampling locations in a spring, and 
emphasising the importance of considering springs 
and streams as continua. 

There are few studies of the aquatic fauna of arid 
and semi-arid zone springs with which we can 
compare our results. The most detailed is that by 
Meffe & Marsh (1983) who described aquatic 
invertebrate composition along three Sonoran Desert 
spring brooks in south-east Arizona. At a broad 
taxonomic level (Family), the fauna they collected is 
remarkably similar to that in springs in the Flinders 

Ranges except that a few caddisfly groups (e.g., 
Helicopsychidae) and elmid beetles have not been 
recorded from springs in the Flinders Ranges. 
Meffe & Marsh (1983) also comment that the fauna 
of desert springs is not as rich as nearby streams, 
and this appears to be the case in the Flinders 
Ranges also (Boulton & Schultz unpubl.). 

There is little similarity with the fauna of the 
mound springs which lie to the north-west of the 
Flinders Ranges. Many of these mound springs 
are moderately saline (conductivities ranging from 
ca. 5500 - 14700µS cm-1), and dominant taxa in 
them include phreatoicid isopods, hydrobiid 
gastropods, and gobiid teleosts (Mitchell 1985). 
These taxa were not collected in springs in the 
Flinders Ranges where conductivities, in any 
event, seldom exceeded 3000 µS cm-1 (Schultz 
1993; Boulton & Schultz unpubl.). In this respect, 
the fauna of springs in the Flinders Ranges more 
closely resembles but is certainly not identical to - 
that reported by Davis et al. (1993) from relatively 
fresh <600 µS cm·1) springs in the George Gill 
Range, near Alice Springs, who also did not record 
surface-living isopods, amphipods or stoneflies. 

 
Temporary streams 

Drawing a distinction between springs and 
streams in the Flinders Ranges is somewhat 
difficult - the upper reaches of most of the more 
permanent streams are springs and are temporary 
in their lower stretches_ Temporary streams that 
flow for only a few months (compared with episodic 
or ephemeral streams that only flow after 
unpredictable rain, Williams 1980) are usually 
spatially intermittent as well. Often, these creeks 
(e.g., Arkaba, Bunyeroo) will emerge and downwell 
several times along their course in response to 
changes in stream channel porosity, profile or 
bedrock formations. Like springs, the upper 
reaches of these stretches are sometimes swathed 
in Spirogyra, consuming nitrate from the water 
issuing from the stream-bed, whereas the lower 
reaches are often bare, or coated in silt, insect 
faeces, and dead or dying Cladophora 
interspersed with Nostoc. 

Few aquatic invertebrates inhabit the patches of 
Spirogyra - orthoclad chironomid midges, 
hydroptilid caddisflies in silk purses, adult 
hydrophilid and dytiscid beetles, and predatory 
dytiscid and coenagrionid dragonfly larvae are 
most common. In rocky riffles and trickles, regular 
phalanxes of blackfly larvae coat the rocks, 
attaining densities exceeding 30/cm2

. Baetid 
mayflies commonly graze the epilithic algae in the 
riffles, seeking shelter among the silt cases of 
filter-feeding tanytarsine chironomids that string up 
sticky threads around the mouth of their cases to 
trap fine organic matter. Below the rocks and in the 
interstices of the gravels are oligochaetes, 
chironomid larvae, ceratopogonid biting midge 
larvae, cranefly and soldierfly larvae, numerous 
green ostracods, flatworms, nematodes, and 
several different beetle larvae (dytiscids, scirtids 
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and hydrophilids). 
These taxa are also common in the silty lower 

reaches of the temporary streams but the caenid 
mayfly nymph Tasmanocoenis tillyardi is the most 
abundant insect for much of the year. This mayfly 
has protective hairy sheaths that prevent the gills 
from becoming coated in silt, and appears to be a 
generalist feeder, collecting fine organic matter, 
diatoms, and other epilithon using relatively 
unspecialized scraping, brushing mouthparts. Also 
common in the slower-flowing pools of the lower 
reaches are gomphid dragonfly nymphs 
(Hemigomphus gouldii?) whose fine hairs and silty 
coat render even large individuals almost invisible 
against a natural background. 

In the more permanent sections of temporary 
streams, hydrobiosid, ecnomid and hydropsychid 
caddisfly larvae are common. The predatory 
ecnomids with their distinctively patterned heads 
appear to be associated more often with dead and 
dying mats of Cladophora whereas hydropsychids 
spin silk nets in fast-flowing water and lie in wait in 
small, stone retreats glued together with silk. In 
deeper pools wander leptocerid caddisfly larvae in 
hollowed sticks or cases made of small pieces of 
eucalypt leaves and twigs. In some of the streams 
with more permanent pools or softer sediments, 
the yabby (Cherax destructor) is common; it is 
likely that this species has been introduced to 
many of the springs and streams and its impact on 
the natural fauna is unknown. 

At the water surface, gyrinids whirl just 
downstream of riffles while veliid bugs scurry on 
the meniscus near aquatic vegetation at the 
edges. A diverse dragonfly fauna (Hemicordulia 
tau, Diplacodes haematodes, Hemianax 
papuensis, Orthetrum ?caledonicum) and 
waterbug fauna (Micronecta spp., Anisops sp., 
Enithares sp., Agraptocorixa sp., Laccotrephes 
sp.) also occurs in these streams. Dytiscids (some 
dozen species) abound in most temporary 
streams, able to survive the summer in the moist 
microhabitats below rocks in the stream bed 
(Boulton 1989) or to fly in from nearby pools. 

The composition of the aquatic fauna of 
temporary streams of the Flinders Ranges is 
typical of temporary streams elsewhere in 
Australia and overseas (Boulton & Suter 1986) 
apart from the regional absence of stoneflies. 
Flash floods reduce invertebrate densities by over 
90% (Boulton unpubl.), but recolonization is rapid 
and resembles the succession trajectories 
described in other temporary streams in southern 
Australia (e.g., Boulton & Lake 1992) and Arizona 
(Fisher et al. 1982; Grimm & Fisher 1989). There 
are parallels also with other Australian temporary 
streams in the over-summering strategies 
employed by many of the stream invertebrates 
(Boulton & Lake 1988; Boulton 1989; Boulton et al. 
1992b). 
The hyporheos 

Much of the water in streams in the Flinders 
Ranges travels underground. It occasionally 

upwells into the surface stream to provide localized 
"hot-spots" rich in nitrogen before down-welling 
once more into the hyporheic zone, carrying 
dissolved oxygen and fine organic matter to the 
creatures inhabiting the interstitial spaces (Boulton 
1993). In this respect, these streams closely match 
desert stream ecosystems in Arizona (Valett et al. 
1990, 1994; Grimm et al. 1991). Suter (1980) and 
Williams (1983) documented the existence of an 
assemblage of interstitial invertebrates 
(hyporheos) in streams in the Flinders Ranges. 
One interesting species of this assemblage is a 
blind amphipod, Brachina invasa. It is endemic to 
the Flinders Ranges (Barnard & Williams 1995) 
and is thought to have evolved from marine 
ancestors during the Cretaceous when this part of 
Australia was covered by seawater (Bradbury & 
Williams in press). During an intensive survey of 
diel variations in water chemistry and the 
hyporheos below and beyond the down-welling 
terminus of a section of Brachina Creek, Cooling & 
Boulton (1993) recorded 31 taxa, of which 19 were 
surface species temporarily occupying the 
hyporheic zone. The remainder included obligate 
hyporheic inhabitants such as Brachina invasa and 
bathynellaceans, and a diverse array of 
microcrustaceans. The most abundant taxon in this 
study was a new species of hyporheic hydrobiid. It 
occurred in 72% of the samples and attained 
densities of 27/L of subsurface water (Cooling & 
Boulton 1993). 

In desert streams in Arizona, a similarly diverse 
assemblage of hyporheic invertebrates occurs 
(Boulton et al. 1992a) although hyporheic 
hydrobiids are absent, and only a small proportion 
of the surface fauna enters the hyporheic zone 
(Boulton et al. 1992b). The composition and 
distribution of hyporheic invertebrates is strongly 
determined by the direction of hydrologic 
exchange with the surface stream (up-welling or 
down-welling), the location of the assemblage in 
the sediments (deephyporheic (phreatic), shallow-
hyporheic or beyond the wetted channel 
(parafluvial)), and the hyporheic residence time of 
the water (Boulton et al. 1992a; Stanley & Boulton 
1993). In streams in the Flinders Ranges, an 
identical phenomenon occurs, and Cooling & 
Boulton (1993) described differences in the 
composition of the hyporheos that could be 
attributed to different residence times of the 
interstitial water below and beyond the down-
welling terminus. These differences in composition 
occur with depth and along gravel bars in several 
of the streams, and are consistent over time 
(Boulton unpubl.). 

It is important to recognize the importance of the 
subsurface component of stream and spring 
ecosystems in the Flinders Ranges. At first sight, 
these streams seem to be extremely productive al 
the surface, often supporting dense mats of green 
algae that imply an autotrophic ecosystem where 
photosynthesis exceeds respiration. However, 
when one considers the volume of water travelling 
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underground in the hyporheic zone where only 
respiration can occur, and the constant exchange 
of water and materials between the surface and 
subsurface zones, it becomes clear that these 
streams are actually heterotrophic and that in the 
entire ecosystem, respiration exceeds 
photosynthesis (ct. Grimm & Fisher 1984). 
 
Human impacts on springs and streams in the 
Flinders Ranges 

It is evident that many springs and temporary 
streams in the Flinders Ranges have been 
modified by human activities. Poor land-use and 
overgrazing undoubtedly have contributed to 
siltation, stream incision, and salinisation of many 
of the creeks (e.g., Boolcunda and Willochra 
Creeks) in the foothills and plains of the Ranges. 
Much of the riparian vegetation of springs and 
streams in the Flinders Ranges is grazed by 
sheep, cattle, goats, rabbits and native 
herbivores, and in places, trampling by sheep, 
cattle, and goats has caused substantial bank 
slump and siltation. Road construction has often 
taken the path of least resistance through gorges; 
many roads are graded stream beds or repeatedly 
cross the streams (e.g., Bunyeroo, Brachina and 
Parachilna Creeks) (Fig. 9.6). There are large 
amounts of silt smothering the vegetation and 
stream beds downstream of these crossings but 
the effects on the surface aquatic fauna appear 
only localized and slight (Wade 1992; Wade 
unpubl.), perhaps reflecting adaptations by the 
fauna to a long history of natural flash flooding 
and consequent pulses of sediment. Less clear 

are the impacts of silt on the hyporheos, 
especially in downwelling zones (Boulton 1993) 
where interstitial spaces are likely to become 
clogged removing living space for invertebrates, 
altering subsurface flow patterns, and potentially 
inhibiting microbial processes that may regenerate 
nitrogen in a form available to the surface biota. 
Road construction, compaction, and repeated 
grading apparently has damaged or translocated 
up-welling zones in Bunyeroo and Brachina 
Gorges (Boulton unpubl.). 

Wilpena Creek, downstream of the chalet and 
camping ground, shows signs of eutrophication, 
and the fauna in the stream is less diverse than in 
other creeks in the National Park (Boulton 
unpubl.). The siting of a petrol bowser within a 
hundred metres of the creek was a poor decision 
because heavy rain occasionally washes oil into 
the creek. There has been a proposal to develop 
a tourist resort on Wilpena Creek but the 
anticipated impacts of such a resort on the 
invertebrate fauna or water quality of the Wilpena 
Creek ecosystem apparently received scant 
attention (South Australian Department of 
Environment and Planning 1989). More 
importantly, it is vital to consider carefully the 
impacts of increased water abstraction, tourist 
pressure, and vehicle use upon the long-term 
sustainability of the fragile ecosystems in the 
National Park. Lowering the water table will 
impact not only surface stream systems but 
hyporheic environments as well. Activities that 
increase concentrations of nutrients, especially 
nitrogen, will 
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result in enhanced in-stream primary production 
when water is not limiting as there is plenty of 
available light. Management plans for the 
Flinders Ranges, must recognize the inherent 
variability in rainfall that typifies this region, the 
potential for massive production if nutrients are 
added, the rarity of these ecosystems in national 
parks protected from heavy grazing, and the 
fundamental importance of fully functional 
surface and subsurface aquatic ecosystems to 
water quality in the area. 
 

STANDING WATERS 
As indicated, large and permanent freshwater 

lakes are absent from the Flinders Ranges though 
there are several artificial impoundments which 
display characteristics similar to such lakes. There 
are also a few permanent artificial saline pools 
associated with the open-cut mine at Leigh Creek. 
The natural standing waters in the region are 
temporary and comprise two quite different sorts 
of habitat: large salt lakes which are mostly dry 
(when they are usually referred to as playas or 
playa lakes) but fill after rare, episodic rain in large 
amounts has fallen in the area, and small, 
freshwater pools or claypans which are also 
mostly dry but contain water more frequently and 
for varying periods (according to their size, 
structure and location) after seasonal rain has 
fallen. 

We know very much less about the natural 
history of standing waters in the Flinders Ranges 
than we do of flowing waters. Some recent work 
on Lake 

Torrens after a huge rainfall in March 1989 is of 

particular interest and provides a broad 
indication of the biology of the large salt lakes in 
the region when fully inundated. An unpublished 
survey of standing fresh waters near Leigh 
Creek conducted on behalf of the Electricity 
Trust of South Australia (ETSA) is also of 
interest and value (Wade et at. 1995). For 
temporary, freshwater pools, however, our 
knowledge is minimal. Comments on them must 
largely draw on knowledge of such pools 
elsewhere in arid Australia (but see Williams 
1985). All that can be said about them at 
present is that they are known to contain a 
diverse set of animals (including frogs), all, of 
course, able to withstand desiccation or escape 
it by flying away. 
 
Permanent water-bodies 
As noted, the only permanent bodies of standing 

water in the Flinders Ranges are artificial. Two of 
the largest, as well as several smaller bodies, are 
located near the township of Leigh Creek and 
associated with the mine operated there by ETSA. 
They were surveyed briefly in June 1995 (Wade et 
al. 1995). 

The two large bodies are Aroona Dam (3.5 x 2.2 
km), which impoundsAroona Creek to provide 
water for the township and was constructed in 
1955, and the Retention Dam (3.5 x 0.25 km), 
which impounds Leigh Creek to prevent mine 
flooding and was constructed in 1980 (Fig. 9.7). 
Both contain fresh water. The smaller water-
bodies result from mining activities and are filled 
by run-off from mine dumps, 



 109 

floodwater or groundwater seepage. Access to 
them is restricted. All are moderately saline (6-25 
glL) with the most saline also highly acid (pH 2.5). 

The fauna and flora of these permanent waters 
appears depauperate, particularly that of the 
smaller, saline sites. Perhaps this reflects their 
recent origin and isolation from permanent natural 
waters elsewhere in the State, at least so far as 
the fresh waters are concerned. Oligochaetes, 
cyclopoids, beetles (Allodessus bistrigatus or 
Antiporus), ceratopogonids, chironomids and 
leptocerid caddis larvae were found in both of the 
large freshwater-bodies, with hydracarines, 
c1adocerans, Gloeon fluviatile (mayfly) and 
anisopteran nymphs also found in the Retention 
Dam, and ostracods in Aroona Dam. Not 
surprisingly given their saline nature, the 
invertebrate fauna of the smaller water-bodies 
was dominated by beetles (especially 
Necterosoma and Berosus) and dipteran larvae 
(especially ceratopogonids and chironomids). 
Curiously, no frogs were recorded from any of the 
standing waters, fresh or saline. 

The same poverty of species was also evident 
amongst plants. Only eight and seventeen 
species of algae were recorded from Aroona Dam 
and the Retention Dam, respectively, and none to 
ten in the smaller bodies of water. All were green 
algae, diatoms or cyanophytes. Navicula, 
Ghlorococcus, Cladophora, Spirogyra and 
Anabaena torulosa were the most common types 
in the freshwater impoundments; Gymbella, 
Gyrosigma and Nitschzia sigmoida were the 
commonest forms in the saline pools. The only 

aquatic macrophyte was Ruppia: it occurred in the 
pools. Eucalyptus camaldulensis and Melaleuca 
glomerata (the desert paperbark) were the only 
common riparian trees associated with the 
freshwater-bodies. 

There are also several freshwater 
impoundments constructed to supply water to 
towns or stock in the southern Flinders Ranges. 
Beetaloo, Baroota and Pekina reservoirs are 
amongst the largest. Many farm dams are 
supplied by bores. Little information is available 
on their biota. 

 
Salt lakes 

There are no significant natural salt lakes within 
the Flinders themselves since one of the two 
essential prerequisites for their development is 
lacking: significant areas of endorheic drainage 
that terminate within the Ranges. However, two 
very large and ephemeral salt lakes lie nearby, 
Lake Frome to the east (Fig. 9.8), Lake Torrens to 
the west. Although outside the area considered in 
this book, both are integral parts of the natural 
history of the Flinders Ranges since both are the 
termini of rivers and streams originating in the 
Ranges, particularly Lake Torrens (see 
Introduction). Only Lake Torrens has been 
investigated when fully inundated. Our biological 
knowledge of Lake Frome is largely confined to 
knowledge of past conditions and derived from 
the study of plant remains (pollen) in cores taken 
from the surface of the lake (e.g. Singh 1981; 
Singh & Luly 1991). This lake is not further 
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considered here, though, like Lake Torrens, it is 
not without biological interest - and a small 
terrestrial biota - even when dry. A variety of 
spiders, beetles, ants and other insects occur on 
the bed of these lakes when dryas well as a 
sparse and scattered, low-growing vegetation 
(samphires (Halosarcia), saltbushes (Atriplex), 
Frankenia, Zygophyllum and Selenothamnus 
squamatus). 

Lake Torrens, a large expanse of usually dry 
lake bed, has an area of 5923 km2

 and its 
catchment (including the lake) an area of 32000 
km2

. Two hundred kilometres long and 30 km 
wide, it is the second largest salt lake in Australia 
after Lake Eyre. A number of geological and 
related studies of it have been made, most 
notably by Johns (1963, 1967). These and other 
studies were reviewed by Schmid (1985) who 
studied its sediments and hydrology. Geologically, 
the lake may be described as a playa within a 
graben resting on 300 m thick Cainozoic 
sediments. In the top 100 m of the sediments, that 
is, in Quaternary sediments, gypsum precipitates 
near the centre of the playa. Surface halite 
(sodium chloride) accumulation is rather small 
given the long time that it has had to accumulate. 
Schmid (1990) explained this as due to the low 
actual rate of evaporation of groundwater (-50 
mm/yr); most halite remains stored in sediment 
pore spaces. In any event, both subsurface and 
surface water (brine) is dominated by sodium and 
chloride. 

There are several low-relief mound-springs on 
the lake bed (-0.1 m elevation, and one large one 
(2 m elevation). Relief results from gypsum 

accumulation but, in contrast to the almost halite-
free lake surface, all low-relief mound-springs 
have a halite crust up to 10 mm thick. The surface 
sediments of the lake as a whole, however, can 
be described as gypsiferous clay. 

All main rivers into Lake Torrens arise in the 
western half of the Flinders Ranges (Mulgaria, 
Depot, Parachilna, Moralana and Willochra 
Creeks). After leaving the Ranges, they debouch 
onto a flat, permeable, alluvial plain so that they 
rarely discharge water directly into the lake itself. 
Surface water on the lake, when it occurs, 
generally results from rain over the lake. It takes 
the form of shallow « 2 cm), locally isolated pools 
that persist for short periods only and, driven by 
the wind, migrate across the lake bed irrespective 
of gradient. Rarely, substantial rainfall leads to the 
development of a deeper, more persistent and 
extensive body of water in the lake basin. One 
such rare event took place recently, in early 1989, 
and a number of scientists seized the opportunity 
to study the lake as it slowly dried during 1989 
and early 1990. The scientific results, for the most 
part, remain unpublished, but some popular 
accounts of events focussed on birdlife have been 
published (Phillipps 1990; Robinson & Minton 
1990). The following account is based upon both 
published and unpublished material. 

Widespread rain began to fall over northern 
South Australia in March 1989. Peak falls were on 
March 14, some almost 0.25 m. Most fell on the 
western Ranges and estimates are that almost 
0.7 m fell on 
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the highest parts of the Ranges during the month. 
The water quickly drained into Lake Torrens filling 
it to a mean depth of 0.5 m but to 1.5 m on the 
western side (Fig. 9.9). Areas of low relief on the 
lake bed became islands. Water remained in the 
lake for almost a year, at first in a complete body 
of significant depth, later (late 1989 and early 
1990) following evaporation and seepage, as 
increasingly shallower and separate bodies of 
water. The lake was again a dry playa by mid-
1990. Salinities reflected changes in water depth. 
It appears that shortly after the lake filled the 
salinity was <3 g/L i.e. fresh. It rapidly became 
more saline with salinity values from April to 
November between 10 and 40 g/L (but with 
considerable variation between sites and times). 
In December, salinity began to rise rapidly so that 
by the end of that month they were near or over 
200 g/L. In early 1990, salinities continued to rise 
until they were over 300 g/L. 

Aquatic life appeared soon after water did. 
Before salinity had risen too far, Triops 
australiensis australiensis, the shield shrimp, an 
animal more usually found in ephemeral 
freshwater claypans, was collected from the 
southern end of the lake. It soon disappeared. A 
species of Branchinella (fairy shrimp), apparently 
new to science (M. C. Geddes pers. comm.), was 
also found at the southern end of the lake when 
moderate salinities still persisted. As soon as 
salinities began to rise, however, a fauna 
developed that seems to be typical of episodically 
filled salt lakes in central Australia (Williams & 
Kokkinn 1988). Its diversity was not high 
compared to that of fresh waters, but even so it 
involved a relatively large number of species. It 
was dominated by cladocerans, ostracods and the 
brine shrimp, Parartemia minuta. All of these are 
crustaceans, but, whilst not numerically important, 
a number of insect species also occurred, 
particularly some species of chironomid. Table 9.1 
(based on Williams, De Deckker & Shiel unpubl.) 
lists all the invertebrate taxa present. 

In addition to the invertebrates, there were two 
sorts of vertebrate: fish and birds. Only a single 
species of fish occurred, Craterocephalus eyresii, 
a reasonably widespread and tolerant species. It 
never developed large populations and appears to 
have been abundant shortly after the lake filled. It 
is likely that populations developed from small 
resident populations known to live in some 
moundsprings near or on the lake (J. Reid pers. 
comm.). On the other hand, several species of 
bird took up residence on the lake, with two 
developing large populations: Cladorhynchus 
leucocephalus (banded stilt) and Larus 
novaehollandiae (silver gull). Other birds present 
were Sterna nilotica (gullbilled tern), Recurvirostra 
novaehollandiae (rednecked avocet), Falco 
peregrinus (peregrine falcon) and F berigora 
(brown falcon). The last two species are terrestrial 
predators but all others are essentially water-
birds. All bred at Lake Torrens in 1989. 

The breeding of the banded stilt deserves 
special note. This species of wader is endemic to 
Australia but, after its initial description in 1816, 
breeding was not recorded until 1930 when nests 
were seen in a few lakes in Western Australia and 
in South Australia at Lake Callabonna, north of 
the Flinders Ranges. Until 1989, no further 
breeding of this species had been recorded in 
South Australia. In Lake Torrens, breeding began 
on islands only four weeks after the lake filled and 
eggs (3-4, sometimes 5) were continuously 
incubated by both parents for 19-21 days. The 
chicks were not fed by parent birds but within two 
days of hatching were led to the water's edge by 
them where they immediately began to feed. 
Shortly afterwards, the chicks banded together 
into 'creches' and together with some adults swam 
away from the nesting sites to new feeding 
grounds. In some cases, they moved up to 100 
km away. The remaining adults then began a 
second breeding cycle. The first cycle was 
essentially complete by early May, that is, only 
two months after the lake had filled, and the 
second by mid-June. Thus, a breeding cycle took 
only six weeks and not surprisingly a large 
population of the stilt quickly built up. Also not 
surprisingly, large numbers of frequently 
defenceless eggs and chicks did not go 
unpredated for long. Silver gull populations also 
built up and it appears that it was mostly gull 
predation which eventually terminated the 
breeding of the stilt rather than shortage of food or 
adverse environmental conditions. 
Table 9.1. LIST OF AQUATIC INVERTEBRATES 
RECORDED AT lAKE TORRENS, 1989-1990 DATA 
FROM WilLIAMS, DE DECKKER & SHIEL (UNPUBL.). 
Rotifera 
Brachionus plicatitis  
Hexarthra fennica  

Anostraca 
Parartemia minuta  
Branchinella ?nov.sp. 

Notostraca 
Triops australiensis australiensis 

Ostracoda 
Australocypris insularis  
Heterocypris nov.sp.  
Diacypris whitei D.dictyote 
D.compacta 
Mytitocypris splendida  
Platycypris baueri  
Trigonocypris subglobosa  
Reticypris walbu 

Cladocera 
Daphniopsis queenslandensis Daphnia 
sp. 
Moina baylyi 

Copepoda 
Metacyclops sp.  
Apocyclops cf. dengizicus  

Ceratopogonidae 
Chironomidae 
Tanytarsus barbitarsis  
Tanytarsus sp.  
Procladius paludicola  
Pentaneura sp. 
Coleoptera 
Necterosoma dispar  
Sternopriscus clavus 
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Temporary pools of fresh water 
Animals characteristic of temporary, freshwater 

pools include the shield shrimp Triops 
australiensis australiensis, found throughout 
central Australia, anostracans (fairy shrimps), and 
certain insect groups, especially beetles and bugs 
(Coleoptera and Hemiptera). Many more species 
have been recorded from temporary, freshwater 
pools elsewhere in dry areas of Australia, but 
detailed investigations of such waters in the 
Flinders Ranges have not been made. The only 
animal positively recorded from these pools is the 
trilling frog, Neobatrachus centralis. This has been 
recorded from a number of claypans, roadside 
pools and other temporary waters in the Leigh 
Creek area (Wade et at. 1995). It escapes 
desiccation by burrowing as an adult and its 
aquatic tadpoles have a rapid maturation rate. 

Exploration of temporary freshwater pools in the 
Flinders Ranges area offers considerable 
opportunities for some significant pioneering work 
(and the chance for amateur biologists to 
contribute to knowledge should they happen to be 
in the area after rain) (Fig. 9.10). Some of the 
more obvious questions which await resolution 
are: (1) precisely what animals occur (what is the 
biodiversity), (2) what are their adaptations to 
desiccation, instability, high light intensity and 
temperatures, and isolation, (3) how is the 
biological community structured, and (4) how does 
it function? The obvious difficulty in addressing 
these questions is our inability to predict exactly 
when the pools will contain water and to arrange 
this event so that it coincides with holidays, grants 

given to support scientific research, and ongoing 
schedules! 
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10: Terrestrial Invertebrates 
by A. D. AUSTIN, G. H. BAKER, P. H. COLMAN, R. H. FISHER, M. S. HARVEY, D. 

B. HIRST, N. A. LOCKET and F. REAY 
 

INTRODUCTION 
As well as being extremely speciose and 

comprising numerous animal phyla and hundreds 
of families, invertebrates also make up most of 
the animal biomass in all habitats including semi-
arid and arid regions of the Flinders Ranges. 
Together with their obvious presence, they also 
perform many important ecological roles, such as 
the pollination of many plant species, breakdown 
of carcasses and leaf-litter, incorporation of 
humus and nutrients into soils, and the regulation 
of their own numbers through predation and 
parasitism. They are also the dominant animal 
herbivores. On a world-wide basis about 70% of 
all described species are invertebrates and more 
than 60% are arthropods (insects, spiders, 
crustaceans, etc.) (Wheeler 1990). When this 
comparison is made between animals alone, the 
proportion of arthropods is about 75%. However, 
these figures are restricted to described species 
and the real size of most invertebrate groups is 
much larger. Several have been recognised as 
being 'mega-rich' in species: these include the 
insects and mites (both Arthropoda), nematodes 
and protozoans. Estimates of the real size of 
these taxa indicate that they may comprise three 
to 20 times the number of species currently 
recognised (May 1992). 

Little information is available on the biomass of 
invertebrates, but some calculations made for arid 
regions (including Australia) show that the mass 
of scorpions alone may exceed that of terrestrial 
vertebrates, and that the total for arthropods can 
be up to 15 times larger (Polis 1990). 
Invertebrates are clearly a dominant and 
ecologically important part of the biological 
diversity of all habitats and this is undoubtedly the 
case for the Flinders Ranges. However, because 
of their great diversity, only an overview of the 
major groups can be provided in this chapter. 
Also, as for many parts of Australia, the 
invertebrate fauna of the Flinders is poorly known 
and, for many groups, only the most general of 
comments can be made here. The literature on 
invertebrate systematics and biology is vast, but 
references that are particularly useful for the 
identification of major groups (to Order level) for 
Australia are Harvey & Yen (1989) and Lawrence 
et al. (1991). 

INSECTS 

General comments 
With the exception of some groups such ants 

and butterflies, which are relatively well studied, 
the insect fauna of the Flinders Ranges is poorly 
documented. There has been no systematic or 
longterm field sampling undertaken that might 
reveal the seasonal appearance of rare species 
and/or those restricted to specific habitats. 
Knowledge of most insect groups comes from 
incidental collecting which favours common or 
easily collected groups. However, enough 
information is available both for insects and some 
other invertebrate groups that indicates that the 
fauna of the Flinders Rangers is typical of much 
of semi-arid and arid Australia, i.e. it comprises 
mostly widely distributed species and few 
endemic taxa. The fauna of this region also 
displays a significant transition zone between the 
higher rainfall area of the southern Flinders 
centred on Mt Remarkable and the much drier 
areas north of Wilpena (see Chapter 6). The 
fauna of the southern part is associated with open 
sclerophyll forest and probably shares a 
significant proportion of species with the Mt Lofty 
Ranges. Indeed, the Mt Remarkable area may be 
the north-westerly extention of the distribution of 
many species that have a broad Bassian 
distribution. The more arid parts of the Flinders 
undoubtedly share more species with the arid 
interior. For more detail on the general biology 
and classification of specific groups of insects see 
CSIRO (1991). 

 
Insects on plants 

The vegetation of the Flinders from the southern 
wetter region to the arid north is dominated by 
eucalypts and acacias (see Chapter 8). A large 
number of insect species comprising many groups 
are associated with these and other trees. They 
include species that chew, mine or skeletonise the 
leaves, suck up sap, cause galls on leaves and 
branches, bore into the trunk and branches, and 
feed on fruits or flowers. At various times, 
particularly when trees are under environmental 
stress, insect herbivores can explode in 
population size and they may cause considerable 
damage. Sap-sucking insects such as lerp and 
scale insects fall into this category. Periodically, 
the lerps Cardiospina spp. 
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and Glycaspis spp. outbreak on eucalypt trees in 
the Mt Remarkable and Wilpena areas. The 
leaves of large trees often brown-off completely 
and appear dead, but they inevitably recover in 
the following season. However, small saplings are 
often badly stunted or killed by large numbers of 
lerps and other leaf-feeding insects. 

Leaves are fed on by a variety of moth larvae 
and beetles (both larvae and adults). The 
characteristic feeding of the leaf skeletoniser, 
Uraba Iugens Walker (Fig. 10.1), is commonly 
seen in the southern half of the Ranges. Many 
other Lepidoptera are associated 

Fig. 10.1. The larva of the gum-leaf 
skeletoniser, Uraba lugens, feeding on a leaf of 
Eucalyptus camaldulensis in the Chambers 
Gorge area. 

Figs 10.2 & 10.3. Leaf galls on Eucalyptus 
camafdulensis in the Chambers Gorge area, 
formed by the larvae of different species of 
small wasps (Hymenoptera). 
 

with eucalypts, for example from the families 
Oecophoridae, Lasiocampidae, Gelechiidae and 
Geometridae (see Common 1990). In the northern 

parts of the Ranges Eochrois spp. 
(Oecophoridae) feed on melaleucas, while the 
castiniid Synemon sp. and the geometrid Phallaria 
sp. are thought to be endemic to the region. 
Beetles are also important leaf herbivores, 
particularly the Chrysomelidae and some 
Scarabaeidae which are sometimes numerous in 
the wetter southern parts of the Flinders. 

Many different types of insects cause galls on 
plants. These include flies, thrips, psyllids, bugs 
and wasps. The small spherical swellings 
common on eucalypt leaves (Figs 10.2, 10.3) and 
the larger smooth nodule-like galls on some 
acacias are usually caused by wasp larvae. The 
most complex and distinct galls on eucalypts are 
formed by a genus of coccoid bugs, Apiomorpha 
spp. The females produce large galls, the shape 
of which is often species specific, while males 
sometimes form smaller galls on the surface of 
those of the female gall. 

Trees and bushes in the semi-arid and arid parts 
of Australia flower infrequently and, when they do, 
an individual tree usually attracts many species of 
insects which then feed on pollen and/or nectar. 
These include tiphiid and scoliid wasps, native 
bees (Halictidae, Colletidae and Anthrophoridae), 
flies and beetles. A single flowering bush may 
have as many as 20 species of wasps foraging on 
it at one time, and even more species of native 
bees, though the latter usually forage at different 
times of the day. Unfortunately, flowering bushes 
and trees are often inundated with feral, 
introduced honey bees, Apis mellifera L. (see 
below). One of the most striking insects that can 
been seen on flowers are jewel beetles 
(Buprestidae), recognised by their bright, often 
metallic colour pattern and elongate, pointed 
shape. Many of the insects attracted to flowers 
are involved in pollination of a wide variety of 
native plants. 

The fruits and seeds of plants also attract a 
large number of specialist herbivores that include 
weevils (Curculionidae) and other beetles, a 
number of moth families, seed wasps 
(Chalcididae and Eurytomidae) and ants. These 
groups can have a significant adverse effect on 
plants by greatly reducing the proportion of viable 
seed. 

The bark of trees, particularly large eucalypts, 
provide a refuge for many insects, spiders and 
other invertebrates. Some insects feed as 
scavengers under bark plates and tenebrionid 
beetles and the cockroach Laxta granicollis de 
Saussaure which has flattened, wingless females, 
are good examples. Other insects, for instance 
the common pentatomid bug Poecilometis 
patruelis Stal (Fig. 10.4), often overwinter under 
bark, sometimes gregariously. The larvae of 
several groups of beetles and a few moths bore 
into the trunks, branches or roots of trees, in some 
instances causing dieback or occasionally the 
death of trees. The longicorn beetles 
(Cerambycidae) are the most important 
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group of wood-boring insects (after termites), 
and the genera Uracanthus and Phoracantha 
are commonly associated with dieback on 
eucalypts, acacias and Callitris spp. Generally, 
this family is poorly known and requires urgent 
taxonomic study for Australia. 
 

Insects of open ground and grassland 
Undoubtedly the insects most commonly 

encountered by visitors to the Flinders Ranges 
are ants (Formicidae) and grasshoppers 
(Acridoidea). Both are found in virtually all 
habitats throughout the Ranges, but they are 
most abundant and easily seen on the ground in 
open situations. Ants are social insects which 
construct nests, mostly underground, containing 
up to several thousand individuals nearly all of 
which are sterile workers. Different species 
forage for particular types of food: some are 
predators, others are scavengers, while some 
specialise in collecting seeds, feeding on nectar, 
or associating with sap-feeding bugs to harvest 
their honeydew. Because of their vast numbers, 
ants have a profound impact on their 
environment as can be seen by the vegetation 
cleared from around their nests and trails. The 
most prominent species in the Flinders is the 
meat ant, Iridomyrmex purpureus (Smith). which 
builds a low mound covered with gravel. Other 
common genera are Camponotus spp. (sugar 
ants), Myrmecia spp. bull-dog ants), the workers 
of which often forage individually, the 
iridescent(Rhytidoponera, spiny Meranoplus, and 

Fig. 10.4. The pentatomid bug Poecilometis 
patruelis found under the bark of a large 
eucalypt in Wilpena Pound. Scale; 10mm. 

Melophorus spp. which are active at high 
temperatures and can be seen foraging on the 
ground when most other species have retreated 
to their nests. One of the few ants thought to be 
restricted to the Ranges is a species of 
Tetraponera which is found along creek beds. In 
excess of 100 species of ants can exist at a 
single location in semi-arid Australia and this is 
probably also the case for the Flinders Ranges. 
Although the species level taxonomy of ants in 
Australia is not well documented, Greenslade 
(1979) has provided a key to the genera known 
from South Australia. 

There are approximately 60 species of 
grasshoppers in the Flinders (K. Key pers. 
comm.). Many members of this group are adapted 
to arid and semiarid conditions, i.e. open country, 
and stony or rocky ground. Most species are 
widely distributed, with the stony country species, 
Buforania crassa Sjostedt, being a good example. 
Other opencountry species include the well known 
native pests Chortoicetes terminifera Walker 
(plague locust) and Austroicetes cruciata de 
Saussure (plague grasshopper), as well as A. 
frater Brancsik. Morabine species are well 
represented; for instance Flindersella spp. which 
are slender apterous insects that live on low 
shrubs. A number of grasshoppers are associated 
with Triodia, including Macrotona spp. which are 
often seen around Wilpena Pound. Goniaea spp. 
can be found in the gorges and southern Flinders 
where eucalypts are common. Members of this 
acridid genus have grey or brown hemielytra 
making them cryptic among dead and fallen 
eucalypt leaves. 

Apart from grasshoppers, tettigoniids and 
katydid crickets are also well represented. A giant 
form of the tettigoniid Metaballus brevipennis 
Rentz is known from Parachilna. Kawanaphila 
triodiae Rentz, recently described from Wilpena 
Pound, lives in spinifex clumps and probably 
feeds on pollen (D. Rentz pers. comm.). The 
widespread katydid, Terpandrus splendidus 
Hebard, is nocturnal (as most are); it is large in 
size, has a loud call, and is predatory on other 
insects in eucalypt vegetation. Species of the 
wingless, burrowing gryllacridid Ametrus are also 
known from the Flinders. These huge crickets are 
thought to be scavengers though their biology is 
poorly known. 

In sandy areas, particularly along the courses of 
dry creek beds, the excavated pit traps of anti 
ions are often evident (Fig. 10.5). Antlions are the 
larvae of myrmeliontid lacewings (see below). 
They sit hidden below the sand at the bottom of 
their conical excavations and grab and feed on 
any invertebrate prey that stumbles into their pit. 

 
Soil and litter insects 

A large number of insect species inhabit soil and 
litter and they comprise a wide range of biological 
types, including those that feed on decaying 
vegetable matter, micro-organisms and those that 
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prey on other invertebrates. Often it is the larval 
stages that are most numerous in this habitat, with 
four groups dominating, the cockroaches 
(Blattodea), beetles (Coleoptera), springtails 
(Collembola) and termites (Isoptera). Cockroaches 
are common scavengers in leaf-litter and they are 
most numerous in the southern part of the Flinders. 
Two common genera that are often collected in pit-
fall traps are Ellipsidion and Platyzosteria. The 
Coleoptera are highly speciose, particularly in the 
denser litter of the southern Flinders. The 
superfamilies Staphilinoidea, Cucujoidea, 
Tenebrionoidea and Curculionoidea are 
particularly rich, many of which are associated with 
rotting wood as well as leaf-litter. This is the only 
large order of insects for which the means to 
identify them to generic level is easily available 
(see Matthews 1980-1992). 

Often overlooked because of their small size, 
springtails (so-called because of the jumping organ 
on their abdomen) can reach high numbers in soil 
and litter in arid areas (2000-3000/m2). They 
mostly feed on micro-organisms associated with 
the rhizosphere and thus represent an important 
biological element in this habitat. The only survey 
of collembolans in the Flinders was undertaken in 
the Oraparinna National Park over a seven day 
period about 20 years ago. Intensive collecting in 
several habitats yielded 65 species belonging to 
the five major families (P. Greenslade pers. 
comm.). Also extremely important in modifying soil 
and breaking down dead wood are the termites. 
Most species in semi-arid Australia live in 
subterranean nests in the soil, under stones and 
boulders, or in rotting logs. A few such as some 
Coptotermes spp. construct complex mound-
shaped nests (termitaria) which provide a 
favourable internal environment. Termites are 
social in that many individuals live together in a 
colony, and they have several castes (workers, 
soldiers, reproductives) which perform specific 
tasks. Workers move out from the nest via 
concealed tunnels and forage on grass or wood 
(either rotting wood, timber in service or tree 
hollows) returning with it to the nest. A number of 
genera have been recorded from the Flinders, 
including Coptotermes, Kalotermes and Amitermes 
which have mandibulate soldiers, and 
Nasutitermes which have soldiers with pointed 
(nasute) heads that contain a special gland for the 
production of defensive chemicals. 

 
Insects near water 
The adults of several groups of insects that have 
aquatic larvae are commonly encountered both 
near and far from permanent and temporary water 
bodies. They often occur in large numbers at 
particular times of the year and usually have 
distinctive flight behaviours. For example, the 
stonefly Riekoperla nasa Theischinger 
(Plecoptera), which is found throughout south-
eastern Australia, extends from the Adelaide 
region into the southern Flinders Ranges 

Fig.10.5. The conical pit trap of an antlion (myrmeliontid 
larva) common in sandy soil throughout the Flinders 
Ranges. Scale = 30 mm. 

 
At Mt Remarkable huge emergences of adults have 
been recorded towards the end of spring (G. 
Theischinger pers. comm.). Dinoperla evansi 
Kimmins has also been recorded in the southern 
Flinders and is possibly restricted in distribution to 
here and the Mt Lofty Ranges. 

The most obvious insects near water are 
dragonflies and damselflies (Odonata), which are 
notable for their large size, striking colours and 
rapid flight punctuated by hovering. Dragonflies are 
characterised by having non-folding wings, while 
damselflies do fold their wings when at rest. 
Approximately 15 - 20 species of Odonata are likely 
to occur in the Flinders (Watson et al. 1991). A 
number of common species occur around the creek 
at Wilpena Pound and near water in the larger 
gorges. These include the blue damselfly 
Austrolestes annulosus (Selys), the brown 
damselfly Ischnura sp., and the dragonflies 
Austroaeschna unicornis (Martin), Hemianax 
papuensis (Burmeister), Diplacodes spp. and 
Orthetrium spp. Not uncommonly, large dragonflies 
can also be seen apparently hunting for food, 
significant distances from water, for instance at the 
summits of St Mary Peak and Mt Chambers. 

During summer, when watercourses are reduced 
to rapidly evaporating often widely-spaced pools, 
numerous insects can be seen at their edges 
collecting water or mud. The most numerous are 
feral honey bees (Apis mellitera) which collect 
water to cool their nest evaporatively, as well as a 
number of sphecid and vespid wasps that collect 
mud to construct their nests under rock over-
hangs. The spider-hunting sphecid, Sceliphron 
lateum (Smith), is probably the most common 
species. Its nests (Fig. 10.6), which contain many 
paralysed spiders provided by the adult female as 
a food source for its developing larvae, can be 
found in most gorges where there is permanent or 
semi-permanent water. 
Nocturnal insects that come to light 

Many insects are attracted to light at dusk or 
during the night and this is a particularly useful way 
of surveying some groups. The Lepidoptera (moths) 
are by far the most numerous insects that come to 
light. A mercury-vapour light (Fig. 10.7) will often 
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Fig. 10.6. The ornate mud nest of the wasp 
Sceliphron lateum attached to a sheltered rock face in 
Chambers Gorge. Scale = 45 mm. 
 

attract in excess of 30 moth families in an hour, 
with medium to large moths such as Agrotis and 
Helicoverpa spp. often dominating and sphingids 
(hawk moths) being the most striking. Also, many 
tiny moths « 5 mm length), referred to as 
microlepidoptera, come to light. These comprise 
many separate families and they often have 
narrow delicate fringed wings. 

Other common insects at light are small green or 
brown mirid bugs and neuropterans (lacewings). 
Belonging to the latter group, the adults of anti 
ions (Myrmeleontidae), green lacewings 
(Chrysopidae), the mantid-like Mantispidae (the 
larvae of which prey on spider eggs), and 
dragonflylike Ascalaphidae, are often collected. 
On rare occasions in the northern parts of the 
Flinders Ranges, the water beetle Eretes australis 
Erichson is attracted to light in large numbers, 
often apparently many kilometres from water. 
Closer to water a weak light source will often bring 
in large numbers of caddisflies (Trichoptera), the 
larvae of which are fully aquatic. The fauna of this 
group in the Flinders Ranges comprises few 
species that are widespread in the lentic and low 
lotic waters of arid Australia. One micro-caddis 
species, Maydenoptila rupina Nebois, distributed 
from Tasmania to southern Queensland is also 
found in the Mt Lofty and Mt Remarkable areas 
(A. Wells pers. comm.). 

 
Butterflies 

One of the most easily recognised groups of 
flying insects are the butterflies, for which the five  
 

Fig. 10.7. Collecting moths and other insects from a 
white sheet illuminated by a mercury-vapour lamp at 
night. Here the light has attracted several hundred 
moths representing a large number of families. 

 
major families are well represented in Flinders 
Ranges by 28 species, though most have a much 
broader distribution (Fisher 1978). Their 
abundance at a given time is dependent largely 
on seasonal conditions. Following good summer 
rain several species may appear in large 
numbers. Of these the lesser wanderer, Oanaus 
chrysippus petilia (Stoll) (Fig. 10.8), whose host 
plants include several species of Asclepiadaceae, 
is conspicuous because of its orange colour, while 
the larger chequered swallowtail, Papilio 
demoleus sthenelus W. S. Macleay (Fig. 10.9), 
may be seen flying along dry creek beds where it 
host plants, Psoralea spp., occur. The small grass 
yellow, Eurema smilax (Donovan), is also 
conspicuous because of its bright colour, and is 
seen frequently near its host plants, Senna spp. 

In the Balcanoona Range the native orange tree, 
Capparis mitchellii, occurs. Known as "Iga" to the 
Aborigines of the Adnjamathanha tribe, this tree is 
host to two pierid butterflies, the narrow-winged 
pearl white, Elodina padusa (Hewitson), and the 
caper white, Anaphaeis java teutonia (F.) (Fig. 
10.10). The former species does not fly far from 
its host plant, but the caper white is known to 
migrate south in some years in immense flights 
that reach Mt Gambier and Kangaroo Island. 
Three rare skipper butterflies (Hesperiidae) have 
been recorded from the southern part of the 
Flinders. These species are small and not brightly 
coloured, and thus are not easily recognised. 
Their host plants are Stipa spp. (white-veined 
skipper, Anisynta a. albovenata Waterhouse; Fig. 
10.11), Lomandra dura (rare white-spotted 
skipper, Trapezites I. luteus (Tepper)), and 
Lepidosperma spp. (dirphia skipper, Motasingha 
dirphia trimaculata (Tepper)). 

At least ten species of Lycaenidae are known 
from the Flinders. These are mostly small and 
blue in colour, the commonest species being the 
amaryllis azure, Ogyris amaryllis meridionalis 
Bethune-Baker. 
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It is often seen flying around the mistletoe species 
that occur in the region and, together with most 
other Iycaenids, is associated with ants in its 
larval stages. Most of the other small butterfly 
species in this group will be seen near 
leguminous plants, especially Acacia spp. Little is 
known of the butterfly fauna of the extreme north 
of the region, although a rare subspecies of the 
Iycaenid genoveva azure, Orgyris genoveva 
splendida Tindale, was described from a single 
specimen collected near Mount Painter. 

Vagrant species from the east of the continent, 
such as the common eggfly, Hypolimnas bolina 
nerina (F.), have been recorded occasionally in 
the Flinders. Sporadic appearances such as this 
will probably continue to occur, especially in those 
years when climatic conditions suitable for long 
range dispersal of insects prevail. It should be 
noted that the National and Conservation Parks in 
the Flinders Ranges provide refuges for a number 
of butterfly species that are becoming rare or 
endangered elsewhere in South Australia 
because of habitat modification or destruction. 

 
Introduced insects 

A significant number of introduced species 
reside in the Flinders Ranges though most occur 
incidentally. These include aphids (Aphididae) that 
can be found on a number of weed species during 
the cooler months of the year; several species of 
scale insects (Coccoidea) associated mostly with 

ornamental plants in town gardens; two species of 
cockroach (Blattodea), the earwig Forficula 
auricularia L. (Dermaptera); a number of stored 
products species found in or near buildings and 
associated with human activity; and probably fleas 
(Siphonaptera) and lice (Phthiraptera) associated 
with domesticated animals. The most serious 
agricultural pest in the region is undoubtedly 
Lucilia cuprina (Wiedemann), the sheep blowfly, 
the larvae of which feed on subcutaneous tissue 
causing serious wounds and the death of sheep if 
untreated. 

The introduced honey bee, Apis mellifera, is 
widespread throughout the Flinders Ranges and 
exists in large numbers because of permanent 
feral colonies. There has been substantial debate 
regarding the adverse impact of this insect on the 
native biota and there is much need for extensive 
and comparative research in different habitats 
across the continent. However, the evidence to 
date indicates that the honey bee may compete 
with native insect and bird pollinators, and may 
also be responsible for substantial lower 
pollination rates in some native plants (see Paton 
1993 for review). Also, there is some likelihood 
that bee colonies may compete with native birds 
for tree-hollows as nest sites, particularly in areas 
where large trees with hollows are scarce. 
Furthermore, in late spring and summer when 
pools of water are drying up honey 
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bees may compete with mud-wasps for space 
around pools when they are collecting water to 
cool their nests evaporatively (A. D. Austin 
unpubl.). 

 
ARACHNIDS 

Spiders (Araneae) 
All spiders are predators and feed voraciously 

on a wide range of invertebrates, particularly 
insects. They are both diverse and ubiquitous 
throughout the Flinders Ranges, though the fauna 
is generally poorly known. To date, more than 150 
species in 92 genera and 38 families have been 
recorded; of these only 40 can be attributed to 
described species. 

As for insects, many species have distributions 
that extend from the Mt Lofty Ranges as far as Mt 
Remarkable and, thus because of this area's 
wetter climate, the spider fauna of the southern 
Flinders Ranges is notably different from that of 
the northern section. Species with such a 
distribution include the flower spiders 
(Thomisidae), Oiaea pilula (Koch) and Sidymella 
trapezia (Koch), the common Adelaide huntsman, 
Isopedella leai (Hogg) (Heteropodidae), and a 
small stick-like spider, Miagrammopes sp. 
(Uloboridae), which has previously only been 
collected in South Australia from coastal areas. A 
number of spiders is widespread throughout the 
Flinders Ranges as well as in the southern part of 
the state. Some of the more familiar species in 
this category are the blackhouse spider, Badumna 
insignis (Koch) (Desidae), the white-tailed spider, 
Lampona cylindrata (Koch) (Lamponidae), the 
common garden orb-weavers (Araneidae), 
Eriophora biapicata (Koch) and E. heroine (Koch), 
the common wolf spider (Lycosidae), Lycosa 
leuckartii (Thorell), and the redback, Latrodectus 
hasseltii Thorell (Theridiidae). 

Minute spiders, generally considered to be 
prone to dehydration because of their small size, 
are represented by the genera Hadrotarsus 
(Theridiidae) and Grymeus (Oonopidae), and are 
able to survive the dry climate of the Ranges by 
having the abdomen well sclerotized or with 
sclerotized plates. Among the most conspicuous 
spiders is the large golden orb-weaver, Nephila 
edulis (Labillardiere) (Tetragnathidae) (Fig. 
10.12), which can occur in large numbers when 
seasonal conditions allow. The huge webs of this 
species, which incorporate strands of yellow silk, 
are most obvious when constructed between 
large Acacia bushes. The female spider remains 
in the centre of the web unless disturbed, and 
numerous small males are often present around 
the margins. A similar, but seldom seen orb-
weaver is the teardrop spider, Argiope protensa 
Koch, which prefers to make its web in low 
bushes. Although this spider also remains in the 
web during the day, it will often drop to the ground 
on a silk line when disturbed. 

The leaf-curling spider, Phonognatha melania 
(Koch) (Tetragnathidae), uses a tightly-curled leaf 

as a retreat at the centre of its orb-web in low 
bushes. Two species of bird-dropping spider, 
Celaenia (Araneidae), occur in the Ranges; one is 
C. calotoides Rainbow which constructs several 
eggsacs that look like World War II marine mines, 
while the other species appears to be undescribed 
and is known from a single adult specimen collected 
at Wilpena. Members of this genus attract male 
moths as prey by mimicking the sex pheromone of 
female moths. The other orb-weaving group present 
is the Uloboridae. It is represented by a species of 
Uloborus that lives under rock overhangs or in 
hollow tree-trunks and which has only been 
collected from the Flinders Ranges. The tangle-web 
builders (Theridiidae) comprise several small 
species of Achaearanea of which the most common 
is A. veruculata (Urquhart), a species of Oipoena, a 
common species of Euryopis which inhabits 
treetrunks or branches and appears to feed 
exclusively on ants, and an Argyrodes sp. which is 
common in webs of N. eduliswhere it feeds on 
insects too small to be taken by the resident female. 

The platform spider, Corasoides sp. (Stiphidiidae), 
is common in the Mt Remarkable National Park. Its 
large sheet-web, with an overhead tangle of silk 
lines, hangs between low bushes and the funnel at 
one end leads to a short burrow in the ground where 
the spider waits for flying insects to hit the tangle of 
silk lines and fall to the sheet below. The webs are 
most easily seen when wet from dew or rain or 
when lit by the sun low in the sky. The sub-social 
webbuilding spider, Badumna candida (Koch), is 
also common throughout the Ranges. Colonies vary 
in size from a few to more than 100 spiders and they 
construct a dense network of silk lines that can often 
completely enshroud shrubs and bushes (Fig. 
10.13). Several spiders may jointly attack or feed on 
an insect caught in the their webs. 

Other conspicuous spiders are the 
Mygalomorphae, commonly called funnelweb and 
trapdoor spiders, although not all of the latter group 
construct a door to their burrow entrance. The 
females are rarely encountered as they spend their 
entire life (of many years) within the one burrow, 
enlarging it as they grow. Males may be seen at 
certain times of the year, usually in humid weather 
when they wander in search of a mate. Those with a 
door to their burrow belong to the genera Anidiops, 
Blakistonia (Idiopidae); Missulena, the mouse spider 
(Actinopodidae); and Idiommata scintillans (Rainbow 
& Pulleine), the brush-footed spider (Barychelidae), 
members of which can climb smooth surfaces, even 
glass. Blakistonia aurea Hogg, found in the Ranges 
and as far south as Adelaide, has a distinctive semi-
circular notched door (Main 1976). Genera with 
open burrows include Aname spp. (Nemesiidae) and 
Hadronyche f1indersi (Gray) (Hexathelidae), the 
latter being a relative of the funnel-web spiders of 
eastern Australia, which is found near Mt 
Remarkable. Although Hadronyche lacks a door to 
the burrow entrance, a short side shaft half-way 
down the burrow is closed with a door. The whistling 
or bird-eating spider, Selenocosmia stirlingi 
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Hogg (Theraphosidae) also constructs an open 
burrow and is apparently uncommon in the 
Flinders. It is so named because it looks large 
enough to eat birds, when in fact it only preys on 
other invertebrates. 

The often rocky terrain of the gorges and 
surrounding plains provides an ideal habitat for 
several flat-bodied spiders such as Selenops 
(Selenopidae), Hemicloea, Rebilus spp. 
(Gnaphosidae), and certain jumping spiders which 
live in narrow crevices between rocks. Some 
species of Hemicloea are also found under the 
bark of trees (Fig. 10.14) along with a common 
crabspider, Tharpyna simpsoni Hickman 
(Thomisidae), as well as several species of 
Clubiona (Clubionidae) (Fig. 10.15) and huntsman 
spiders, of which there are ten species recorded. 
The huntsmen, Holconia f1indersi Hirst (Fig. 
10.16), H. nigrigularis (Simon) and Isopedella 
cerussata (Simon) are commonly seen on tree-
trunks at night. Several species of badge 
huntsman spiders (Neosparassusspp.) may also 
be seen at night foraging over low vegetation after 
having left their day-time retreat under a rock or in 
leaf litter. Species of Delena are more secretive 
and are found under slabs of bark at the base of 
trees. Pediana occidentalis Hogg may also be 
found near the base of large trees or lower 
branches of small trees. 

At least one common species of wolf spider 
Lycosa senilis Koch, ventures into the branches of 
low herbaceous plants while other wolf spiders, 
such as L. stirlingae Hogg and L. palubunda 
Koch, hunt on the ground close to their burrow. 

Other common hunting spiders that occur in the 
Flinders include the lynx spider, Oxyopes 
amoenus Koch (Oxyopidae), and the jumping 
spiders (Salticidae), Breda jovialis (Koch), Helpis 
occidentalis Simon, Servaea vestita (Koch) (Fig. 
10.17) and several Lycidas species. Numerous 
members of the families Zoridae and Zodariidae 
also occur but only a few species have been 
identified. Many such species are active during 
the day in leaf-litter. The zodariids, of which 
Storena formosa Thorell is typical, are often black 
with yellow or white spots. Supunna spp. 
(Corinnidae), a similar ground-living black spider 
with white spots, is notable because of its rapid 
jerky movements. Two species of red and black 
spiders (Nicodamidae) are known from the 
Ranges, males of which differ from females in 
being diurnal. 

Around water Lycosa arenaris Hogg (Lycosidae) 
and Dolomedes sp. (Pisauridae) are common, 
both of which hunt predominantly at the waters 
edge, running across the surface to catch insects 
and diving beneath the water to evade predators. 
The long-jawed spider, Tetragnatha sp. 
(Tetragnathidae), builds its small orb-web 
between rushes over water, and aligns its 
elongate body with a silk line to hide during the 
day. 

Literature on spider biology and systematics for 

Australia are both scant and diffuse. However, 
Davies (1986) provides an excellent illustrated guide 
to the identification of spider families, while Main 
(1976) and Humphreys (1988) review the general 
biology of the Australian fauna and its ecology, 
respectively. 

A number of introduced spiders are present in the 
Flinders Ranges but are generally confined to 
buildings. The most common is the daddy longlegs, 
Pholcus phalangioides (Fuesslin) (Pholcidae), while 
the fiddleback spider, Loxosceles rufescens (Dufour) 
(Sicariidae), occurs more rarely in midnorth towns, 
and the midget spider, Erigone prominens 
(Bbsenberg & Strand) (Linyphiidae), is found as far 
north as the Gammon Ranges. 

 
Scorpions 

The scorpions of the Flinders Ranges, like the 
spiders, are not well known, though they have been 
regularly collected during general invertebrate 
surveys by museums and other institutions. Mainly 
nocturnal, scorpions are seldom observed casually, 
but are not hard to find. Turning rocks, looking under 
bark and sorting litter are familiar methods to field 
biologists, and pitfal[ traps, either located randomly 
or at the burrow mouth, work well. Since scorpions 
are the only group of terrestrial invertebrates that 
fluoresce, a portable lantern with UV tube is a highly 
effective means of watching or catching them at 
night. Though some are capable of giving a painful 
sting, no scorpions from the Flinders Ranges are 
regarded as dangerous to humans. 

Of the 30 described species from Australia, eight 
from three families (Scorpionidae, Buthidae and 
Bothriuridae) are recorded from the Flinders. Most 
are widely distributed, but one species, Urodacus 
elongatus L.E. Koch (Scorpionidae) (Figs 10.19, 
10.20), is endemic. 

Scorpion populations in the rocky vegetated parts 
of the Ranges differ from those inhabiting the 
surrounding sandy or stony open country. Species 
found in the latter areas, notably Urodacus armatus 
Pocock, U. yaschenkoi (Birula) and U. hoplurus 
Pocock, have wide distributions. All three extend 
over much of the dry interior of the continent, from 
Western Australia to the Great Dividing Range. Of 
these, U. armatus is a true inhabitant of the Flinders; 
U. hoplurus is known only from a single specimen 
col[ected at Wilpena Pound (Koch 1977); while U. 
yaschenkoi, like U. hoplurus, is an obligate burrower 
in sandy soil, and has not been recorded from the 
Ranges. 

Other scorpionids live in a shallow scrape under 
rocks, including U. manicatus (Thorell), common in 
the Adelaide Hills. This species occurs in the 
Flinders, but the niche here is largely filled by U. 
elongatus, a large endemic species which occurs 
throughout the Ranges, from the banks and dry 
beds of creeks to steep rocky slopes. This species 
shows marked sexual dimorphism; the male, unlike 
the female, having a particularly long tail. The 
burrowing species of Urodacus have rows of stout 
setae on their legs, absent in the species which 
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live under rocks. Known as sand combs these are 
used when dragging loosened sand out of the 
burrow. 

The Buthidae are represented by three species; 
two belong to the genus Lychas; L. marmoreus 
(C.L. Koch) and L. variatus (Thorell). The former 
is a small darkly mottled scorpion, found beneath 
stones or, particularly in winter, the bark of gum 
trees. Larger and paler than L. marmoreus, 
although also mottled, L. variatus is usually found 
in more open habitats than the wooded country 
favoured by L. marmoreus. A third buthid present 
in the region, Isometroides vescus (Karsch), was 
shown by Main (1956) to be a specialised 
predator of burrowing spiders, whose burrows it 
invades, killing and eating the resident. 

The Bothriuridae, widely speciated in South 
America, are represented in Australia by one 
genus, Cercophonius, of which C. squama 
(Gervais) is known from the Ranges. This small 
scorpion, a cryptic litter dweller, may be caught in 
pitfall traps or by Berlese funnel. The general 
biology of scorpions has been treated by Polis 
(1990), while Koch (1977) discusses the 
taxonomy and distribution of Australian species. 

 
Other Arachnid Groups 

Pseudoscorpions are small (1-5 mm) predators 
that superficially resemble scorpions, but lack an 
elongate tail and sting. Several species have been 
recorded from the Flinders Ranges. The flattened 
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Garypoidea, represented by Geogarypus taylori 
Harvey (Geogarypidae), Synsphyronus 
paradoxus Chamberlin, S. mimulus Chamberlin, 
S. niger Hoff, S. absitus Harvey and S. attiguus 
Harvey (Garypidae), occur under the bark of 
trees, under rocks or in leaf litter. Of these 
species the first five are widely distributed in 
Australia, but S. attiguus is apparently restricted 
to the Flinders (Harvey 1987). Protogarypinus 
dissimilis Beier (Olpiidae), collected from litter 
and moss, is only known from Alligator Gorge 
and appears to be a relictual species, given that 
all other members of the genus are found in 
moist, heavily forested habitats of eastern and 
south-western Australia. More intensive 
collecting will undoubtedly yield other olpiids 
from under rocks in the sem-arid parts of the 
Flinders. 
All terrestrial habitats contain a plethora of mite 

species (Acarina), and the Flinders Ranges is no 
exception. However, few have been identified 
although sporadic records appear in the 
taxonomic literature. Ticks and other parasitic 
mites occur on many terrestrial vertebrates in the 
area and, unlike more humid areas of Australia, 
rarely cause irritation to people. 

The harvestmen (Opiliones), some of which look 
superficially like long-legged spiders, have 
chelate (pincer-like) chelicerae rather than fangs. 
One small native species with long delicate legs is 
known to occur along creek-banks of the 
Gammon Ranges. 

 
MYRIAPODS 

The Myriapoda comprise two distinct groups, the 
chilopods (centipedes) which are all predators of 
other invertebrates, and the diplopods (millipedes) 
which are phytophagous detritovores. Of five 
centipede orders, only the Scolopendrida has 
been formally recorded in the scientific literature 
as occurring in the Flinders Ranges. These often 
brightly coloured large centipedes may be found 
under bark, logs and rocks where moisture is 
retained during summer. Scolopendra laeta 
Haase, S. morsitans L., Cormocephalus 
aurantiipes (Newport), C. strigosus Kraepelin and 
Ethmostigmus rubripes (Brandt) have been 
collected from various localities throughout the 
Ranges, although all are found in other parts of 
Australia. 

Millipedes occur in leaf litter, under logs, rocks, 
bark of trees or in soil. Most species require 
suitably moist conditions for survival. Few species 
have been recorded from the Flinders. 
Heterocladosoma galaxias Jeekel has been 
described from the Gammon Plateau, and 
Somethus grossi Jeekel from Melrose. 
Undetermined material in the South Australian 
Museum belong to the orders Polydesmida, 
Spirostreptida, Spirobolida and Julida. 

 
CRUSTACEANS 

The only terrestrial crustaceans recorded from 

the Flinders Ranges are sisters (Isopoda) for 
which the fauna is very poorly known. There have 
been no systematic collections made of the group 
in this region and none of the incidentally 
collected specimens in collections have been 
authoritatively identified. Slaters are normally 
found in leaf litter or under the bark of trees where 
moisture is retained during the summer months. 
Like millipedes, collembolans, some beetle larvae 
and some mite groups, slaters are an important 
part of the complex of invertebrates that break 
down leaf litter prior to its decomposition by micro-
organisms and subsequent incorporation into the 
soil. 

 
MOLLUSCS 

The Flinders Ranges support 33 species of 
native terrestrial gastropod molluscs (snails), 29 
belonging to the family Camaenidae, two to the 
Pupillidae, and one species each to the 
Helicarionidae and Succineidae (Solem 1992). Of 
the four noncamaenids, only Periciocystis ardeni 
Iredale (Helicarionidae) is endemic. Both 
Pupoides adeiaidae (Angus) and Gastrocopta 
margaretae (Cox) (Pupillidae) are widespread over 
south-eastern Australia, and the Succinea spp. 
(Succineidae) possibly represents one very 
widespread species. 

As happens elsewhere in arid Australia with the 
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Camaenidae, microsympatry (species co-
existing in a confined area) occurs regularly in the 
Flinders Ranges with various genera (a maximum 
of four), but rarely with species of the same 
genus. Aestivation strategies (rock sealing or free 
sealing). reproductive differences (e.g. penial 
structure), and presumably feeding 
specialisations, all help this sympatry. Little is 
known of the biology of these species, although 
Solem (1988), using rather complex formulae 
based on the scant rainfall data available for the 
Kimberley in Western Australia and the observed 
activity patterns of snails during the few times he 
and others were on site during a rain event, 
estimated Snail Activity Nights (SANs) at a 
minimum of 25 per year, i.e. the nights during 
which snails were active to feed, mate and 
increase shell size, without the constant problem 
of desiccation. The same criteria and 
consequently the number of SANs would most 
likely occur in the Flinders Ranges where the 
same snail families (sometimes genera) occur and 
survival strategies are similar. Of course rainfall 
pattern and duration (but not necessarily intensity 
as most water will run off) varies over the Flinders 
and consequently SANs will also vary between 
species and sites. 

The Camaenidae is represented in the Flinders 
Ranges by two subfamilies, the Sinumeloninae, 

represented by the genera Sinumelon (seven 
species), Pleuroxia (three species), Lacustrelix 
(three species) and Micromelon (one species), 
and the Camaeninae, with Cupedora (six 
species), Aslintesta (one species), Contramelon 
(one species), Cooperconcha (two species) and 
Glyptorhagada (four species and one subspecies) 
(Figs 10.21-10.28). According to Solem (1992), 
these two subfamilies converged on the Flinders 
Ranges in different historical waves, the 
Sinumeloninae arriving from the north, moving 
slowly down from the MacDonnell Ranges via the 
Everards and other outlying ranges, to eventually 
meet the northern mass of the Flinders, thence 
spreading and speciating. The Camaeninae 
arrived from the east. undergoing independent 
methods of adaptation to the arid conditions when 
leaving the moister Great Dividing Range. 

Solem's work (see Solem, 1985, 1988, 1992 & 
references therein) has brought to the attention of 
taxonomists and biogeographers the incredible 
diversity of the Camaeidae in arid Australia. with 
several hundred taxa described for this one 
family. This work has also opened many doors for 
future research workers. Perhaps the most critical 
gap in 
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our knowledge is that of the general biology of these 
snails, and perhaps the Flinders Ranges is where 
much of this information can be obtained. Solem's 
earlier work in the Kimberley and central Australia 
was, by design, undertaken in the dry season, for 
the simple fact that there is virtually no access 
during the wet season. To the contrary, much of the 
Flinders remains accessible all year round, allowing 
repeated access to sites during the wet times of 
year so that feeding, breeding and reproductive 
strategies could be observed while the snails are 
active. There is no reason to suppose that those 
strategies would not also apply to snails of the same 
and similar genera further north. 

Solem (1985), in discussing the genus 
Setobaudinia, shows that there is a constant pattern 
of growth stages and that male sexual maturity is 
reached in the second wet season, with female 
maturity reached in the third season. Does this apply 
to the genera in the Flinders Ranges? How long 
(how many seasons) do the various species live? 
How much rain needs to fall before a break in 
aestivation occurs? How many eggs are laid per 
cluster and how many clusters are laid over an 
individuals lifetime? These are some of the many 
questions that could be answered through a study of 
these snails. As a natural system for evolutionary 
and ecological studies, the gastropod mollusc fauna 
of the Flinders Ranges has immense potential. 

The aquatic fauna of the Flinders is much more 
restricted than the terrestrial, though little is known 
of the actual species present. Five species of 
Hydrobiidae, at present all undescribed, have been 
collected. Two species of Ancylidae, Ferrissia 
petterdi (Johnson) and F tasmanicus (Woods) are 
reported, as are two Lymnaeidae, Austropeplea 
lessoni (Deshayes) and A. tomentosa (Pfeiffer). and 
two Planorbidae, Glyptophysa gibbosa (Gould) and 
Helicorbis australiensis (Smith). 

 
ANNELIDS 

The role of earthworms (Oligocheata) in the 
improvement of soil structure and fertility is generally 
well understood (Lee 1985). Earthworms can 
improve the incorporation of organic matter below 
the soil surface, increase the numbers of water 
stable aggregates, improve water infiltration, 
aeration and root penetration, and increase 
microbial activity. They can also influence the 
composition of plant and soil invertebrate 
communities. There are several examples of 
earthworms significantly increasing plant production, 
particularly in New Zealand and Europe (see Lee 
1985 for references). In Australia, the ecology and 
management of earthworms was little understood 
until recent years. However, with increased 
recognition of the problems of soil degradation and 
the need to reduce farm costs and improve 
agricultural sustainability, earthworms have attracted 
increased research interest, particularly in south-
eastern Australia. Most of the research has been in 
agricultural rather than native habitats. 

Surveys throughout south-eastern Australia have 

shown that the earthworm fauna in agricultural soils 
is dominated by accidentally introduced species, 
predominantly Lumbricidae from Europe. The 
distributions of these earthworms are patchy and 
abundance is usually <200 m-2, which is considered 
low. Dominant species vary from one region or 
habitat-type to another. For example, the introduced 
lumbricid, Aporrectodea trapezoides (Duges), 
dominates in permanent pastures in South Australia 
whereas another introduced species, A. rosea 
(Savigny), is the most common species in 
pasturecereal rotations. Native species are rarely 
encountered in agricultural fields, but they can be 
commonly found in undisturbed habitats_ The scant 
information available suggests that invasion of 
native habitats by exotic earthworms has been very 
limited, but much research is still needed to confirm 
this. 

Knowledge of the earthworm fauna of the Flinders 
Ranges is limited to a few published records in 
Jamieson (1974) and unpublished data from surveys 
conducted by G. Baker and colleagues. The 
introduced A. rosea and A. trapezoides have been 
recorded most often, virtually always in disturbed 
habitats such as pastures or cereal fields_ Other 
exotic species include Microscolex dubius (Fletcher) 
and M phosphoreus (Duges) (Acanthodrilidae). The 
native earthworm fauna of Australia belongs to the 
family Megascolecidae and more than 300 species 
have been described thus far. Four of these are 
recorded from the Flinders Ranges; Gemascolex 
newmani Edmonds & Jamieson, G. lateralis 
(Spencer), G. mirabilis Jamieson and G. stirlingi 
(Fletcher). They are mostly found in the vicinity of 
creeks (Warren Gorge, Alligator Gorge, and near Mt 
Remarkable and Gladstone). 

Nothing is known specifically about the biology of 
earthworms in the Flinders Ranges but undoubtedly 
it is similar to that documented for species studied 
elsewhere in the south eastern part of the continent 
(e.g. Baker et al. 1992a, 1993a, b), some aspects of 
which are presented here. 

Several of the exotic species which predominate in 
agricultural soils in south-eastern Australian have 
broad native distributions in Europe. The origins of 
these species within their native ranges are not 
known, but it seems possible that the strains of 
these earthworms that were introduced may have 
come with the early European settlers from 
temperate climates in Europe and, thus, not be well 
suited to the Mediterranean climates they now face. 

Patterns in the distribution and abundance of 
earthworms in south-eastern Australia can be partly 
explained by variations in climate, vegetation and 
soil-type. For example, soil particle size influences 
the distributions of some introduced species (Baker 
et al. 1992b). The activity of the common species in 
pastures and cereal crops is restricted to the wetter 
months of the year (May to October) when the water 
suction potential is less than about 150 kPa (Baker 
1992a, 1993a, b). Activity is restricted 



 125 

to the top 10 cm of soil. At other times of the 
year, earthworms are inactive, usually knotted 
up to reduce water loss, at greater depths in the 
soil. 
Different burrowing and feeding behaviours have 

been recognised amongst earthworms generally 
(Lee 1985). Epigeic species live above the mineral 
soil feeding on surface organic matter. Anecic 
species live deep in the mineral soil, surfacing 
occasionally to cast faeces and to feed on organic 
matter which they transport back down their 
burrows. Endogeic species inhabit the mineral soil, 
feeding on the organic matter already buried there. 
Whilst not all species in south-eastern Australia fit 
easily into one or other of these categories, 
surveys clearly show that deep burrowing species 
(anecics) are particularly lacking in agricultural 
soils. The presence of such species could 
markedly improve water infiltration and nutrient 
burial and encourage deeper rooting by plants. 

The influences of the current earthworm fauna on 
soil properties and plant production vary greatly 
between species. Several comparisons have been 
made between A. trapezoides and A. rosea, the 
two most frequently recorded species in disturbed 
habitats in the Flinders Ranges. A. trapezoides, 
which casts on the surface and creates 
surfaceventing pores down which surface 
materials can be washed by rain water, has been 
shown to enhance the burial of surface-applied 
lime and offset soil acidity. A. rosea, which is less 
surface active, has little effect on the burial of lime. 
A. trapezoides also buries surface organic matter 
such as cereal straw more than A. rosea and is 
more effective in reducing the severity of 
Rhizoctonia bare patch in cereals (P. M. Stephens 
& C. W. Davoren pers. comm.). Recent laboratory 
studies have shown that A. trapezoides can 
significantly increase both pasture and wheat 
yields and also the nitrogen content of grain, but 
similar increases have not been recorded for A. 
rosea. 

A variety of agricultural management practices 
have been shown to influence the abundance and 
species composition of earthworm communities. 
These include tillage, rotation, stubble retention, 
drainage, irrigation and application of lime and 
pesticides. The further spread of 
patchilydistributed, beneficial species, such as the 
deepburrowing lumbricid A. longa (Ude), which is 
currently confined to Tasmania, and the 
introduction of more environmentally tolerant 
species and strains from climatically matched 
regions overseas has been recommended. 
Selection for such introductions needs to be made 
with care in order that invasion and impact on 
native plant and animal communities, and native 
soil fauna in particular, is negligible. 

 
NEMATODES 

Nematodes are unsegmented worms which are 
related to flatworms. They may be free living in soil 
or water, or parasitic in other invertebrates such as 

insects, as well as in most vertebrates. Discussion 
here is limited to species that live in soil. There are 

many different kinds of soil nematodes, a few of 
which attain 1 cm in length. However, most are 
microscopic and less than 3 mm long. 

Plant parasitic nematodes are the best known and 
feed on the roots and sometimes within the foliage 
of plants. They feed on plant cells in roots by 
sucking out the contents using a stylet or spear. Soil 
nematodes, such as dorylaimids and mononchids, 
feed on other nematodes as well as small 
invertebrates such as protozoa, rotifers and 
enchytraeids (Yeates et al. 1993). Mononchids are 
predators, and have teeth with which they seize their 
prey. Some species consume their prey whole, 
others suck out the body contents and then spit out 
the skin. Predaceous dorylaimids have a hollow 
spear and puncture the skin of prey and then suck 
out contents. Other species of dorylaimids feed on 
soil fungi. Some soil nematodes, such as rhabditids 
and dorylaimids, feed on bacteria. There is 
insufficient knowledge of many soil nematodes, and 
their feeding biology is not known. 

Generally, nematodes are more active during 
periods when the soil is moist or wet. As the soil 
dries out, the film of moisture around soil particles 
becomes thin, and restricts nematode movement. 
With the onset of dry conditions, nematodes become 
inactive and frequently become coiled and remain in 
a dormant state until soil moisture levels rise again. 
They may also survive prolonged dry periods in the 
egg stage. Soon after rain, nematode eggs hatch 
into small juveniles which undergo four moults 
before becoming adults. Depending on the species 
and season, this may take a few weeks or up to 
several years. Longevity of nematodes is variable 
and not known for many species found in the 
Flinders Ranges. 

Many nematodes found associated with native 
plants are endemic to Australia; several species of 
plant parasitic species are known only from South 
Australia, while a few are apparently restricted to the 
Flinders Ranges. Generally, the species richness of 
soil nematodes is greater in areas of higher moisture 
levels, such as in gullies, gorges and in areas of 
higher rainfall. Thus, there are more species of 
nematodes found in the southern part of the Flinders 
than in the northern areas. As for several other 
invertebrate groups, a number of species found 
further south in the State extend northwards only as 
far as the Mt Remarkable area. These include 
Tylodorus fisheri Reay which is about 2 mm long, 
and possesses a very long spear, allowing it to 
penetrate deep into plant roots such as eucalypts, to 
feed (Reay 1991). Sheath nematodes, such as 
Hemicycliophora truncata (Colbran) and H. arena ria 
(Raski), also extend into the southern Flinders. 
These possess a double cuticle or skin, which is 
thought to protect them against predators. Ring 
nematodes, usually found in moister areas are also 
to be found, such as Hemicriconemoides insignis 
(Dasgupta et al.) and Pateracephalanema 
imbricatum (Colbran). Some rarely collected 
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nematodes, such as Hemicycliophora tesselata 
(Sauer) and Morulaimus simplex (Sauer & 
Annells), have been collected at Mambray 
Creek. 
Plant nematodes in northern parts of the Ranges 
include Xiphinema monohysterum (Brown), a 
larger species (2-3 mm), and Tylenchorhynchus 
tobari (Sauer & Annells), both species being 
restricted to the semi-arid regions. T tobari is 
mainly found outside the northern ranges, 
predominantly associated with chenopods, 
especially Atriplex (Nobbs 1991). More 
widespread genera in the mid to northern parts 
of the Flinders include Paralongidorus, and 
spiral nematodes (Scutellonema and 

Helicotylenchus), so called because they coil in 
a spiral or 'C'-shape when dormant, or at death. 
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11: Mammals of the Flinders Ranges 
by MEREDITH J. SMITH 

 
INTRODUCTION 

The European explorers of the Flinders Ranges 
encountered an abundant and diverse mammal 
fauna (Aitken 1980) and there were many more 
species that, because of their small size and 
nocturnal habits, were not seen. It is likely that in 
the early nineteenth century fifty mammalian 
species lived in some part of the Flinders Ranges 
one egg-laying mammal, twenty-six marsupials, 
thirteen rodents and ten bats (Table 11.1). Many 
of these animals no longer exist in the Flinders 
Ranges and information on their former presence 
is derived from several sources. A few are 
unmistakeably identified from their descriptions in 
the journals of the explorers and early settlers and 
some are verified by museum specimens. A rich 
record of small mammals formerly living nearby 
has been found in shallow caves and under 
overhanging rocks in the gorges, for these 
provided shelter for roosting Barn Owls (Tyto 
alba) which there regurgitated the bones of their 
prey. In Chambers Gorge thirty-five species, 
including the introduced House Mouse, have been 
identified from skeletal remains (Medlin 1993). 
Complementing the owl-diet record of small 
species, Aboriginal language and the memories of 
older Adnyamathanha people have provided 
information on the medium-sized and larger 
mammals (Tunbridge 1991). 

The mammalian fauna changed irreversibly with 
pastoral development and the spread of non-
native mammals into the area. Nine feral species 
are established in the Flinders Ranges and nearly 
half of the native species have gone (Table 11.1). 

 
NATIVE MAMMALS 

 Egglaying Mammals: The Echidna 
The Short-beaked Echidna, Tachyglossus 

aculeatus, is widespread. On the Echidna's back, 
interspersed amongst the coarse hair, are 
numerous stiff, sharp spines 5 cm long that 
protect it from most predators but it is nowhere 
common. It feeds on both ants and termites, 
digging into nests with the strong, flattened claws 
of the fore-feet, probing the breached galleries 
with its cylindrical snout and gathering up the 
occupants with its long, sticky tongue. The Short-
beaked Echidna breeds in early spring when a 
single egg is laid into the pouch. The egg hatches 
in about ten days and the young one fends for 
itself after about twelve months. 

 
Pouched Mammals: The Marsupials 

Insectivorous and carnivorous marsupials 
(Family Dasyuridae) are represented in the 
present day fauna only by four species, three 
dunnarts and one planigale, all ground-dwelling 
animals of small size. The Narrow-nosed 
Planigale, Planigale tenuirostris, is a tiny, flattish 
creature, weighing only 6 g as an adult. It eats 
insects such as beetles and other invertebrates 
including spiders and cockroaches, the prey being 
sometimes as large as the planigale itself (Read 
1987). Litters are born in Spring and Summer and 
about six young in each litter survive to weaning 
at 14 weeks of age. The Narrow-nosed Planigale 
is widespread in the area but is rarely seen. The 
three dunnart species are larger animals with 
adults weighing around 20 g yet they eat the 
same range of food items as the planigale. The 
Fattailed Dunnart, Sminthopsis crassicaudata, 
(Fig. 11.1) distinguished by its thickened tail 
which is shorter than the head and body together, 
is widespread. So too is the Stripe-faced Dunnart, 
S. macroura, which also has a fattened tail but 
this is longer than the head and body. The 
Common Dunnart, S. murina, lives only in the 
south-east of the Flinders Ranges, having been 
found at Oulnina Hill and nearby. The dunnarts 
breed in Spring and Summer. The female dunnart 
may wean up to ten young in a litter at about ten 
weeks of age and may raise two litters in a 
season. 

Skeletal remains of the Kultarr, Antechinomys 
laniger, similar in size to the dunnarts and 
distinguished by its very long hind feet, are 
abundant 

 

 
Fig 11.1. The Fat-tailed Dunnart, Sminthopsis 
crassicaudatus ( Heather Aslin) 
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Table 11.1. MAMMAL SPECIES RECORDED FROM THE FLINDERS RANGES, SOUTH AUSTRALIA. MUSEUM 
RECORDS ARE SPECIMENS LODGED AT THE SOUTH AUSTRALIAN MUSEUM. ABORIGINAL RECORDS ARE 
FROM TUNBRIDGE (1991). SKELETAL REMAINS ARE FROM MEDLIN (1993). X SIGNIFIES RECORD EXISTS  

COMMON NAME  SCIENTIFIC NAME  
MUSEUM 
RECORD  

ABORIGINAL 
RECORD  

SKELETAL 
REMAINS  

REGIONAL STATUS  

NATIVE MAMMALS       
Echidna  Tachyglossus aculeatus  X  X   Uncommon  
Narrow-nosed Planigale  Planigale tenuirostns  X   X  Rare  
Fat-tailed Dunnart  Sminthopsis crassicaudata  X  X  X  Common  
Stripe-faced Dunnart  Sminthopsis macroura  X   X  Common  
Common Dunnart  Sminthopsis murina  X    Common  
Kultarr  Antechinomys laniger   X  X  Extinct  
Mulgara  Dasycercus cristicauda    X  Extinct  
Kowari  Dasycercus byrnei    X  Extinct  
Red-tailed Phascogale  Phascogale calura    X  Extinct  
Eastern Quoll  Dasyurus viverrinus  X    Extinct  
Western Quoll  Dasyurus geoffroii   X  X  Extinct  
Golden Bandicoot  Isoodon auratus    X  Extinct  
Western Barred Bandicoot  Perameles bougainville    X  Extinct  
Pig-footed Bandicoot  Chaeropus ecaudatus    X  Extinct  
Greater Bilby  Macrotis lagotis   X  X  Extinct  
Common Ringtail Possum  Pseudocheirus peregrinus  X    Rare  
Common Brushtail Possum  Trichosurus vulpecula  X  X  X  Uncommon  
Western Pygmy-possum  Cercartetus concinnus  X    Rare  
Burrowing Bettong  Bettongia lesueur   X  X  Extinct  
Brush-tailed Bettong  BettongJa penicillata   X   Extinct  
Desert Rat-kangaroo  Caloprymnus campestris    X  Extinct  
Eastern Hare-wallaby  Lagorchestes leporides   X   Extinct  
Crescent Nail-tail Wallaby  Onychogalea lunata    X  Extinct  
Yellow-footed Rock-wallaby  Petrogale xanthopus  X  X   Uncommon  
Western Grey Kangaroo  Macropus futiginosus  X  X   Common  
Euro  Macropus robustus  X  X   Common  
Red Kangaroo  Macropus rufus  X  X   Common  
Water Rat  Hydromys chrysogaster  X    Uncommon  
Greater Stick nest Rat  Leporillus conditor  X   X  Extinct  
Lesser Sticknest Rat  Leporillus apicatis  X   X  Extinct  
Forrest's Mouse  Leggadina forresti  X   X  Uncommon  
Plains Rat  Pseudomys austrails    X  Extinct  
Gould's Mouse  Pseudomys gouldii    X  Extinct  
Desert Mouse  Pseudomys desertor    X  Extinct  
Southern Inland Mouse  Pseudomys bolami  X    Uncommon  
Fawn Hopping Mouse  Notomys cervinus    X  Extinct  
Dusky Hopping Mouse  Notomys fuscus  X   X  Rare  
Long-tailed Hopping Mouse  Notomys longicaudatus    X  Extinct  
Short-tailed Hopping Mouse  Notomys amplus    X  Extinct  
Long-haired Rat  Rattus villosisslmus   X  X  Uncommon  
Ghost Bat  Macroderma gigas  X  X  X  Extinct  
Gould's Wattled Bat  Chalinolobus gouldii  X   X  Common  
Chocolate Wattled Bat  Chalinolobus morio  X    Common  
Southern Freetail Bat  Mormopteris planiceps  X   X  Common  
Lesser Long-eared Bat  Nyctophilus geolfroyi  X   X  Common  
Inland Forest Bat  Vespadelus baverstocki  X   X  Common  
Finlayson's Cave Bat  Vespadelus finlaysonii  X   X  Common  
Inland Broad-nosed Bat  Scotorepens balstoni  X    Rare  
little Broad-nosed Bat  Scotorepens greyii  X    Rare  
White-striped Freetail Bat  Tadarida australis  X   X  Common  
INTRODUCED MAMMALS       
Dingo  Canis famitiaris  X  X   Uncommon  
Fox  Vulpes vulpes  X  X   Common  
Cat  Felis catus  X  X   Common  
Hare  Lepus capensls     Uncommon  
Rabbit  Oryctolagus cuniculus   X   Common  
House Mouse  Mus musculus  X  X  X  Common  
Black Rat  Rattus rattus  X    Common  
Donkey  Equus asinus   X   Uncommon  
Goat  Capra hircus  X  X   Common  
'No specimens; literature records only (Aitken 1980)      
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in the owl-deposited bones in Chambers Gorge. 
The species has been found recently on the plains 
at Erudina Homestead and may occur in the 
Ranges. 

In the past the dasyurid family was represented 
in the Flinders Ranges by several other species, 
all of them larger animals than the dunnarts. The 
Mulgara, Oasycercus cristicauda, the Kowari, O. 
byrnei, and the Red-tailed Phascogale, 
Phascogale calura, are all unequivocally identified 
from their skeletal remains. Quolls lived there too. 
The location of a South Australian Museum 
specimen of the Eastern Quoll, Oasyurus 
viverrinus, registered in 1909, is given as Quorn 
and skeletal remains have been identified as 
being of the Western Quoll, O. geoffroii. All these 
species were predators of small vertebrate 
animals as well as eating insects. 

No bandicoots or bilbies now live in the region 
but in the past some species may have been 
quite abundant. The Pig-footed Bandicoot, 
Chaeropus ecaudatus, the Golden Bandicoot, 
Isoodon auratus, and the Western Barred 
Bandicoot, Perameles bougainville, are well 
represented by skeletal remains. However the 
Pig-footed Bandicoot was a plains dweller and 
may have been preyed on there by owls that 
returned to the ranges to roost. Adults of these 
bandicoot species weighed about 500 g or less. 
They were nocturnal, spending the day in a grass 
nest and foraging at night, digging with their long 
fore-claws for a variety of plant and invertebrate 
animal food. The Bilby, Macrotis lagotis, was 
larger, weighing about one kilogram. Also 
nocturnal, it spent the day in a burrow. The former 
presence of the Bilby in the Flinders Ranges is 
attested to by its description in the diary of an 
early settler (Aitken 1980), skeletal remains 
(Medlin 1993) and recollections of elderly 
Adnyamathanha Aboriginal people for some of 
whom it is a totem animal (Tunbridge 1991). 

The Common Brushtail Possum, Trichosurus 
vulpecula, lived in the large gum trees along 
watercourses and now also takes shelter in 
structures such as house roofs and sheds. At 
night it awakes to eat foliage and fruits of gum 
trees and shrubs and sometimes to graze. A 
single young is reared at a time and is dependent 
on its mother for about seven months. The 
Common Brushtail Possum weighs about 2.5 kg 
and is characterized by its tail which is bushy to 
the tip. The tail of the Common Ringtail Possum, 
Pseudocheirus peregrinus, is short-furred with a 
white tip and when it is not being used to support 
the possum from a branch it is carried in a tight 
coil. The Common Ringtail Possum with adult 
weight about one kilogram usually lives in dense 
shrubs where it constructs several spherical 
nests. It feeds at night on leaves and flowers. It is 
rare in the Flinders Ranges and has been found 
only in the south of the region. The Western 
Pygmypossum, Cercartetus concinnus, also is 
rare and found only in the south. This dunnart-

sized animal can be distinguished from dunnarts by 
its short muzzle and its hand-like hind feet. It climbs 
in shrubs and trees, sleeping in a leaf-lined nest in 
the daytime and feeding at night on nectar and small 
insects. 

Three species of kangaroo are widespread and 
fairly abundant. Most active at night, kangaroos also 
move about in the day, usually in small groups. 
Male kangaroos (bucks) may exceed 40 kg in 
weight but females (does) are usually less than 26 
kg. They eat grass and herbaceous plants. Does 
carry one young at a time in the deep pouch and 
may be simultaneously supporting a juvenile which 
puts its nose into the pouch to suckle. The Red 
Kangaroo, Macropus rufus, lives in shrubland and 
woodland and is more common in the north. Bucks 
are usually reddish brown, does usually blue-grey. 
The Western Grey Kangaroo, Macropus fuliginosus, 
most often seen on the outer slopes of the ranges, 
is a rich brown in both sexes. The Euro, Macropus 
robustus, is usually associated with rocky outcrops, 
where it shelters in the day, coming out at night to 
graze on lower ground. It is reddish grey in colour 
and has a shaggy appearance. 

The Yellow-footed Rock-wallaby, Petrogale 
xanthopus (Fig. 11.2), is restricted to rocky gorges, 
mostly in the north, but it is nowhere common. This 
shy, wary animal is most likely to be seen fleeing 
nimbly with huge bounds across precipitous 
rockfaces, but there is no mistaking its identity. Its 
fur is long, soft and silky, grey on the head and 
back, with a dark brown stripe from between the 
ears down the middle of the back. The legs are dark 
yellow, the paws and feet brown, and there are 
white stripes on the cheeks, on the sides and on the 
hips. The bushy tail is banded yellow and brown. 
Adult weight is about 7 kg. The Yellow-footed 
Rockwallaby spends the day sheltering in crevices 
or caves where it is protected from extremes of heat 
or cold. It stirs in the late afternoon and feeds then 
and during the night on grasses, herbaceous plants 
and, in dry seasons, on shrubs. These wallabies 
usually live in small colonies of up to about 15 
individuals. 

In the past smaller kangaroo-like mammals lived in 
the Ranges. Skeletal remains of the Burrowing 
Bettong, Bettongia lesueur, have been found in 
several caves (Medlin 1993; Smith & Rogers 1981). 

Fig. 11.2. The Yellow-footed Rock-Wallaby, 
Petrogale xanthopus. (Tony Robinson). 
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Some of the older Adnyamathanha people knew of 
this animal and of the extensive warrens it 
excavated and lived in communally. They clearly 
distinguished it from the Brush-tailed Bettong, 
Bettongia penicillata, which also lived in the 
Ranges (Tunbridge 1991) but has not been 
identified in cave deposits of bones. A few skeletal 
remains of the Desert Rat-kangaroo, Caloprymnus 
campestris, have been found (Medlin 1993). These 
three are amongst the smallest of the kangaroo-
like species with adult weight about one kilogram. 
Individuals constructed a spherical nest of grass 
which was carried in a bundle in the coiled up tail 
and the nest was their daytime refuge. At night the 
animals fed on underground fungi unearthed with 
the long claws of the fore-feet and on seeds, fruits 
and insects. Rat-kangaroos were noted by the 
early settlers who also wrote of an abundant small 
wallaby they called a "wide-awake" (Bruce 1902). 
This was probably the Eastern Hare-wallaby, 
Lagorchestes leporides" (Tunbridge 1991). 
Another small wallaby, the Crescent Nailtail 
Wallaby, Onychogalea lunata, is known in the 
Flinders Ranges only from rare skeletal remains 
(Medlin 1993). 
 
Gnawing Mammals: The Rodents 

The Water-rat, Hydromys chrysogaster, is 
confined to creeks with permanent water-holes in 
the south. Specialized for aquatic life, this large rat, 
600 g or more in weight, has webbed hind-feet and 
broad, densely-whiskered lips. It feeds on aquatic 
insects, shrimps, yabbies and fish. 

The Long-haired Rat, Rattus villosissimus, is not 
a permanent inhabitant but sometimes invades, 
being notable for huge fluctuations in population 
size. The other three surviving species are small 
mice that feed almost exclusively on plants, eating 
not only seeds but also leaves and berries. All are 
burrow-dwellers, avoiding the daytime heat in a 
nest underground. Forrest's mouse, Leggadina 
forresti, is grey-brown with small ears, its tail is 
shorter than the head and body together and it 
weighs not more than about 20 g (Fig. 11.3). It has 
been found only in the north. The Southern Inland 
Mouse, Pseudomys bolami, is sandy brown, with 
relatively large ears, a long tail and weighs about 
12 g. It lives in the southeast of the Ranges, at 
Tiverton Outstation and nearby. The yellowish grey 
Dusky Hopping-mouse, Notomys fuscus, has been 
found only once, at Umberatana in 1904. It has 
very large ears, a long tufted tail and hind legs that 
are much longer than the fore-legs. 

The former presence of Stick-nest Rats is shown 
by nests sometimes over a metre high of 
interwoven twigs and often with stones 
incorporated. Both the Greater and the Lesser 
Sticknest Rats, Leporillus conditor and L. apicalis, 
were widespread. Other rodents formerly 
inhabiting the Ranges may include three species of 
Hopping Mouse (Notomys spp.) and three 
Pseudomys species (Table 11.1), all of which have 

been identified from skeletal remains (Medlin 1993). 
 

Flying Mammals: The Bats 
Bats of all nine species found in the Flinders 

Ranges feed on flying insects, hunted at night low 
over the ground, through the trees or above the 
tree tops. Finlayson's Cave Bat, Vespadelus 
finlaysoni, roosts during the day in a cave or deep 
rock crevice, whilst for all the others the daytime 
roost is under bark or in a tree hollow which they 
may share with 20 or even more of their own kind. 
The White-striped Freetail Bat, Tadarida australis, 
weighing about 35 g, is common and widespread, 
as are the smaller (about 12 g) Southern Freetail 
Bat, Mormopterus planiceps, and the tiny (4-8 g) 
Lesser Long-eared Bat, Nyctophilus geoffroyi. Of 
the two Wattled Bats, named for the half-round 
lobe of skin at each corner of the mouth, Gould's, 
Chalinolobus gouldii, (10-18 g) is widespread and 
abundant but the Chocolate Wattled Bat, C. morio, 
(8-12 g) is patchily distributed. The two Broad-
nosed Bats are seldom seen, the Little Broad-
nosed Bat, Scotorepens greyii, is found only in the 
north whilst the Inland Broad-nosed Bat, S. 
balstoni, is found only in the southeast. The 
smallest bat, the Inland Forest Bat, Vespadelus 
baverstocki, weighing 3.55.0 g, is widespread and 
common (Reardon & Flavel 1987). 

Formerly abundant but no longer present, the 
Ghost Bat, Macroderma gigas, weighing about 150 
g, preyed on large insects, frogs, lizards, birds and 
small mammals including bats. 

 
INTRODUCED MAMMALS 

The Dingo, Canis familiaris dingo, probably was 
brought to Australia by Aboriginal people and has 
been a part of the fauna for over 3000 years. It is a 
hunter of lizards, birds and mammals, including 
large mammals which may be taken by groups of 
dingos hunting cooperatively. It is now rare in the 
Flinders Ranges, having been poisoned and 
prevented from reentering the area by a dog-proof 
fence to the north. Two other carnivorous 
mammals have colonized the area more recently. 
The Fox, Vulpes vulpes, has been widespread 
since about 1910 (Aitken 1980). It eats berries, 
insects and carrion as well as hunting live animals. 
Astrict meateater, the Feral Cat, Felis catus, 
established itself before European settlement and 
almost certainly 
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preyed heavily on native mammals when they 
were still abundant. Of the two introduced rodents, 
one, the Black Rat, Rattus rattus, is common only 
in the south, and there only near houses and 
sheds. The other, the House Mouse, Mus 
musculus, is abundant throughout the whole area 
and eats the same food as the native rodents. The 
remaining four introduced mammals are plant 
eaters. The Donkey, Equus asinus, occurs in 
small groups restricted to the foothills of the 
Gammon Ranges. The Brown Hare, Lepus 
capensis, is seen occasionally in woodland, 
grassland and cultivated paddocks in the south. In 
contrast, the Rabbit, Oryctolagus cuniculus, has 
been exceedingly abundant throughout the whole 
of the Flinders Ranges since 1888 (Aitken 1980). 
Although it is essentially a night-active animal, it is 
nevertheless the animal most likely to be seen. 
Accumulations of round dung pebbles and the 
highly visible entrances to warrens are ubiquitous 
reminders of its prevalence. Its preferred food is 
green grass and herbaceous plants but in dry 
seasons it also eats bark and roots. The Goat, 
Capra hircus, is common in the north where it 
prefers to occupy high rocky ridges with caves for 
shelter. It eats grass and shrubs, standing upright 
on its hind-legs to browse high, but also eating 
bark and roots (Fig. 11.4). It lives in flocks of up to 
30 goats and the tracks it makes across its 
favoured terrain provide a focus for soil erosion by 
wind and water. 

Fig. 11.4. Feral goats browsing on native shrubs, 
northern Flinders Ranges. (Barry Hartley, The 
Advertiser, Adelaide). 

 
CONCLUSIONS 
The largest native mammals - the two 

kangaroos and the euro - are present, probably in 

undiminished populations. The Yellow-footed 
Rockwallaby, although reduced in numbers, is not 
rare. Most of the very small ground-dwelling 
marsupials (less than 50 g) known from the 
Ranges are still there but some rodents in that 
small size range have disappeared. The tree-
dwelling possums are still seen albeit in very low 
numbers and the bats have fared well, having 
been reduced by only one species. However of 
the mainly ground dwelling marsupials in the 
weight range 100 g to 5 kg not one is still present 
- all 14 species have become extinct in the 
Flinders Ranges. Their demise was so quick - no 
more than a few decades - that they were gone 
before they were properly identified, let alone 
studied. The Stick-nest Rats can be included in 
this group making a total of 16 mediumsized 
species gone. The causes of their extinction were 
probably multiple but certainly included loss of 
grass and shrub cover, eaten by sheep and 
rabbits, exposing the animals to native predators 
such as the Wedgetail Eagle, Aquila audax, direct 
killing by the Cat and later the Fox and 
competition for food. 

The past of the Flinders Ranges mammal fauna 
is written in terms of extinctions and unfortunately 
the survival of a species to the present does not 
mean that its continued existence is assured. 
Rabbits and Goats continue to destroy the habitat 
by heavy grazing, defoliating shrubs, ring-barking 
shrubs and trees, and, particularly Rabbits, 
preventing regeneration by devouring seedlings 
as soon as their leaves emerge from the 
cotyledons. The Cat and the Fox now eat mostly 
Rabbits but nevertheless their hunting exerts a 
relentless pressure on the native rodents and 
small marsupials and also on young Yellow-footed 
Rockwallabies. Moreover, the wallabies are in 
direct competition with Goats for food and shelter. 
Rabbit populations are kept in check by the 
disease myxomatosis and latterly by the Rabbit 
calicivirus and by destruction of warrens and Goat 
numbers are temporarily reduced by campaigns 
of shooting or muster and transport out of the 
area; but Cats and Foxes are not controlled. Until 
permanent control measures are implemented, 
such as the immunosterilization being developed 
for Foxes and Rabbits (Tyndale-Biscoe 1994), 
native species will continue to be at risk. 
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12: BIRDS 
by JULIAN R. W. REID, GRAHAM A. CARPENTER and LYNN PEDLER 

 
INTRODUCTION 

A diverse range of bird species and 
communities exists in the Flinders Ranges. We 
have extended slightly the region from that 
mapped here, to include the coastal plain and 
near-gulf waters from Port Broughton to Port 
Augusta. South Australian ornithologists 
recognise three zones within the Flinders Ranges, 
namely southern (SFR), central (CFR) and 
northern (NFR) (e.g. Paton 1980). The two 
internal boundaries correspond approximately to 
the lines of latitude along 31

0
 (Blinman) and 32

0
 S 

(Hawker). Some 283 species have been recorded 
and they are listed in the Appendix. Major sources 
of information are collections held by the South 
Australian Museum, the Royal Australasian 
Ornithologists Union's 'Atlas of Australian birds' 
(Blakers et al. 1984) and issues of: Emu, South 
Australian Ornithologist (SAO), Bird Talk and the 
South Australian Ornithological Association's 
Newsletter (SAOAN). Nomenclature and 
systematic order follow Christidis & Boles (1994). 
English names are generally used in the text and 
scientific names are presented in Appendix 12.1. 

As stressed in previous regional reviews of birds 
in this series (e.g. Parker & Reid 1983; Eckert et 
at. 1985), materials are few and biased, thus 
hampering comprehensive analysis of distribution, 
seasonal occurrence, abundance and habitat 
preferences. This complaint is as valid for the 
Flinders Ranges as for any region of the State. 
Most recorded observations relate to the unusual 
and unexpected, the rarities and vagrants. As 
interesting as they are, there is an urgent need for 
ornithologists to make repeated visits to a 
particular locality, spanning all seasons and 
several years, and to record abundance and 
breeding events within habitats. Only when a 
number of such studies is completed from the 
length of the ranges will we be in a position to 
describe authoritatively the distributional ecology 
of the region's avifauna. In this review we focus 
on: 
- the striking distributional patterns evident along 

north-south axes through the ranges and the 
broad habitat relationships that drive them; 

- a few species with interesting, patchy or 
seemingly anomalous distributions; 

- regional avian biogeography.  
We briefly examine: 
- seasonal patterns of occurrence; 
- habitat and taxonomic relationships of some 

closely related birds; 
- conservation issues, particularly changes in 

distribution and status. 
First however, we summarise the more 

important contributions in the ornithological 
literature on distribution and seasonal occurrence 
acknowledging that our attempts at a synthesis 
are based on the recorded observations of many 
and the important efforts of a few. 

 
ORNITHOLOGICAL LITERATURE 

Broad distributional patterns of birds in the 
region are derived from the maps of Blakers et al. 
(1984) Their compilation of observations 
submitted by numerous observers for the period 
1977-1981 provides the framework for 
distributional analyses that follow. Paton (1980) 
reviewed the distribution and habitat preferences 
of all species in the Flinders Ranges and that 
work with her subsequent additions (J. B. Paton 
unpubl.) remains the only detailed regional 
account. Popularised treatments of the birds of 
sections of the Flinders Ranges have been 
prepared by Paton (1987; unpubl.); they still 
contain precise distributional and habitat 
information. Schodde (1959) compiled the first 
complete list of birds for the region, drawing 
largely on Terrill & Rix (1950) and his own 
observations, and drew attention to those species 
confined 10 southern and northern districts. More 
recently, Parker & Horton (1990) indicated those 
species recorded reliably from the Flinders 
Ranges but, being a State-wide checklist, no 
information on distribution within the region was 
presented; nor do their region include the 
southernmost high-rainfull portion of the southern 
Flinders Ranges (Gladstone Wirrabara, 
Nelshaby). Shane Parker's skills in the critical 
analysis of avian distribution and taxonomy, and 
evaluation of the authenticity of the historical 
record, are sorely missed. Of relevance here are 
his reviews of owls (Parker 1977a, b) and the 
grasswrens Amytornis (Parker 1972, 1982), 
Regrettably, only two parts of his ambitious and 
detailed South Australian 'Annotated Checklist' 
were completed (Parker et al. 1979, 1985). They 
deal mainly with waterbirds, and so are of limited 
use here, as we focus on the region's landbirds. 
Earlier annotated checklists (Terrill & Rix 1950; 
Condon 1969) are dated, contain errors and are 
of general value only, although pioneering in their 
time. Parker (1979) and Paton (1987) provide a 
comprehensive account of the birdlife 
encountered in the central Flinders Ranges. In an 
annotated checklist 
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Carpenter (in Barker et al. 1995b) categorises 
abundance, residential status and habitat 
preferences for all species in the three regions of 
the Flinders Ranges. 

In the past the ornithology of the Olary Hills and 
adjacent plains has been treated separately from 
the Flinders, this area being included within the 
'Lower North' (Reid 1985) or 'Eastern Pastoral' 
(Parker & Horton 1990) divisions of the State. 
Encompassing a larger region than reviewed here, 
Mack (1970) detailed observations and 
recollections gathered over many years of study by 
himself and resident colleagues, such as Garnham 
Skipper formerly of Manunda Station. Mack's 
record is the most significant publication dealing 
with this tract from Peterborough and Martins Well 
in the west to Glary. Subsequently Joe Mack and 
Skipper contributed many records to the SAOA's 
'Bird Record Scheme' with some published in 
annual bird reports (in SAO), SAOAN and Bird 
Talk. Joanna Gloster's long-term records from 
Plumbago Station are also pertinent (e.g. Reid 
1976). Morgan (1932, 1933), a meticulous early 
worker and chronicler of South Australian birds, 
published complete lists of birds seen in the 
Paratoo district and along the road between 
Peterborough and Mannahill. Although his visits of 
about one week were short, his careful notetaking 
provides a historical benchmark from which we 
can conclude (for Paratoo particularly) that the 
composition of the avifauna in these districts has 
not changed substantially in the past 60 years. 
Schodde (1957) published a comprehensive list of 
birds seen at the Koonamore Vegetation Reserve, 
while Bonnin & Rix (1980) presented complete 
birdlists from several locations in the 
OodlawirraNackara district. A quantitative study of 
bird distribution, community composition and 
habitat preferences has recently been completed 
for the southernmost portion of the Olary Spur 
(Forward & Reid in press). It is the only 
contemporary ecological study of bird-habitat 
relationships in the region. 

We draw attention to two outstanding 
publications on birds of particular districts, both 
from the extremities of the region: McGilp's (1923) 
account of birds, their breeding and habitats in the 
Moolawatana district, and Matheson's (1976) study 
of the Redcliff Point-Chinaman Creek area. 
McGilp's observations spanned many years of 
residence and, to a large degree, spawned a wider 
recognition of the reproductive flexibility of inland 
Australian birds faced with irregular and 
unpredictable rainfall events (Stafford Smith & 
Morton 1990) - many species do not breed 
according to a strict calendar season but nest as 
suitable opportunities arise, following big rains 
(Schodde 1982a; Reid et al. 1990). He published 
many other observations from this area (e.g. 
McGilp 1918, 1919, 1921), while Black (1975) and 
Pedler & Ragless (1978) have published additional 
sightings from the northeastern Flinders and Lake 
Frome district. At the north-western extremity of 

the Flinders Ranges (Willouran Ranges south to 
Myrtle Springs Station), important contributions are 
Cain (1935), Ragless (1969,1978,1988) and 
Badman (1981). In the hills of the northern Flinders 
Ranges an early detailed account by White (1916) is 
valuable, while his list from Mt Remarkable (White 
1923) provides a sound basis for historical 
comparisons in conjunction with Cleland's (1923, 
1928) observations. From nearby Wilmington, Tom 
Brandon presented bird lists and notes over a 20 
year period (e.g. Brandon 1936, 1937a, b, 1938, 
1948a, b). Similarly James Gray of Orroroo 
compiled a comprehensive list of birds from many 
years of residence (e.g. Gray 1931, 1932, 1933a, b, 
1943). Morgan (1914) has provided a valuable early 
record of birds from Kallioota Station on the western 
margin of the ranges, while Cain (1937) added a few 
species. More recently the following authors have 
published complete birdlists from short visits to the 
Flinders Ranges: Gepp & Fife (1975 - Wirrabara 
State Forest); Glover & Schodde (1954 - southern 
Flinders Ranges); Jarman (1940 - Wilpena); 
Ragless & Rix (1974), McCulloch (1975 - Edeowie 
Station); Jeffery (1955, 1958 - Wilpena-
Angorichina). 

 
HABITATS AND PATTERNS OF DISTRIBUTION 

We largely confine discussion here to land birds, 
noting in passing that, as with any sizeable region, 
virtually the full complement of non-oceanic 
waterbirds recorded from the State can be expected 
to occur in the region either permanently or 
temporarily. Australian waterbirds are highly 
dispersive, able to capitalise on short-lived but 
productive wetlands. The Flinders Ranges are not 
renowned for their wetlands, but numerous small 
swamps fill following rain and, along with waterholes 
and artificial dams, they attract the full range of 
waterbirds, even if in low abundance (e.g. McGilp 
1923; Gray 1931, 1932, 1933a, b, 1935, 1938; W. 
Cain 1933a, 1937; C. Cain 1935; Glover 1976; 
Ragless 1978; Badman 1981). On exceptional 
occasions the runoff from flooding rains can result in 
the filling of the large salinas fringing the ranges -
lakes Torrens, Eyre South, Callabonna and Frome. 
Spectacular aggregations of waterbirds can follow 
these fillings and huge breeding colonies of 
Australian Pelican and Banded Stilt, in particular, 
may ensue along with reproduction by many other 
species (McGilp 1923; McGilp & Morgan 1931; 
Bellchambers & Carpenter 1990; Waterman & Read 
1992). Although lying outside the study region, the 
explicit hydrological relationship between the ranges 
and these salt lakes warrants their mention here. 
Mudflats along the shores of these lakes 
(ephemerally) and northern Spencer Gulf (e.g. 
Matheson 1976) provide extensive habitat for 
wading birds. We have gathered records of 84 
nonpasserine waterbird and shorebird species. 

In the following account of broad distribution 
patterns, we wish to dispel any impression that 
discrete bird communities of constant composition 
exist in preferred habitats and locations, distributed 
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in belts from south to north. Communities are not 
randomly constructed assemblages, because 
there are some associations between species, 
positive and negative, due to shared or dissimilar 
habitat preferences. However, the membership of 
any community is fluid, and only predictable in 
broad terms. This reflects, we believe, the 
individualistic nature of responses by species to 
their environment (e.g. Brown & Kurzius 1987). 
For example, while the Sulphur-crested Cockatoo, 
Diamond Firetail, Crested Shrike-tit, Eastern 
Spinebill, Yellow-faced Honeyeater, Chestnut-
rumped Heathwren and White-winged Chough 
are largely confined to the southern Flinders 
Ranges, few would be expected to co-occur in the 
one avian assemblage in a particular vegetation 
type. Each has particular preferences and 
requirements, and only where these broadly 
overlap would two species be expected to occur 
together regularly (e.g. Eastern Spinebill and 
Yellow-faced Honeyeater). While there are clear 
distribution patterns of suites of species at broad 
spatial scales, at the finer level of habitats the 
composition of bird assemblages is much less 
distinctly patterned. 
 
Generalists of Temperate to Semi-arid Woodland 
and Tall Shrubland 

Some passerine species listed here have 
extensive Australian distributions and occur 
widely through a range of habitats dominated by 
taller shrubs and trees, excluding wet forests. 
They are found through most of the Flinders 
Ranges and beyond, extending into the north-

eastern deserts, where however, they may 
become much less abundant and more restricted 
to certain habitat types (see Reid et at. 1990). 
Bearing in mind that the species still have 
individual preferences, these generalists can be 
roughly divided into two groups along a gradient 
of moisture and corresponding vegetation 
structure. First are listed the species that occur 
widely in eucalypt woodlands and wetter scrubs 
characteristic of much of southern South 
Australia, but that occur more sparsely (or not at 
all) in increasingly arid and open habitats: Hooded 
Robin, Rufous Whistler, Grey Shrike-thrush, Willie 
Wagtail, White-browed Babbler, Black-faced 
Cuckoo-shrike, Variegated Fairy-wren, Weebill, 
Yellow-rumped Thornbill, Mistletoebird, Striated 
Pardalote, Grey Butcherbird, Australian Magpie 
and Australian Raven. Few of these species, for 
example, would be encountered away from 
creeklines on the open plains in the north of the 
region. The next group, however, is associated 
with habitats in (semi-) arid South Australia and 
less likely to occur in mesic habitats in the 
southern Flinders Ranges. They can be divided 
into largely sedentary species, such as the Red-
capped Robin (Fig. 12.1), Crested Bellbird, 
Chestnut-rumped Thornbill, Southern Whiteface, 
Yellow-throated Miner, Spiny-cheeked 
Honeyeater, Singing Honeyeater and Zebra 
Finch, and nomadic to partially migratory species: 
Rufous Songlark, White-winged Triller, Masked 
Woodswallow, White-browed Woodswallow, 
Black Honeyeater, Pied Honeyeater 

 

 
Fig 12.1. Redcapped Robin, Petroica goodenovii 
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and Little Crow. Generalists in the few 
nonpasserine families of smaller bushbirds 
include Australian Owlet-night jar, Tawny 
Frogmouth', Horsfield's Bronze-Cuckoo, Pallid 
Cuckoo, Rainbow Bee-eater, Spotted Night jar, 
Red-backed Kingfisher and Black-eared Cuckoo 
(the last three being recorded sparingly in wetter 
habitats). These generalists augment the 
assemblages of species that tend to be 
associated with particular habitats described in 
the following passages. 

 
Southern Open Forest and Woodland 

Particularly around Wirrabara, Jamestown and 
Melrose, bird communities, and the environment 
generally, can appear quite similar to those of the 
Mount Lofty Ranges, notwithstanding the few 
notable absences such as Superb Fairy-wren, 
White-throated Treecreeper and Red-browed 
Finch (see Table 12.1 for complete list). Some 
species missing from the Flinders Ranges are 
replaced by congeners (Variegated Fairy-wren, 
Inland Thornbill for Brown Thornbill), others such 
as the finch are not. Sulphur-crested Cockatoo, 
Adelaide Rosella, Scarlet Robin, Crested Shrike-
tit, Chestnut-rumped Heathwren, Yellow-faced 
Honeyeater and Whitewinged Chough have 
resident populations, and they reach their 
northern limits in the southern Flinders Ranges, 
generally near Mt Remarkable or Dutchmans 
Stern (Quorn). Belonging to this group but 
perhaps now locally extinct is the Black-chinned 
Honeyeater - the last report of this declining 
species was made in 1984 from Warren Gorge 
(Rich 1984) which also comprises the species' 
northernmost record in the State. The residential 
status of some of the following southern species 
is unclear while others are undoubtedly 
occasional visitors only: 

Rainbow Lorikeet, Musk Lorikeet (Terrill & Rix 
1950), Bassian Thrush, Flame Robin, 
Whitethroated Gerygone, Noisy Miner, White-
naped Honeyeater (Paton 1980), Spotted 
Pardalote (Pardalotus punctatus punctatus - the 
mal lee form, Yellow-rumped Pardalote P p. 
xanthopygus extends further north). We can trace 
no primary published records for the two 
referenced species but, being highly mobile, an 
occasional visit to the southern Flinders Ranges 
is not surprising, as sightings (L. Pedler unpubl.) 
of the Musk Lorikeet at Crystal Brook and 

Nelshaby indicate. We consider it likely that the 
Bassian Thrush is a resident of damp gullies at 
Telowie Gorge (Glover 1969) and the Wirrabara 
Forest (Harper 1995), while the Noisy Miner is 
resident around Jamestown; records further north 
from Melrose (Terrill & Rix 1950), Partacoona 
(Glover 1971) and Parachilna (Glover 1966; 
McCulloch 1975) require confirmation. Interestingly 
McGilp (in Morgan 1931) considered this species to 
have displaced the Yellow-throated Miner in the 
Jamestown district only 'recently' (Fig. 12.2). 

While the ensuing species have been recorded 
occasionally further north, to at least the Wilpena 
district, they are usually confined to the wetter 
districts: Shining Bronze-Cuckoo, Laughing 
Kookaburra, Purple-gaped Honeyeater, New 
Holland Honeyeater, Tawny-crowned Honeyeater, 
Eastern Spinebill, Silvereye and Diamond Firetail. 
Others range widely through the mal lee regions of 
the State (Eyre Peninsula, Murraylands and here) 
but again are more frequently encountered in the 
more mesic habitats: Painted Button-quail, Fantailed 
Cuckoo, Red Wattlebird, Golden Whistler, Restless 
Flycatcher, Grey Fantail and Dusky Woodswallow. 
In fact within the region the Grey Fantail's breeding 
distribution is restricted to the southern Flinders 
Ranges (Blakers et al. 1984) and north to Paratoo 
further east (Morgan 1932). That the south-eastern 
Australian subspecies Rhipidura fuliginosa alisteri is 
strongly migratory was deduced by Ford (1981) 
comparatively recently; it spreads throughout most 
of eastern and central Australia in winter, but breeds 
only in the south-east of the continent. Perhaps 
some of the other species listed in this paragraph 
behave similarly, although the geographic scale of 
their post-breeding dispersal would be more limited. 
This has been suggested by Blakers et al. (1984) for 
the Fan-tailed Cuckoo across southern Australia. 
The paucity of published breeding records prevents 
detailed examination. Nevertheless, it is interesting 
to note that McGilp (1923), who paid careful 
attention to avian breeding biology, regarded the 
New Holland Honeyeater, Restless Flycatcher and 
Dusky Woodswallow as non-breeding visitors to the 
Moolawatana district in the far north. 

In every case bar one, the above species or 
subspecies represented in South Australia (i.e. 
Rainbow Lorikeet Trichoglossus h. haematodus, 
Sulphur-crested Cockatoo Cacatua g. galerita, 
White-throated Gerygone Gerygone o. olivacea) are 
Bassian in their distribution. They do not range north 
into the arid zone (apart from vagrant or migrating 
individuals of the Fan-tailed Cuckoo - see Blakers et 
al. 1984), nor into the northern Torresian zone 
(where the other subspecies of the three listed taxa 
occur). The sole exception is the Restless 
Flycatcher that has scattered and sparse breeding 
populations in the (mainly eastern) arid zone. The 
distribution of the southern subspecies occurring in 
the Flinders (Myiagra i. inquieta) could be described 
still as (broadly) Bassian - its northern vicariate nana 
has sometimes been recognised as 

Table 12.1. SPECIES WHICH OCCUR REGULARLY IN THE 
MOUNT LOFTY RANGES IN FOREST. WOODLAND AND 
HEATH, BUT NOT FOUND IN THE FLINDERS RANGES. 
Calyptorhynchus funereus Yellow-tailed Black-Cockatoo 
Cormobates leucophaeus  White-throated Treecreeper 
Malurus cyaneus  Superb Fairy-wren 
Stipiturus malachurus  Southern Emu-wren 
Acanthiza pusilla  Brown Thornbill 
Acanthiza reguloides  Buff-rumped Thornbill 
Acanthiza lineata  Striated Thornbill 
Anthochaera chrysoptera  Little Wattlebird 
Phylidonyris pyrrhoptera  Crescent Honeyeater 
Neochmia temporalis  Red-browed Finch 
Stagonopleura bella Beautiful Firetail 
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specifically distinct (Schodde & Tidemann 1986) 
and has a classical Torresian distribution. The 
Bassian affinities of birds in the southern Flinders 
are overwhelming. 
 
Watercourses with River Red Gum 

No image of the Flinders Ranges would be 
complete without a watercourse lined majestically 
with river red gums Eucalyptus camaldulensis. 
Hundreds of these ephemeral streams emanate 
from the ranges and course through them, 
supporting a rich and distinctive bird community. 
Pigeons, cockatoos, parrots, raptors, martins, 
kingfishers and a range of passerines are typical 
and occur wherever the habitat is found. The 
precise composition of the bird community varies 
at any site depending on adjacent habitats, but 
the core species remain essentially the same. 
Many of the habitat generalists listed in the first 
subsection are regularly encountered in red 
gums. There are two particular features of the bird 
fauna of this habitat that set red gum 
watercourses apart from other major habitats 
discussed: (1) there is less variation in community 
composition from south to north, and (2) many 
species are dependent on red gums for breeding - 
hollow nesters and large birds generally, for 
example raptors. 

McGilp (1921, 1923) and Brandon (1938) made 
particular study of birds of prey and their 
reproduction in the Flinders Ranges, and their 
results are noteworthy for several species. 
Falcons on the wing are always a breathtaking 
sight, and the Black, Peregrine and Australian 
Hobby are 

not uncommonly seen, although the Peregrine 
Falcon prefers to nest on cliff ledges rather than 
watercourses. The Grey Falcon, nationally rare 
(Garnett 1993), has declined historically from 
McGilp's time - he described it as 'fairly numerous' 
in the Moolawatana district in the early part of this 
century, even seeing six together at one kill 
(McGilp 1919, 1923). They are rarely seen now, 
but as this status applies over virtually their entire 
range, the continued smattering of records from 
the Flinders and Olary Ranges indicates the 
region is significant for the species' survival, as 
suggested by Olsen & Olsen (1986). Two other 
nationally rare raptors, Square-tailed Kite and 
Masked Owl, have been recorded rarely (Debus 
1991; Parker 1977b), although the latter may 
have been more common prior to the demise of 
the region's medium-sized native mammals 
(Aitken 1980), judging from cave deposits 
(Francis 1992). The Barking Owl is thought to 
have a small sedentary population in the northern 
Flinders Ranges (Reid & Vincent 1979) despite 
there being very few records. Parker (1977a) 
accepted five records from between Parachilna 
Gorge and Moolawatana and isolated records 
from Wilmington (Brandon 1951). There are at 
least two other records from the northern Flinders, 
from Myrtle Springs (J. Reid unpubl.) and 
Yankaninna (west of Arkaroola - Bransbu ry 
1984); see also Blakers et al. (1984). The species 
is classified as vulnerable in South Australia, and 
Reid & Vincent (1979) recommended that its 
status, distribution and conservation requirements 
ought to be studied. Also classified as vulnerable 
in South Australia, the 
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Black-breasted Buzzard is occasionally seen, 
mainly in northern parts of the region, and McGilp 
(1923) found it breeding. The species is probably 
a casual visitor (see McGilp 1925a), its 
strongholds lying further north (Reid et al. 1990). 

The Galah, Little Corella and Crested Pigeon 
have become numerous throughout the region 
only in historical times (McGilp 1923; Condon 
1969; Mack 1970; Ragless 1988) - to such an 
extent that corellas are regarded as pests for 
defoliating red gums (St John 1992) (Figs 
12.3,12.4). At the same time a population of Pink 
Cockatoo (of unknown subspecific identity - see 
Schodde 1994) is considered to have become 
locally extinct in the southern Flinders, formerly 
breeding along Mambray Creek (Kaczan 1981), 
and where corellas are now numerous. Parker 
(1970) first pointed out the chequerboard nature 
of the distribution of these two species in the 
Northern Territory but, as the maps in Blakers et 
al. (1984) reveal, their allopatry pertains 
throughout Australia. Sulphur-crested Cockatoos 
are present in the south while also having 
contracted in range historically. They used to 
occur north to Quorn (Simpson 1936), Wirrealpa 
(Mack 1970) and east to Yunta (Darke 1929; 
Mack 1970). The large hollows in river red gums 
are favoured breeding sites for all these species, 
while 

many of the parrots utilise smaller hollows 
extensively, e.g. Australian Ringneck, Red-
rumped Parrot and Budgerigar. The Elegant 
Parrot has a curious Australian distribution, 
centred in the woodlands of south-western 
Western Australia and the Mount Lofty-Flinders 
Ranges bloc (Blakers et al. 1984). It is classified 
as having indeterminate conservation status 
(Parker & Horton 1990; Carpenter & Reid 1994). 
Recent records have confirmed the Mt Lofty and 
Flinders Ranges are the breeding stronghold for 
the South Australian population (in red gums 
mainly, but also sugar gums Eucalyptus 
cladocalyx: Bransbury 1984; Blakers et al. 1984; 
Maher 1992; Storr & Pillman 1994; L. Pedler 
unpubl.). Some uncertainty had prevailed (Reid & 
Vincent 1979), despite earlier breeding records 
along watercourses (Anon. 1924; Morgan 1931; 
Cain 1933b); further research is required. The 
Elegant Parrot is the western replacement of the 
Blue-winged Parrot, which breeds in Tasmania, 
Victoria and South-East of South Australia, but 
which winters in eastern South Australia including 
the region under study. Mixed flocks occur in the 
non-breeding season and the species are 
notoriously difficult to distinguish (Simpson 1995). 
Along the coast all four species of similar 
Neophema parrots could be encountered in winter 
(Fig. 12.5), 
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and see Klau & Langdon (1994) for an 
observation of Blue-winged, Rock and one 
Orange-bellied Parrot together at Chinaman's Ck. 
This is the State's northernmost record of the 
Orange-bellied Parrot, a critically endangered 
species (Garnett 1993). 

Peaceful Dove, Southern Boobook, Sacred and 
Red-backed Kingfishers, Laughing Kookaburra (in 
the south), Rainbow Bee-eater, Brown 
Treecreeper, Yellow-throated Miner, White-
plumed Honeyeater, Weebill, Yellow-rumped 
Thornbill, Striated Pardalote, Australian Magpie-
lark, Rufous Whistler, magpies and ravens are all 
common sights and sounds along red gum 
creeks. 
Mallee, Mallee-Heath and Native Pine Low 

Woodland 
Across Australia a range of mallee-dominated 
avian habitats has been recognised qualitatively 
(Schodde 1981, 1990) and quantitatively 
(Menkhorst & Bennett 1990), and patterns of 
habitat preference have been described by these 
authors, Woinarski (1989) and Yen et al. (1990). 
When analysed with objective multivariate 
approaches, however, distinctive avian 
assemblages tied to particular mallee habitats can 
be difficult to discern (Yen et al. 1990; Forward & 
Reid in press). Again, individualistic responses by 
birds to particular floristic and/or structural 
characteristics (occurring within and across 
habitats), rather than to a particular habitat type 
per se, is indicated (e.g. Menkhorst & Bennett 
1990). Birds characteristic of mallee habitats in 
the Olary region are presented in Forward & Reid 
(in press), and Mack (1970) makes reference to 
many species inhabiting mallee in the same 

 

region, as does Paton (1980) for the Flinders. 
Their comments apply generally to the region. 
Many species and subspecies of bird, identified 
by Schodde (1990) and discussed below, are 
endemic to the mallee biome across southern 
Australia; as highlighted by that author, there is 
serious concern for their long-term survival in the 
face of extensive clearance of mallee vegetation 
for agriculture. 

Within the Flinders Ranges most common 
malleeinhabiting birds are distributed north to at 
least the Freeling Heights district (30

0
 S). These 

broadly Bassian taxa that do not occur north of 
the mallee biome in South Australia comprise 
Purple-crowned Lorikeet, Elegant Parrot, Striated 
Grasswren (endemic Flinders Ranges population 
Amytornis striatus merrotsyi) (Fig. 12.6) Yellow-
plumed Honeyeater (scarce in the ranges proper 
where it is replaced by the Grey-fronted 
Honeyeater), Brown-headed Honeyeater, 
Southern Scrub-robin, Gilbert's Whistler, Chestnut 
Quail-thrush (southern sub-species Cinclosoma c. 
castanotus). A few typical mallee species do not 
extend this far north, namely White-eared 
Honeyeater, Yellow-rumped Pardalote, Shy 
Heathwren, Grey Currawong and Little Raven (all 
Bassian species), with the Flinders Ranges 
National Park (Wilpena district) marking their 
northern limits. Refer to the second paragraph 
under 'Southern Open Forest' for other southern 
species that occur only sporadically in mallee in 
the region. 

There are a few species which reach a local 
northern limit (29

0
 S) in the northernmost patches 

of mallee (or in other shrubby habitats such as 
Melaleuca glomerata thickets along creeks, or in 
red gums themselves) in the Willouran Ranges 
(Badman 1981) and hills around Moolawatana 
(McGilp 1919, 1921, 1923; Blakers et al. 1984): 

Mulga Parrot, Grey-fronted Honeyeater, Inland 
Thornbill, Australian Ringneck, Brown 
Treecreeper, Grey Butcherbird, Grey Shrike-
thrush, Jacky Winter and Restless Flycatcher. 
They either do not occur north of the ranges and 
east of Lake Eyre in the north-eastern deserts 
(first three) or only reappear along the rivers and 
creeks as disjunct and (in some) morphologically 
differentiated populations (Parker 1980; Reid et 
al. 1990). They all tend to range widely into other 
parts of central Australia, thus setting them apart 
from those listed in the previous paragraph, while 
noting that the flycatcher (as discussed 
previously) and treecreeper still have a broadly 
Bassian distribution. Paralleling the above 
examples, but not considered a typical mallee bird 
(it is most common in the box and gum 
woodlands in the southern Flinders Ranges), the 
Red-rumped Parrot (Psephotus h. haematonotus) 
is found sparingly along creeks lined with river red 
gums in the northernmost portions of the region. 
After a gap 
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in distribution across the southern Strzelecki 
Desert, a different subspecies (caeruleus) 
inhabits Cooper Creek (Condon 1941; Parker 
1980; Reid et al. 1990). 

Bird communities associated with native pine 
Callitris glaucophylla low woodland or forest tend 
to be species-poor, particularly in denser even-
aged monospecific stands of pine. On the other 
hand in mixed, structurally diverse stands of pine, 
blackoak and mal lee with a variable shrub 
stratum (often on lower slopes in the central 
Flinders Ranges), a rich assemblage can be 
expected, including some of the less common mal 
lee species: Redthroat, Gilbert's Whistler, 
Chestnut Quail-thrush. Rufous Whistlers and 
Red-capped Robins commonly, and in the south 
Yellow Thornbills, are strongly associated with 
patches of native pine, while the Peaceful Dove, 
Mulga Parrot, Yellow-throated Miner, Grey-fronted 
Honeyeater, other thornbill spp., Jacky Winter and 
White-browed Babbler sparingly frequent them 
(Jeffery 1955; Paton 1980; Reid et al. unpubl.). 
Very few records of Yellow Thornbill from the 
region have been traced, e.g. Pandappa 
Conservation Park (Pedler in Bransbury 1984), 
Wirrabara (Gepp & Fife 1975), Mt Remarkable 
and Mt Brown (D. Edey and V. Russell unpubl.), 
and further north near Quorn (Simpson 1936), 
Brachina Gorge (McCulloch 1975) and Olary 
(Darke 1929). However, Dr R. Schodde (pers. 
comm.) advises these last three records are 
doubtful. In addition to its strong association with 
native pine, the Yellow Thornbill will occupy belts 
of exotic pines and occurs naturally in stands of 
Broughton willow Acacia 

salicina and drooping sheoak Allocasuarina 
verticillata, and sparingly in box woodland. 

The Southern Scrub-robin occurs patchily in 
montane heathy-mal lee habitats from Nelshaby 
and Wirrabara Forest in the south to the Gammon 
Ranges in the north. The Shy Heathwren 
occupies similar habitat but appears to be largely 
restricted to the Wilpena district, with single 
records from Mt Ragless, c. 20 km N Quorn 
(Ragless 1978), and Tuilkilkey (Mack 1970) on 
the south-eastern margin of the study region. A 
close relative, the Chestnutrumped Heathwren, is 
found on Dutchman's Stern (immediately west of 
Quorn - Pedler in Bransbury 1984) and then 
patchily in similar if damper habitats south to 
Napperby Gorge and Wirrabara, and thence 
disjunctly to Black Hill near Adelaide. These 
species have been found in strict parapatry 
previously in South Australia, overlapping over a 
front of 20 km, in the Bangham district in the 
South East of the State (Reid et al. 1985). Further 
work is required in the Quorn district to determine 
their precise range limits. Parker (1982) attributed 
a northern record of Shy Heathwren from the 
summit of Mt Neil (Fox 1973) to a likely 
misidentification of the Striated Grasswren, and 
we consider that McGilp's (1923) sole self-queried 
record of a heathwren from Moolawatana is 
probably referable to the grasswren. 

The Redthroat is distributed throughout the 
region in a range of shrubby habitats, but avoids 
the wettest scrubs in the southern Flinders 
Ranges. There are limital records from near Pt 
Broughton (Morgan 
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1918), Hallet (Prescott & Carpenter 1988), 
Willouran Ranges (Badman 1981) and Moolawatana 
(McGilp 1923). It is locally common along the Olary 
Spur (Mack 1970), and perhaps most numerous in 
the central Flinders Ranges in hillside scrubs and 
chenopod shrublands with or without a sparse 
mallee or blackoak overstorey (White 1916; 
McCulloch 1975; Paton 1980). As with the Mulga 
Parrot and other species discussed above, 
Redthroats today have a regional range limit 
coincident with the northernmost Flinders Ranges 
(e.g. Badman 1981,1989; Blakers et al. 1984), 
although they range further north: widely through 
central and western arid Australia in tall mulga 
Acacia aneura shrubland, and patchily through the 
Simpson Desert to south-western Queensland. In 
contrast to the previous species though, the gap in 
its distribution across the Strzelecki Desert is 
considered to have developed only in historical 
times, resulting probably from the degradation of the 
chenopod shrublands it formerly occupied (White 
1917; see also Reid 1984; Reid & Fleming 1992). 
Despite being locally abundant in places, the 
Redthroat has a patchy distribution and appears to 
have disappeared from the Pt Broughton district (L. 
Pedler unpubl.). The species is more widely 
distributed, however, than the heathwrens, 
scrubrobin, Chestnut Quail-thrush and Gilbert's 
Whistler. All these species have conservation 
significance (Reid & Vincent 1979; Parker & Horton 
1990; Schodde 1990; Reid & Fleming 1992; 
Carpenter & Reid 1994) and deserve detailed study. 

The Flinders Ranges subspecies of Striated 
Grasswren Amytornis striatus merrotsyi is the only 
strongly differentiated endemic bird in the region, 
being short-tailed, long-legged, heavy-billed and 
lacking the black malar stripe characteristic of the 
species elsewhere (Parker 1982; Schodde 1982b). 
A full account of its discovery near Yudnamutana in 
1912, rediscovery in 1971 in what now constitutes 
the Flinders Ranges National Park, and of 
subsequent locality records through other parts of 
the Flinders (north of Quorn and Nelshaby), is 
presented by Parker (1982). Although generally 
difficult to see owing to their wariness and cryptic 
behaviour, there are few rewards better, for even the 
most-experienced ornithologist, than finally to obtain 
good views of a family party of these engaging birds; 
they are quite electrifying, as they scurry over rocks 
into the cover of spinifex clumps, all the while 
maintaining contact through their high-pitched 
squeaks and buzzing trills. From observations made 
since 1981, additional localities for the species 
include the Gammon Ranges (Guy 1984; Harding 
1984), Arkaroola (Lovell 1974; Paton 1986), 
Dutchmans Stern (G. Carpenter unpubl.) and Belton 
(L. Pedler unpubl.). Common habitat features at all 
locations are rocky hillslopes and the (generally 
abundant) presence of spinifex. The spinifex layer is 
usually amidst shrubs, sometimes with emergent 
mallee forms of gum-barked coolibah Eucalyptus 
intertexta (Parker 1982). On the hillsides 

at Nelshaby, however, spinifex is less common 

and patchily distributed amongst the dense heath, 
and the species has been located there rarely 
despite many searches. Duggan (1982) described 
the habitat there as 'foothills with Triodia and 
mallee'. 

 
Blackoak Woodland 

Blackoak C. pauper, with its shorter associates in 
the north, mulga A. aneura and bullockbush 
Alectryon oleifolium, occurs patchily in open 
woodland through the length of the region, avoiding 
only the high-rainfall districts in the south and the 
most arid portions of the landscape in the north. It 
often grows in monospecific stands and in such 
situations the associated bird community is 
depauperate and sparse, most birds living at the 
margins of the stand. In large stands the most 
interesting species to look out for is the 
Whitebrowed Treecreeper. Unlike its congener, the 
noisy and active Brown Treecreeper which occurs in 
open eucalypt woodland, tall mallee and along 
creeks lined with red gums, the White-browed is 
often silent and subdued in its behaviour. The bird's 
dark greybrown dorsum blends well with the trunks 
and foliage of its host and the species can be 
overlooked readily as it steadily works its way up 
one trunk before gliding swiftly down to the base of 
another. It spends a small amount of time feeding 
on the ground and can rest silently for hours while 
clinging vertically to a blackoak trunk. There are few 
published records of the species, despite the extent 
of blackoak woodland. The localities are Black Rock, 
Pt Augusta, Cradock-Willipa district, Kallioota (west 
of Hawker), Nepabunna and Koonamore, with 
additional records in the 'Bird Atlas' from localities in 
the north (Blakers et al. 1984) such as Mt Serle (L. 
Pedler unpubl.). Apparently the White-browed 
Treecreeper is very sparsely distributed through the 
region and its precise northern (?Leigh Ck) and 
southern limits (Black Rock) are imperfectly known. 
Outside the region it is more plentiful to the 
southeast (e.g. Sturt Vale and Gluepot Stations - 
Eckert 1972), but the northern Flinders marks the 
northern range limit of the eastern subspecies 
Climacteris a. affinis in South Australia; it is another 
species not found in the north-eastern deserts (Reid 
et al. 1990), despite its extensive distribution across 
the southern half of arid and semi-arid Australia (see 
Blakers et al. 1984). 

The White-browed Treecreeper, Redthroat and 
Striated Grasswren have Eyrean distributions which 
range broadly across the drier inland and do not 
enter forest and wet-heath formations in temperate 
Australia. Blackoak-dominated habitats, unlike those 
discussed before, support avian communities with 
strongly Eyrean affinities. Mack (1970), Paton 
(1980) and Forward & Reid (in press) indicate 28 
species typically occurring in blackoak woodland, of 
which 15 are clearly Eyrean forms, six range broadly 
across Australia, and three across portions of both 
Bassian and Eyrean Provinces. Gilbert's Whistler is 
confined to the mallee biome (semi-arid 
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temperate) and the Striped Honeyeater has a wider 
but still intermediate Eyrean/Bassian distribution 
pattern. The Yellow Thornbill has a broadly Bassian 
distribution and, in our opinion contrary to Paton 
(1980), it is not really a typical member of blackoak 
bird assemblages. Only the Gilbert's Whistler and 
Yellow Thornbill do not occur within the arid zone at 
all, while the Striped Honeyeater does so marginally 
(e.g. Blakers et al. 1984). The first two are 
considered to have evolved from Bassian lineages, 
comprising the Olive Whistler Pachycephala 
olivacea and Striated Thornbill Acanthiza striata 
respectively (e.g. Schodde 1982a), and occupy drier 
habitats than their counterparts. As stated earlier a 
much richer bird community is associated with 
mixed blackoak-mallee formations, as frequently 
occurs in the central Flinders Ranges and through 
the southern Olary Hills. Similarly, a smaller number 
of additional species will be present in open 
blackoak woodland with a well-developed chenopod 
understorey (e.g. Forward & Reid in press; see next 
subsection). Furthermore, as Mack (1970) pointed 
out, blackoak woodland and other more arid or open 
habitats can receive, in wet years, spring influxes of 
extraordinary numbers of breeding visitors from the 
arid zone (and see McGilp 1923). Quail, songlarks, 
woodswallows, honeyeaters, chats, cuckoos, White-
winged Triller, Budgerigar are among them, and it is 
important to note that the events are irregular and 
partly dependent on conditions elsewhere. These 
species and others do not consistently invade 
together, nor in the same proportions each time - 
their movements and population dynamics are 
complex and as yet unravelled by avian ecologists 
(but see Wyndham 1980; Eckert 1989). 
 
Chenopod Shrubland 

A small distinctive bird assemblage is associated 
with these shrublands. They vary in the amount of 
their shrub cover, floristic composition and 
dominance, and substrate conditions; and 
composition of the bird communities varies 
accordingly. In the south a moderate to dense cover 
of pearl bluebush Maireana sedifolia (± bladder 
saltbush Atriplex vesicaria) on loamy calcareous 
soils typifies one end of the spectrum, while at the 
other, around the northern margins of the ranges on 
stony skeletal soils, the cover decreases and pearl 
bluebush is generally replaced by blackbush M. 
pyramidata and low bluebush M. astrotricha. 
Historically at least, birds typically associated with 
the better classes of pearl bluebush habitat were the 
Slender-billed Thornbill and Redthroat. Although the 
former's range particularly has been substantially 
reduced through overgrazing (Reid & Fleming 1992; 
Forward & Reid in press; contra Mathew 1994), both 
species can still be found in this habitat to the south-
east of Peterborough, and Mathew (1994) cites a 
recent record from Curnamona. On the gently 
sloping, stony northern plains occur Thick-billed 
Grasswren and Cinnamon Quail-thrush, and 
Chestnut-breasted Whiteface sparingly; on the more 

sparsely vegetated stonier flats (approaching gibber 
desert), the quail-thrush is joined by the occasional 
Inland Plover and Gibberbird (e.g. McGilp 1923; 
Ragless 1969, 1978; Drummond 1988; Pedler 
1992). Species widely distributed through these 
habitats include Australian Kestrel, White-winged 
Fairywren, White-fronted and Orange Chats (both 
seasonally), Singing Honeyeater, Rufous Fieldwren 
(Fig. 12.7), Southern Whiteface, Black-faced 
Woodswallow and Richard's Pipit (Forward & Reid 
in press). Where emergent or adjacent stands of 
trees and tall shrubs are found, additional species 
are frequently encountered (Forward & Reid), and 
Chirruping Wedgebills are common along creeklines 
with Acacia victoriaefor example. In good seasons 
many northern species invade and breed (McGilp 
1923; Mack 1970). 

The biogeographic affinities of these bird 
communities are strongly Eyrean, which is not 
surprising given that the chenopod low shrublands 
merge into true gibber desert to the north of the 
region. The low stature of the dominant chenopod 
species has also made then susceptible to 
overgrazing. In reviewing the conservation status of 
aridzone birds, Reid & Fleming (1992) identified the 
birds of chenopod shrublands to have been most 
adversely affected by European activities. 
Thickbilled Grasswren, Slender-billed Thornbill and 
Chestnut-breasted Whiteface are classified 
nationally as rare and threatened (Garnett 1993) 
and Reid & Fleming (1992) additionally identified the 
Redthroat as having undergone an extensive 
decline in this habitat (noting that it remains 
common in arid mulga scrubs due to lower grazing 
pressures and the greater height of the vegetation). 
Other threatened species loosely associated with 
certain chenopod habitats (e.g. Garnett 1993) are 
the Night Parrot, recorded from Partacoona (Powell 
1970), and the Plains-wanderer, most recently 
recorded from the Willochra Plains (Klau 1990) but 
more widely distributed historically (e.g. Bennett 
1983). 

 
DISCUSSION OF HABITATS AND TRENDS 
With the above discussion of chenopod shrubland 

the endpoint of two parallel trends we have been 
following is reached. In terms of species richness, 
the bird communities typically associated with 
chenopod shrubland are the least rich. The most 
speciose communities are found in some of the 
temperate woodland and open forest habitats in the 
southern Flinders Ranges, although rivalled by 
some mixed and structurally diverse mallee habitats. 
While patches of structurally uniform mallee (lacking 
ground and shrub cover) may be particularly 
species-poor (Reid et. al. unpubl.), a sharp decline 
in richness is evident along the gradient from mal 
lee to blackoak woodland (Mack 1970). The 
biogeographic composition of the bird communities 
has shifted in parallel. The birds of open forest and 
woodland in the high-rainfall districts of the southern 
Flinders Ranges are 
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principally Bassian, the odd exception (Variegated 
Fairy-wren, Inland Thornbill) serving only to prove 
the rule. Across the range of mallee formations, 
the Eyrean influence becomes stronger as 
habitats become drier and less heathy. As well as 
having a wide range of the mal lee endemics 
recognised by Schodde (1981, 1990), comprising 
themselves a curious and distinctive intermediate 
Bassian/Eyrean element (see Nix's 1982 
'Bassian/Eyrean Bioclimatic Region'; Blakers et 
at. 1984: fig. 19), a number of Bassian species 
drop out to be replaced by birds distributed widely 
through the Eyrean region, e.g. Crimson 
(Adelaide) Rosella by Australian Ringneck, 
Scarlet by Red-capped Robin, Noisy by Yellow-
throated Miner. On balance though, mal lee bird 
communities have shared biogeographic affinities, 
because many Bassian species range north to the 
margins of the mal lee biome. The balance is 
firmly tilted to Eyrean fauna in the case of 
blackoak habitats and even more so in chenopod 
shrubland. There is nothing remarkable about 
these observations when the distribution of these 
major habitats and formations is considered. 
Temperate eucalypt woodland and forest is 
strictly southern in distribution; the mallee biome 
is mapped as a long, east-west belt across semi-
arid southern Australia (e.g. Schodde 1981: fig. 
22.1); blackoak commences in the northern parts 
of the mallee biome and is concentrated in the 
southernmost portions of the arid zone in South 
Australia (Specht 1972), while chenopod 
shrublands occur through the blackoak zone but 
extend further north into the 

most arid parts of central Australia (Specht 
1972; Perry et at. 1962). The Flinders Ranges are 
remarkable in this respect. In no other part of 
southern Australia is it possible to view such 
dramatic biogeographic changes (faunal turnover 
from Bassian to Eyrean: high beta-diversity) over 
such short distances. These changes are driven 
by environmental gradients that are 
geographically short and ecologically steep, much 
as Gentilli (1992) demonstrated: avian species 
richness declines sharply in the deserts 
surrounding the ranges. Modelling environment-
avian richness relationships across the continent, 
he identified topographic diversity and annual 
rainfall, a measure of productivity that he 
translated to several parameters broadly 
describing vegetation types and structure, to be 
the driving factors. 

These steep gradients can be no better 
illustrated than to follow a short transect from the 
coastal plain between Pt Germein and Pt Augusta 
(annual rainfall of 250 mm) south-east up and 
over the ranges between Mt Remarkable and 
Telowie Gorge, to the Beetaloo-Wirrabara district 
(mean annual rainfall in excess of 600 mm - 
Kaczan 1 981 ). Over 90% of land birds known 
from the entire region have been recorded in this 
small area, and similar but less dramatic 
gradients in habitats and bird communities occur 
elsewhere along the length of the ranges. Along 
its 30 km length, the transect encompasses: 

(1) arid chenopod steppes (e.g. blackbush 
Maireana pyramidata shrubland peppered with 
blackoak and western myall A. papyrocarpa, and 
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samphire communities) along the coastal plain. 
There Bluebonnet, White-winged Fairy-wren, 
Chirruping Wedgebill, Western Fieldwren, 
Slenderbilled Thornbill and Black-faced 
Woodswallow are typical Eyrean components; 

(2) semi-arid mal lee habitats such as E. socialis-
E gracilis tall open mallee over chenopods 
(Atriplex stipitata, Maireana sedifolia). Typical 
mallee birds there include Mulga Parrot, Australian 
Ringneck, Yellow-plumed Honeyeater, White-
browed Babbler, Chestnut-rumped Thornbill and 
Yellow-rumped Pardalote; 

(3) dense heath on the exposed western scarp of 
the ranges and a variety of woodland and shrubby 
habitats in the sheltered gorges (reflecting the 
steeply rising rainfall). There a mix of mal lee and 
some Bassian species are found - Grey-fronted 
Honeyeater and Eastern Spinebill, Spinycheeked 
Honeyeater and Red Wattlebird, Striated 
Grasswren and Chestnut-rumped Heathwren, 
Australian Ringneck and Adelaide Rosella, 
Southern Scrub-robin and Bassian Thrush; 

and (4) open forests of long-leaved box E. 
goniocalyx and sugar gum E. cladocalyx on top of 
the range (and around Beetaloo) as the 
temperature drops sharply. Bassian birds now 
predominate, typical of the Mount Lofty Ranges - 
Brush Bronzewing, Laughing Kookaburra, Yellow-
faced Honeyeater, Scarlet Robin and Spotted 
Pardalote; others like the Crested Shrike-tit and 
Diamond Firetail prefer the woodland habitats 
dominated by red gum, blue gum and various 
boxes. 

 
BIOGEOGRAPHIC CONSIDERATIONS 

The mixed biogeographic affinities of birds and 
major bird communities in the Flinders Ranges 
have been outlined above. In the south the 
affinities are largely Bassian, grading to Eyrean in 
the north, with many of the endemic mallee 
species described by Schodde (1990) occurring in 
appropriate habitat in the medium-rainfall districts. 
Another small but distinctive element centred in 
the northern Flinders is evidence of a small link 
with the arid central Australian mountain ranges, 
such as the Musgrave Ranges in the Far North-
West of the State and the MacDonnell Ranges in 
the Northern Territory. The Little Woodswallow and 
Painted Finch are such elements, characteristic 
inhabitants of rugged, spinifex-c1ad ranges across 
the northern half of arid Australia; the latter is 
confined to such habitats (Blakers et al. 1984). 
They have both been recorded frequently in recent 
years, but because the first record for the 
woodswallow in the Flinders came in the 1960s 
(Condon 1969) and because there was only one 
record of the finch prior to then (McGilp 1925b), it 
is possible they have colonised the region only 
recently. Factors that would account for a recent 
southerly expansion are unknown, but the 
provision of permanent water should have 
benefited the finch. It may be significant that most 
records fall in the hotter months when they have 

been found breeding (Joseph 1986; Hornsby 1987). 
Whether they are mainly spring-summer breeding 
visitors or maintain populations year round remains 
unclear. Sharing habitat preferences with these two 
but exhibiting a reverse trend in status, the Spinifex 
Pigeon, recorded once only from the Moolawatana 
district on the 'gibber plains' by McGilp (1923), has 
become locally extinct from here and the North-East 
of the State generally (Reid & Fleming 1992). Its 
current status in the ranges in the Far North-West is 
unclear, but it appears to be declining there too 
(Close & Jaensch 1984). The Night Parrot's 
distribution provides evidence for a similar 
biogeographic and habitat connection, although 
historically it used to occur further south than the 
others, within Australia as a whole and in the 
Flinders (Partacoona - Powell 1970). Paton (1980) 
first pointed out that the northern Flinders Ranges 
serve as a minor outlier of arid upland habitat for 
species with generally central-northern Australian 
distributions. As recent southern observations such 
as a Painted Finch at Alligator Creek indicate 
(Dennis & Dennis 1995), this connection is not 
wholly confined to the northern Flinders. 

Several other species reach their southern 
distribution limit in the far north of the region, namely 
the Flock Bronzewing (McGilp 1932; Ragless 1974; 
see Read 1991), Banded Whiteface (McGilp 1923; 
Glover 1968) and Red-browed Pardalote (McGilp 
1923; Pedler & Ragless 1978; Badman 1981). They 
have individual habitat preferences that differ from 
those of the previous four species. None penetrates 
the ranges to any extent, although the pardalote 
inhabits creeks lined with coolibah E. coolabah and 
occasionally red gums (Hornsby 1996) within and 
adjacent to them. The other two have been recorded 
in chenopod steppes on the adjacent plains and low 
hills. Other northern species recorded from the 
region, presumably as vagrants, include Redwinged 
Parrot (McGilp 1923; Mack 1970; Pedler & Ragless 
1978) and Red-tailed Black Cockatoo (Mack 1970). 

The Mount Lofty-Flinders Ranges bloc of relatively 
moist country surrounded by drier lands was first 
formally recognised for its distinctive avian 
biogeography by Campbell (1943). One of 12 
'Australian Faunal Regions', he named it 'South 
Australia', and distinguished it on the basis of a 
number of species which occur there but no further 
west, others shared with south-eastern (high rainfall) 
Australia that did not occur in Tasmania, and those 
in south-eastern Australia which did not extend west 
to 'South Australia.' He also recognised the 
biogeographic connection between Eyre Peninsula 
and the drier portions of south-western Western 
Australia, itself separate from the extreme (high 
rainfall) south-western corner of that State, that he 
correctly observed had much in common with high 
rainfall regions in the east such as 'South Australia.' 
Given that he was operating at a finer scale than the 
original division of Australia into three provinces by 
Spencer (1896), his only critical flaw in terms of the 
continent's southern biogeography 



 144 

was the failure to recognise an eastern mallee bloc 
(east of the Mount Lofty Ranges) as a counterpart to 
his 'Western' region (e.g. Schodde 1981, 1990; see 
Nix 1982). In the interior he recognised eastern and 
western arid regions and a small central Australian 
montane region. His recognition of the affinity 
between eastern and western Bassian elements, 
missed by Spencer, was adopted by subsequent 
workers (e.g. Serventy & Whitte111948; Schodde & 
Calaby 1972; Tyler 1978) who have redefined the 
Bassian Province to include the southwest. 

Operating on a similar basis to Campbell (1943) 
but armed with contemporary and more detailed 
information and maps (congruence of distribution 
patterns and, by inference, the recognition of posited 
biogeographic barriers), Blakers et al. (1984) 
delineated 17 avian regions, again recognising the 
distinctiveness of the Mount Lofty and Flinders 
Ranges. Termed the 'South Australian Range' 
region, it includes Kangaroo Island and Yorke 
Peninsula. Recognition of the significant role that 
this region has probably played in the evolution of 
southern Australia's avifauna has culminated with 
the study of subspeciation in the Western Whipbird 
Psophodes nigrogularis by Schodde & Mason 
(1991). They suggest that the higher portions of the 
ranges (together with the Western Plateau of 
Kangaroo Island and Marble Range on Eyre 
Peninsula) provided a critical refuge for a wide 
range of southern temperate birds in recent 
(evolutionary) periods of the Plio-Pleistocene. 
Isolated from south-eastern and south-western 
relatives during arid glacial epochs, Bassian 
elements that persisted in these ranges would have 
had the opportunity for independent evolution. Their 
account of a likely evolutionary history for the 
whipbird is plausible, but palynological evidence for 
the persistence of mesic vegetation through the arid 
glacials would be desirable. 

Finally, there are major east-west patterns of bird 
distribution across the southern half of the continent 
at the specific and subspecific level, that have been 
the subject of much ornithogeographic discussion 
(e.g. Serventy & Whittell 1948; Ford 1971, 1974, 
1987; Schodde 1982a, 1990; Eckert et al. 1985; 
Reid et al. 1990; Cohen et al. 1992). Positing the 
operation of the Eyrean Barrier that extends from 
the head of Spencers Gulf to the Simpson Desert 
(after Schodde 1982a), many vicariate forms are 
distributed to the east and the west of this barrier, 
and therefore, the Flinders Ranges. First, there are 
eastern Australian species, absent from 
southwestern Australia, which reach the western 
limits of their breeding distribution in or about the 
Flinders; they tend to be birds of southern mesic 
habitats Sulphur-crested Cockatoo, Red-rumped 
Parrot, Yellow Thornbill, Brown Treecreeper, Noisy 
Miner, Eastern Spinebill, Black-chinned Honeyeater 
though not exclusively, e.g. Chirruping Wedgebill 
and Chestnut-crowned Babbler. While most do not 
have western allospecific counterparts, some do 
have close relatives, specifically differentiated, 

occupying similar habitats to the west - close by in 
the case of the Rufous Treecreeper Climacteris 
rufa, Yellow-throated Miner and Chiming Wedgebill 
Psophodes occidentalis and far away in the case 
of the Western Spinebill Acanthorhynchus 
superciliosus (e.g. Serventy & Whittell 1948; 
Schodde 1982a; Eckert et al. 1985). Similar in 
distribution to the two spinebills, there are two 
species, both occupying wet temperate habitats, 
that have widely disjunct populations either side of 
the barrier and for which the Flinders region is the 
limit of the eastern and strongly differentiated 
subspecies - Crested Shrike-tit and White-naped 
Honeyeater (Blakers et al. 1984). For several 
widely distributed mal lee and woodland species, 
however, the disjunction occurs between Eyre 
Peninsula and south-western Western Australia in 
the region of the Nullarbor Plain, e.g. Brush 
Bronzewing, Golden Bronze-Cuckoo, Little 
Grassbird, Grey Fantail (breeding range), Scarlet 
Robin and New Holland Honeyeater; each has a 
restricted distribution within the southern Flinders 
and most are subspecifically differentiated across 
the Nullarbor (Blakers et al. 1984; Schodde 1990). 
The Southern Emu-wren occurs disjunctly in the 
south-west, on Eyre Peninsula and in the Mt Lofty 
Ranges, but is absent from the Flinders - each 
population, plus a fourth on Kangaroo Island, is 
subspecifically distinct (Schodde 1982b). 
Additional distribution patterns of species exist, 
involving disparate occupancies of these four 
regions: the south-west and Eyre Peninsula but 
not the Flinders-Mt Lofty bloc (Western Whipbird); 
the south-west and Mt Lofty Ranges but not Eyre 
Peninsula and the Flinders Ranges (Little 
Wattlebird); Eyre Peninsula and the Flinders-Mt 
Lofty bloc but no further west (Whitewinged 
Chough, Little Raven); and Eyre Peninsula and Mt 
Lofty Ranges but absent from the Flinders (Yellow-
tailed Black-Cockatoo, Superb Fairy-wren, 
Diamond Firetail). The distribution patterns are 
highly individualistic, yet the cause of these range 
limits or disjunctions have all been attributed at 
one time or another to the operation of the Eyrean 
Barrier! 

Species which are subspecifically split in the 
region of the Eyrean Barrier and which occupy the 
Flinders tend to be of eastern origin: 

Crested Pigeon, Galah, Major Mitchell's 
Cockatoo, Bluebonnet, White-browed Treecreeper, 
Southern Whiteface, Gilbert's Whistler, Cinnamon 
Quailthrush, Grey Currawong (e.g. Condon 1969; 
Schodde 1982a, 1990, 1994). The distribution 
patterns are again complex and by no means 
general and, in roughly half of the above examples, 
the breaks in distribution or zones of contact are 
again in the Nullarbor region rather than the 
Flinders, as recognised by Schodde (1982, 1990), 
Ford (1987) and Cohen et al. (1992) and who give 
fuller accounts of these patterns. In several cases, 
eastern and western subspecies approach closely 
and show morphological evidence of hybridisation 
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within or about the Flinders, namely Australian 
Ringneck, Grey Shrike-thrush, Splendid Fairy-wren 
(Schodde 1982a,b) and White-browed Treecreeper 
(R. Schodde & I. Mason unpubl.). In comparison, 
there are many examples of undifferentiated birds 
within the mallee biome (Schodde 1990; they range 
broadly across and either side of the Flinders 
Ranges. Moreover, some have differentiated 
subspecifically in other parts of their southern 
Australian range - at the boundary of the mallee and 
eastern woodland/forest biomes. In the case of the 
White-eared Honeyeater and Brown-headed 
Honeyeater, their allosubspecific counterparts are 
restricted to eastern Australia in forest and 
woodland habitats (e.g. Ford 1987; Parker 1990). 
The Jacky Winter's distribution is more intriguing 
though, with the nominate subspecies Microeca f. 
fascinans occupying moist temperate woodlands in 
the southern Flinders Ranges, Mount Lofty Ranges 
and South East of South Australia (and further east), 
and the mallee form M. f. assimilis occurring 
contiguously to the north, in the Flinders and Murray 
Mallee (and further west - Parker 1990; Schodde 
1990; L. Pedler unpubl.). Thus there are many 
divergent geographical patterns of subspeciation, 
further evidence of independent (and recent) 
evolutionary processes. Finally, at the species level, 
there are many examples of aridadapted western 
forms (e.g. Mulga Parrot, Redcapped Robin, 
Splendid Fairy-wren) which range widely over the 
interior of the continent, including the Flinders 
Ranges, but which historically are considered to 
have migrated from west to east through this region. 
They are considered to have evolved from ancestral 
stocks represented today in eastern forests by the 
Red-rumped Parrot, Scarlet Robin and Superb 
Fairy-wren, and are the western representatives of 
formerly pan-southern Australian populations. They 
are thought to have diverged when isolated in the 
west by an arid phase within the climatic oscillations 
of the Plio-Pleistocene (Schodde 1990). These birds 
subsequently crossed the Eyrean Barrier from west 
to east, having adapted to the drier habitats they 
now occupy. Refer to Schodde (1982a, 1990) for a 
full account of these patterns of speciation and 
dispersal, and to Cracraft (1986) for an alternative 
view. 

Thus it appears that the Eyrean Barrier has 
operated as an effective biogeographic barrier, 
isolating birds into eastern and western enclaves 
intermittently, and it has been crossed in both 
directions numerous times (Schodde 1990). Rather 
than viewing the barrier simply as a narrow 
northsouth lineament as depicted by Schodde 
(1982a) and Blakers et al. (1984), it might be 
constructive to reconsider its action theoretically, 
and to formulate biogeographic reconstructions of a 
taxon's evolutionary history on a case by case basis, 
as Schodde & Mason (1991) have done for the 
whipbirds and as Ford's (1987) map of numerous 
hybrid zones would suggest. The trend towards 
increasing aridity, fluctuating climates and the 

contraction and expansion of the Australian arid 
zone in the late Tertiary and Pleistocene, as 
described by Bowler (1982), have undoubtedly 
played significant roles in the evolution and 
distribution of the southern Australian biota (e.g. 
Ford 1987). But because individual taxa have 
individual habitat preferences, the patterns of 
speciation, migration and extinction should also be 
individualistic. For southern birds of moist habitats it 
is likely that, at the height of aridity during glacial 
periods, the most effective barrier (allowing the 
fragmentation and isolation of once extensive 
populations) would have been a very broad if fluid 
zone of aridity, of continental proportions (Ford 
1987). Palaeoclimatic studies will shed further light 
on these issues, while it is to be hoped that the rapid 
development and application of molecular 
phylogenetic technologies will introduce further 
rigour to evolutionary and biogeographic 
reconstructions (see Joseph & Moritz 1993). Studies 
of DNA (rather than allozymes) would appear to be 
particularly pertinent for the study of specific and 
infraspecific relationships, due to the conservative 
rates of molecular evolution characteristic of birds. 
The Flinders Ranges offer much potential for 
unravelling these complex issues due to the fine-
scaled patterns and juxtaposition of avian habitats 
and as evidenced by the hybrid zones and cases of 
genetic introgression cited. 
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APPENDIX 12.1 

List of birds recorded from the Flinders Ranges 
and Olary Spur, exotic species are preceded with an 
asterisk n. As a guide only, the following annotations 
indicate the likely residential status and mobility for 
non-marine birds in the region. Most populations of 
waterbirds are likely to be mobile. 

N: nomadic; R: resident; V: vagrant; W: winter 
(non-breeding) migrant or visitor); S: spring-summer 
(breeding) migrant or visitor; M: complex status, 
thought to involve two populations: breeding 
residents or breeding migrants, and non-breeding 
visitors. 
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Casuariidae    Australian Kestrel  Falco cenchroides  R 
Emu  Dromaius novaehollandiae  M  Gruidae    

Megapodiidae    Brolga  Grus rubicunda  V 
Malleefowl  Leipoa ocellata  R  Rallidae    

Phasianidae    Buff-banded Rail  Gallirallus phillipensis  N 
Stubble Quail  Coturnix pectoralis  N  Baillon's Crake  Porzana pusilla  N 
Brown Quail  Coturnix ypsilophora  V  Australian Spotted Crake  Porzami fluminea  N 

Anseranatidae    Spotless Crake  Porzana tabuensis  N 
Magpie Goose  Anseranas semipatmata  V  Purple Swamphen  Porphyrio porphyrio  N/R 

Anatidae    Dusky Moorhen  Gallinuta tenebrosa  N/R 
Plumed Whistling-Duck  Dendrocygna eytoni  V  Black-tailed Native-hen  Gallinula ventralis  N 
Blue-billed Duck  Oxyura australis  N  Eurasian Coot  Fulica atra  N/R 
Musk Duck  Biziura lobata  N  Otididae    
Freckled Duck  Stictonetta naevosa  N  Australian Bustard  Ardeotis australis  N 
Black Swan  Cygnus atratus  N  Turniddae    
Australian Shelduck  Tadorna tadornoides  N  Painted Button-quail  Turnix varia  R 
Australian Wood Duck  Chenonetta Jubata  R/N Little Button-quail  Turnix velox  N 
Mallard  Anas platyrhynchos  R  Pedionomidae    
Pacific Black Duck  Anas supercitiosa  R/N Plains-wanderer  Pedionomus torquatus  R/N 
Australasian Shoveler  Anas rhynchotis  N  Scolopacidae    
Grey Teal  Anas gracilis  N  Latham's snipe  Gallinago hardwickii  V 
Chestnut Teal  Anas castanea  N  Eastern Curlew  Numenius N 
Pink-eared Duck  Malacorhynchus membranaceus  N  Marsh Sandpiper  Tringa stagnatilis  N 
Hardhead  Aythya australis  N  Common Greenshank  Tringa nebularia  N 

Podicipedidae    Wood Sandpiper  Tringa glareola  N 
Australasian Grebe  Tachybaptus novaehollandiae  R/N Common Sandpiper  Actitis hypoleucos  N 
Hoary-headed Grebe  Poliocephalus poliocephalus  N  Ruddy Turnstone  Arenaria interpres  N 
Great Crested Grebe  Podiceps cristatus  V  Great Knot  Calidris tenuirostris  N 

Sulidae    Red Knot  Calidris canutus  N 
Australasian Gannet  Morus serra tor   Red-necked Stint  Calidris rulicollis  N 

Anhingidae    Sharp-tailed Sandpiper  Calidris acuminata  N 
Darter  Anhinger melanogaster  V  Curlew Sandpiper  Calidris lerruginea  N 

Phalacrocoracidae    Rostratulidae    
Little Pied Cormorant  Phalocrocorax melanoleucos  N  Painted Snipe  Rostratula benghalensis  V 
Pied Cormorant  Phalocrocorax varius  N  Burhimdae    
Little Black Cormorant  Phalocrocorax sulcirostris  N  Bush Thick-knee  Burhinus grallarius  R/N 
Great Cormorant  Phalocrocorax carbo  N  Haematopodidae    

Pelecanidae    Pled Oystercatcher  Haematopus longirostris  R 
Australian Pelican  Pelecanus conspicillatus  N  Sooty Oystercatcher  Haematopus luliginosus  ?V 

Ardeidae    Recurvirostridae    
White-faced Heron  Egretta novaehollandiae  R/N Black-winged Stilt  Himantopus himantopus  N 
Little Egret  Egretta garzetta  N  Banded Stilt  Cladorhynchus N 
White-necked Heron  Ardea pacilica  N  Red-necked Avocet  Recurvirostra N 
Pied Heron  Ardea picata  V  Charadriidae    
Great Egret  Ardea alba  N  Grey Plover  Pluvialis squatarola  N 
Intermediate Egret  Ardea intermedia  V  Red-capped Plover  Charadrius rulicapillus  N 
Cattle Egret  Ardea ibis  V  Oriental Plover  Charadrius veredus  V 
Nankeen Night Heron  Nycticorax caledonicus  N  Inland Dotterel  Charadrius australis  N 
Little Bittern  Ixobrychus minutus  V  Black-fronted Dotterel  Eiseyornis melanops  N 
Australasian Bittern  Botaurus poiciloptilus  V  Red-kneed Dotterel  Erythrogonys cinctus  N 

Threskiornithidae    Banded Lapwing  Vanellus tricolor  N/R 
Glossy Ibis  Plegadis lalcinellus  V  Masked Lapwing  Vanellus miles  R 
Australian White Ibis  Threskiornis molucca  N  Glareolidae    
Straw-necked Ibis  Threskiornis spinicollis  N  Australian Pratincole  Stiitia isabella  S 
Royal Spoonbill  Plata lea regia  N  Laridae    
Yellow-billed Spoonbill  Plata lea flavipes  N  Arctic Jaeger  Stercorarius parasiticus   

Accipitridae    Padtic Gull  Larus pacilicus  N 
Osprey  Pandion haliaetus  V  Silver Gull  Larus novaehollandiae  N 
Black-shouldered Kite  Elanus axillaris  R/N Gull-billed Tern  Sterna nilotica  N 
Letter-winged Kite  Elanus scriptus  V  Caspian Tern  Sterna caspia  N 
Square-tailed Kite  Lophoictinia isura  V  Crested Tern  Sterna bergii   
Black-breasted Buzzard  Hamirostra melanosternon  V  Fairy Tern  Sterna nereis  N 
Black Kite  Milvus migrans  R  Whiskered Tern  Chlidonias hybridus  N 
Whistling Kite  Haliastur sphenurus  R  Columbidae    
White-bellied Sea-Eagle  Haliaeetus leucogaster  V  Feral Pigeon  Columba livia  R 
Spotted Harrier  Circus assimilis  M  Spotted Turtle-Dove  Streptopelia chinensis  R 
Swamp Harrier  Circus approximans  N  Common Bronzewing  Phaps chalcoptera  R 
Brown Goshawk  Accipiter tasciatus  M  Brush Bronzewing  Phaps elegans  R 
Collared Sparrowhawk  Accipiter cirrhocephalus  R  Flock Bronzewing  Phaps histriomca  N 
Wedge-tailed Eagle  Aquila audax  R  Crested Pigeon  Ocyphaps lophotes  R 
      
Little Eagle  Hieraaetus morphnoides  R  Spinifex Pigeon  Geophaps plumilera  V 
Falconidae    Diamond Dove  Geopelia cuneata  N 
Brown Falcon  Falco berigora  M  Peaceful Dove  Geopelia striata  R 
Australian Hobby  Falco longipennis  R  Cacatuidae    
Grey Falcon  Falco hypoleucos  R/N Red-tailed Black Cockatoo Calyptorhynchus banksii  V 
Black Falcon  Falco subniger  N  Galah  Cacatua roseicapilla  R 
Peregrine Falcon  Falco peregrinus  R  Little Corella  Cacatua sanguinea  R 
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Major Mitchell's Cockatoo  Cacatua leadbeateri  R  Chestnut-breasted Whiteface Aphelocephala pectoralis  R  
Sulphur-crested Cockatoo  Cacatua galerita  R  Banded Whiteface  Aphelocephala nigricincta  R  
Cockatiel  Nymphicus hollandicus  N/S  Meliphagidae    
Psittacidae    Red Wattlebird  Anthochaera carunculata  R  
Rainbow Lorikeet  Trichoglossus haematodus  R  Spiny-cheeked Honeyeater  Acanthagenys rufogularis  ?R  
Musk Lorikeet  Glossopsitta concinna  V  Striped Honeyeater  Plectorhyncha lanceolata  R  
Purple-crowned Lorikeet  Glossopsitta porphyrocephala  R/N  Little Friarbird  Philemon cilreogularis  V  
Red-winged Parrot  Aprosmictus erythropterus  V  Regent Honeyeater  Xanthomyza phrygia  V  
Crimson (Adelaide) Rosella  Platycercus elegans  R  Noisy Miner  Manorina melanocephala  R  
Australian Ringneck  Barnardius zonarius  R  Yellow-throated Miner  Manorina flavigula  R  
Blue Bonnet  Northiella haematogaster  R  Yellow-faced Honeyeater  Lichenostomus chrysops  R  
Red-rumped Parrot  Psephotus haematonotus  R  Singing Honeyeater  Lichenostomus virescens  R  
Mulga Parrot  Psephotus varius  R  White-eared Honeyeater  Lichenostomus leucotis  R  
Budgerigar  Melopsittacus undulatus  N/S  Purple-gaped Honeyeater  Lichenostomus cratitius  R  
Bourke's Parrot  Neosephotus bourkii  RlN  Yellow-plumed Honeyeater  Lichenostomus ornatus  R  
Blue-winged Parrot  Neophema chrysostoma  W  Grey-fronted Honeyeater  Lichenostomus plumulus  R  
Elegant Parrot  Neophema elegans  R  Fuscous Honeyeater  Lichenostomus fuscus  V  
Rock Parrot  Neophema petrophila  W  White-plumed Honeyeater  Lichenostomus penicillatus  R  
Orange-bellied Parrot  Neophema chrysogaster  V  Black-chinned Honeyeater  Melithreptus gularis  R  
Scarlet-chested Parrot  Neophema splendida  N  Brown-headed Honeyeater  Melithreptus brevirostris  R  
Night Parrot  Pezoporus occidentalis  N  White-naped Honeyeater  Melithreptus lunatus  V  

Cuculidae    Painted Honeyeater  Grantiella picta  V  
Pallid Cuckoo  Guculus pallidus  N  New Holland Honeyeater  Phylidonyris R  
Fan-tailed Cuckoo  Gacomantis lIabelliformis  M  White-fronted Honeyeater  Phylidonyris albifrons  N  
Black-eared Cuckoo  Ghrysococcyx osculans  N/S  Tawny-crowned Honeyeater  Phylidonyris melanops  R  
Horsfield's Bronze-Cuckoo  Ghrysococcyx basalis  N  Eastern Spinebill  Acanthorhynchus R  
Shining Bronze-Cuckoo  Chrysococcyx lucidus  S  Black Honeyeater  Gerthionyx niger  N  

Strigidae    Pied Honeyeater  Gerthionyx variegatus  N  
Barking Owl  Ninox connivens  R  Crimson Chat  Epthianura tricolor  N  
Southern Boobook  Ninox novaeseelandiae  M  Orange Chat  Epthianura aurifrons  N  
Tytonidae    White-fronted Chat  Epthianura albifrons  M  
Masked Owl  Tyto novaehollandiae  V  Gibberbird  Ashbyia lovensis  R  
Barn Owl  Tyto alba  N/R  Petroicidae    

Podargidae    Jacky Winter  Microeca fascinans  R  
Tawny Frogmouth  Podargus strigoides  R  Scarlet Robin  Petroica multicolor  R  

Caprimulgidae    Red-capped Robin  Petroica goodenovii  R/W  
Spotted Night jar  Eurostopodus argus  N/R  Flame Robin  Petroica phoenicea  W  

Aegothelidae    Rose Robin  Petroica rosea  V  
Australian Owlet-night jar  Aegotheles cristatus  R  Hooded Robin  Melanodryas cucullata  R  

Apodidae    Southern Scrub-robin  Drymodes brunneopygia  R  
White-throated Needle-tail  Hirundapus caudacutus  S  Pomatostomidae    
Fork-tailed Swift  Apus pacificus  S  White-browed Babbler  Pomatostomus R  

Halcyonidae    Chestnut -crowned Babbler  Pomatostomus ruficeps  R  
Laughing Kookaburra  Dacelo novaeguineae  R  Cinclosomatidae    
Red-backed Kingfisher  Todiramphus pyrrhopygia  N/S  Chirruping Wedgebill  Psophodes cristatus  R  
Sacred Kingfisher  Todiramphus sanctus  S  Chestnut Quail-thrush  Ginclosoma castanotus  R  

Meropidae    Cinnamon Quail-thrush  Ginclosoma cinnamomeum R  
Rainbow Bee-eater  Merops ornatus  S  Neosittidae    

Coraciidae    Varied Sittella  Daphoenositta chrysoptera  R  
Dollarbird  Eurostomus orientalis  V  Pachycephalidae    

Climacteridae    Crested Shrike-tit  Falcunculus frontatus  R  
White-browed Treecreeper  Glimacteris affinis  R  Crested Bellbird  Oreoica gutturalis  R  
Brown Treecreeper  Glimacteris picumnus  R  Gilbert's Whistler  Pachycephala inornata  R  

Maluridae    Golden Whistler  Pachycephala pectoralis  R  
Splendid Fairy-wren  Malurus splendens  R  Rufous Whistler  Pachycephala rufiventris  R  
Variegated Fairy-wren  Malurus lamberti  R  Grey Shrike-thrush  Golluricincla harmonica  R  
White-winged Fairy-wren  Malurus leucopterus  R  Dicruridae    
Striated Grasswren  Amytornis striatus  R  Satin Flycatcher  Myiagra cyanoleuca  V  
Thick-billed Grasswren  Amytornis textilis  R  Restless Flycatcher  Myiagra inquieta  R  

Pardalotidae    Magpie-lark  Grallina cyanoleuca  R  
Spotted Pardalote  Pardalotus p. punctatus  ?R  Grey Fantail  Rhipidura fuliginosa  R/W 
Yellow-rumped Pardalote  Pardalotus p. xanthopygius  M  Willie Wagtail  Rhipidura leucophrys  R  
Red-browed Pardalote  Pardalotus rubricatus  R  Campephagidae    
Striated Pardalote  Pardalotus striatus  RNI  Black-faced Cuckoo-shrike  Goracina novaehollandiae  N  
White-browed Scrub-wren  Sericornis frontalis  R  White-bellied Cuckoo-shrike  Goracina papensis  V  
Chestnut-rumped Heathwren  Hylacola pyrrhopygia  R  Ground Cuckoo-shrike  Goracina maxima  N  
Shy Heathwren  Hylacola cauta  R  White-winged Triller  Lalage sueurii  N/S  
Rufous Fieldwren  Galamanthus campestris  R  Artamidae    
Redthroat  Pyrrholaemus brunneus  R  White-breasted Artamus leucorynchus R  
Weebill  Smicrornis brevirostris  R  Masked Woodswallow  Artamus personatus  N/S  
White-throated Gerygone  Gerygone olivacea  S  White-browed Woodswallow  Artamus superciliosus  N/S  
Inland Thornbill  Acanthiza apicalis  R  Black-faced Woodswallow  Artamus cinereus  R  
Chestnut-rumped Thornbill  Acanthiza uropygialis  R  Dusky Woodswallow  Artamus cyanopterus  R  
Slender-billed Thornbill  Acanthiza iredalei  R  Little Woodswallow  Artamus minor  ?S  
Yellow-rumped Thornbill  Acanthiza chrysorrhoa  R  Grey Butcherbird  Gracticus torquatus  R  
Yellow Thornbill  Acanthiza nana  R  Pied Butcherbird  Gracticus nigrogularis  R  
Southern Whiteface  Aphelocephala leucopsis  R  Australian Magpie  Gymnorhina tibicen  R  
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Grey Currawong  Strepera versicolor  R  Hirundinidae    

Corvidae    White-backed Swallow  Cheramoeca leucosternus  R 

Australian Raven  Corvus coronoides  R  Welcome Swallow  Hirundo neoxena  W 

Little Raven  Corvus mellori  N  Tree Martin  Hirundo nigricans  M 

Little Crow  Corvus benneffi  N  Fairy Martin  Hirundo ariel  S/M 

Corcoracidae    Sylviidae    

White-winged Chough  Corcorax melanorhamphos  R  Clamorous Reed-warbler  Acrocephalus stentoreus  N/S 

Apostlebird  Struthidea cinerea  R  Little Grassbird  Megalurus gramineus  N 

Alaudidae    Rutous Songlark  Cinclorhamphus mathewsi  N/S 

i'inging Bushlark  Miralra javanica  N/R  Brown Song lark  Cinclorhamphus cruralis   

Skylark  Alauda arvensis  R  Zosteropidae   R 

Motacillidae    Silvereye  Zosterops lateralis   

Richard's Pipit  Anthus novaeseelandiae  R  Muscicapidae   R 

?Grey Wagtail  Motacifla sp. (?cinerea)  V  Bassian Thrush  Zoothera lunlata  R 

Passeridae    'Common Blackbird  Turdus merula   

House Sparrow  Passer domesticus  R  Sturnidae    

Zebra Finch  Taeniopygia guttata  R/N  Common Starling  Sturnus vulgaris   

Diamond Firetail  Stagonoplera guttata  R     

Painted Finch  Emblema pictum  R/N  Recorded but Rejected    

Fringillidae    Grey Goshawk  Accipiter novaehollandiae   

European Goldfinch  Carduelis carduelis  N/R     

Dicaeidae       

Mistletoebird  Dicaeum hirundinaceum  N     
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13: Reptiles and amphibians 
by MARK N. HUTCHINSON and MICHAEL TYLER 

 
INTRODUCTION 

The varied, rocky terrain of the Flinders Ranges 
supports a diverse reptile fauna, including an 
endemic species and several others which have 
their centres of abundance in the region. The 
deep gorges which often retain pools of water and 
the semi-permanent creeks provide refuges for 
amphibians, again including an endemic species, 
as well as a number of temperate reptile species. 
Altogether, the region covered by this book is 
known to support 86 species of reptiles and 10 
species of amphibians (Table 13.1). 

Houston (1980) and Tyler (1980) summarised 
information then available concerning the 
herpetofauna of the Flinders Ranges. The record 
of 88 species compiled at that time compares 
favourably with the 96 currently known, but 
significant changes in taxonomy, much new 
ecological work and additional surveys directed at 
reptile and frog distributions makes a new review 
of the area worthwhile. In particular, it is 
becoming increasingly possible to generalise 
regarding the distributions and natural history of 
many species. 

 
REPTILES 

Lizards 
Lizards are the most abundant and diverse 

terrestrial vertebrates in the Flinders Ranges. 
Many species are active by day and some are 
eyecatching in both colour and behaviour. Many 
more are secretive and seldom seen but 
contribute to an overall picture of a landscape 
which provides many opportunities for Australia's 
four major lizard groups. 

 
Agamidae 

Agamids, usually known as dragon lizards, have 
10 representatives in the Flinders Ranges. Four 
genera, (Amphibolurus, Ctenophorus, Pogona 
and Tympanoeryptis), are widespread, while a 
fifth, Diporiphora, just enters the region in the 
sand fields between the rocky outliers north-west 
from Leigh Creek. 

Many species are sexually dimorphic, with 
males showing bright colour patches or 
contrasting areas of black, while females have 
more subdued, better camouflaged colouring. 
Many species are known or suspected to be 
territorial, with territory holders completely 
excluding other members of the same sex from 
their home range. 

Dragons are 'sit-and-wait' predators, individuals 
typically choosing a vantage point and using their 

acute vision to detect moving insect prey. Dragon 
jaws and teeth are designed to rapidly slice food 
items, and they often take large numbers of very 
small creatures, such as ants. Most prey items 
are picked up with the sticky tongue. Some 
species, particularly the bearded dragons 
(Pogona spp.) include a significant amount of 
vegetation (flowers, leaves, berries) in their diet. 

The most characteristic agamids are the two 
rock dragons. The red-barred dragon, 
Ctenophorus vadnappa, is found only in the 
northern Flinders Ranges (Houston 1978; 
Johnston 1993) (Fig. 13.1), whereas the range of 
the tawny dragon, C. deeresii, extends south from 
the Flinders Ranges along the Mt Lofty Ranges to 
Kangaroo Island. It also extends east to Broken 
Hill. Both species are confined to rock screes and 
rock outcrops and show pronounced sexual 
dimorphism. Male C. vadnappa are among the 
gaudiest of lizards, with bright red and black 
barred flanks, steely blue limbs and yellow and 
grey striped throat. The colouring is emphasised 
by elaborate display postures which differ 
between the species (Gibbons 1979). 

The largest and most often seen dragon is the 
inland bearded dragon, Pogona vittieeps, an 
omnivorous species often found along roadsides 
and tracks. The long-tailed, semi-arboreal nobby 
dragon, Amphibolurus nobbi occurs in mallee and 
pine-sheoak woodlands throughout the southern 
half of the area. Males, recognisable from their 
distinctive colour pattern of yellow dorsal stripes 
on a blackish background, often pursue one 
another during spring. 

Other dragons are more localised or cryptic. The 
three earless dragons (Tympanocryptis) are 
generally found on open grassy and stony flats 
where their very effective camouflage and 
reluctance to move when disturbed make them 
hard to spot. All three are probably more common 
on the plains adjacent than in the Ranges 
themselves. This is also true for the painted 
dragon, C. pietus, and mallee dragon, C. fordi, 
which prefer sandy or clayey open shrublands 
rather than rocky terrain. 

 
Gekkonidae 

The relationships among the geckoes and their 
relatives have been reassessed over recent years 
(Kluge 1987; Bauer 1992), with the result that the 
relationships of Australia's most distinctive lizards, 
the snake-like pygopods, are now more certainly 
known. The evidence available indicates that the 
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TABLE 13.1. REPTILES AND AMPHIBIANS OF THE 
FLINDERS RANGES  

Key: 1: temperate woodlands and grasslands; 2: 
stream channels and claypans; 3: mallee; 4, sheoak-
pine woodlands; 5, sandplains and sand dunes; 6, 
chenopod shrublands and gibber plains; 7, rock 
outcrops and screes  

 1 2  3  4  5  6  7  
ANURA         
LEPTOOACTYLIDAE         
Limnodynastinae         

Limnodynastes dumerili  +        
L. tasmaniensis  +  +       
Neobatrachus centralis   +  +  +  +  +   
N. pictus  +  +  +      
Myobatrachinae         
Crinia riparia   +       
C. signifera  +  +       
Pseudophryne bibronii  +       +  
HYLIDAE         
Cyclorana platycephala   +   +  +  +   

Litoria ewingii  +        
L. rubella   +      +  
SQUAMATA         
AGAMIDAE         

Amphibolurus nobbi    +  +     
Ctenophorus decresii        +  
C. fordi    +   +    
C. pictus   +  +   +  +   
C. vadnappa        +  
Diporiphora winneckei      +    

Pogona vitticeps  +  +  +  +   +   
Tympanocryptis intima       +   
T lineata  +   +  +   +   
T tetraporophora     +   +   
GEKKONIDAE         
Gekkoninae         
Gehyra '2n=44'        +  
G. variegata   +  +  +     

Heteronotia binoei    +  +   +  +  
Phyllodactylus marmoratus   +  +    +  
Diplodactylinae         
Diplodactylus byrnei       +   

D. damaeus    +   +    
D. tessellatus       +   

D. vittatus  +   +    +  +  
Nephrurus levis      +    

N. milii  +   +  +   +  +  
Oedura marmorata     +    +  

Rhynchoedura ornata     +  +  +   
Strophurus ciliaris     +  +    
S. elderi    +   +    
S. intermedius    +  +  +    
S. williamsi     +     
Pygopodinae         

Aprasia pseudopulchella  +       +  
Delma australis    +      
D. butleri    +   +    

D. molleri  +  +       
Lialis burtonis    +  +  +   +  

Pygopus lepidopodus   +  +  +     
P nigriceps    +  +  +   +  
SCINCIDAE         
Cryptoblepharus carnabyi  +  +  +  +    +  
C. plagiocephalus   +  +  +    +  
Ctenotus brooksi      +    
C regius    +  +  +    
C. robustus  +  +      +  
C. schomburgkii    +  +  +    
C. sp.       +   
C. strauchii       +   

 1 2  3  4  5  6  7  

 

 
 1 2 3 4 5 6 7
C. uber  +   +    +  + 
Cyclodomorphus melanops      +   + 
C. venustus       +   
Egernia margaretae        + 

E. multiscutata    +      
E. stokesii        + 

E. striolata  +  +  +  +    + 

E. whitii  +        

Eremiascincus richardsonii   +  +  +  +  +   
Hemiergis decresiensis  +        

H. miflewae    +     + 
Lampropholis guichenoti  +        

Lerista bougainvillii  +  +  +     + 
L. dorsalis    +      

L. edwardsae    +  +  +    
L. muelleri    +    +   

L. punctatovittata    +  +     
L. xanthura      +    

Menetia greyii  +  +  +  +  +  +  + 
Morethia adelaidensis  +      +   
M. boulengeri  +  +  +  +    + 
M. obscura    +      

Titiqua adelaidensis  +        
T. occipitalis   +  +  +  +  +   

T. rugosa  +  +  +  +   +   
T. scincoides  +  +  +  +    + 
VARANIDAE         

Varanus gouldii    +  +  +  +  + 

V varius  +  +       
T YPHLOPIDAE         

Ramphotyphlops australis  +  +  +  +     
R. bituberculatus    +  +     
BOIDAE         
Antaresia stimsoni        + 

Morelia spitota  +  +  +     + 
ELAPIDAE         

Demansia psammophis  +  +      + 
D. reticulata    +  +    + 

Furina diadema   +      + 
Notechis ater   +       

Pseudechis australis    +  +  +  +  + 
Pseudonaja modesta      +    

P nuchalis    +  +  +  +   
P textilis  +  +   +     

Simoselaps australis    +  +  +   + 
S. bertholdi    +  +  +    

Suta nigriceps     +     

S. spectabilis   +  +  +    + 
S. suta    +    +   
Vermicella annulata    +  +    + 

 
pygopods are closely related to the Australasian 
geckoes (subfamily Diplodactylinae), while typical 
geckoes (Gekkoninae) are more remote from either 
of these Australian groups. This set of relationships 
is recognised here by placing the pygopods as a 
subfamily of the Gekkonidae - rather than being a 
family in their own right, pygopods are probably best 
understood as "legless geckoes". 

In Australia there are representatives of three 
gecko subfamilies; all are represented in the 
Flinders Ranges. In general, gekkonids are adapted 
for nocturnal life, their large eyes having vertically 
elliptical pupils. All Australian gekkonids lack 
moveable eyelids, the eyes being covered instead by 
a transparent spectacle which the animals clean by 
wiping with the tongue. Australian diplodactylines 
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and gekkonines are nocturnal, but most pygopods 
are predominantly diurnal. Diplodactylines and 
gekkonines have velvety, fine-scaled skin, but 
pygopods have larger, overlapping scales. Many 
geckoes have expanded toe pads bearing 
Velcrolike projections enabling them to easily 
climb smooth surfaces. 

The globally-distributed gekkonines have three 
genera in the Flinders Ranges. Gekkonines lay 
distinctive eggs which have brittle, bird-like shells 
rather than the flexible shells typical of other 
geckoes and lizards generally. Gehyra and 
Heteronotia are widespread and common, the 
former being represented mainly by a rock-
dwelling, undescribed species informally referred 
to by its chromosome number, 44, which in part 
distinguishes it from its mainly tree-dwelling 
relative, G. variegata, which has 40 chromosomes 
per cell (King 1979). Bynoe's gecko, H. binoei, 
has become the subject of intense study with the 
discovery (Moritz 1983; Moritz et al. 1989) that it 
consists of at least two chromosomally distinct 
species plus numerous all-female 
parthenogenetic clones. As far as is known, the 
Flinders Ranges is inhabited by only a single 
form, the more southerly bisexual species. The 
third genus, Phyllodactylus, with its single 
species, P marmoratus, is confined to the far 
south of the Flinders Ranges. Many authors (e.g. 
Cogger 1992) have recently begun to use 
Christinus as a replacement generic name for P 
marmoratus, although no data bearing on the 
relationships of marmoratus have yet been 
presented. 

The most diverse gekkonids in the area are the 
diplodactylines, with 12 species in five genera. 
Some are climbers with large, paired adhesive toe 
pads (the species of Oedura and Strophurus) but 
three are strictly terrestrial with no enlarged toe 
pads (Nephrurus) or pads that are small or 

scarcely visible (Diplodactylus and 
Rhynchoedura). The large barking gecko, N. milii 
(Fig. 13.2), is common throughout the Ranges, 
sheltering by day in burrows or under stones and 
prowling for large insects and smaller lizards at 
night. The large and beautiful velvet gecko, 0. 
marmorata, is recorded in the Flinders Ranges 
only from the Mt Searle area east of Leigh Creek 
but may well be more widespread. It hides in 
crevices by day, either under bark (especially of 
dead cypress-pines and sheoaks) or in rock 
outcrops. The spiny-tailed and jewelled geckoes 
(Strophurus) have a notable defence - they can 
squirt a sticky, acrid liquid from pores in the tail 
(Rosenberg & Russell 1980). As with the dragons, 
some geckoes are of marginal occurrence in the 
Flinders Ranges, being more at home in the 
adjoining sandplains and dunes (D. damaeus and 
N. levis) or on harder clay or stony soils (D. byrnei 
and D. tessellatus). 

Legless lizards, subfamily Pygopodinae, look 
like snakes: forelimbs are totally absent, the 
rudimentary flap-like hindlimbs are easily 
overlooked and locomotion is via snake-like 
undulations. Unlike snakes, pygopods have very 
long tails which can be voluntarily shed 
(autotomised) and regenerated, the tongue is 
broad and flat (notched at the tip) and an ear 
opening is present in all except Aprasia species. 
Pygopods lack the greatly enlarged single row of 
belly scales characteristic of snakes. The seven 
Flinders Ranges species range in length from 130 
mm in Aprasia pseudopulchella to 600 mm or so 
in Pygopus lepidopodus. They also vary in diet 
and habits, including generalised insectivory 
(Delma), subterranean foraging on ant broods 
(Aprasia), predation on hole dwelling spiders and 
scorpions (Pygopus) and specialised predation on 
other lizards, primarily skinks (Lialis) (Patchell & 
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Shine 1986)(Fig. 13.3). 
Geckoes and legless lizards tend to take 

relatively large prey, although there are 
exceptions; Aprasia's ant-eating just mentioned 
and termite specialisation in Rhynchoedura. 
Terrestrial geckoes appear to roam widely at 
night, presumably locating prey by sight. At least 
some arboreal species adopt a sitand-wait 
approach, waiting near their daytime retreat and 
scanning the adjacent tree trunk or rock face for 
prey. Legless lizards engage in regular tongue 
flicking as they move, an indication that they also 
utilise chemical senses to locate and identify 
hidden prey. While most appear to be active 
foragers, Burton's legless lizard, Lialis burtonis, 
seizes its prey from ambush. 

 
Scincidae 

Skinks are the most numerous and diverse 
Australian lizards, and are dominant in the 
Flinders Ranges, where there are 33 species in 
12 genera. Skinks vary greatly in body form with 
several lineages showing limb reduction and body 
elongation. Some skinks, for example species of 
Ctenotus and Egernia, have relatively short, deep 

bodies with well-developed limbs and long, 
steadily tapering tails. At the other extreme are 
the species of Lerista with greatly reduced limbs 
with reduced numbers of toes. The large 
bluetongues in the genus Tiliqua are aberrant in 
their heavy, but short-legged, build, and one, (the 
shingleback or sleepy lizard, T rugosa), bears so 
little external resemblance to its smaller smoother 
relatives that few people would realise that they 
are members of the same family. 

Skinks, however, are united by several 
specialisations which are not readily visible 
(Hutchinson 1993). Their overlapping scales get 
their tough, almost plastic texture from 
osteoderms: internal platelets of bone which 
reinforce each scale. Skinks have a bony 
secondary palate which separates the airway 
from the mouth cavity, a situation analogous to 
that of mammals but quite distinct from that of 
other lizards. The mode of reproduction varies in 
skinks. In the Flinders Ranges, members of 
Cyclodomorphus, Egernia, Hemiergis and Tiliqua 
are viviparous, while the remaining genera are 
oviparous. Mating generally occurs in spring 
(autumn in Hemiergis peronil), followed by egg 
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laying in late spring-early summer. Hatching, or 
birth in the case of viviparous species, occurs 
from mid summer to early autumn, length of 
incubation or gestation generally being 
proportional to the size of the species. Most 
skinks are active in the open by day, basking in 
the sun to elevate their body temperatures to 
optimal levels which vary from species to species 
but are typically 29 - 36°C. 

Shinglebacks, Tiliqua rugosa, often called 
sleepy lizards in South Australia because of their 
placid, slow-moving ways, are among the most 
easily seen reptiles in spring and early summer. 
These lizards are often seen crossing roads at 
this time of year, often in pairs, the male following 
the female. This pairing reflects a remarkable 
attribute of sleepy lizards - they usually mate with 
the same partner each year (Bull 1988). This 
fidelity is unexpected, since these lizards are 
solitary for most of the year with each individual's 
home range overlapping several members of the 
opposite sex. This ability to remember and 
recognise another individual after a year apart 
indicates a more sophisticated ability to 
discriminate and remember than would have been 
thought possible. Close relatives of the sleepy 
lizard are the eastern and western bluetongues, T. 
scincoides and T. occipitalis, much less common 
in the Flinders Ranges than T. rugosa. Another 
species, T. adelaidensis, the pygmy bluetongue, 
barely enters the southern margin of the region, 
but is notable in being an endangered species 
recorded only three times this century until 1992 
when new populations were discovered and field 
study began (Armstrong et at. 1992). The slender 
bluetongues, Cyclodomorphus, are relatively 
small species, one of which (C. melanops) is 
confined to spinifex while the other (C. venustus), 
prefers chenopod habitats. 

Other smaller skinks are also relatively easily 
observed. Three species of Egernia: E. 
margaretae, E. stokesii and E. striolata are 
primarily rock dwellers, sheltering in cracks or 
crevices and basking and foraging among rock 
outcrops and scree slopes. The most specialised 
is the gidgee skink, E. stokesii, whose spiny 
scales and flattened, spiked tail help defensively 
lock the lizard into crevices and discourage 
attempted attacks within the crevice (Fig. 13.4). 
Gidgee skinks are usually found in small colonies, 
sometimes with several individuals sharing the 
same retreat. Such retreats are often identifiable 
from the pile of droppings that accumulates 
around the entrance or favoured basking sites 
nearby. 

Several medium sized to small skinks, including 
species of Ctenotus, Menetia and Morethia are 
encountered commonly darting around bushes or 
the litter at the bases of trees. Ctenotus is notable 
as Australia's, and possibly the world's, largest 
skink genus, with about 90 species recognised. 
The species occurring in the Flinders Ranges give 
a good idea of the range of sizes and typical 
striped colour patterns that characterise these 
very swift, heat-loving skinks. Another genus of 
small skinks, Cryptoblepharus, is mainly arboreal, 
with dead tree trunks or old farm outbuildings 
sometimes supporting little colonies of these 
small, flattened, silver-speckled lizards. 

A number of skinks lead cryptic lives, seldom or 
never emerging in the open to bask but regulating 
their body temperatures by moving within shelter, 
such as the leaf litter layer, under stones or in 
loose sand. Earless skinks, Hemiergis spp., 
remain under cover at all times, becoming most 
active during late afternoon. One species, H. 
millewae, is one of several lizard species to be 
completely confined to 
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porcupine grass ("spinifex"; Triodia). The 
broadbanded sandswimmer, Eremiascincus 
richardsonii, shuffles into loose sand or soil during the 
day but emerges to hunt over the surface at night. 
The most adept sand burrowers are the species of 
Lerista which have evolved varying degrees of limb 
reduction, correlated with the degree to which they 
lead subsand lives. These species are usually most 
active by day, under cover, but sometimes will move 
more openly on the surface at night. 
 
Varanidae 

These active, predatory lizards are Australia's and 
the world's largest. Goannas have slender, 
longnecked bodies and long tails. The tongue is 
snakelike, long, thin and deeply forked. The teeth are 
distinctively large, laterally compressed and have 
sharp, finely serrated edges, making them ideal for 
slicing through flesh. Goannas are as predatory as 
their teeth suggest, taking mainly vertebrate prey. 

Only two species of goannas are known to occur in 
the Flinders Ranges. The very large tree goanna, 
Varanus varius, is restricted to the southern edge of 
the region between Crystal Brook and Wilmington. It 
is primarily an arboreal species, spending much of its 
day climbing trees to search for hollow-nesting birds 
and their eggs. Large individuals spend significant 
periods of time on the ground and eat carrion such as 
road-kills. Tree goannas have an unusual 
reproductive strategy in that they lay their eggs in 
hollows dug into termite mounds. The termites repair 
the damage, sealing the clutch in an ideal incubator 
with a relatively unvarying warm temperature and 
constant humidity. In late spring when the eggs are 
hatching, the female returns to the mound to dig into 
the chamber and release the young. How the female 
recognises the mound or knows when to dig are 
unanswered questions. 

Much more widespread is the sand goanna, V 
gouldii, a smaller, more strictly terrestrial species 
which shelters in burrows dug by itself or other 
animals. Much of its foraging is based on digging out 
the burrows of smaller animals, the goannas 
apparently relying on scent to locate prey such as 
lizards, scorpions and centipedes. 

 
Snakes 

Snakes are the most successful of the several lizard 
groups to have become limbless. Possibly derived 
from burrowing lizards related to living goannas and 
their relatives, snakes are now highly differentiated 
from any living lizard family. Modifications of the 
vertebrae to achieve flexibility with strength, and to 
the jaws and skull to permit swallowing of large prey 
are just two of the many features which distinguish 
snakes from limbless lizards. 

Three snake families are in the Flinders Ranges; 
only one (the Elapidae), is composed of venomous 
species. The blind snakes (Typhlopidae) and the 
pythons (Boidae), are secretive and rarely seen, so 
that most snakes likely to be encountered by humans 
are venomous. Even so, they do not pose a major 
hazard, since relatively few species are large enough 

to inflict a potentially fatal bite, and all snakes are 
nervous and shy, preferring to retreat rather than 
defend themselves except as a last resort. 

 
Typhlopidae 

The blind snakes are a highly specialised group 
of snakes which lead subterranean lives. They 
have small heads with an undershot mouth, the 
protruding snout being used as a ram or shovel to 
assist with burrowing. Their very reduced eyes are 
visible only as black spots embedded beneath the 
skin. The jaws are very weak, with no teeth on the 
lower jaw and only two or three on a highly 
specialised upper jaw. The usual prey is the 
broods (eggs, larvae and pupae) of ants, the 
snakes being protected from ant attacks by their 
extremely tough and smooth scalation (Webb 
1990; Webb & Shine 1992). The tail is very short 
and blunt, and tipped by a spine. This design 
reflects the use of the tail as a brace to enable the 
snake to push forward into the ground or a nest of 
ants. 

Two species of the genus Ramphotyphlops, (R. 
australis and R. bituberculatus), are known from 
the Flinders, the former being a bulky species with 
a more rounded snout. Both are found in a variety 
of habitats and usually only are active on the 
surface at night, particularly on warm, humid 
nights. In both species, females grow to a 
considerably greater length and girth than do 
males. 

 
Boidae 

The two species of pythons recorded from the 
Flinders Range are uncommon and rarely sighted. 
The larger carpet python, Morelia spilota, and the 
smaller Stimson's python, Antaresia stimsoni, 
characteristically inhabit rocky clefts and 
overhangs by day and emerge to move around 
after dark (Fig. 13.5). Prey detection at night is 
enhanced by heat sensitive pits which, like a 
military "sniper scope", detect the warmth of 
potential prey against the cooler environmental 
background. They are nonvenomous, using 
constriction to kill prey_ Stimson's python and 
young carpet snakes are thought to be primarily 
reptile eaters in the wild, but larger carpet snakes 
probably shift to a mainly mammalian diet. The 
speculative nature of these remarks may be 
surprising, since both species are commonly kept 
as pets; however very little work has been done on 
them in the wild. Like all pythons, these species 
lay eggs which the female guards until hatching. 

 
Elapidae 

This family of venomous snakes is the major 
Australian snake group. The short, non-folding 
hollow fangs at the front of the upper jaw are 
attached to venom glands which produce, at least 
in some species, extremely potent nerve poisons. 
Only a few species in the Flinders Ranges are 
known to be dangerous to humans: these are the 
eastern and western brownsnakes, mulga snake, 
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black tiger snake and death adder. However, the 
venoms of many of the small species remain 
unstudied. Generally, elapids under half a metre 
in length are unlikely to pose a serious danger 
since their small size means the very short fangs 
and small venom glands are unlikely to deliver a 
fatal dose. There are exceptions (the bite from a 
50 cm death adder would certainly pose 
problems) and in general it is best to be cautious 
around venomous animals whatever their 
accepted level of danger as with the stings of 
bees and bull ants, people can suffer serious 
allergic and shock symptoms following the 
injection of even mild venoms. 

Despite the foregoing remarks, encounters with 
elapids rarely lead to medical emergencies. 
Snakes are almost always reluctant to bite and 
will flee from danger if they can. Most of the 
smaller elapids will only try to bite if handled, and 
a few, such as the species of Simoseiaps, seldom 
bite even then. 

The elapids fall into three major groups in the 
Flinders Ranges, based on ecology and size. The 
first, the one most often encountered by humans, 
consists of the species of Pseudonaja and 
Oemansia, (the brownsnakes and whipsnakes), 
slender, medium to large snakes which are 
nervous, fast-moving and largely active by day. 
Eastern brownsnakes (P textilis) are more 
abundant in the southern Flinders, especially in 
agricultural areas. The western brownsnake, P 
nuchalis, is most common in saltbush-dominated 
areas of the Ranges. The ringed brownsnake, P 
modesta, is much smaller, generally less than 75 
em, but is nervous and will bite if handled. 

The two whipsnakes, the yellow-faced (D. 

psammophis) and desert (D. reticuiata) have been 
considered to be conspecific (e.g. Cogger 1992) but 
their pattern of occurrence in the Flinders Ranges 
suggests otherwise. The yellow-faced whipsnake 
occurs in the southern Flinders Ranges north to 
Quorn, where it is replaced by the desert 
whipsnake. However an isolated population of the 
yellow-faced whipsnake is found in the North 
Flinders north of Blinman. Although the two occur 
close to each other, there is no evidence of any 
intermediate or intergrading forms and the two types 
therefore behave as distinct species rather than 
geographic forms of a single species. They are both 
very active and fast-moving, preying on equally alert 
diurnal lizards. Bites from the ringed brownsnake 
and the whipsnakes can cause painful but not 
usually medically significant symptoms. 

The other large elapids avoid hot sunny weather. 
The mulga snake, Pseudechis australis, 
(misleadingly known as the king brown), is a heavily 
built species, reaching two metres or more in length 
(usually 1.5 - 1.8 metres in the Flinders) which is 
active mainly at night in hot weather, although it will 
also move around by day in cool but sunny 
conditions. It is widespread and feeds mostly on 
reptiles, including other elapids and goannas. When 
alarmed it flattens its body and hisses menacingly 
but is generally reluctant to bite. Black tiger snakes 
Notechis ater, are limited to a few watercourses in 
the southern Flinders Ranges, including Mt 
Remarkable National Park. They shelter in flood 
debris and feed on animals such as frogs and 
tadpoles that occur beside, or in, stream pools. They 
are normally very shy and difficult to observe. There 
are no known preserved specimens of the death 
adder, Acanthophis antarcticus, from the Flinders 
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Ranges, although this species is moderately 
common in the coastal areas adjoining Spencer 
Gulf. Death adders prefer shrubby habitats with 
dense leaf litter in which they can hide. 

The remaining elapids are all small and 
nocturnal, hiding by day under rocks or buried in 
loose sand. They prey mainly on skinks, mostly 
diurnal species which are caught while hiding at 
night. Exceptions to this general pattern are the 
bandy bandy, Vermicella annulata, which feeds 
on blind snakes, the coral snake, Simoselaps 
australis, which eats mainly lizard eggs, and the 
curl snake, Suta suta, which can grow large 
enough to eat a more varied diet of frogs and 
small mammals as well as lizards. The most 
commonly encountered species in this group is 
the black-headed snake, Suta spectabilis, which 
grows to about 50 cm in length and often can be 
found in early Spring warming itself under small 
flat rocks. Like other species of the genus Suta, 
the black head colour and brown body resemble 
the colour pattern of juvenile brownsnakes 
(Pseudonaja) (Fig. 13.6). 

 
AMPHIBIANS 

The Flinders Ranges has a frog fauna which 
compares favourably with that of other geographic 
areas of South Australia: nine species, being 
equivalent to that of the wetter south east. 

The composition of the frog fauna is however 
rather unusual and unlike other portions of the 
State because it has three distinct faunistic 
components: a unit representing the northern 
extremity of the Bassian fauna of south-east 
Australia, a unit representing a southern 
extension of the central Australian Eyrean fauna, 
and a single 
autochthonous species (Crinia riparia) entirely 

confined to the Flinders Ranges. The boundaries 
involved (northern and southern distributional 
limits) cluster between either Wirrabara and 
Quorn, or between Marree and Wilpena (Tyler 
1980). 

Two families of frogs are represented: the 
Hylidae and the Leptodactylidae (Myobatrachidae 
of some authors). (The species are listed in Table 
13.1.) 

 
Hylidae 

There a two species of Litoria, a genus 
commonly called tree-frogs. Litoria rubella is one 
of the most widely distributed species ranging 
from the west to the east coast, and from the 
flood plains of the Northern Territory to the 
northern Flinders Ranges (Fig. 13.7). Variation in 
size and colour within this range renders the 
composition of the species suspect, and recent 
chemical studies of skin peptides lend to the 
suggestion that it is in reality a complex of several 
closely related species. 

Although found near creeks and other 
permanent sources of water, L. rubella is also a 
commensal species closely associated with 
houses, buildings and toilets. It is a species which 
has benefited substantially from habitat 
alterations (Tyler & Watson in prep.). 
Litoria ewingi is a species also aided by habitat 

disturbance but in the south-east of the continent 
where it is abundant. 
Cyclorana platycephala has a unique 

distribution pattern in being found over an 
extensive arid area of Australia, with possible 
isolation of some components in the Northern 
Territory (Tyler 1990) (Fig. 13.8). In the Flinders 
Ranges they are confined to clay pans. 
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Leptodactylidae 
Leptodactylids dominate the Flinders Ranges' 

fauna. Most are burrowing species or are closely 
associated with temporary waters, but the 
endemic species Crinia riparia is specifically 
adapted to water. Adults are common at the edge 
of streams where they can be located by gently 
lifting smooth, 

flat rocks. The eggs are laid in sheltered positions 
beneath rocks, and the tadpoles have mouths 
modified to enable them to cling to algal growths 
upon rocks in fast currents. 
Crinia riparia is the only species unique to South 

Australia. Most of the remaining leptodactylid 
species are widely distributed in the south east of 
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South Australia. An exception is Neobatrachus 
centralis described from a site east of Lake Eyre 
which has a predominantly northern South 
Australian distribution (Figs 13.9 , 13.10). 

 
Identification of the herpetofauna 

The standard reference to the herpetofauna of 
Australia is Cogger (1992). In addition, 
publications on more specialized groups of 
animals or regional faunal guides include Barker 
et al. (1995a); Tyler (1978), Houston (1978), 
Wiegel (1990) and Swan 
(1990).
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14: Aboriginal People of the Flinders Ranges 
By P. G. JONES and J. C MCENTEE 

 
INTRODUCTION 

The focus of this chapter lies in what is known of 
the cultural life and material culture traditions of 
the Aboriginal people of the Flinders Ranges. 
Much of that information was gathered during the 
1920s and 1930s, several generations after the 
dislocations wrought by European arrival in the 
Ranges. Apart from the casual attention of literate 
pastoralists such as Bruce (1902), Bull (1878), 
Hayward (1927-1928) and Jessop (1862) and 
local respondents to Edward Curr's Australian 
ethnographic survey (1886-1887), the 
Adnyamathanha did not attract the attention of 
social anthropologists until Norman B. Tindale's 
arrival in 1924 (Tindale 1924; Hale & Tindale 
1925). 

After that visit it was another 13 years before 
significant amounts of data were recorded during 
the 1937 expedition to Nepabunna organised by 
the Adelaide-based Board for Anthropological 
Research. Several published and unpublished 
records were made during this expedition, notably 
by Cleland & Johnston (1939), dealing with 
ethnobotany, and by H.K. Fry (1937) and by 
Charles Pearcy Mountford, whose subsequent 
visits to the Flinders yielded the most 
ethnographic data on the region and its people 
(Mountford 1930-1949). Mountford visited again in 
1939, accompanied by the student-ethnographer 
Alison Harvey (Mountford & Harvey 1943; Harvey 
1939), and several times during the 1940s. 

Valuable site-recording work was undertaken 
during the 1970s and 1980s by Aboriginal 
Heritage Unit staff of the Department of 
Environment and Planning (later transferred to the 
Department of Aboriginal Affairs), in which 
Adnyamathanha people themselves played an 
active role (see Ellis 1975; Wilton et al. 1980). The 
linguists Luise Hercus, Bernard Schebeck, 
Dorothy Tunbridge, and John 

McEntee were also active during and beyond 
this period. Since the 1920s though, it has been 
the active contributions made by senior 
Adnyamathanha men and women such as Percy 
Patterson, Mount Serle Bob, Frome Charlie, 
Albert, Henry, May and Rufus Wilton, Andy, 
Walter and Annie Coulthard, and Fred, John and 
Pearl McKenzie, which has ensured that important 
details of Adnyamathanha life and history have 
been placed on the record. The last-named has 
collaborated with J. McEntee to produce the first 
published dictionary of the Adnyamathanha 
language (McEntee & McKenzie 1992). 

 
CULTURAL IDENTITY AND LANGUAGE 

Aboriginal people of the Flinders Ranges 
generally identify today as Adnyamathanha, a 
term which translates as 'rock people'. The term 
'YuRa is also employed, usually to distinguish 
Aboriginal people of the Ranges from Europeans.1 
Adnyamathanha identity has defined itself partly 
against the European presence, but partly also 
against the Aboriginal social groupings which 
bordered the Ranges. Significantly, while these 
key groupings no longer remain as viable entities 
today, the Adnyamathanha have drawn key 
elements of their identity from these groupings, as 
well as from former inhabitants of the Ranges 
themselves. From the mid-1990s a new wave of 
social and political realignments, influenced by 
contemporary pragmatism and the reinterpretation 
of historical affiliations, has found expression in 
several native title claims concerning the Ranges 
and bordering country. 

Historical and ethnographic data, particularly 
Curr's survey ethnography, indicate that apart 
from the Adnyamathanha themselves, six other 
distinct language groups had territorial 
connections with the 

 
1 The following transcription method has been used exclusively for italicised Aboriginal words appearing in this chapter: 
The vowels 'a', 'i', and 'u' should be pronounced similarly to Australian English vowels in the words father, machine and put. 
Palatals are represented by 'j' as used in Australian English 'jar', 'y' as 'you', 'Iy' and 'ny' as in the 'Ii' and 'ni' in English 'million' 
and 'onion'. Retroflex consonants are written 'rt', 'rl', 'm'. 
Dentals are written 'd', 'th', 'Ih', nh'. 
The character 'd' is used to represent prestopping of nasals and laterals.  
'R' represents the sound of Australian English 'r' in 'run'. 
'r' represents the alveolar flap, which also occurs before the consonants 'k', 'g', 'p' and 'v'. 'rd' is used for the retroflex flap. 
'rr' is used for the alveolar trill. 
'v' represents the bilabial fricative. 
'd' written intervocalically is similar to the Australian English 'th' in 'the'. 
The transcription method used for Aboriginal words of known pronunciation is that currently used by L. Hercus, J. McEntee and 
J. Simpson. 
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Flinders Ranges and immediate surroundings 
(Fig. 14.1). From the north, reading around the 
Ranges in a clockwise direction, these are the 
Pirlatapa, Yardliyawarra, Ngadjuri, Nukunu, 
Pankarla and Kuyani peoples. Many 
Adnyamathanha people can trace their origins to 
an even wider range of cultural groups today, 
including the Antikarinya people of the Ernabella-
Oodnadatta region. 

While the Ngadjuri, Pankarla, Kuyani and 
Yardliyawarra each occupied territory within the 
Flinders Ranges, these groups were mainly 
affiliated with country on the plains country to the 
south, west and east. The evidence suggests that 
two closely connected groups lived almost 
exclusively within the Ranges, comprising the 
core of the modern Adnyamathanha. Data from 
Phillipson (1886) and Wills (1886), concerning the 
Umberatana and Mount Serle people respectively, 
indicate that the northwest Flinders Ranges were 
occupied by people calling themselves YuRa. This 
is the group known by its neighbours as 
Unyamootha (Gason 1886), Mardala (Howitt 
1904; Reuther 1981) or as Keidnamutha 
(KingsmiI11886). The last term is equivalent to 
Adnyamatha-nha or Kadnyamatha-nha. This term 
may originally have been applied to a relatively 
confined area in the northern Flinders Ranges, 
centred upon Mount Serle and Umberatana, with 
a southern boundary between Angorichina and 
Blinman. 

The Blinman to Wilpena area was occupied by 
the Walypi (Wailpi) people, confirmed by Gason 
(1886), who described the people bordering the 
Unyamootha to the south as 'Wipie'. 
Traditionallyoriented people such as Angus and 
John McKenzie, commenting during the 1970s, 

referred to the Walypi as speaking nearly the 
same language as Adnyamathanha, but that it 
sounded 'big'. Schebeck (1973,1974) reaches 
similar linguistic conclusions. Tindale's 1924 
enquiries convinced him that the Walypi ranged 
well to the north of Wilpena and extended over the 
eastern plains almost to Lake Frome, but noted 
that this group also referred to themselves as 
'Anyimatana, a designation meaning literally hill-
people'. Tindale preferred Wailpi as a tribal 
designation, as 'they are known to the 
surrounding tribes by that name' (Hale & Tindale 
1925, p. 45; Tindale 1924). He rejected the 
suggestion that the two groups had effectively 
merged into one, writing: 'Anjimatana and variants 
used for this tribe mean merely 'Hills people' and 
is incorrect on the authority of the oldest member 
of the tribe interrogated in 1925. It has been 
suggested that there were two tribes, but this is 
without foundation' (Tindale 1974, p. 219). 

This controversy aside, there is no doubt that 
Adnyamathanha has become accepted as a 
defining term by Aboriginal people, just as 
Ngarrindjeri has become the general appellation 
for Aboriginal people of the Lower River Murray, 
Lakes and Coorong region. The extent to which 
the modern usage of Adnyamathanha has blurred 
distinctions which existed in pre-European times 
may be illustrated through two empirically-based 
examples. The first is linguistic. Adnyamathanha 
and Walypi belong to a closely-knit language 
group, together with Kuyani, Pankarla, Nukunu 
and Ngadjuri (and further south-west, the 
Wirangu, and further south, the Narrunga of Yorke 
Peninsula and the Kaurna of the Adelaide Plains). 
These relationships are illustrated in Table 14.1. 

 

Table 14. 1 RELATIONSHIPS BETWEEN THE ADNYAMATHANHA, WALYPI, KUYANI, PANKARLA, NUKUNU AND NGADJURI 
LANGUAGE GROUPS. 

English Adnyam. Walypi Kuyani Pankarla Nukunu Ngadjuri 

water  awi  awi kawi  kawo kawi  galwi  
father  vapi  bapi  papi  pappi  maama  vapi  
ear  yuRi   yuRi  yurre  yuRi  uri  

creek  vaRi  veri  paRi  parri  paRi  bari  
sit  ika-   thika-  ikkata  thika-  ikanga  
man  yuRa   thuRa  yura  thuRa  juri  

 
Table 14.2. RELATIONSHIPS BETWEEN ADNYAMATHANHA AND YARDLlYAWARRA LANGUAGE GROUPS, THE WADIKALI 

LANGUAGE OF YANDAMA CREEK AND MALYANGAPA OF NORTH-WEST NEW SOUTH WALES 

English  Yardliyawarra  Malyangapa  Wadikali  Adnyam.  

camp  ngatjara  ngatjara  ngatjara  anku  
meat  wanka  wanka  wanka  vaarlu  
water  ngapa  ngap:a  ngapa  awi  

 
Table 14.3 RELATIONSHIPS BETWEEN PIRLATAPA, SPOKEN AT BLANCHEWATER AND TO THE NORTH-EAST OF THE 

FLINDERS RANGES, DIYARI AND ADNYAMATHANYA LANGUAGE GROUPS. 

English Pirlatapa Diyari Adnyamathanya 

kangaroo jukurru jukurru urdlu 
man kama kama yuRa 
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By contrast, Yardliyawarra belongs to a separate 
language group often called 'yadli', together with the 
Wadikali language of Yandama Creek and 
Malyangapa, of north-west New South Wales (Table 
14.2). 

Pirlatapa, spoken at Blanchewater and to the 
north-east of the Flinders Ranges, belongs to the 
large group of Karnic languages of the Lake Eyre 
Basin, and is particularly closely related to Diyari, as 
illustrated in Table 14.3. 

A legend of the Adnyamathanha people, recorded 
by John McEntee from a senior Adnyamathanha 
man, John McKenzie, evocatively describes the 
formation of the Flinders Ranges languages. The 
human Ancestor, known as Biivu, after travelling 
through and naming many features of the northern 
Flinders Ranges, was eventually killed by his 
companion dogs Vutu and Wibma-warta. 
Ngarndamurka or Gill Bluff, near Mount Lyndhurst 
headstation, represents the transformed body of the 
dead Ancestor. All the surrounding groups gathered 
to pay their last respects. People from each group 
licked different areas of the hill where Biivu died and, 
as a result, each spoke a different language. The 
Adnyamathanha licked the most, so that their 
language developed the most complicated sound 
system in comparison to their neighbours. 

The linguistic division evident between the Flinders 
Ranges bloc comprising the Adnyamathanha, 
Walypi, Kuyani and Pankarla to the west, and the 
Yardliyawarra and Pirlatapa blocs to the east and 
north-east, was reinforced by an important cultural 
distinction. All Flinders Ranges groups practised 
male circumcision, but the western bloc just 
mentioned (with the probable exception of the 
Adnyamathanha) also undertook male subincision, 
in distinction to the eastern bloc which did not (see 
Tunbridge 1988). Apparently this distinction did not 
directly affect trading, marriage or other cultural 
relations between the groups; several hundred 
people from a broad area encompassing these 
groups attended a wilyaRu or second-stage initiation 
ceremony held at Mount Lyndhurst during the 1890s 
(Brock 1985). Nevertheless, it is likely that this line 
of demarcation created unrecorded social tensions. 

 
EFFECTS OF EUROPEAN CONTACT 

After the exploration expeditions of the 1840s and 
the 1850s the demographic pattern of the Flinders 
Ranges was transformed. As well as fundamental 
alterations in local group composition and 
orientation, the combined Aboriginal population of 
the Ranges diminished rapidly until a recovery began 
during the 1930s and 1940s. The primary reason for 
this population loss was the influx of European 
population during the 1850s mineral and pastoral 
boom, combined with devastating droughts during 
the 1860s, 1890s and from 1914-1918, and the 
cumulative effects of exotic diseases such as the 
1919 Spanish influenza epidemic. 

Frontier violence can also be counted as a factor, 
exacerbated particularly as drought brought 

Aboriginal people and stock into direct competition 
for favoured water supplies. Pastoralists' journals, 
police records and oral history accounts all confirm 
the pattern. Conflict was being routinely reported 
from the Mount Remarkable district from the 
mid1840s. The Aroona pastoralist, J. F. Hayward, 
noted that from the early 1850s he had to be 
'constantly vigilant on the blacks, following and 
tracking them to their fortresses, natural strongholds 
which they found everywhere on the Aroona Range ... 
in every case that I missed sheep I at once followed 
them, camping when no longer their traces were 
visible, till I rescued my sheep or punished the 
thieves' (Hayward 1927-1928, p. 147). That these 
methods were not always successful is borne out by 
police records of Aboriginal parties escaping into the 
narrow gorges and harassing their pursuers with 
rockfalls (Brock 1988). 

The severe drought of 1864-1865 marked a 
watershed in relations between Aborigines and 
Europeans. The pressure on supplies of water and 
food throughout the wider region, coupled with the 
annual ochre expeditions undertaken by armed 
Aboriginal men travelling from northern areas, led to 
several flashpoints (Jones 1984). The spearing of 
European shepherds brought swift reprisals. At least 
one massacre of Aboriginal people occurred on 
Beltana Station at this time. The police presence in 
the region was increased and Aboriginal people 
became further marginalised. Writing from 
Yudnamutana Station at the height of the drought, 
the pastoralist J. B. Hughes summarised the 
dilemma faced by Aboriginal people: 
The aborigines have therefore but two resources - 
they are compelled to crowd around the dwellings 
of the squatters and beg for food, or to ... prey 
upon the flocks and herds. If they adopt the first 
course the settlers cannot supply them ... If natives 
adopt the alternative of helping themselves ... 
[they] stand trial under laws and customs which 
they do not understand. (Quoted in Tunbridge 
1991, p. 21) 
Traces of this history of conflict may be found in 

ethnographic collections surviving today in the South 
Australian Museum. A collection of boomerangs, 
clubs, and a shield from Myrtle Springs in the 
Flinders Ranges, donated to the South Australian 
Museum in 1961 by Miss. L. 0 Stuart, was obtained 
eighty years earlier by her grandfather, J. Stuart, 
'during a raid on a native camp'. The raid was 
presumably in retaliation for Aboriginal attacks on 
sheep or cattle, possibly during periodic excursions 
still being undertaken into the Flinders Ranges by 
northern Aboriginal groups for the purpose of 
obtaining sacred ochre. In similar circumstances 
other pastoralists showed less regard for 
ethnographic data. Writing of three sheep-stealing 
incidents near Pekina during 1847 and 1848, 
Hayward described the pursuit of the culprits, during 
which his party made bonfires of 'slaughtered 
mutton, sheepskins, native spears and 
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waddies, skins and charms, left behind in their hurry 
to escape' (Hayward 1927-1928, pp. 99-11, 107, 
110). 

Several other Flinders Ranges pastoralists 
became interested enough in ethnographic matters 
to record details of language, tribal boundaries and 
customs. N. E. Phillipson, managing partner of the 
Beltana Pastoral Company, was one of these. He 
forwarded data and vocabulary to E. M. Curr for 
publication in his Australia-wide survey (Phillipson 
1886). Fifteen years later he donated a bag 
containing the plant narcotic, pituri, to the South 
Australian Museum. This had been traded to the 
Flinders Ranges from further north. 

In 1894 the station overseer W. B. Sanders 
donated a spear and a boomerang, collected from 
'members of a tribe of aboriginals who came from 
Queensland by way of Tilcha Creek, in order to 
collect red ochre from a rich deposit about 7 m 
[miles] south of Parachilna'. In 1930 the pastoralist 
A. Ragless donated a small collection to the 
Museum, part of which had been collected forty 
years earlier at Callabonna Station to the east of the 
Flinders Ranges. He recalled that these objects, 
including boomerangs, spears, a shield, a club and a 
bullroarer, had been collected before 1890 'at the 
last big gathering of the tribes at Callabonna. Most 
of the natives came from further east' (specimen 
documentation files, South Australian Museum). 

 
ANTIQUITY OF OCCUPATION 

As at the date of writing, no firm dates for the 
Aboriginal occupation of the Flinders Ranges have 
been established beyond 15000 B.P., although 
dating techniques being established for rock art 
analysis suggest at least double this antiquity (based 
on testing of engravings in the Yunta area). The 
15000 B.P. date was obtained by archaeologists 
Ronald Lampert and Philip Hughes from a stratified 
site at Hawker Lagoon dug during the early 1980s 
(Lampert & Hughes 1987, 1988). Lampert had 
focused upon the region after noting that massive 
stone cores and choppers known as Kartan tools 
were found there, at the northern limit of an upland 
range extending along part of the Adelaide coastline 
and throughout Kangaroo Island. 

At Hawker Lagoon, Lampert located these large 
tools within a stratified context, lending support to 
the accepted hypothesis that these tools preceded a 
more specialised range of smaller stone tools which 
developed particularly during the last five thousand 
years. Lampert and Hughes suggested that the 
commencement of occupation at Hawker Lagoon 
15000 years ago represented a colonising response 
to the climatic amelioration which followed the last 
glacial maximum (17-15000 B.P.). In this sense, the 
Flinders Ranges might represent a 'Pleistocene 
outpost' in Central Australia (Lampert & Hughes 
1987). Following recent discoveries of other 
Pleistocene occupation sites in Central Australia this 
finding carries less weight than it did during the early 
1980s. Nevertheless, the conclusion matches 
linguistic and material culture data which suggest 

that cultural influences (and occupation itself) spread 
northwards along a temperate corridor marked by 
the southern Flinders Ranges and the Mount Lofty 
Ranges. 

The Flinders Ranges project north into the arid 
grasslands and sandy deserts of Central Australia. 
Their complex geology has generated surface 
archaeological evidence of at least three important 
Aboriginal cultural practices throughout this broader 
region. Sandstone slabs and sandy shales 
impregnated with silica were mined in the eastern 
Ranges near Wertaloona over a period which may 
have spanned several thousand years, providing 
grinding stones of fine quality. These stones were 
quarried and traded as far north as the central 
Simpson Desert and as far west as the western 
Lake Eyre Basin. They were used for wet-milling 
grass seed, a staple in the Aboriginal diet of the 
entire region. Fragments or complete examples of 
these stones, in situ or in museum collections, point 
to these trade patterns. Also traded extensively was 
the distinctive dark pink ochre used for ceremonial 
purposes, mined from the western side of the 
Ranges, just north of Brachina Gorge. The Pukardu 
ochre mine attracted annual expeditions of up to 200 
men whose journey south from localities as distant 
as Birdsville, Innamincka and Oodnadatta followed 
the ancestral paths of Dreaming Emu and Dingo 
Ancestors. As noted, the mine's power of attraction 
persisted throughout the period of most intense 
conflict with European pastoralists in the north-east 
of South Australia, for whom armed parties 
represented a major threat (Jones 1984). 

The third cultural practice offers the most intriguing 
insight into Aboriginal antiquity, indicating that 
settlement in the region may have occurred earlier 
than other archaeological evidence suggests. Many 
of the gorges and outlying rocky outcrops of the 
Flinders Ranges - from Orroroo to Blanchewater are 
scarred with the pecked and pounded designs of 
Aboriginal rock art (see references in Jones 1985). 
While none of these sites lie in stratified 
archaeological deposits, very early dates have been 
ascribed to sites bordering the Ranges, on the basis 
of cation ratio techniques applied through the work 
of Margaret Nobbs and Ronald Dorn (Nobbs & Dorn 
1988; and see subsequent debate in the same 
journal). Work in the Olary, Yunta and Innamincka 
districts on carvings stylistically similar to those in 
the Flinders Ranges, indicates a still controversial 
date range of between 1000 and 30000 years ago. 
Asked about the carvings on the gorge walls at 
Deception Creek during the first years of this 
century, Aboriginal men indicated that they were 
familiar with the pounding technique by which such 
carvings might be made. Individuals were also 
prepared to assign mythological associations to the 
carvings, involving the ancestral Lizard, Iti 
Vardnapa. Tindale interviewed a senior Walypi man, 
Frome Charlie, about rock carvings at Owieandana 
which appeared to have been recently made with an 
iron 
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instrument and elicited the following: 
 
Frome Charlie said on being asked that they 
were done by them 'playabout' & that they had 
no ceremonial significance. The older ones were 
worked with stones but the more recent ones 
with iron tools such as an old horseshoe. It is 

apparently a practice described from olden times 
which has lost its significance (Tindale 1924 p. 
9) 
 
The consensus of opinion obtained by Basedow 

(1914), Tindale (Hale & Tindale 1925) and by 
Mountford (1930-1949), was that rock carving was 
not an active part of the material culture traditions 
of recent generations of Aboriginal people in the 
Ranges. 

 
DEMOGRAPHY AND SOCIAL STRUCTURE - 

THE RECENT PICTURE 
The Aboriginal groups who hosted and gave 

advice to Tindale, Hale and Mountford during the 
1920s, 1930s and 1940s provided invaluable data 
on the pre-European structures of their cultural 
life. During 1924 Hale and Tindale's main contact 
with Aboriginal people was at pastoral stations 
and independent encampments such as at 
Yankaninna, west of Wooltana. People's 
movements were still influenced by traditional 
imperatives such as ceremonial and funerary 
practices, as well as by European demand for 
labour. While at Owieandana during November 
1924, Tindale observed that a group of thirty 
Aboriginal people passed by, travelling 'in two 
buggies, two donkey wagons & several on 
bicycles' (Tindale 1924). By this time the network 
of sheep stations throughout the Ranges relied 
heavily on the skills and labour of Aboriginal men 
and women. 

Several head-stations also served as ration 
depots and could support larger populations. 
Important centres during the later decades of the 
nineteenth century were at Wooltana, Wirrealpa, 
Wertaloona, Moolawatana, Balcanoona, Frome 
Well (Angepena), Umberatana, Mount Fitton, Burr 
Well (Depot Springs), Mount Lyndhurst and Mount 
Serle (see Figs 14.2, 14.3). Through new 
associations with these places local group 
identities were modified and redefined. By the 

time of Mountford's first visit in 1937, pastoralists 
struggling to remain viable during the Depression 
and through drought had become less prepared to 
support station camps. For their part, with 
traditional hunting and gathering strategies 
rendered irrelevant through the overuse and 
alienation of water sources, and through the 
extinction of several species of small and mid-
sized mammals (see Tunbridge 1991), several 
Adnyamathanha looked for new ways of 
supporting themselves and their families, beyond 
the marginal roles offered by the pastoral 
economy. Ted Coulthard's initiatives of the 1920s 
involved operating a donkey team, constructing 
the netting fence against dingoes at Mount Serle, 
and various mining ventures. Other Aboriginal 
people followed his example, working on teams 
constructing the first telegraph lines throughout 
the Ranges, building fences and making roads. 
During this period the manufacture of artefacts for 
sale, particularly finely carved boomerangs and 
shields, became a significant element of an 
emerging Aboriginal economy. 

Aboriginal demographic history during the 
postcontact period has underlined the importance 
of secure regional bases for highly vulnerable 
social groups which were otherwise subject to the 
vagaries of local pastoral and policing policies. 
For the Adnyamathanha, the 1920s and 1930s 
were the critical decades in this respect, as they 
found themselves excluded from traditional lands 
in the Mount Serle region by 1920. Subsequent 
relocation to Ram Paddock Gate, situated near 
the boundaries of Mount Serle, Depot Springs, 
Manners Well and Angepena, allowed some 
respite. The settlement became the base for an 
estimated 100 Adnyamathanha people and 
supported the full range of ceremonial life. The 
site's archaeologist noted that 'six initiation 
ceremonies were conducted for twelve men to be 
put through the rules of the first stage and 
eighteen Vardnapa were fully initiated' in the 
vicinity of the main camp (Ross 1981, p. 7). 
Adnyamathanha men began exploring the options 
for running their own livestock at Ram Paddock 
Gate, but surrounding pastoralists 
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were unprepared to tolerate this attempt by the 
Adnyamathanha at entering the pastoral economy 
on their own terms, without legally constituted 
leases. It is likely that at this stage in their history, 
without the intervention of European missionaries, 
the fate of the Adnyamathanha may have mirrored 
that of northern groups such as the Ngamini, 
Jawaraworga or Yandruwantha, whose corporate 
identity splintered as they were forced towards a 
range of disadvantageous compromises with 
different pastoralists. 

During the late 1920s the United Aborigines 
Mission negotiated with the Balcanoona lease-
holder, Roy Thomas, for land around the 
Nepabunna Rockhole. Ted Coulthard also played 
a role in these negotiations. A new base for 
Aboriginal people was established at Nepabunna 
during 1931 during the height of the Depression. 
During the following four decades the 
Adnyamathanha reworked the nature and form of 
their religious practices in response to the 
pressures exerted by a series of missionaries, 
notably Jim Page, Fred Eaton and Bill Hathaway. 
Many individuals became firm Christians. This 
fact, as much as the social imperatives exerted by 
their participation in the pastoral and mining 
industries (particularly at the Leigh Creek 
coalfield), led to the eventual decision by 
Adnyamathanha elders to abandon key aspects of 
ceremonial life during and after 1937. Even so, 
Adnyamathanha Christians retained key elements 
of their traditional religion and, like Aboriginal 
Christians of Point McLeay or Ernabella missions, 
were able to reconcile inconsistencies between 

apparently conflicting world views (Brock 1988). 
Individual families continued to work and travel 

throughout the Ranges, but the Nepabunna 
Mission became an important dormitory centre, 
particularly for those unable to support 
themselves (see Figs 14.4, 14.5). In the process 
the local group identities of Aboriginal people 
became further redefined towards a corporate, 
Adnyamathanha identity. This identity 
strengthened after the government took over the 
mission's administration in 1973, and bought the 
freehold title on behalf of the Adnyamathanha. 
The Adnyamthanha achieved recognition as a 
landholding group in their own right during the 
1980s, through the granting of freehold title to the 
community, the acquisition of Mount Serle station, 
and through joint management agreements with 
the State government over National Park land. At 
the same time, the defining indicators of individual 
and local group identity, such as totems, site-
based Dreaming connections and kin status (and, 
more recent working associations with particular 
sheep stations) have faded in importance. The 
trend towards a corporate identity is not fixed 
though; the political and social pressures brought 
to bear on the Adnyamathanha through the native 
title deliberations of the 1990s have seen new 
fractures and alignments developing. The most 
significant of these has been an identification 
among younger Adnyamathanha men with 
communities to the northwest, where ritual 
structures are intact and offer a model for revived 
cultural practice. 

A number of Adnyamathanha people may derive 
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their sense of identity from a corporate model 
forged in the historical period, or even from more 
remote social groupings, but discrete and locally-
defined factors still playa role. Many 
Adnyamathanha people are aware of mythological 
associations with particular sites in the Ranges, 
and trace direct connections with other local 
language groups. There is also a strong 
consciousness of individual association with the 
two social moieties, ARarru or MathaRi, even if 
social behaviour and marriage alliances are no 
longer governed by that structure (Davis & 
McKenzie 1985). Animal and plant 'familiars' or 
totems are also known and spoken of, if only as 
markers of identity and sentiment, rather than for 
their structural value. But even at the level of 
esoteric knowledge, the persistence of these 
traditional forms reflects the strength of common 
identity underpinning recent Adnyamathanha 
history. 
 

FLINDERS RANGES MATERIAL CULTURE 
Aside from the incidental observations of 

travellers, explorers or government officials, most 
of our data regarding the material culture of the 
Flinders Ranges were gathered many years after 
the full range of hunting and gathering practices 
had been discontinued or fundamentally affected 
by European contact. Mountford's detailed 
investigations of the 1930s constitute the richest 
source, building on the data gathered by Hale and 
Tindale in 1924. Half a century later, many of 
these data have been checked or supplemented 
by linguists, particularly Tunbridge and McEntee. 

The traditional material culture repertoire of the 
Flinders Ranges tells us much about local 
adaptations and the broader regional picture. 
Several artefacts, particularly in the sphere of 
men's hunting weapons, reinforce apparently 
conflicting models, suggesting linkages between 
the Flinders Ranges and the southern regions as 
far as Adelaide, between the Ranges and the 
Cooper Creek and Diamantina River systems, and 
between the Ranges and the country to the east 
and west, as far as the Darling and the Gawler 
Ranges. 

The most striking feature in the hunting 
repertoire of the Flinders Ranges is the general (if 
not total) absence of the hunting spear and 
spearthrower combination. This lack was well 
compensated through the elaboration of 
techniques involving stone hunting hides, traps, 
nets and pitfalls, deployed in association with 
boomerangs and clubs. The steep rises, sharp 
corners and level shifts which characterise the 
Flinders Ranges terrain obviously did not suit the 
development of the spear and spearthrower 
technology which reached its simplest and most 
flexible form in the open expanses of the Western 
Desert. On the other hand, the rocky gorges and 
mountain passes which characterise the Flinders 
Ranges offered opportunities to Aboriginal hunters 
which were unavailable on the surrounding plains. 
By restricting access through a gorge or pass to a 
v-shaped yarru or race constructed of brush and 
stone, hunters could capture and kill large 
numbers of wallabies or 
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kangaroos. The same constructions were used to 
good effect to yard captured sheep during colonial 
times. These yarru, perhaps ten metres in length 
(Mountford notebook 30, p. 76) could terminate in 
a net or a pitfall trap (vata). Pitfalls two or three 
metres deep and a metre or two in diameter were 
covered with branches weighted with earth at the 
perimeter and lightly covered with leaves. Driven 
across the trap, the wallabies' legs would slip 
through the branches. The animals would either 
fall into the pit or would dangle there, unable to 
escape (Mountford notebook 2a, pp. 8, 9; 
Tunbridge 1991). A more elaborate pitfall involved 
a similar excavation, typically made in a creek-
bed, interlaced with branches of those trees or 
bushes preferred by wallabies as food, such as 
the broom bush. Feeding towards the juicy leaves 
in the centre, the wallabies would fall through into 
the pit and the branches would spring back for the 
next unsuspecting animal. Mountford was told that 
as many as thirty wallabies were caught in one 
evening by this method (Mountford notebook 30, 
pp. 104105,107). 

Wallaby nets or mindiwere made of knotted string 
derived from wallaby tail sinews or from the thick 
fibres of the marshmallow plant, unma (Lavatera 
plebeia) (Mountford notebook 30, pp. 22, 64). 
These nets could used in conjunction with a yarru 
or were laid across a wallaby pad, ready to be 
drawn taut by concealed hunters as the wallabies 
came upon them. Several wallabies could be 
caught at once using this technique, as recorded 
for one of the last such hunts, held at Mount Serle 
in about 1938 (Tunbridge 1991). Hunters would 
also set drawstring nets to catch single wallabies, 

attaching the end of the cord to a log or tree-trunk, 
and using saplings to hold the mouth of the net 
open until a wallaby bounded in, closing the draw-
string with the force of its impact. These nets 
would secure a single wallaby at a time, with each 
catch being extracted 'with great rapidity in 
readiness for another animal' (Mountford 
notebook 2a, pp. 9,10; notebook 30, p. 75). Men, 
women and children would collaborate in driving 
wallabies into the nets by flinging flat stones 
towards them, 'skipping' them along the ground or 
making them 'hum' like a bullroarer to frighten 
them. Mountford noted that particular chants, 
thought to dull the animals' eyesight, were sung 
by initiated hunters on encountering wallabies 
(Mountford notebook 20 p 99). He recorded one 
song from Albert Wilton, sung 'in order to make 
the wind blow in the correct quarter so that the 
wallaby net can be set up, leaves are lit in the bed 
of the creek and this song is sung' (Mountford 
notebook 20, p. 157): 
ivana wana veri jalda jalda murdlu 

veri 
jalda 
jalda 

dry leaves creek stones rough stones 
dry leaves  rattling creek rattling 
many dry 
leaves 

    

 
Tunbridge (1991) gives additional examples of 

beliefs and rituals associated with these forms of 
hunting. 

Much larger nets made of thicker rope were 
used in emu drives, particularly on the plains 
fringing the Ranges. An example found in a cave 
near the 
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Darling River and donated to the Gawler Museum 
during 1859 (now in the South Australian 
Museum) measures almost sixty metres in length 
and is a metre and a half in width. These nets 
were strung between trees across a game pad or 
a creek bed (Mountford notebook 30, pp 24, 105-
106). Driven into these nets the emu would 
become entangled, allowing time for the hunters 
to despatch them with clubs and boomerangs. A 
range of charms and songs associated with emu 
hunting, mostly known only by initiated men, were 
noted and recorded by Mountford (notebook 20, p. 
201). 

Mountford concluded that non-returning 
boomerangs were the dominant hunting and 
fighting weapon of the Flinders Ranges and 
suggested that 'every man should have two 
boomerangs with him' (Mountford notebook 30 pp 
8,11). Other ethnographies and evidence in 
museum collections support this, although it 
seems clear that the returning boomerang was 
also known and was probably used as a toy and 
perhaps in men's throwing competitions. The 
returning boomerang features in at least three 
myths recorded for the Flinders region (see 
Tunbridge 1988; Tindale 1974; Mountford 
notebook, 'Myths - General', voI.5). Examples of 
boomerangs in the South Australian Museum 
collected during the 1880s from localities such as 
Myrtle Springs and Mount Serle show stylistic 
affinities with the regions to the east, west and 
north of the Ranges. Mountford suggested that 
the closest affinity was with the boomerangs of 
the Arrernte groups (Mountford notebook 30, p. 
8). The large fighting boomerangs, apiwirlanha, up 
to 1.8 metres in length, were used in hand-to-
hand combat. They were probably traded south 
from the Cooper Creek region. Large throwing 
boomerangs up to a metre in length show 
affinities both with those of the Cooper system 
and the Gawler Ranges, well to the west. These 
boomerangs were 'cartwheel ed' over the ground 
towards a target. Additionally, a range of smaller 
hunting boomerangs, wadna, were used. Most 
boomerangs served as all-purpose tools, used for 
digging and tending fires as well as hunting and 
fighting (Fig. 14.6). These, and other wooden 
objects, including wooden containers and shields, 
were fashioned with a wood-working adze, as 
used widely throughout the Lake Eyre Basin (Fig. 
14.7). 

Flinders Ranges shields were a distinctive 
element of the region's material culture (Figs 14.8, 
14.9). The Central Australian softwood shields 
traded from the north to the Cooper Creek region 
did not penetrate to the Ranges; here the main 
influence appears to have been from the east. 
Hardwood shields of the type used in the Flinders 
Ranges, thiparra were found abandoned in the 
sandhills bordering the eastern shores of Lake 
Frome by the late F. Teague many years ago (F. 
Teague pers. comm.). These shields were heavier 
and smaller than the softwood shields and appear 

as an intermediate type between those shields 
and the narrow hardwood parrying shields of 
south-eastern Australia. Flinders Ranges shields 
persisted in the material culture repertoire, even 
until the 1950s, due to their use as decorated 
tourist souvenirs, capable of generating income. 
Examples in the South Australian Museum 
collection provide a graphic record of the skill of 
carvers such as Henry Wilton and Davey Ryan in 
depicting scenes from Adnyamathanha history 
and the Flinders Ranges landscape. 

Spears were used in the Ranges, but these 
were heavy, broad-bladed javelin types, wadlatha, 
cut from a single length of green mulga. These 
ranged up to three metres long and were mainly 
used for fighting, thrown from the shoulder or 
used as a jabbing lance. Similar spears were used 
northwards as far as the Diamantina River in 
Queensland. Children used play spears, aya, 
made of the stems of the marshmallow (Lavatera 
plebeia). Smaller barbed hunting spears were also 
cut from mulga or myall (Acacia oswaldil) and 
these may have been thrown with spearthrowers, 
midla (see below). 

Small knobbed throwing clubs, known 
generically as wirri, were used in hunting 
kangaroos and wallabies and were an essential 
part of the hunting kit (Fig. 14.10). Hale & Tindale 
(1924) 
identified
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another club type, with a longer shaft, 'bera' 
(probably virra: Tunbridge 1985). According to 
Mountford's informants, curved wirri made a 
'whirring sound' as they were thrown through the 
air. This type of club was used southwards to the 
Adelaide region and was known by the same 
name. Alarger, sword-shaped club, about a metre 
in length and often decorated with incised zig-zag 
patterns, was used throughout the Flinders 
Ranges, with examples in the South Australian 
Museum collection known from Wooltana, Mt 
Serle and Nilpena (Fig. 14.11). The type, which 
was not recorded by Tindale or Tunbridge and 
only mentioned in passing by Mountford, 
extended west throughout Pankarla country, 
through the Gawler Ranges to Wirangu territory, 
providing another congruence with linguistic 
 

  

similarities between these groups. 
The throwing skill associated with the Flinders 

Ranges throwing clubs was applied to the 
kukuRa, knobbed play-sticks with a long, flexible 
tail, sixty to eighty centimetres long (Fig. 14.12). 
McEntee (1991) has recorded the existence of 
competitions involving the kukuRa between the 
Yardliyawara and neighbouring groups, from as 
far away as the Darling River in New South 
Wales. Variations on this game existed throughout 
a wide area of southern and east-central 
Australia, but the most popular form consisted in a 
player hurling the kukuRa overarm, along a 
cleared path or along a dry claypan, so that it 
skipped and ricocheted towards a distant target or 
for the longest distance (up to 300 metres). 
Mountford's informants suggested that the first 
ricochet would be made against a 'a stick laid on 
the ground so that it glances off and skips along 
the ground' (Mountford notebook 30, p. 114). 
Another form, the wava (Tunbridge 1985), was 
more slender in form and was thrown through a 
bush, directing its flight. It would then ricochet 
along the ground (ibid). Hale and Tindale's data 
(1925) suggest that a spearthrower, midla, may 
have been used in conjunction with the wava, but 
this it is likely that the small spear, aya, was 
meant in this connection (see also Tunbridge 
1985; 1991, where the error has been 
compounded).
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The full range of other games and amusements 
known to Aboriginal people across southern and 
central Australia is recorded for the 
Adnyamathanha. These include a variety of string 
games with secular and sacred associations, 
played mainly by girls and women (Mountford 
1950) and still remembered today together with 
their associated stories. Two-ply string made from 
human hair, animal fur or vegetable fibre was 
spun on a wooden spindle, as used throughout 
Aboriginal Australia (Fig. 14.13). Makeshift dolls 
and toy domestic implements were used by girls; 
boys had their own toy sets of spears and 
boomerangs and joined men in playing games 
with a ball of possum fur. Boys and girls played at 
campfires with pieces of bark, lit at one end and 
spun vertically into the air to create a firework 
effect (Mountford notebook 30, p. 112). As they 
grew older, the games of boys and girls came to 
resemble more closely the hunting and gathering 
activities of their elders. Girls became more 
involved in gathering plant foods and hunting for 
small lizards. Boys played a bark disc (yutu) 
game, but aimed wirri clubs at the disc, instead of 
the spears used by boys in other parts of Central 
Australia. Mountford gave this description: 
A bark disc is cut from a green tree and rolled 

along the ground. The boys stand alongside & 'kill' 
the disc with throwing sticks. When the disc 
breaks, the segment ... is then made to bounce on 
the ground and the onlookers endeavour to hit it 
when in the air. (Mountford Notebook 30, pp. 113, 
115) 

Details of a children's game which is apparently 
distinctive to the Ranges was related by May 
Wilton. This involved the Fire Beetle (Merimna 
atrata), a fire-seeking species which lays its eggs 
on coals and burnt timber when it has cooled. 
Adnyamathanha children would light a small 
campfire in a gum creek by day, or wait by an 
existing campfire for the beetle to land near the 
coals. Capturing it, they took it to a play area, 
where a long strand of human hair, or in later 
times a length of cotton thread, was tied around 
the groove at the junction of thorax and abdomen. 
Great delight would ensue when the beetle took 
flight at the end of the line, describing circles or 
hovering in a kite fashion. The Adnyamathanha 
name for this beetle is nhililimburru. Though 
difficult to analyse, the word may be broken down 
into nhili, meaning 'skill' (L. Hercus pers. comm.) 
or perhaps the Pankarla word nilli, meaning 
'sorrow' (Schurmann 1844), together with the 
suffix -mburru, meaning 'possessing' or 'having'. 
The association with sorrow may fit, as 
Mountford's notes indicate that the beetle was 
associated in some way with burial rituals. 

Two elements of Flinders Ranges material 
culture suggest affinities with the Mount Lofty 
Ranges area to the south. The fire-making 
apparatus provides the first example (Fig. 14.14). 
Of the two techniques used in the Flinders 
Ranges, the rotating-drill method was well-known 

across most regions in the country. The 
Adnyamathanha used the dry stem 
of
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the Xanthorrhoea or yacca as the base for this 
technique and accounted for its origin by 
reference to the exploits of the ancestral Lizard, Iti 
(Mountford notebook 30, p. 97). Enough evidence 
exists to suggest that Flinders Ranges Aborigines 
also made fire by striking flint, a practice also 
recorded for the Peramangk and Ramindjeri 
peoples of the Mount Lofty Ranges and Fleurieu 
Peninsula (Tindale 1974). Mountford recorded 
that the preferred flint source was Mount Flint, an 
Eagle Dreaming site of great ritual significance to 
the Adnyamathanha, situated to the north of the 
Ranges: 
The modus operandi was - one long piece of flint 
was held in the left hand and struck with a 
similar piece of flint on one edge. A shredded 
piece of pine bark was held on the top of the 
stationary stone. The sparks created by the 
impact of the stones flew into the powdered bark 
and ignited it. The natives said that if pine bark 
was used they had to strike the stones many 
times before fire was obtained. (Mountford 
Notebook 30, p. 95) 
The second material culture item shared by 

Aborigines of the Flinders Range and more 
southern groups was the skin rug, recorded by 
early European observers for the Adelaide Plains 
area. By the time that ethnographic attention was 
focused upon the Flinders Ranges, the ubiquitous 
ration blanket had largely replaced the skin rug. 
Nevertheless, their method of manufacture was 
well remembered, and recorded by both 
Mountford and Tunbridge (Tunbridge 1991). The 
same technique of curing and scoring the rugs 
was applied to the time-beating pads, wandatha 
valka (filled with feather down) or warndaRara 
(filled with sand), used by women at ceremonies 
to beat an accompanying rhythm to men's 
dancing. George French Angas recorded similar 
objects and usage for the Adelaide Plains (Angas 
1847). 

Mountford's work among the Adnyamathanha 
during the 1930s and 1940s yielded additional 
data and artefacts documenting extensive use of 
animal skins for containers and waterbags (see 
Tunbridge 1991; Mountford notebooks; Fig. 
14.15). These containers were used in 
conjunction with the wooden scoops and bowls 
which were also characteristic of the plains 
country people, living on either side of the 
Ranges. Scarred eucalypt trees from which these 
wooden containers were cut may still be seen 
occasionally in the creekbeds throughout the 
Ranges, ranging in size up to a metre in length. 
The larger examples may have been left at certain 
localities, being used to store quantities of plant 
food, perhaps in preparation for ceremonial 
gatherings. 

One locally distinctive item of material culture 
was the particular form of musical tapping sticks 
used in the Blinman - Beltana area (Fig. 14.16). 
Unlike the simple pair of hardwood tapping sticks 
used to the north and west of the Ranges, these 

consisted of a single straight piece, which was 
tapped against the prongs of a second, forked 
piece. Two examples in the South Australian 
Museum stand as the only surviving record of this 
instrument, otherwise unrecorded by Mountford or 
other ethnographers. Flinders Ranges people also 
used the boomerang as a clapstick to accompany 
ceremonial singing and performance, as 
illustrated in Davey Ryan's woodcarving of the 
1940s and 1950s. 

Little has survived of the rich ceremonial 
paraphernalia associated with ritual performance 
in the Flinders Ranges. Photographic 
documentation in the Mountford collection 
indicates that headdresses and other decorations 
incorporated significant amounts of European 
material by the 1930s. One object which remained 
unchanged was the baler-shell ornament or 'bell' 
worn by young men after they had been ritually 
caught for initiation, and several examples of 
these are preserved in museum collections. 
McEntee (1988) has noted the linguistic 
connection between these objects, uta, and the 
similarly-shaped tick which lives under the scales 
of snakes. The connection is not coincidental, as 
the Akurra snakes were closely connected to 
mythology relating to the origins of traditional 
initiation practice. 

 
FLINDERS RANGES MYTHOLOGY AND 

CEREMONIAL PRACTICE 
Every Aboriginal territory in Australia represents 

a transitional zone in a wide field of cultural 
practices, including material culture and language, 
as discussed above. Religious belief and 
ceremonial practice are also important cultural 
markers, differentiating broad cultural blocs 
comprising local groups. This applies to the 
Flinders Ranges as much as any region. Lying 
between
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riverine south-eastern Australia and the broad 
expanses of the central and western deserts, the 
cultural beliefs of Flinders Ranges Aboriginal 
people reflected influences from these regions 
while retaining a particular local stamp. 

To the south-east of the Flinders Ranges, in 
broad regions encompassing the Lower Murray 
River and Lakes, Western Victoria, inland and 
coastal New South Wales for example, Aboriginal 
people centred their religious beliefs in a single 
male Ancestor, variously named Ngurunderi, 
Baiame, and other terms. In these regions, these 
Ancestors were credited with introducing 
fundamental social institutions, ensuring the 
supply of food and resources, and with modifying 
an already existing landscape. The exploits and 
characteristics of these Ancestors were openly 
spoken of in the public domain. In the Flinders 
Ranges, an analogous Ancestor existed, Biivu, 
whose exploits occurred within a landscape 
already formed and peopled. In common with the 
south-eastern Ancestors, Biivu entered the 
Flinders Ranges mythological landscape from a 
distant place, travelled across and through the 
Ranges. But in contrast to the southeastern 
regions, his exploits and related lore were 
restricted to the male domain, and were 
associated mainly with the more arcane aspects 
of male initiation. 

A panoply of other Ancestors inhabited the 
mythological landscape of the Flinders Ranges, 
and several exert their influence today. In contrast 
to the 'lesser' Beings of south-eastern Australia, 
who often stood in a direct relationship with the 
major Ancestor, these Ancestors were apparently 
unconnected to Biivu. There seems little doubt 
that individual Aboriginal people of the Flinders 
Ranges related to these Ancestors along totemic 
lines, and enacted ceremonies and rituals to 
ensure the continued reproduction and increase of 
the particular species embodied by them. An 
example of such a ceremony is provided in the 
account of an emu increase ritual which formed 
part of the broader ceremonial protocol associated 
with the red ochre gathering expeditions centred 
on the Pukardu ochre mine, north of Brachina 
Gorge (Jones 1984a, 1984b). 

Each of these Ancestors had a distinct and 
wellknown itinerary, documented in song and 
ceremony, and marked in the landscape by 
principal features of mountains, gorges, rocky 
outcrops or caves. These itineraries were 
recorded in great detail by Charles Mountford in 
note form, together with a related collection of 
important gramophone recordings of songs and 
chants. These Adnyamathanha Dreaming 
itineraries imbue the waterholes and prominent 
landmarks with a resonance and a logic rarely 
noticed by contemporary travellers and tourists. 
Unfortunately, with titles such as 'How the Moon 
Got into the Sky, or the Old Man Who Was Too 
Clever By Half' (Mountford 1941 a, b, c), 
Mountford's own publications, and later 

interpretations by other writers have tended to 
reduce these complex epics to the level of 
children's moral tales. During the 1980s many of 
these Dreamings were re-recorded and mapped 
by Tunbridge (1988) in partnership with 
Adnyamathanha elders, notably Annie Coulthard. 
This work demonstrates more clearly than 
Mountford's largely unprocessed data the way in 
which Adnyamathanha Dreamings bind the 
Ranges together as a single, coherent entity, 
while at the same time signalling linkages with 
more distant cultural groups. 

It is significant that the most prominent of these 
Dreamings, measured by the criteria of their 
prominence in the oral record as well as in those 
records made by Tindale and Mountford, relate to 
the initiation rituals in which men and women 
participated. Details of the travels of the two 
Dreaming Snakes or Akurra, immortalised in sites 
from Copley through the Ranges to the most 
spectacular ramparts of Wilpena Pound, and 
beyond to Lakes Frome and Callabonna on the 
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eastern side of the Ranges, are known widely 
among Adnyamathanha people today. The 
Snakes were known to have ambushed the first 
initiation rituals, allowing only the Turkey Man and 
Kingfisher Man to escape, thus preserving details 
of the proper way of undertaking initiation. 
Wilpena Pound was known as an important ritual 
centre. Mountford documented the Ngadjuri term 
for the Pound as Wilpinandi; while no specific 
Adnyamathanha name has been recorded for the 
Pound as a whole, its floor was known as IkaRa 
(John McKenzie pers. comm.). The saddle in the 
eastern wall was known as Virri warldu. The high 
south-eastern part, including Rawsley Bluff, is still 
known as Vuji yandu, literally meaning 'low cloud 
carrier'. St Mary's Peak is called Ngarri murdla-
nha, translated as 'mind going silly' (ibid.). 

For Adnyamathanha people these initiation 
rituals provided the defining rites of passage for 
their society and the individuals within it. As with 
initiation rituals of the eastern Lake Eyre region in 
general, women were integral to the first stage of 
ceremonies, in which a youth, previously 'set 
aside' from the group (usually with another initiate 
of his own age), was inducted as a vardnapa into 
a cycle of ritual by means of song and 
performance. The malkara grounds where these 
events took place are still known and spoken of. 
Less widely known are the localities for the 
second stage wilyaRu initiation, more rigorous in 
its exclusion of women and in its ritual content. 
With the missionary presence at Nepabunna 
during the 1930s the Adnyamathanha came under 
increasing pressure to abandon the wilyaRu 
ceremonies, and by the late 1930s and early 
1940s these ceremonies were modified and then 
terminated, after intense discussion among senior 
men and women. By the late 1940s the vardnapa 
ceremonies were also abandoned. Mountford was 
a keen observer of the Adnyamathanha during 
these years and recorded the unfolding drama of 
this momentous series of decisions. He noted that 
the missionary's influence was balanced, if not 
outweighed, by the perception of inevitable 
historical change expressed by influential 
Adnyamathanha elders at the time. The last of the 
second-stage, or wilyaRu, initiates have, until 
recent times exerted considerable authority 
among Adnyamathanha people. With their 
passing a new and complex phase of post-
European history has been reached, further 

complicated by the pressures of post-Mabo 
politics. 

Further details of Adnyamathanha social 
practice, relating to subjects such as death, 
sorcery, women's issues, children's games, plant 
use, and trade, have been touched upon by 
ethnographers visiting the Ranges, notably 
Mountford. Those details, particularly the first 
three which are subject to varying degrees of 
restriction, may eventually form the subject of a 
broader study of Adnyamathanha culture and 
history based on Mountford's data. 

Even for those living in centres such as Port 
Augusta or Adelaide today, the Flinders Ranges 
remain the spiritual home of Adnyamathanha 
people. Nepabunna itself remains an important 
focus of identity and the sense of history shared 
by Adnyamathanha descendants, now numbering 
more than 1000 people. A poignant sense of the 
strength of this attachment is conveyed in a song 
composed during the 1920s or 1930s by Mt Serle 
Bob, about his son Albert, who was leaving Mt 
Serle country to work for a time in Oodnadatta. 
The song expresses the feeling of sadness about 
leaving the hill country, the prospect of hearing 
different languages spoken, and a last backward 
look at the quartzite rampart of the Ranges 
illuminated in a red glow by the setting sun: 

 
‘Uju-nha   yarli     YuRun-dathu   warrali-nda 
Other       languages I am hearing    looking back sadly 
 
nhakund-athu   ink-adnya    yalhu-yalhu-mari-ku 
I see   quartzite      lighting up' 
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15: National Parks 
By C. W. BONYTHON 

 
INTRODUCTION 

No part of South Australia merits national park 
protection more than the Flinders Ranges. These 
colourful, semi-arid mountains and valleys are a 
unique attraction of world class. Although some 
have called for the entire Ranges to be conserved 
in one great national park or "scenic preserve" 
perhaps on the pattern of the English National 
Park, this proposal has not proved practible, 
despite the fact that some overall control was 
introduced with the Flinders Ranges Development 
Plan authorized in 1973 under the SA Planning 
and Development Act. 

Within the arbitrary regional boundaries adopted 
in this book there are, in the categories of park in 
the National Parks and Wildlife Act, three National 
Parks (totalling 238172 hectares) and six

1
 

Conservation Parks (totalling 10550 hectares), 
and there are also Sanctuaries, Fossil Reserves 
etc. 
       

1 Nelshaby Park, temporarily added to Mount 
Remarkable National Park, is expected to be 
designated as part of Telowie Gorge CP. 

In the Flinders Ranges (interpreted as the 
"Mountainous Area" shown in Fig. 3 of the report 
on the Planning Area Development Plan (SASPO 
1973), amounting to about two million hectares), 
the proportion protected as National and 
Conservation Parks is 12%, which is in excess of 
the mean for the State of 10.2% for all parks 
excluding the Regional Reserves. 

The prime park of the region is the Flinders 
Ranges National Park, incorporating Wilpena 
Pound - the "crown jewels" of the Flinders - and 
much of the length of the Heysen Range, flanked 
by the beautiful Aroona and Bunyeroo Valleys 
(Fig. 15.1) and, finally, a large tract of lower, 
undulating country (mostly the former Wilpena 
and Oraparinna Station properties) extending to 
Wilkawillina Gorge in the north east. 

Next in importance is the Gammon Ranges 
National Park located near the north-east end of 
the ranges. This is the wildest, most rugged part 
of the whole mountain chain, having striking 
features of geology, geomorphology and arid 
scenery 
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verging on the unique. It is a wilderness, dominated 
by grand scenery and offering unparalleled 
opportunities for bushwalking adventure. 

The Mount Remarkable National Park is in the 
southern part of the area. Its scenic steep peaks and 
ridges have considerable bushwalking attraction, 
and its name has historic origin. 

There are more, smaller, Conservation Parks (CP.) 
in the Ranges proper - like Telowie Gorge, The 
Dutchmans Stern, Mount Brown and Nelshaby 
(projected), while east of the mountainous area are 
the relatively isolated Black Rock, Pandappa and 
Yalpara Conservation Parks. 

Also of significance are the Ediacara Fossil 
Reserve west of Beltana and the large Arkaroola 
Sanctuary adjoining the Gammon Ranges National 
Park. 

Sealed bitumen roads give access to the southern 
and middle parts of the Flinders Ranges, and along 
their western side a highway communicates 
between them. Unsealed, but graded, tourist roads 
provide dry weather access to all of the other sites. 
There are airfields at Port Augusta, Hawker, Leigh 
Creek and Arkaroola, and also numerous small 
private airstrips. Accommodation is available in 
towns like Port Augusta, Quorn, Hawker, Blinman, 
Leigh Creek and Copley, and at tourist centres like 
Wilpena and Arkaroola. 

 
FLINDERS RANGES NATIONAL PARK 

(Area - 94908 ha.; Created 1945) 
This is the "flagship" national park of the Flinders 

Ranges, possessing some of the most striking 
scenery. Wilpena Pound, at its southern end, is the 
most notable of all of the ringed basin structures in 
the Flinders. It is oval (14 x 7 km ). Stretching north 
from the Pound is the massive Heysen Range which 
parallels the western park boundary to its north-
western corner a little beyond Mount Hayward (Fig. 
15.2). 

East of this range are the Aroona and Bunyeroo 
Valleys. East again, and occupying the middle of the 
park, are alluvial plains, undulating country and low 
hills rising to occasional summits like Mount 
Sunderland. This land was formerly grazed by the 
sheep stations Oraparinna and Wilpena. The 
eastern park boundary lies along the foot of The 
Bunkers Range, terminating north-eastward in steep 
country round Wilkawillina Gorge. 

When Wilpena Pound is viewed from the inside, 
the basin surface slopes up and away from the 
observer in long hillslopes but, when viewed 
externally, the outward-facing escarpment is a 
mighty wall of cliffs having a rugged, scenic 
grandeur. Its high quartzite rim - mainly of Rawnsley 
Quartzite (but including Bonney Sandstone) - has 
some ten peaks rising to more than 1000 m. St 
Mary's Peak (altitude 1170 m) is the highest summit 
in the entire Flinders Ranges. 

The Heysen Range, also mainly of Rawnsley 
Quartzite, has - in that part of it within the park 
several significant summits such as Mount Abrupt, 

Mount Rupert, Heysen's Hill, Hayward Bluff and 
Mount Hayward. It is cut by gorges, notably 
Brachina Gorge in which there are fossil 
occurrences and a "type" geological section 
spanning some 250 million years. It forms the high 
western wall of the long Aroona-Bunyeroo Valley 
system whose eastern wall is the ABC Range of 
older, Upper Proterozoic quartzite and limestone. 
These strata sandwich between them the soft 
Bunyeroo Shales down into which erosion has 
carved the valley floors. The Aroona Valley, a fine, 
open valley with wide, distant views to the south, 
has been described as the most beautiful place in 
the Flinders Ranges. It was here in about 1927 that 
the great landscape artist, Sir Hans Heysen, started 
to paint this striking scenery, bringing its glories to 
public notice and so attracting tourists to the ranges 
(Thiele 1968). 

Eastwards, in the middle of the park, is an area of 
some 6000 hectares of sparsely-vegetated, rolling 
hills constituting the surface outcrop of the 
Oraparinna Diapir. The ground consists of the 
breccia of ancient shales squeezed up from the 
depths of the Adelaide Geosyncline during the 
mountain-folding phase, but visually it lacks any 
feature identifying it. There are remains of old mine 
workings round the periphery of the Diapir - e.g. the 
Appealinna Mine (copper) and the Oraparinna 
Asbestos Mine. Near the north-west edge of the 
park is the once-famous Bookartoo Aboriginal Ochre 
Mine. 

There are some important fossil occurrences, 
those already referred to in the Brachina Gorge 
quartzite being of the 600-million-year-old Ediacaran 
Fauna, while fossils of the coral-like Archaeocyatha 
occur in several places, notably in Wilkawillina 
Gorge. Fossil stromatolites (ancient algal mats) are 
to be found in the Precambrian limestones of the 
Trezona Range (see Chapter 4). 

The vegetation is varied and complex. In the Park 
Management Plan 12 "land systems" are described, 
including watercourse-fringing woodland (with River 
Red Gum and Native Pine); Black Oak and Bullock 
Bush woodland; low open woodland of Native Pine 
with numerous shrubs; Mallee, Acacia victoriae and 
chenopod shrubland; and tussock and hummock 
grassland. High up on slopes occur Vacca 
(Xanthorrhoea quadranguiata), Spinifex (Triodia 
irritans) and (in Wilpena Pound) there is a relict 
heathland. The full plant list is very large (see 
Chapter 8). The major portion of the park that 
formerly, as Oraparinna Station, had been heavily 
grazed by sheep was, at the time of take-over, 
dominated by introduced herbs like "Ward's Weed" 
(Carrichtera annua). Ten years after grazing stopped 
these had been largely replaced by native grasses, 
like Enneapogon spp. Similarly, the Acacia victoriae 
shrubland seemed to make a notable recovery. 

The European rabbit, goat, fox and cat are all 
introduced species that have run wild and which 
continue to do much damage to the indigenous flora 
and fauna. 
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The Bookartoo Ochre Mine (previously 
mentioned) produced red ochre of the highest 
quality, much sought after for Aboriginal 
ceremonies. It was traded along well-established 
routes over distances of up to 1000 km . The mine 
is surrounded by, but excluded from, the park; it 
remains a site of special significance to the 
Aborigines. Other Aboriginal sites in the park are 
Wilpena Pound itself - of mythological significance 
and formerly used for important ceremonies; 
Arkaroo Rock (at the eastern foot of the Pound) 
having rock paintings, protected by a steel grille, 
and accessible to park users; and Dingley Dell 
(near Oraparinna homestead) where there are 
rock engravings. 

The European explorers of the 1840s passed 
west of the present park, while pioneer 
pastoralists arrived about 1850 when they 
discovered Wilpena Pound (see Mincham 1964; 
Chapter 1). They regarded this natural structure 
as grazing land fenced by nature - a ringed basin 
giving relatively easy animal access and control 
through a single gorge carved by the stream that 
drains the basin hence the appellation, "Pound". 

In 1851 W. J. and J. H. Browne took up the 
Wilpena and Aroona leases, and Septimus Boord 
took up that for Oraparinna; these were sheep 
stations. A few years later Appealinna was taken 
up for cattle. After a decade or so of good 

seasons came the great drought of 1864-6 which 
decimated the herds. Appealinna was abandoned 
as a cattle station, later to be amalgamated with 
Oraparinnaas was Aroona. A century later, after 
several changes of ownership, the enlarged 
Oraparinna was acquired as a national park. 

Meanwhile at Wilpena in 1899 the Hill family 
leased the Pound and proceeded to grow wheat 
within it until 1914 when a flood washed away the 
access road, and cropping was abandoned. It 
became a Forest Reserve, but was sublet for 
grazing. The Wilpena Station lease on the 
northeast side of the Pound was acquired by G. 
W. Hunt who now also grazed the Pound itself. In 
1945 the Government formally proclaimed 
Wilpena Pound a National Pleasure Resort, but it 
continued to be sublet for grazing. The Year 1945 
is taken as the date of the first step in creating 
today's park. 

In 1970 the Government acquired most of 
Oraparinna Station from G. B. A. Parsons to 
create the Oraparinna National Park placed under 
the semi-independent National Parks Commission 
When in 1972 the Government assumed control, 
under the newly passed National Parks and 
Wildlife Act, of all national parks, it also brought 
National Pleasure Resorts under that Act. As a 
consequence 
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Oraparinna was combined with Wilpena Pound to 
create the new Flinders Ranges National Park. In 
1988 the park was increased to its present size by 
the acquisition and incorporation of Wilpena Station. 

In 1947, soon after Wilpena Pound became a 
National Pleasure Resort, Bonds Tours built the 
Wilpena Chalet where the Wilpena Creek 
debouches from its gorge through the Pound wall. 
Later Murray Valley Coaches took it for two years, 
and in 1959 the Rasheed family took over, to 
develop it into the present Wilpena Pound Tourist 
Resort (Mincham 1964). 

After serving the tourist market for many years the 
Rasheeds were confronted by a government 
proposal to award a lease nearby of some of former 
Wilpena Station land for a $50 million development 
by Ophix Finance Corporation. This would include a 
luxury hotel, numerous cabins, dormitory beds and 
caravan sites, and a golf course - to cater for 3000 
guests. Controversy raged, with solid opposition 
coming from the Conservation movement and from 
prominant individuals. It continued for seven years 
until a new government terminated the scheme in 
March 1994, Ophix apparently being unable to raise 
the finance. 

The Rasheed family lease was renewed, and they 
then announced a much more modest expansion of 
their existing facility, with the SA Government 
simultaneously offering funding for infrastructure 
(Hawker airport, sewage treatment, roads and 
electricity). Additional accommodation is available 
nearby in the Rasheed's facility at Arkaba. 

According to figures in the Management Plan 
(1983) about 40000 visitors each year stay overnight 
in the park - most in the Wilpena camp ground. 
Apart from the high class accommodation provided 
at the Wilpena Tourist Resort, and the camping 
facilities there, simple services are available at 
Oraparinna. 

The park management headquarters remained at 
the former Oraparinna Station homestead for years 
after the creation of the present park. In 1989 it was 
transferred to a site at Wilpena Pound close to the 
tourist resort, albeit into rather cramped building 
space. 

A Draft Management Plan for the Flinders Ranges 
National Park was circulated in 1979 and, after 
feedback and revision, the Final Plan was issued in 
1983 (NPWS 1983). This contains a great deal of 
factual material, and it also sets out the 
management objectives followed by details of their 
implementation. 

 
GAMMON RANGES NATIONAL PARK 

(Area - 128228 ha.; Created 1970) 
The dominant feature of this park is the high 

mountain upland with its gorge-incised plateau of 
horizontally-disposed quartzite. It is a classic 
example of how water erosion of horizontal, hard 
strata produces a landscape of deep, steep-sided, 
narrow gorges (Fig. 15.3). The sombre, densely 
scrub-covered and undulating plateau contrasts with 
the eastern edge where it breaks away steeply to 

the Lake Frome plains in raw, precipitous cliffs down 
to the savage Cleft Peak Basin - the most rugged 
place in the Flinders Ranges. 

The high mountain upland covers an area roughly 
20 km east-west by 12 km north-south, and consists 
of interlocking high ridges or watersheds in the 
shape of a sprawling X centred on the plateau. 
Although the elevation of the latter approaches 900 
m, the highest summits oi the range tend to be out 
towards the extremities - e.g. Benbonyathe Hill 
(1064 m), Gammon Hill (1012 m) and Mount 
McKinlay (1050 m). There is a distinctly greater 
rainfall regime high up, as demonstrated by 
Scientific Expedition Group who have maintained a 
recording rain gauge on Four Winds Hill for several 
years. This partly accounts for the surprising density 
of the vegetation so far into the increasingly arid 
north. 

It is a wonderful, completely natural and unspoilt 
wilderness that meets certain Wilderness criteria 
(Helman et al. 1976) - viz. it exceeds 25000 hectares 
without major indentation and is more than 10 km 
wide; it is surrounded by a buffer area far in excess 
of 25000 hectares. It is therefore a bushwalkers' 
paradise. 

The areas of the park round the foot of the main 
range comprise:- on the south, the wide valley 
stretching to the Campbell Bald Hill Range and the 
Hawker Hill quartzite massif (tapering to Italowie 
Gorge at its eastern end); on the west, the nearly 
closed Arcoona Basin; on the north, the long, narrow 
Mainwater Pound (Fig. 15.4); on the north-east, a 
bulbous extension of lower hilly and undulating 
country nearly reaching to Umberatana and 
Arkaroola Village. Extending south along the east 
side of the park is hill and valley country comprising 
the closed-in IIlinawortina and Worturpa Pounds. In 
the south-east corner is Balcanoona, the park 
headquarters (and formerly the Head Station of 
Balcanoona sheep station); and east from here is 
the long tongue of plains country stretching to Lake 
Frome. 

The plateau and high ridges are composed of 
Rawnsley Quartzite, while the lower surrounding 
land consists of shales, limestone, dolomite and hills 
of glacial tillite. Mineralization has occurred in 
conjunction with the Paralana Fault along the 
eastern range foot, and in the past small amounts of 
copper, cobalt, gold and silver have been mined. An 
industrial sample of magnesite of considerable 
tonneage was once extracted from a large 
highgrade deposit on Balcanoona Creek. 

Vegetation is divided into several classes in the 
Draft Management Plan - woodland, open 
scrubland, shrubland and grassland. The plateau is 
covered with a combination of woodland and 
scrubland dominated by Mallee-broombush 
(Eucalyptus flindersii; - Melaleuca uncinata), and 
contains also Allocasuarina muelleriana, Acacia 
rigens and Calytrix tetragona. There are areas of 
hummock grassland (Triodia irritans) where the 
Mallee-broombush meets the Callitris glaucophylla 
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woodland of the upper slopes. 
The slopes leading down from the central upland 

are clothed with various woodland types such as 
tall open Eucalyptus intertexta woodland having a 
shrub understorey with Acacia victoriae, Cassia 
spp., Oodonaea lobulata, A. tetragonophylla and 
A. rivalis. Other woodland is low open woodland 
of Acacia aneura - Casuarina cristata. 

On lower dolomite and siltstone slopes there is 
scrubland dominated by Eucalyptus gillii, E. 
socialis and E. dumosa. Of shrublands, the most 
extensive is the Acacia rivalis - A. victoriae. In the 
main watercourses there is Eucalyptus intertexta 
and E camaldulensis in association with Callitris 
glaucophylla. 

The Balcanoona Plains block is quite different. It 
is an open herbland and grassland which includes 
Mitchell Grass (Astrebla pectinata). Until this block 
was added to the park, Mitchell Grass was poorly 
conserved in South Australia. Also present are 
Acacia aneura, Zyglochloa paradoxa, Halosarcia 
spp. and Maireana spp. The inclusion of the 
Plains block has made possible a continuous 
ecological transect of the "summit-to-sea" type - 
from the top of the Gammon Ranges (altitude 
1000 m +) to the shore of Lake Frome (altitude c. 
sea level). 

Other species of special note are Acacia 
araneosa, A. rivalis and Codonocarpus 
pyramidalis. Also, there is one rare, relic plant - 
the fern Ooodia caudata, found in Bunyip Chasm 
gorge. The nearest other occurrences are 
hundreds of kilo metres away 

in the MacDonnell Ranges and in New South 
Wales. 

Fauna in the park include macropods - the Red 
Kangaroo (Macropus rufus) is common in the 
Plains section, while the Euro (M. robustus) is 
common in the hills. This part of the Northern 
Flinders Ranges is a stronghold of the Yellow-
footed Rock Wallaby (Petrogale xanthopus) which 
inhabits many excellent sites in the park; others 
may still await discovery. Possums are declining 
and Bandicoots are extinct. Some Dasyurids 
survive, such as the Narrow-nosed Planigale 
(Planigale tenuirostris), Fat-tailed Dunnart 
(Sminthopsis crassicaudata) and Ningaui sp. One 
rodent - Forrest's Mouse (Leggadina forrestl) - 
has been found in the park, and there may be 
others. Bats and Monotremes are present. 

Surveys of reptiles suggest that as many as 60 
lizards and 18 snakes may exist in the park, but 
their status is poorly known. Amphibians include 
frogs that can survive in seasonally-dry creek 
beds; the Toadlet (Pseudophryne bibrom), the 
Waterholding Frog (Cyclorana platycephala) and 
the Flinders Ranges Froglet (Crinia riparia). 
Among the fishes is the rare Purple-spotted 
Gudgeon (Mogurnda mogurnda). 

A native animal of the region is the Dingo (Canis 
familiaris) - particularly beyond the Dog Fence, 
while feral exotic animals are rampant - the Goat 
(Capra hircus) which browses in herds, 
particularly over the highest land where aridity 
renders the vegetation 
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most vulnerable, and the Donkey (Equus asinus), 
numbers of which roam the higher valleys like the 
Arcoona Creek watershed and Mainwater Pound. 
Foxes, feral cats and rabbits are present, too. The 
fox is of much concern because it is known to prey 
on the Yellow-footed Rock Wallaby. 

There are many birds in the park, the list running 
to 118. The principal habitats being shrublands 
and woodlands, a rich diversity of common birds is 
supported there. The River Red Gum stands in the 
stream beds support the Australian Hobby (Falco 
longipennis), Peaceful Dove (Geopelia striata), 
Elegant Parrot (Neophema elegans), White-
plumed Honeyeater (Lichenstomus penicillatus ) 
and Weebill (Smicrornis brevirostis). Cliff faces - a 
common park habitat - support the Peregrine 
Falcon (Falco peregrinus) and the little 
Woodswallow (Artamus minor). 

Birds of prey abound - Black-shouldered Kite 
(Milvus migrans), Whistling Kite (Haliastur 
sphenurus), Wedge-tailed Eagle (Aquila audax), 
Brown Falcon (Falco berigora), Australian Kestrel 
(F conchroides) and Barn Owl (Tyto alba). 
Nomadic species also pass through - White-
necked Heron Egretta (Ardea pacifica), White-
faced Heron (novahollandiae), Pacific Black Duck 
(Anas superciliosa) and Grey Teal (A. gracilis). 

The Aborigines had lived for many thousands of 
years in this country, and today their descendants 
are the Adnyamathanha tribe, the largest 
concentration of whom live in the Nepabunna 
settlement, hard against the border of the 
Gammon Ranges National Park. The complex 
physical, social and psychic relationship between 
Aborigines and their land amounts to a "religious 
relationship". Therefore it is not surprising that the 
Adnyamathanha have a deep spiritual feeling for 
this land alongside them. Because of this a 
concerted effort has been made to recruit 
Aborigines into the present park management 
force. 

The Dreamtime beings were connected to special 
places and special tracks (Tunbridge 1988). The 
Gammon Ranges were a most important part of 
their totemic landscape, for they form the 
crossroads of the migrations of the Eagle, Emu, 
Kangaroo and Wild Dog. Also, the path of the great 
snake, Arkaroo, across the plains between lake 
Frome and the ranges is a very emotive part of 
their mythology. (Incidentally, the unexplained 
occasional booming sounds that emanate from the 
central Gammons have been attributed to Arkaroo 
in his permanent hiding place). 

Aboriginal sites of significance include a rock art 
site at Munyi, and another just outside the park 
near Mount McTaggart (these may be 10000 years 
old); a burial site near McKinlay Spring; various 
springs and waterholes -like Yackie Waterhole in 
Mainwater Pound, (where Arkaroo rested); and 
scatters of stone artefacts near Camel Yard Spring 
and Balcanoona Spring, and in Italowie Gap. 

The first European to set eyes on the Gammon 
Ranges was Edward Eyre in 1840 when he 

climbed Mount Serle and looked across them at 
the surprising spectacle of Lake Frome. In 1843 
Col. E. C. Frome, during his expedition to the lake 
now bearing his name, saw them from the south-
east but misidentified Mount McKinlay as "Eyre's 
Mount Serle". 

The first pastoral settlement in the area of the 
present park was made in 1855 when W. and T. 
McFarlane took up Owieandana against the 
western flank, and in 1857 others took up land 
adjacent to it. In that year surveyors Goyder and 
Painter triangulated round the perimeter of the 
Gammon Ranges. Two or three years later 
Illinawortina, near the north-east corner of the 
ranges, was taken up. 

In 1897 George Noble established Balcanoona 
Station, adding today's "Plains block" a year later. 
In 1909 the consolidated Balcanoona was owned 
by Margaret Ness, Mary Smith and Ellen Kemp. In 
1917 Balcanoona, together with Worturpa and 
Illinawortina Pounds, was transferred to P. M. 
Morrison. 

There was a poignant episode in 1918 when 
John Grindell, who was running cattle in Worturpa 
Pound, furtively shot his son-in-law in the stone hut 
that still bears Grindell's name. His crime was 
uncovered, and he was convicted of murder 
(Bailey 1986). 

Roy Thomas bought Balcanoona in 1925 and 
Hurtle lord took it over in 1938. Byron and Ian 
Maclachlan assumed ownership in 1943. 

First suggestions for a national park came in 
1946 from Sir Kerr Grant and C. W. Bonython. The 
latter had begun his bushwalking through the 
Gammon Ranges in that year, but it was not until 
1964 that he made a determined effort to obtain 
formal national park status for the area, working 
through the Flora and Fauna Advisory Committee 
and the National Parks Commission. At that time 
only the north-west corner of what is the present 
park was available for acquisition because it was 
an unutilized portion of Yankaninna Station. In 
response to these efforts the Government in 1970 
dedicated 11400 ha. (later increased to 15538 ha.) 
as the Gammon Wilderness National Park - to be 
renamed Gammon Ranges National Park in 1972. 

It was a small portion of the desired total, but it 
did include important features like Mainwater 
Pound (Fig. 15.4), Arcoona Pound, Gammon Hill 
and Mount Rowe. The best part was in the 
Balcanoona lease, and it proved hard to obtain. 
However, through the efforts of various bodies - 
the University of Adelaide Mountaineering Club, 
the Nature Conservation Society of SA, the 
Adelaide Bushwalkers and the wilderness and 
conservation movements generally - it was bought 
by the Government in 1980 (Fig. 15.5). 

There were delays in dedicating it, but on 17 April 
1982 the augmented Gammon Ranges National 
Park of 97500 ha. - i.e. minus the "Plains block"· 
was officially opened. A subsequent government 
added the latter area (of some 29000 ha.) in 1984. 
(For an overall history of creating the park see 
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Bonython 1984). 
Elementary accommodation is available at the 

Gammon Ranges National Park by hiring new 
Grindell's Hut and Nudlamutana Hut, as well as 
making use of the shearers quarters facilities at 
Balcanoona. 

The park is managed from a headquarters in the 
former Balcanoona Head Station complex. A Draft 
Management Plan was released for comment in 
December 1985 (NPWS 1985) but, owing to 
cutbacks in staff and funding, no Final Plan has 

been completed. A vital management problem is 
goat control and eradication; drastic steps have 
been taken - with some success (Fig. 15.6). 

 
MOUNT REMARKABLE NATIONAL PARK 

(Area - 15036 ha.; created 1952) 
Located more southerly than, and being a sixth 

to an eighth the size of, the other National Parks, 
this park nevertheless has typical Flinders Ranges 
character and structure in the form of inclined 
mountain slopes of folded, ancient quartzite. It 
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comprises two adjacent but unjoined areas. 
The smaller area, which also gives the name to 

the park, is basically the Mount Remarkable 
Range. It consists of the mount itself atop the 
abruptly terminating southern end, and the ridge 
running northwards from it (the latter recently 
added; had been part of the Willowie Forest 
Reserve). Melrose is at the south eastern foot. 
This range is composed of steeply-dipping, 800-
million-year-old Rhynie Sandstone which forms a 
massive hogback ridge. Being a heavily jointed 
rock, weathering has broken the surface into 
countless angular fragments which form extensive 
scree slopes. 

The larger area lies to the west, across the 
Spring Creek valley. It comprises the Alligator 
Syncline - a fold structure orientated north-south 
and dipping gently to the south where it is 
truncated by a fault, creating an elongated basin 
with upturned edges. The basin rock is 600-
million-year-old ABC Range Quartzite. The strata, 
where they slope up to the basin rim, form a 
cuesta. 

The more extensive northern part of the basin is 
called Alligator Gorge, drained by the south-
flowing Alligator Creek. The southern basin is 
drained by Mambray Creek, these creeks joining 
to pass out through a break in the south west rim 
as the combined Mambray Creek that flows on to 
Spencer Gulf. 

The long western rim, trending north south, is 
called The Battery. The south-east rim is the high 
Black Range, having two notable summits - The 
Pinnacle and Mount Cavern. The eastern rim was 

only recently brought within the park boundaries 
by the annexation of the Willowie Forest Reserve 
in 1993. Outside the basin, on the Mambray 
Creek flats, is the Park Headquarters housed in 
the former Mambray Creek homestead. A road 
leads in from Highway 1, and this is the main 
entrance to the park. A road from the town of 
Wilmington enters the basin from the north east 
where there is a smaller Ranger's Office. Vehicle 
roads within the park are limited. 

The grassy slopes of the long, narrow Spring 
Creek valley separating the park sections is 
privately-owned grazing land. So also is the 
saddle forming the Spring Creek-Mount 
Remarkable Creek divide at the narrow part of the 
gap between the two sections. 

The high hills of the Southern Flinders Ranges 
continue northwards and southwards from the 
park. At its western foot the level coastal plain 
extends to Spencer Gulf, while on the east the flat 
upper valley of the Willochra Creek stretches 
northwards. 

The park's location makes it biogeographically 
significant in that both the flora and the fauna 
include elements typical on the one hand of the 
higher rainfall areas of the south and, on the 
other, of the more arid north. 

Vegetation is an important feature, where 
Woodland associations cover 74% of it. About half 
is Eucalyptus leucoxylon with Triodia irritans and 
low heath as understorey. The next most common 
association - mainly on hillslopes - is E. 
cladocalyx, often having E. goniocalyx and some 
low heath and 
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tall shrubs in the understorey. Other Woodland 
associations are E. camaldulensis - Callitris 
glaucophylla as a creek community, and E. 
microcarpa - E. albens, also near creek lines (and 
often with E. camaldulensis). Callitris glaucophylla 
frequently occurs as a monospecific community in 
beds or on banks of major creeks. In exposed rocky 
areas AIlocasuarina verticillata usually replaces E. 
goniocalyx - E. leucoxylon. 

Scrub, covering 16% of the park, comprises three 
associations - Eucalyptus odorata with a sparse 
understorey, E. socialis - E. dumosa and Melaleuca 
uncinata closed scrub. 

Tall Shrubland of Acacia victoriae is found in creek 
beds and flooded areas, sometimes with E. 
camaldulensis. A.ligulata occurs as an open 
community. 

Grassland areas are small, much being of 
introduced species, but native grasses present are 
Danthonia and Stipa spp., and Triodia irritans. 

Species of note include the Sugar Gum 
(Eucalyptus cladocalyx) which, occupying 12% of 
the park, forms a significant occurrence of a 
comparatively rare plant association in the SA 
reserves system. Another is E. albens, which is 
otherwise of restricted distribution in SA. 

Introduced plants are numerous, but only small 
areas are affected - mainly in disturbed ground near 
residential and development zones. They are not 
considered a major problem. 

As to fauna, there are mammals such as the Red 
Kangaroo (Macropus rufus) and the Yellow-footed 
Rock Wallaby (Petrogale xanthopus), the Common 
Brushtail Possum (Trichosurus vulpecula) and the 
Narrow-nosed Planigale (Planigale tenuirostris). 
Reptiles (52 species) include the Lace Monitor 
(Varanus varius), the Earless Dragon 
(Tympanocryptis tetraporophora) and the skink 
(Lampropholis guichenottl). Birds (99 species) 
include the Black Kite (Milvus migrans), 
Yellowthroated Miner (Manorina flavigula), the 
Painted Button-quail (Turnix varia) and the Restless 
Flycatcher (Myiagra inquieta). 

The inevitable vertebrate pests are present the 
feral cat, the rabbit, the fox, the house mouse and 
the black rat - but they are not considered a major 
problem. 

Little is known of the Aboriginal history of the area. 
Field surveys located sites in the park conforming 

to the "Australian small tool tradition", so indicating 
an age of between 5000 and 400 years BP. The 
park lies within the tribal estate of the Nukunu tribe - 
roughly from Spencer Gulf to Mount Remarkable, 
and from Crystal Brook to Port Augusta. The 
Nukunu population in the 1840s was 50-100. Due to 
hostilities and diseases, they had almost died out by 
1880, and present-day descendants still reside in 
the local region. 

The first Europeans to sight the high country of the 
present park would have been the navigators 
Flinders and Baudin in 1802, but it was nearly 40 
years later that Edward Eyre saw Mount 
Remarkable, from a distance, and named it. Closer 

contact came in 1846 when pastoralists first took up 
land near Mount Remarkable and the Mount 
Remarkable Mining Co. attempted to mine copper 
near Melrose. South Australia's most northerly police 
outpost was established there in 1848. 

By 1851 pastoralists G. B. Yeates, Daniel 
Cudmore and J. H. Angas held leases covering 
respectively the areas later known as Mambray 
Creek, Alligator Gorge and Mount Remarkable. In 
1863 W. T. Salter took over the first of these - the 
Baroota Run - and constructed the pug-and-pine 
station building the impressive ruins of which are still 
a feature of the park today. 

Closer settlement came in the 1870s, to subdivide 
some "plains" - but not the "range" - country. From 
then on there were numerous changes of ownership, 
but by the 1950s the land in question was in the 
hands of the Frick, Humphris, Hillam, Blieschke and 
McCallum families. 

Led by Lin Riches, Mayor of Port Augusta, a move 
was started in the late 1940s to have parts of 
Alligator Gorge and Mambray Creek opened to the 
public, with the result that, in 1952, some 200 ha. 
was dedicated as National Pleasure Resort under 
the SA Tourist Bureau. Then, in 1964, C. W. 
Bonython, with other Commissioners of The National 
Park and Wild Life Reserves, put forward a proposal 
for comprehensive national parks covering a much 
larger area (Bonython 1964). The Government 
approved, buying and dedicating some 8000 ha. in 
the next four years to create the three separate 
Alligator Gorge, Mambray Creek and Mount 
Remarkable National Parks. (In 1972 these were 
combined and re-dedicated as the one Mount 
Remarkable National Park). In 1993 the two parallel 
but separate portions of the Willowie (native) Forest 
Reserve, amounting to some 6000 ha., were 
formally added to the park. Determined efforts were 
recently made to purchase a bridge of land between 
the eastern and western sections of the divided park 
- but without success. 

The Draft Management Plan was released in 
February 1986 (NPWS 1986) but, owing to 
cutbacks, no Final Plan has been issued. 

 
SMALLER PARKS IN THE FLINDERS RANGES 

PROPER 
There are four Conservation Parks, fairly close 

together, in the Southern Flinders Ranges. All being 
in steep range country of sandstone/quartzite rock, 
there are similarities between them, particularly in 
their vegetation. The following species are common 
to them all:- Sugar Gum (Eucalyptus cladocalyx), 
Blue Gum (E. leucoxylon), Native Pine (Callitris 
glaucophylla), Drooping Sheoak (AIlocasuarina 
verticillata), Golden Wattle (Acacia pycnantha) and 
Yacca (Xanthorrhoea quadrangulata). 

These parks have no resident ranger. Brief 
descriptions may be found in Moon and Moon 
(1991) and Barker et al. (1995b). 
Telowie Gorge CP: (area 1946 ha.; created 1970) 

This park is south of Mount Remarkable, and is 
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on the western slopes of the Southern Flinders 
Ranges facing Spencer Gulf near Port Pirie. The 
key feature is Telowie Gorge itself which is deeply 
incised into the Rhynie Sandstone forming the 
main range here. 

The Yellow-footed Rock Wallaby (Petrogale 
xanthopus) inhabits rocky cliffs - a most southerly 
occurrence of this species. There are other 
mammals, reptiles and birds also present. 

Interesting bushwalking trails are available in the 
gorge. 
The Dutchmans Stern CP: (Area - 3532 ha.; 

created 1987) 
The outstanding feature is the blunt northern end 

of a range composed of ABC Range Quartzite. It 
takes its name from the resemblance to the stern 
of old-time Dutch warships. There are fine views to 
the east, north and west to be obtained from its 
summit and slopes. 

Two wattles growing here are worthy of note the 
Golden Wattle, which grows thickly in some parts 
and which was extensively harvested for tan bark 
early in the century, and the Quorn Wattle (Acacia 
quornensis) which is rare and is confined to this 
immediate vicinity. 

This park offers good bushwalking, specifically on 
a comprehensive trail recently developed by the 
SA Branch of the Royal Geographical Society of 
Australasia (Barker et al. 1995b). The Heysen Trail 
also passes close by. 

Elementary accommodation may be booked at 
"The Dutchman" homestead, and the town of 
Quorn is only a few kilometres away. 
Mount Brown CP: (Area - c. 1800 ha.; created 

1993) This was recently created from a former 
hardwood forest reserve where seedlings of Sugar 
Gum had been extensively propagated in years 
gone by. 

The park hinges round the 965-metre Mount 
Brown, so prominent when seen from Port 
Augusta. It was named after the famous Robert 
Brown, Matthew Flinders' botanist, who climbed it 
in 1802. The mountain and the range it is part of 
are composed of ABC Range Quartzite. 

It possesses some interesting walking trails 
which are described in Barker et al. (1995b). The 
Heysen Trail also passes through the area. 
Nelshaby - designated section of Telowie Gorge 

CP: (Area - c. 2000 ha.; created 1993) 
Not far south of Telowie Gorge, this area also 

has as its main feature a creek and gorge incised 
into the Rhynie Sandstone of the mountainside, 
and so there are similarities. 

It was formerly a Water Reserve. On becoming 
park it has been attached to Mount Remarkable 
National Park, but the intention is to make it part of 
Telowie Gorge Conservation Park as soon as 
possible. 

 
OTHER PARKS 

In the Flinders Ranges area defined in this 

volume there are three further Conservation Parks:- 
Black Rock CP: (Area - 173 ha.; created 1972) 
Pandappa CP: (Area - 1057 ha.; created 1973) 
Yalpara CP: (Area 42 ha.; created 1976) 
These are outside the Flinders Ranges proper or 

the "mountainous area" of the Development Plan, 
being further to the east, in the scarcely 
mountainous highland skirting the main Flinders 
Ranges. Published descriptions of two of them do 
not seem to be available. 

Of Black Rock CP it can be said that its principal 
hill (alt. 839 m) is a prominence in its own right, 
rising from the high plains near Orroroo and 
Peterborough. "Black Rock Hill" had early fame in 
being a base or staging point for Col. E. C. Frome 
during his 1843 expedition to Lake Frome. 

Pandappa CP is further east and south than the 
other two. It is a hilly park in the Wonna Range, 
between Peterborough and Burra. 

The classification "Sanctuary" gives protection 
under the National Parks and Wildlife Act, 1972 to a 
fringe category of land hosting worthy animals and 
plants. A sanctuary of relevance to the present 
account is the Arkaroola-Mount Painter Wildlife 
Sanctuary of some 60,000 ha. which lies to the 
northeast of, and is contiguous with, the Gammon 
Ranges National Park. It covers a former pastoral 
lease acquired by Dr and Mrs R. C. Sprigg to build 
the Arkaroola tourist complex now operated by the 
Sprigg family. The management aims are strongly 
conservationist, and this operation well 
complements the national parks in the Flinders 
Ranges. 

The Ediacara Fossil Reserve west of Beltana is 
under the control of the South Australian Museum. 
Its purpose is to protect the type source of the 
600million-year-old Ediacaran fossil fauna 
discovered there in 1946 by Dr R. C. Sprigg. 

 
APPENDIX 15.1 

Definitions of certain categories of national park 
created under the National Parks and Wildlife Act 
1972, as amended. 

National Park: A protected area containing multiple 
natural values including scenic beauty, wildlife, 
geological and geomorphological features, 
Aboriginal sites, history and pre-history which are of 
outstanding significance and offer inspiration to 
visitors. 

Conservation Park: An area protected principally 
for the conservation of native flora and fauna 
representative of the State's natural heritage, and 
which may, to a lesser degree, contain all or any of 
the features conserved in a National Park. 

Regional Reserve: An area where the natural 
environment and its wildlife are as far as possible 
protected while the exploitation of the natural 
resources of the area goes on simultaneously under 
a joint, cooperative arrangement between the 
government agencies and the exploiters.
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17: Index 
 

ABC Range 47, 57, 79, 95, 97 
ABC Range Quartzite 23, 46, 56, 

182 
Aboriginal language 127, 159 
Aboriginal people 159 
absite 31 
Abutilon halophilum 97 
Acacia 87, 88 
Acacia 'Nectar Brook' 101 
Acacia aneura 95, 140, 179 
Acacia araneosa 101, 179 
Acacia barattensis 100 
Acacia calamifolia 95 
Acacia carnei 101 
Acacia confluens 100, 101 
Acacia continua 96, 99 
Acacia elegantissima 96 
Acacia gracilifolia 101 
Acacia iteaphylla 101 
Acacia ligulata 95, 99, 100, 183 
Acacia menzelii 100, 101 
Acacia oswaldii 95, 168 
Acacia papyrocarpa 142 
Acacia paradoxa 99 
Acacia pycnantha 183 
Acacia quornensis 100, 101, 184 
Acacia rigens 177 
Acacia rivalis 179 
Acacia rupicola 99 
Acacia salicina 139 
Acacia teifagonophylla 101, 179 
Acacia victoriae 95, 96, 97, 99, 100, 

141, 175, 179, 183 
Acanthagenys rufogularis 147 
Acanthiza apicalis 147 
Acanthiza chrysorrhoa 147 
Acanthiza iredalei 147 
Acanthiza lineata 135, 147 
Acanthiza nana 147 
Acanthiza pusilla 135 
Acanthiza reguloides 135, 147 
Acanthiza striatus 140 
Acanthiza uropygialis 147 
Acanthopus antarcticus 155 
Acanthorhynchus superciliosa 144 
Acanthorhynchus tenuirostris 147 
Acarina 122 
Accipiter cirrhocephalus 146 
Accipiter fasciatus 146 
Accipiter novaehollandiae 148 
Accipiter novaehollandiae 148 
Accipitridae 146 
Achaearanea veruculata 119 
Acraman crater 34 
Acraman impact 34 
Acraman structure 34 
Acrocephalus stentoreus 148 
actinolite 31,32 
Actinpopodidiae 119 

Actitis hypoleucos 146 
Adelaide Fold Belt 14, 29 
Adelaide Geosyncline 11, 16, 18, 

21, 23, 46, 76, 175 
Adelaide Rosella 135 
Adelaide Sequence 19 
Adelaidean 18 
Adelaidean system 18 
Adelaidean Basin 16 
Adnyamathanha 127, 159, 161, 

164,180 
Aegotheles cristatus 147 
Aegothelidae 147 
Agamidae 149, 150 
Agraptocorixa 106 
Agrotis 117 
Akurra snakes 171 
Alauda arvensis 148 
Alaudidae 148 
Alectryon 89 
Alectryon oleifolius ssp. Canescens 

90, 95, 96, 99 
Alectryon subcinereus  
Aigebuckina Sandstone 28 
Aliena Washout 59 
Alkaline crusty red duplex soil 78-85 
Alligator Gorge 103, 181, 183 
Allocasuarina muelleriana 99 
Allocasuarina sp. 89 
Allocasuarina verticillata 96, 99, 139 
Allodessus bistrigatus 109 
alluvial fans 16, 61 
Ametrus 115 
Amitermes 116 
Amphibians 150 
Amphibolurus 149 
Amphibolurus nobbi 149,150 
amusements 170 
Amytornis striatus 138, 139, 140, 

146 
Amytornis textilis 146 
Anabaena 109 
Anaphaeis java teutonia 117, 118 
Anas castanea 146 
Anas gracilis 146, 180 
Anas platyrhynchos 146 
Anas rhynchotis 146 
Anas superciliosa 146, 180 
Anatidae 146 
Ancestors 172 
andalusite 32 
anemones 39 
Angepena 22, 32, 164 
Angophora 87 
Angorichina 161 
Anhinger melanogaster 146 
Anhingidae 146 
Anidiops 106, 119 

Anisynta a. albovenata 117, 118 
Anlaby Station 10 
Annelida 33 
Anseranas semipalmata 146 
Anseranatidae 146 
Antaresia stimsoni 150, 154, 155 
Antechinomys laniger 127, 128 
Anthocercis angustifolia 100 
Anthochaera carunculata 147 
Anthochaera chrysoptera 135 
Anthrophoridae 114 
Anthus novaeseelandiae 146 
anticlinorium 46, 52 
Antikaryinya 161 
Antiporus 109 
Anura 15 
apatite 31 
Aphelocephala leucopsis 147 
Aphelocephala nigricincta 147 
Aphelocephala pectoralis 147 
Aphididae 118 
Apiomorpha 114 
Apis mellifera 114, 116, 118 
Aplocyclops cf dengizicus 111 
Apodidae 147 
Aporrectodea rosea 124, 125 
Aporrectodea trapezoides 124, 125 
Apostlebird 148 
Appalachian type 46 
Aprasia pseudopulchella 150, 151 
Aprosmictus erythropterus 147 
Apus pacificus 146 
Aquila audax 131, 146, 180 
Aranae 119 
Araucaria 87 
Archaeocyatha 11 
Arcoona Plateau 46 
Arctic Jaeger 146 
Ardea alba 146 
Ardea ibis 146 
Ardea intermedia 146 
Ardea pacifica 146 
Ardea picata 146 
Ardeidae 146 
Ardeotis australis 146 
Arenaria interpres 146 
 Argadells 60 
Argiope protensa 119 
Aristida nitidula 95, 96 
Arkaba 4, 10, 50, 62, 177 
Arkaba Diapir 19 
Arkaroola 12, 30, 31, 68, 175, 177, 

184 
Arkaroola Sub-Group 18 
Armchair, The 50 
Aroona 4, 7, 162 
Aroona Dam 2, 11, 103, 108 
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Aroona Valley 47 
Arrowie Basin 16, 24, 27 
Artamidae 146 
Artamus cinereus 147 
Artamus cyanopterus 147 
Artamus leucorynchus 147 
Artamus minor 147 
Artamus personatus 147 
Artamus superciliosus 147 
artefacts 164 
Arthropoda 33, 114 
Ascalaph idae 11 7 
Ashbyia lovensis 147 
Ashy-haired Swainson-pea 101 
Aslintesta 123 
Asphodelus fistulosus 100 
Astrebla 100 
Astrebla pectinata 179 
Astroloma humifusum 99 
atacamite 30 
Atalophlebia australis 104 
Atriplex 110 
Atriplex eichleri 96, 101 
Atriplex kochiana 100 
Atriplex stipata 144 
Atriplex vesica ria 96, 141 
aurichalcite 31 
Australasian Bittern 146 
Australasian Gannet 146 
Australasian Grebe 146 
Australasian Shoveler 146 
Australian Bindweed 96 
Australian Bustard 146 
Australian Hobby 136, 146, 180 
Australian Kestrel 141, 146, 180 
Australian Magpie 134, 147 
Australian Magpie Lark 138 
Australian Owlet-night jar 135,147 
Australian Pelican 146 
Australian Pratincole 146 
Australian Raven 134, 148 
Australian Ringneck 137, 138, 142, 

143,145,147 
Australian Shelduck 146 
Australian Spotted Crake 146 
Australian White Ibis 146 
Australian Wood Duck 146 
Australocyprus insularis 112 
Austroaeschna unicorn is 116 
Austroicetes cruciata 115 
Austroicetes frater 115 
Austrolestes annulosus 116 
Austropeplea lessoni 124 
Austropeplia tomentosa 124 
autunite 30, 32 
Aythya australis 124 
azurite 30 
Babbage, B.H. 6, 13, 30, 89 
Badumna candida 119, 121 
Badumna insignis 119 
Baetis soror 104 
Baillon's Crake 146 
Balcanoona Formation 22 
Balcanoona Station 12, 31, 47, 164, 

180 
Balcanoona Wattle 101 
Balcarie Station 6 
Balcarina Station 4 
Balcarra Grass 96 
Balcoracana Formation 24 

baler-shell ornament 171 
Balparana Sandstone 22 
Bamboo Spear-grass 100, 101 
Banded Iron Formation 17 
Banded Lapwing 146 
Banded Stilt 111, 146 
Banded Whiteface 143,147 
Bandicoot 179 
barite 11, 13 
bark disc 170 
Barking Owl 136, 147 
Barn Owl 127, 147, 180 
Barnardius zonarius 147 
Baroota 109 
Barrier Ranges 76 
barytes 32 
Bassian Thrush 135, 143, 148 
Bathurst Burr 10 
Battery Surface 52, 54 
Battery, The 47, 181 
Bauer, F. 1, 89 
Baumea articulata 92 
Baumea rubiginosa 99 
Bayley Range Siltstone 23 
Bayonet Caladenia 101 
Beautiful Firetail 135 
Beda Volcanics 18 
Beetaloo 109, 142 
Belar 95, 97 
Bell fruit tree 89, 100, 101 
Beltana 2, 9, 8, 11, 28, 30, 47, 162, 

171, 175 
Benthams Fescue 101 
Berosus 109 
beryl 31 
Bettong 7 
Bettongia lesueur 128, 129 
Bettongia penicillata 128, 129 
Beyeria 89 
Beyeria lechenaultii 90, 99 
Beyeria viscosa 90 
Bibliando 21 
Biivu 162, 172 
Bilby 129 
Billardiera, 89 
Billy Creek Formation 24, 26 
Billy Springs Formation 24 
Billy Springs Mine 31 
Bimbowrie 31, 32 
biotite 31 
Bioturbation 24 
Birdsville 163 
bismuthinite 31 
bismutite 31 
bitter-pea 100, 101 
Biziura lobata 146 
Black Falcon 136, 146 
Black Honeyeater 134, 147 
Black Jack Range 52 
Black Kite 146, 183 
Black Knob Marble 18 
Black Mallee-box 99 
Black Oak 175 
Black Rat 128, 131 
Black Rock 3 
Black Rock Conservation Park 175, 

184 
Black self-mulching cracking clay 

82, 84 
Black Swan 146 

Black, J.M. 191 
Black-breasted Buzzard 137, 146 
Black-chinned Honeyeater 

135,144,147 
Black-eared Cuckoo 135, 147 
Black-faced Cuckoo-shrike 134, 

147 
Black-faced Woodswallow 

141,143,147 
Black-fronted Dotterel 146 
Black-shouldered Kite 146, 180 
Black-tailed Native-hen 146 
Black-winged Stilt 146 
Blackfellows Creek 79 
Blackthorn 92 
Bladder Saltbush 96 
Blakistonia 119 
Blakistonia aurea 119 
Blanchewater 161, 163 
Blattodea 116 
Blinman 7, 21, 22, 30, 47, 97, 155, 

171, 175 
Blinman Diapir 26, 27 
Blinman Dome 26, 47 
Blinman Mine 7, 8, 11 
Blue Bonnet 143, 144, 147 
Blue-billed Duck 146 
Blue-winged Parrot 137, 147 
bluebush 95, 101 
Bluff, The 47, 52 
Boidae 150, 154 
bolide 23 
Bolla Bollana Formation 78 
Bonney Sandstone 23, 24, 34, 175 
Booborowie 4 
Boolcunda Creek 28, 52 
boomerangs 162, 163, 166, 168 
Boomsma 91 
bornhardts 50 
bornite 30 
Botaurus poiciloptilus 146 
Bourke's Parrot 147 
Brachina Creek 60, 79, 103, 107 
Brachina Formation 23 
Brachina Gorge, 14, 24, 28, 33, 42, 

58, 163, 172, 175 
Brachina invasa 106 
Brachionis plicatilis 111 
Branchinella 111 
brannerite 30 
Breakfast Time Creek 79 
Breda jovialis 120 
Bristly Lovegrass 96 
Briza maxima 99 
Broadview Schist 17 
Brolga 146 
Bromus rubens 96, 100 
brown coal 11 
Brown Falcon 111, 146, 180 
Brown Goshawk 146 
Brown Quail 146 
Brown self-mulching cracking clay 

80, 82, 83, 84 
Brown shallow friable loam with 

rough-ped fabric 80,82,84 
Brown Song lark 148 
Brown Thornbill 135 
Brown Treecreeper 138, 147 
Brown, H.Y.L. 12,14 
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Brown, James 12, 91 
Brown, Robert 1, 89 
Brown-headed Honeyeater 138, 

147 
Brown-headed Honeyeater 145 
Browne, J.H. 4, 176 
Browne, W.J. 4, 176 
Brownish calcareous earth 79, 80, 

82, 84, 85 
Brownish loose siliceous sand 80, 

82, 84 
Browns Hill 82 
Brush Bronzewing 143, 144, 146 
Brush-tailed Bettong 128, 129 
Brush-tailed Possum 183 
Buckaringa Gorge 47 
Budgerigar 137, 141, 147 
Buff-banded Rail 146 
Buff-rumped Thornbill 135 
Buforania crassa 115 
Bulldog Shale 28 
Bullockbush 95,97,175 
bullroarer 163, 167 
Bundaleer Station 3 
Bungaree Quartzite 19 
Bungaree Station 3 
Bunkers Range, The 11, 81, 95, 

175 
Bunkers Sandstone 26 
Bunyeroo Creek 60, 79, 97, 103, 

107 
Bunyeroo Formation 23, 34, 33, 78 
Bunyeroo Gorge 33,58, 107, 174 
Bunyeroo Valley 96 
Bunyip Chasm Gorge 179 
Buprestidae 114 
Burhinidae 146 
Burhinus grallarius 146 
burial rites 170 
Burr, Thomas 4 
Burra 4 
Burra Group 16, 19, 21, 26, 27, 28, 

79, 80, 81 
Burra Mine 30 
Burrowing Bettong 128, 129 
Bursaria spinosa 92, 99, 100 
Bush Thick-knee 146 
bush-pea 99 
Busheowie Creek 79 
Butterfly Bush 92 
Buttfield, J.P. 7 
Cacatua galerita 135, 147 
Cacatua leadbeateri 147 
Cacatua roseicapilla 146 
Cacatua sanguinea 137, 146 
Cacatuidae 146 
Cacomantis flabelliformis 147 
Caladenia concolor 101 
Caladenia formosa 101 
Caladenia gladiolata 101 
Caladenia woolcockiorum 101 
Caladenia xantholeuca 101 
Calamanthus campestris 147 
calcite 32 
Calidris acuminata 146 
Calidris canutus 146 
Calidris ferruginea 146 
Calidris ruficollis 146 
Calidris tenuirostris 146 
Callabonna Station 163 
Callanna Group 18, 19, 21, 26, 27, 

79, 80, 81 
Callistemon rugulosus 99 
Callitris 88, 115 
Callitris glaucophylla 89 ,92, 95, 96, 

97, 99, 139, 177, 179, 183 
Callitris macleayana 89 

Callitris pauper 140 
Caloprymnus campestris 128, 129 
Caltowie 9 
Calyptorhynchus banksii 146 
Calyptorhynchus funereus 135 
Calytrix tetragona 92, 99 
Camaenidae 122 
Camaeninae 123 
Cambrian 11 
Cambrian Arrowie Basin 24 
Campbell Bald Hill Range 58, 177 
Campephagidae 147 
Camponotus 147 
Canis familiaris 128, 130, 179 
Cannon 91 
Canowie run 4 
Capparis arborea 89 
Capparis mitchellii 89, 117 
Capra hircus 128, 131, 179 
Caprimulgidae 147 
Cardiospina 113 
Carduelis carduelis 148 
Carex appressa 99 
Carex tereticaulis 92 
Carrichtera annua 96, 100, 175 
Carrieton 23 
Caspian Tern 146 
Cassia 179 
Cassinia laevis 92, 96, 99, 100 
Casuariidae 146 
Casuarina cristata 99, 179 
Casuarina pauper 95, 96 
Cat 7, 13, 128, 130, 175, 180, 183 
catchments 76 
Cattle Egret 146 
Celaenia calotoides 119 
Centaurea melitensis 100 
Cerambycidae 114 
ceratopogonids 105 
Cercartetus concinnus 128, 129 
Cercophonius squama 121 
ceremonies 173 
Certhionyx niger 147 
Certhionyx variegatus 147 
Chace Range 6,7,47 
Chace, William 4 
Chaeropus ecaudatus 128, 129 
Chalcididae 114 
chalcocite 30 
chalcopyrite 30 
Chalinolobus gouldii 128, 130 
Chalinolobus morio 128, 130 
Chambers Creek 47 
Chambers Gorge 3, 26, 129 
Charadriidae 146 
Charadrius australis 146 
Charadrius ruficapillus 146 
Charadrius veredus 146 
Charniodiscus 35, 39 
Charniodiscus arboreus 35, 37 
Charniodiscus elongatus 37 
Charniodiscus oppositus 34,37, 39 
Cheilanthes lasiophylla 95 
Cheramoeca leucosternus 148 
Cherax destructor 106 

Chestnut Quail-thrush 138, 139, 
140, 147 

Chestnut Teal 146 
Chestnut-breasted Whiteface 

141,147 
Chestnut-crowned Babbler 144,147 
Chestnut-rumped Heathwren 134, 

135, 143, 147 
Chestnut-rumpedThombili 

134,143,147 
Chilopods 122 
Chiming Wedgebill 144 
chironomids 105 
Chirruping Wedgebill 
141,143,144,147 
Chlidonias hybridus 146 
Chlorococcus 109 
Chocolate Wattled Bat 128, 130 
Chortoicetes terminifera 115 
Chrysococcyx basalis 147 
Chrysococcyx lucidus 147 
Chrysococcyx osculans 147 
chrysocolla 30 
Chrysopidae 117 
Cinclorhamphus cruralis 148 
Cinclorhamphus mathewsi 148 
Cinclosoma castanotus 147 
Cinclosoma cinnamomeum 147 
Cinclosomatidae 147 
Cinnamon Quail-thrush 141, 144, 

147 
cinnibar 31 
Circus approximans 146 
Circus assimilis 146 
Cirsium vulgare 99 
Cladophora 105, 106, 109 
Cladorhynchus leucocephalus 111, 

146 
Clammy Daisy-bush 92, 100 
Clamorous Reed-warbler 148 
Cleland, J.B. 91 
Climacteridae 147 
Climacteris affinis 147 
Climacteris picumnus 147 
Climacteris rufa 144 
climate 54, 63 
Climate change 61 
Climbing Twinleaf 95 
Cloeon fluviatile 104, 108 
Clubiona 120, 121 
Clubionidae 120 
clubs 162, 163, 166, 168 
Cnidaria 33 
coal 13 
coal measures 16 
cobaltite 31 
Cockatiel 147 
Codonocarpus attenuatus 89 
Codonocarpus pyramidalis 89, 100, 

101, 179 
Coleoptera 116 
Collared Sparrowhawk 146 
Collembola 116 
Colletidae 114 
collinsite 31 
Colluricincla harmonica 147 
Columba livia 146 
Columbidae 146 
Common Blackbird 148 
Common Bottle-washers 95 
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Common Bronzewing 146 
Common Brushtail Possum 128, 

129 
Common Dunnart 127, 128 
Common Fringe-myrtle 92 
Common Greenshank 144 
Common Ringtail Possum 128, 129 
 Common Sandpiper 146 
Common Sow-thistle 100 
Common Starling 148 
Common Storksbill 100 
Common Wallaby-grass 95, 100 
Comstock Valley 55, 56, 58 
Conception Group 33 
conichalcite 31 
Contramelon 123 
Convolvulus remotus 96 
Cooperconcha 123 
Cooranna Formation 19 
Copley 11, 30, 91, 97, 103 
Copley Quartzite 46 
Copley Spur 2 
copper 4,10,13,30 
Coptotermes 116 
Coraciidae 147 
Coracina maxima 147 
Coracina novaehollandiae 147 
Coracina papensis 147 
Corcoracidae 148 
Corcorax melanorhamphos 148 
cordierite 31 
Cormobatesleucophaeus 135 
Cormocephalus aurantiipes 122 
Cormocephalus strigosus 122 
 Corridor through Time 14 
Corrugated Sida 95 
corundum 31 
Corunna Conglomerate 18 
Corvidae 148 
Corvus bennetti 148 
Corvus coronoides 148 
Corvus mellori 148 
Coturnix pectoralis 146 
Coturnix ypsilophora 146 
covellite 30 
covered pediment 60 
Cracticus nigrogularis 147 
Cracticus torquatus 147 
Cradle of Incense 101 
Cradock 10, 80, 83 
Cranberry Heath 99 
Craterocephalus eyresii 111 
Crescent Honeyeater 135 
Crescent Nail-tailed Wallaby 128, 

129 
Crested Bellbird 134,147 
Crested Pigeon 137,144,146 
 Crested Shrike-tit 134, 135, 143, 

144, 147 
Crested Tern 146 
Crimson (Adelaide) Rosella 

135,142,143,147 
Crimson Chat 147 
Criniariparia 105, 150, 156, 157, 

179 
Crinia signifera 150 
crocidolite 31 
Crockers Well 30 
Crustacea 122 
Cryogenian Era 33 
Cryptoblepharus carnabyi 150 

Cryptoblepharus plagiocephalus 
150 

Crystal Brook 89, 135 
Ctenophorus 149 
Ctenophorus decresii 149, 150 
Ctenophorus fordi 149, 150 
Ctenophorus pictus 149, 150 
Ctenophorus vadnappa 

149,150,151 
Ctenotus brooksi 150 
Ctenotus regius 150 
Ctenotus robustus 150 
Ctenotus schomburgkii 150 
Ctenotus sp. 150 
Ctenotus strauchii 150 
Ctenotus uber 150 
Ctenotus venustus 150 
Cucujoidea 115 
Cuculidae 147 
Cuculus pallidus 147 
cuestas 47,182 
Cupaneidites orthoteichus 87 
Cuperdora 123 
cuprite 30 
Curculionoidea 116 
Curdimurka Subgroup 19 
Curlew Sandpiper 146 
Curnamona Cratonic Nucleus 

16,17,46 
Curry Bush 92, 100 
cyanobacterial mats 42 
Cyatheacidites annulata 87 
Cyclodomorphus melanops 150, 

153 
Cyclodomorphus venustus 153 
Cyclorana platycephala 
150,156,157,179 
Cygnus atratus 146 
Cymbella 109 
Cymbopogon ambiguus 95 
Cymbopogon exaltatus 96 
Cyperus gymnocaulos 92 
Cyperus vaginatus 92, 99 
Dacelo novaeguineae 147 
Danaus chrysippus petilia 117, 118 
Danthonia 96, 183 
Danthonia caespitosa 95, 100 
Daphoenositta chrysoptera 147 
Dark brownish calcareous earth 

78,80-85 
Darter 146 
Dasycercus byrnei 128, 129 
Dasycercus cristicauda 128, 129 
Dasyuridae 127 
Dasyurus geoffroii 128, 129 
Dasyurus viverrinus 128, 129 
davidite 30 
Daviesia stricta 100,101 
Dead Finish 95 
Deception Creek 163 
Delamerian Orogeny 14, 16, 26,27, 

28, 46, 50 
Delma australis 150 
Delma butleri 150 
Delma molleri 150 
Demansia psammophis 150 
Demansia reticulata 150 
Dendrocygna eytoni 140 
denudation chronology 46 
depocentre 28 
Depot Creek 2, 3, 4, 19, 21, 27, 47, 

60, 79, 82 
Depot Springs 164 
Dermaptera 118 
Derwentia decorosa 100,101 
Desert Mouse 128 
Desert Rat-kangaroo 128, 129 
Devils Peak 6, 46,47 
Deyeuxia quadriseta 100 
Diacypris compacta 111 
Diacypris dictyote 111 
Diacypris whitei 111 
Diaea pilula 119 
Diamond Dove 146 
Diamond Firetail 134, 135, 143, 
144,148 Diapir 17, 28 
Dicaeidae 148 
Dicaeum hirundinaceum 148 
Dickinsonia 41 
Dickinsonia costata 37,42 
Dickinsonia rex 42 
Dicruridae 147 
Dillon Bush 96 
Dingo 10, 11, 12, 13, 128, 130, 163, 

179 
Dinotoperla evansi 103, 116 
Diplacodes 116 
Diplacodes haematodes 106 
Diplodactylinae 150 
Diplodactylus byrnei 150,151 
Diplodactylus damaeus 150,151 
Diplodactylus tessellatus 150, 151 
Diplodactylus vittatus 150 
diploplopods 122 
Dipoene 119 
Diporiphora winneckei 150 
Diporophora 149 
Diprotodon 29 
Discophyllum 41 
Diyari 162 
Dodonaea lobulata 95, 96, 179 
Dodonaea spp 95 
Dodonaea subglandulifera 101 
Dodonaea viscosa 99 
Dodonaea viscosa ssp. 
Angustissima 92, 99 

Dollarbird 147 
dolls 170 
Dolomedes 120 
Dome Sandstone 19 
domical hills 50 
Donkey 128, 129, 180 
Doodia caudata 179 
dorylaimids 125 
down-slope 63 
Dreaming Emu 163 
Dreaming Snakes 172 
Dromaius novaehollandiae 146 
Drooping Sheoak 96, 99 
Druid Range 7,47 
Drymodes brunneopygia 147 
Dunns Mine Limestone 19 
Dusky Hopping Mouse 128, 129 
Dusky Moorhen 146 
Dusky Woodswallow 135 
Dusty Miller 99 
Dutchmans Stern 1, 46, 52, 135 
Dutchmans Stern Conservation 

Park 12, 175, 184 
dytiscids 105, 106 
Eagle Nest Hills 3 
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earth tremors 46 
eastern catchment soils 80 
Eastern Curlew 146 
Eastern Hare-wallaby 128, 129 
Eastern Quoll 128, 129 
Eastern Spinebill 134, 135 
Echidna 127, 128 
Echium plantigineum 10, 92, 96, 

100 
Edeowie Creek 61 
Edeowie Station 28 
Ediacara 39 
Ediacara flindersi 39, 41 
Ediacara 30, 175 
Ediacara fossil assemblage 

33,39,45 
Ediacara Fossil Reserve 184 
Ediacara Member 24, 33 
Ediacara Range 11, 33, 35, 37, 39 
Egernia margaretae 150, 153 
Egernia multiscutata 150 
Egernia stokesii 150, 153 
Egernia striolata 150, 153 
Egernia whitii 150 
Egretta garzetta 146 
Egretta novaehollandia 146, 180 
Eke Hill 82 
Elanus axillaris 146 
Elanus scriptus 146 
Elapidae 150, 154 
Elatina Formation 22 
Elatina Glaciation 33 
Elder Range 46,47,48 
Elegant Parrot 137,138,147,180 
Elegant Wattle 95, 100 
Eleocharis sphacelata 92 
Ellipsidion 116 
Elodina padusa 117 
Eiseyornis melanops 146 
Embadium uncinatum 101 
Emblema pictum 148 
emerald 31 
Emeroo Quartzite 46 
Emeroo Subgroup 19, 21 
Emu 146 
Emu Creek 79 
emu drives 167 
emu hunting 168 
emu-bush 95 
Enchylaena tomentosa 95, 96, 99, 

100 
enchytraeids 125 
Enithares 106 
Enneapogon avenaceus 95 
Enneapogon cylindricus 95 
Enneapogon spp. 96, 175 
Enorama Diapir 26 
Enorama Shale 26 
Eochrois 114 
Eoporpita 41 
Ephemeroptera 105 
epidote 32 
Epthianura albifrons 147 
Epthianura aurifrons 147 
Epthianura tricolor 147 
Equus asinus 128, 131, 180 
Eragrostis setifolia 97, 97 
Eremiascincus richardsonii 150, 

154 
Eremophila deserti 100 
Eremophila freelingii 95 

Eretes australis 117 
Ericmas fauna 29 
Eriophora biapicatus 119 
Eriophora heroine 119 
Ernabella 165 
Erodium cicutarium 100 
Erudina Station 129 
erythrite 31 
Erythrogonys cinctus 146 
Etadunna Formation 29 
Ethmostigmus rubripes 122 
Etina Formation 22, 23, 26 
Eucalyptus albens 183 
Eucalyptus brachycalyx 95 
Eucalyptus camaldulensis 91, 92, 

96, 97, 99, 100, 102, 105, 
109,114,136,179,182,183 

Eucalyptus cladocalyx 92, 99, 137, 
143,182,183 

Eucalyptus coolibah 143 
Eucalyptus dumosa 179, 183 
Eucalyptus flindersi 95, 177 
Eucalyptus gillii 97, 100, 179 
Eucalyptus goniocalyx 92, 99, 143, 

182 
Eucalyptus gracilis 95, 99, 143 
Eucalyptus intertexta 92, 95, 179 
Eucalyptus leucoxylon 91, 92, 99, 

182, 183 
Eucalyptus microcarpa 91, 92, 183 
Eucalyptus obliqua 92 
Eucalyptus odorata 91,92,95,99, 

183 
Eucalyptus oleosa 99 
Eucalyptus percostata 101 
Eucalyptus porosa 92, 95, 99 
Eucalyptus socialis 95, 96, 99, 143, 

179, 183 
Eurasian Coot 146 
Eurema smilax 117 
Euro 128, 129, 179 
European Goldfinch 148 
Eurostomus orientalis 147 
Eurostopodus argus 147 
Euryopsis 119 
Eurytomidae 114 
evaporation 71 
Exocarpus aphyllus 95 
Eyre, Edward, John 1, 12, 63, 89, 

180, 183 
failed rift 16 
Fairy Fanflower 100 
Fairy Martin 148 
Fairy Tern 146 
Falco berigora 111, 146, 180 
Falco cenchroides 146, 180 
Falco hypoleucos 146 
Falco longipennis 146, 180 
Falco peregrinus 111, 146, 180 
Falco subniger 146 
Falconidae 146 
Falcunculus frontatus 147 
False Sandalwood 95 
Fan-tailed Cuckoo 135, 147 
Farina 9,10,11,19,68 
Fat-tailed Dunnart 127, 128, 179 
Fawn Hopping Mouse 128 
 feldspar 31 
Felis catus 128, 130 
Feral Pigeon 146 
fergusonite 30 
Ferrissia petterdi 124 

Ferrissia tasmanicus 124 
Festuca benthamiana 101 
fighting boomerangs 168 
Finlayson's Cave Bat 128, 130 
Fire beetle 170 
fire-making apparatus 171 
firework 170 
Fitton Formation 21 
Flame Robin 135 
flash floods 61 
Flat Sedge 92 
Flat-awned Threeawn 95 
flatirons 47 
flatworms 105 
Flinders Range Wattle 101 
Flinders Ranges National Park 12, 

91, 138, 140, 175 
Flinders, Matthew 1, 46, 89, 183 
Flindersella 115 
Flindersia 89 
flint 171 
Flock Bronzewing 143, 146 
Forficula auricularia 118 
Fork-tailed Swift 147 
Formicidae 115 
Forrest's Mouse 128, 129, 179 
Fortress Hill Formation 22, 23 
Fox 7, 10, 13, 128, 130, 175, 180, 

183 
Fragrant Saltbush 95 
Frankenia 100, 110 
Freckled Duck 146 
Freeling Heights 31,63,76, 78 
Freeling Heights Surface 51, 52 
Freeling Quartzite 17 
Fringillidae 148 
Frome Basin 52 
Frome River 78 
Frome, E.C. 3 
Fulica atra 146 
funnelling 68 
Furina diadema 150 
Fuscous Honeyeater 147 
Gairdner Dyke Swarm 18 
Galah 137, 144, 146 
galena 30, 31 
Gallinago hardwickii 146 
Gallinula tenebrosa 146 
Gallinula ventralis 146 
Gallirallus phillipensis 146 
Gambierina longus 87 
games 170 
Gammon Ranges 47,74,81,140 
Gammon Ranges National Park 

12,174,177 
garnet 31, 32 
Gaskiers Formation 33 
Gastrocopta margaretae 122 
GawlerCraton 16,17,18,19,46,47 
Gawler Range Volcanics 18 
Gehyra '2n=44' 150 
Gehyra variegata 150,151 
Gekkonidae 149, 150 
Gemascolex lateralis 124 
Gemascolex mirabilis 124 
Gemascolex newmanii 124 
Gemascolex stirlingi 124 
Geogarypus taylori 122 
Geopelia cuneata 146 
Geopelia striata 180, 146 
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Geophaps plumifera 146 
George Creek 76 
Gerygone olivacea 135, 147 
Ghost Bat 13, 128, 130 
Gibberbird 141,147 
Gilbert's Whistler 138-141, 144, 147 
Gilja 95 
Gill Bluff 162 
Gill, S.T. 3, 91 
glacigenic sediments 16 
Gladstone 3, 9 
Glaessner, Martin 33 
Glaessnerina grandis 35 
Glareolidae 146 
Glossopsitta concinna 147 
Glossopsitta porphyrocephala 147 
Glossostigma 101 
Glossy Ibis 146 
Glycaspis 113 
Glyptophysa gibbosa 124 
Glyptorhagada 123 
Gnaphosidae 120 
Goat 13,62,100,107,128,131, 
175,179 goethite 31 gold 30,32 
Golden Bandicoot 128, 129 
Golden Bronze Cuckoo 144 
Golden Whistler 135,147 
Goniaea 115 
Goodenia albiflora 100 
Gould's Mouse 128 
Gould's Wattled Bat 128, 130 
Goyder's Line 7,9, 10 
Goyder, G.w. 6 
Graceful Leek-orchid 101 
Graceful Wattle 101 
Grady-Kipp rhombs 34 
Grallina cyanoleuca 147 
Grantiella picta 147 
grass tree 92, 99 
Grassy Rush 92 
Great Cormorant 146 
Great Crested Grebe 146 
Great Drought 2,7,10 
Great Egret 146 
Great Knot 146 
Great Wheat Drive 7 
Greater Bilby 128 
Greater Sticknest Rat 128, 129 
Greenwood W.B. 11 
Grey Butcherbird 138, 144, 148 
Grey calcareous loam 84 
Grey Currawong 138,144,148 
Grey Falcon 136, 146 
Grey Fantail 135,144,147 
Grey Goshawk 148 
Grey Mallee 95 
Grey Plover 146 
Grey self-mulching cracking clay 

79, 81-85 
Grey Shrike-thrush 134, 138, 144, 

147 
Grey Teal 146 
Grey Wagtail 148 
Grey-fronted Honeyeater 138, 139, 

143, 147 
Grindstone Range Sandstone 26 
Ground Cuckoo-shrike 147 
Gruidae 146 
Grus rubicunda 146 
Grymeus 119 

guinea flowers 99 
Gull-billed Tern 111, 146 
gully winds 70 
gullying 61 
Gum-barked Coolabah 92, 95 
Gunniopsis kochii 101 
Gymnorhina tibicen 147 
gypsum 32 
Gyrosigma 109 
Hadronyche flindersi 119 
Hadrotarsus 119 
haematite 31 
Haematopodidae 146 
Haematopus fuliginosus 146 
Haematopus longirostris 146 
Hake 89, 
Halcyonidae 147 
Haliaeetus leucogaster 146 
Haliastur sphenurus 146, 180 
Halictidae 114 
Halosarcia 110, 179 
Halowina Creek 82 
Hamirostra melanosternon 146 
Hard pedal red duplex soil 76, 78-

85 
Hardhead 146 
Hare 128 
Hargreaves, E.H. 13 
Harlequin Mistletoe 95 
Hawk Moths 117 
Hawker 6, 9, 10, 31, 46, 50, 52, 62, 

63, 68, 175 
Hawker Group 24 
Hawker Lagoon 163 
Hawker Swamp 1 
Hawker, George 3 
Hayward Bluff 175 
Hayward, F. 162 
headdresses 171 
hedyphane 31 
Helicarionidae 122 
Helichrysum ambiguum 95 
Helicorbis australiensis 124 
Helicotylenchus 126 
Helicoverpa 117 
Hemianax papuensis 116, 106 
Hemicloea 120 
Hemicordulia tau 106 
Hemicriconemoides insignis 125 
Hemicycliophora arenaria 125 
Hemicycliophora tesselata 126 
Hemicycliophora truncata 125 
Hemiergis decresiensis 150 
Hemiergis millewae 150, 153 
Hemiergis peroni 152 
Hemigomphus gouldii 106 
hemimorphite 31 
Henderson, James 3 
Hesperiidae 117 
Heterocladosoma galaxias 122 
Heterocypris 111 
Heteronotia binoei 150,151 
Hexartha fennica 111 
HeysenRange 79, 95, 96, 97, 174, 

175 
Heysen, Hans 46 
Hibbertia 89 
Hibbertia exutiacies 99 
Hibbertia str 
cta 99 

Hibiscus 89 hides 166 
Hieraaetus morphnoides 146 
Hill Everlasting 95 
Hillpara Creek 82 
Himantopus himantopus 146 
Hirundapus caudacutus 147 
Hirundinidae 148 
Hirundo ariel 148 
Hirundo neoxena 148 
Hirundo nigricans 148 
Hoary-headed Grebe 146 
Hogan Dolomite 19 
Holconia flindersi 120,121 
Holconia nigrigularis 120 
Holowilena Ironstones 21 
homoclinal ridges 47 
Honey Bee 13, 116 
Hooded Robin 134, 147 
Hookina Basin 10 
Hookina Creek 56, 62, 79 
hop-bush 101 
Horehound 100 
hornblende 31 
Horrocks, J.A. 3 
horseshoe lake myth 3 
Horsfield's Bronze-Cuckoo 134, 147 
Horshoe Range 47 
House Mouse 127 
House Sparrow 148 
Hughes, J.B. 3, 7 
Human impact 61, 107 
Humanity Seat Formation 21 
hunting boomerangs 168 
Hutchinson Group 17 
Hydromys chrysogaster 128, 129 
hydroptilids 105 
hydrozincite 31 
Hylacola cauta 147 
Hylacola pyrrhopygia 147 
Hylidae 156 
Hypolimnas bolina nerina 118 
Hyporheos 102,103 
Idiommata scintillans 119 
ilmenite 30 
impact 23 
initiation rituals 173 
Inland Broad-nosed Bat 128, 130 
Inland Dotterel 146 
Inland Forest Bat 128, 130 
Inland Plover 141 
Inland Thornbill 135, 138, 142, 147 
Innamincka 163 
Intermediate Egret 146 
Iridomyrmex purpureus 115 
Ischnura 116 
Isidorella 105 
Isolepis inundata 92 
Isometroides vescus 121 
Isoodon auratus 128, 129 
Isopedella cerussata 120 
Isopedella leai 119 
Isopoda 122 
Isoptera 116 
Italowie Gorge 58 
Ixobrychus minutus 146 
Jacky Winter 138, 139, 144, 147 
Jamestown 9, 76, 135 
jasper 32 
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Jawaraworga 165 
Jointed Bottle-washers 95 
Jointed Twig-rush 92 
Julida 122 
Juncus caespiticius 92 
Kalotermes 116 
Kangaroo Grass 96 
Kangaroo Wattle 96, 99 
Kanmantoo Trough 17 
Kanyaka Creek 56 
Kanyaka Valley 58 
Kaurna 161 
Kawanaphila triodae 115 
Keidnamutha 161 
knobbed play-sticks 169 
knobbed throwing clubs 168, 169 
Koonamore Station 83 
Kowari 128, 129 
Kultarr 127, 128 
Kuyani 161 
kyanite 32 
Lace Monitor 183 
Lace Wings 116 
Lacustrelix 123 
Lagorchestes leporides 128, 130 
Lake Acraman 22, 33 
Lake Blanche 3, 6, 76 
Lake Callabonna 3,5,76,81,111,133 
Lake Dutton 3 
Lake Eyre 11, 76, 78, 102 
Lake Eyre Basin 163 
Lake Eyre South 2, 133 
Lake Frome 3, 14, 28, 54, 76, 80, 

82, 83, 85, 88, 102, 109, 133 
Lake Frome Group 24, 26 
Lake Torrens 2, 3, 6, 14, 28, 54, 74, 

76, 79, 83, 84, 89, 102, 109, 110, 
111,133 

Lalage sueurii 147 
Lampropholis guichenoti 150, 183 
Lander, J. 12 
Large liguled groundsel 101 
Laridae 146 
Larus novaehollandiae 111, 146 
Larus pacificus 146 
Latham's snipe 146 
Latrodectes hasseltii 119 
Laughing Kookaburra 135,143,147 
Laura 9 
Laut's Province 6 76 
Lavetera plebeia 168 
Laxta granicollis 114 
Leafless Ballart 95 
Leggadina forresti 128, 130, 179 
Leigh Creek 7, 10, 11, 13, 16, 26, 

27, 28, 30, 63, 68, 78,1 03, 108, 
175 

Leipoa ocellata 146 
Lepidosperma 117 
Lepidosperma laterale 92 
Leporillus apicalis 128, 130 
Leporillus conditor 3, 128, 130 
Leptodactylidae 150, 157 
Lepus capensis 128, 131 
Lerista bougainvillii 150 
Lerista dorsalis 150 
Lerista edwardsae 150 
Lerista muelleri 150 
Lerista punctatovittata 150 
Lerista xanthura 150 

Lesser Long-eared Bat 128, 130 
Lesser Sticknest Rat 128 
Letter-winged Kite 146 
Lialis burtonis 150, 152 
Lichenostomus chrysops 147 
Lichenostomus cratitius 147 
Lichenostomus fuscus 147 
Lichenostomus leucotis 147 
Lichenostomus ornatus 147 
Lichenostomus penicillatus 147 
Lichenostomus plumulus 147 
 Lichenostomus virescens 147 
Limestone Copperburr 95 
Limestone Fuschia 95 
Limnodynastes dumeril 150 
Limnodynastes tasmaniensis 150 
Limnodynastinae 150 
Litoria ewingii 150, 156 
Litoria rubella 150, 156, 157 
Little Bittern 146 
Little Black Cormorant 146 
Little Broad-nosed Bat 128, 130 
Little Button-quail 146 
Little Corella 137,146 
Little Crow 135, 148 
Little Eagle 146 
Little Egret 146 
Little F riarbird 147 
Little Grassbird 144, 148 
Little Pied Cormorant 146 
Little Raven 138, 144, 148 
Little Wattlebird 135, 144 
Little Woodswallow 143,147,180 
Lizards 149 
Lobe-leaved Hopbush 95 
Lomandra dura 92, 96, 117 
Lomandra effusa 100 
Long-haired Rat 130 
Long-leaved Box 99 
Long-spined Poverty-bush 97 
Lophoictinia isura 146 
Low Bluebush 97 
Loxosceles rufescens 120 
Lucilia cuprina 118 
Lychas marmoreus 121 
Lychas variatus 121 
Lycidas 120 
Lycosa arenaris 120 
Lycosa leuckartii 119 
Lycosa palubunda 120 
Lycosa senilis 120 
Lycosa stirlingae 
Lyndhurst 30, 78, 103 
Lyndhurst Formation 21 
Lyndhurst Siding 11 
Lysiana exocarpi 95 
MacDonnell Creek 76 
Macroderma gigas 13, 128, 130 
Macropus fuliginosus 128, 129 
Macropus robustus 128, 129, 179 
Macropus rufus 128, 129, 179, 183 
Macrotis lagotis 128, 129 
 magnesite 13, 31 
magnetite 31 
Magpie Goose 146 
Magpie-lark 147 
Mainwater Pound 47,177,180 
Maireana astrotricha 96, 141 
Maireana melanocarpa 101 
Maireana pyrimidata 96, 141 

Maireana rohrlachii 101 
Maireana sedifolia 95, 99, 141, 142, 

143 
Maireana sp. 95 
Maireana trichoptera 95 
Major Mitchell's Cockatoo 144,147 
malachite 30 
Malacorhynchus membranaceus 
146 

male circumcision 162 
male subincision 162 
Mallard 146 
Mallee 138 
Mallee Riceflower 95 
Malleefowl 146 
Maluridae 147 
Malurus cyaneus 135 
Malurus lamberti 147 
Malurus leucopterus 147 
Malurus splendens 147 
Malvastrum americanum 100 
Mambray Creek 103.137,181,183 
Mannahill 76 
Manners Well 164 
Manorina flavigula 136,147,183 
Manorina melanocephala 147 
 Mantispidae 117 
Marchant Hill 76, 82 
Mardala 161 
Marinoan 18,22,23 
Marree 9, 11, 19, 28, 78 
Marrubium vulgare 100 
Marsdenia australia 90 
Marsdenia rostrata 90 
Marsh Sandpiper 146 
marsh mellow plant 168 
mascagnite 31 
Masked Lapwing 146 
Masked Owl 136,147 
Masked Woodswallow 134,147 
Maurice Hill 82 
Mawson, Sir Douglas 14, 30, 32 
Maydenoptila rupina 117 
mayflies 104, 105 
McGregor Volcanics 17 
McKinlay, John 4 
Medicago minima 100 
Medusinites asteroides 41, 43 
Megalurus gramineus 148 
Megapodiidae 146 
Melaleuca 87, 89 
Melaleuca glomerata 96, 109, 138 
Melaleuca lanceolata 95 Melaleuca 
uncinata 177, 183 Melanodryas 
cucullata 147 

Meliphagidae 147 
Melithreptus brevirostris 147 
Melithreptus gularis 147 
Melithreptus lunatus 147 
Melophorus 115 
Melopsittacus undulatus 145 
Melrose 4, 7, 135, 182 
Menetia greyii 150 
Menzels Wattle 100, 101 
Meranoplus 115 
Merimna atrata 170 
Merna Mora HS 47,62 
MernMerna Dome 56, 57 
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Mernmerna Formation 26 
Meropidae 147 
Merops ornatus 147 
Metaballus brevipennis 115 
Metacyclops 111 
metazoan radiation 33 
metazoans 33 
Miagrammopes 119 
Microeca fascinans 147 
Micromelon 123 
Micronecta 106 
Microscolex dubius 124 
Microscolex phosphoreus 124 
 midge larvae 105 
Milvus migrans 146, 180, 183 
Minchin, H.P. 12 
minimum temperatures 
mining 10, 164 
miogeosyncline 16 
Mirafra javanica 148 
missionaries 164 
Missulena 119 
Mistletoebird 134, 148 
Mogurnda mogurnda 179 
Moina baylyi 111 
Mollusca 122 
monazite 30 
mononchids 125 
Moolooloo 13 
Moolooloo Member 23 
Moolooloo Siltstone 23 
Mooloowatana 135, 136 
Moonabie Formation 17 
Moonah 95 
Moorillah Siltstone 23 
Moralana Creek 60,79,80 
Morelia spilota 150,154 
Morethia adelaidensis 150 
Morethia boulengeri 150 
Morethia obscura 150 
Mormopteris planiceps 128, 130 
Moro Creek 47 
Morulaimus simplex 126 
Morus serra tor 146 
Motacilla sp. (?cinerea) 148 
Motacillidae 148 
Motasingha dirphia trimaculata 117 
Motpena Station 74 
Mount ArdenCreek 46, 52 
Mount Remarkable National Park 

12, 100, 175, 181, 183 
Mt Abrupt 175 
Mt Arden 1,2,47,80 
Mt Arcona 2 
Mt Babbage 27,32,51, 
Mt Babbage Inlier 17, 76, 83 
Mt Benjamin 46 
Mt Brown 1,6,46,47,74,89, 139 
Mt Brown Conservation Park 12, 

184 
Mt Burns 80 
Mt Carnarvon Greywacke Member 

22 
Mt Cavern 181 
Mt Curtis Tillite 22 
Mt Deception 2, 79 
Mt Eyre 2, 80, 89 
Mt Falkland 7 
Mt Fitton 11,164 
Mt Flint 171 
Mt Gee 31 

Mt Hack 76,79,81 
Mt Hayward 175 
Mt Hopeful 6 
Mt Hopeless 3, 30, 89 
Mt Livingston 76 
Mt Lyndhurst 162, 164 
Mt McDonald 31 
Mt McKinlay 3, 76, 81, 180 
Mt McTaggart 180 
Mt Norwest 79 
Mt Ogilvie 30, 32 
Mt Painter 30, 31, 50, 81 
Mt Painter inlier 17, 18, 19, 21, 27, 

76, 81 
Mt Pitt 31,32 
Mt Platagenet 76, 80, 81, 82 
Mt Playfair 7 
Mt Ragless 139 
Mt Remarkable 2, 7, 52, 63, 74, 76, 

80, 89, 91, 92, 113, 135, 139, 
142, 162 

Mt Rupert 175 
Mt Serle 2 ,6, 7, 78, 79, 81, 89, 

140,164, 167,180 
Mt Serle Station 12 
Mulga 95,97 
Mulga Parrot 138, 139, 140, 143, 

144, 147 
Mulgara 128, 129 
Mundy Creek 78 
Mus musculus 128, 131 
Muscicapidae 148 
muscovite 31 
Musk Duck 146 
Musk Lorikeet 135, 147 
Mutooroo 76, 82 
Myall 168 
Mygalomorphae 119 
Myiagra cyanoleuca 147 
Myiagra in quieta 135,147,183 
Myobatrachinae 150 
Myola Volcanics 17 
Myoporum acuminatum 99 
Myoporum platycarpum 95, 96 
Myoporum, 85 
Myriapoda 121 
Myrmecia 115 
Myrmeliontidae 117 
Myrtle Springs 78, 136, 167 
Mytilocypris splendida 111 
Nachara Hill 82 
Nackara 76,85 
Nackara Arc 27 
Nankabunyana Creek 79 
Nankeen Night Heron 146 
Napperby Gorge 139 
Narana Formation 34 
Narrow-leaved Hop-bush 92 
Narrow-nosed Planigale 127, 128, 

179, 183 
Narrunga 161 
Nasutitermes 116 
Native Apricot 95 
Navicula 109 
Necterosoma 109, 111 
Nelshaby 135, 140, 175, 184 
nematodes 125, 105 
Neobatrachus centralis 112, 150, 

158 
Neobatrachus pictus 150, 158 
Neochmia temporalis 135 
Neonerites 43 

Neonerites uniserialis 39 
Neophema chrysogaster 147 
Neophema chrysostoma 147 
Neophema elegans 138, 147,180 
Neophema petrophila 147 
Neophema splendida 147 
Neosephotus bourkii 147 
Neosittidae 147 
Neosparassus 120 
Nepabunna 52, 59, 159, 

164,165,180 
Nepabunna Rockhole 165 
Nephila edulis 119 
Nephrurus levis 150 
Nephrurus milii 150, 151, 152 
nets 166 
Neutral crusty red duplex soil 81-85 
Neutral friable red duplex soils 82, 

83, 85 
New Holland Honeyeater 

135,144,147 
Ngadjuri 173 
Ngamini 165 
Ngapakaldi fauna 29 
Ngarndamurka 162 
Ngarrindjeri 161 
Nickols Nob 30 
Niggly Gap Beds 19 
Night Parrot 141, 143, 147 
Ningaui 179 
Ninox connivens 147 
Ninox novaeseelandiae 147 
Nitraria billardierei 96 
Nitschzia sigmoida 109 
nocturnal land breeze 
Noisy Miner 135, 142, 147 
northern catchment soils 76 
Northiella haematogaster 147 
Northwest Fault 27,47, 79 
Nostoc 104, 105 
Notechis ater 150, 155 
Notomys amplus 128 
Notomys cervinus 128 
Notomys fuscus 128, 130 
Notomys longicaudatus 128 
Nototherium 61 
Nousia inconspicua 104 
Nuccaleena 7 
Nuccaleena Formation 23 
Nukunu 183 
Numenius madagascariensis 146 
Nycticorax caledonicus 146 
Nyctophilus geoffroyi 128, 130 
Nymphicus hollandicus 147 
ochre 163, 175 
Ocyphaps lophotes 146 
Odonata 116 
Oedura marmorata 150 
Officer Basin 23, 34 
Ogyris amaryllis meriodionalis 117 
Olary 30, 32, 76, 136, 141, 163 
Olary Range 76 
Olary Region 16 
Olary Spur 80, 82, 83, 84, 85 
Olary Upland 46 
Old Wirrealpa 24 
Olearia decurrrens 92, 99, 100 
Olearia pannosa ssp. cardiophylla 

101 
Olearia pannosa ssp. pannosa 101 
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Oligochaeta 105, 124 
Olive Whistler 141 
Olpiidae 122 
Onion Creek Diapir, Utah 28 
Onion Weed 100 
Onychogalea lunata 128, 130 
Oodnadatta 9,163 
Opaminda Formation 21 
Opiliones 122 
Orange Chat 141 
Orange-bellied Parrot 138, 147 
Oraparinna 10,11,12,31,32,174,176 
Oraparinna Diapir 175 
Oratunga 7 
Oratunga Creek 102 
Oratunga Diapir 26 
Oratunga Station 4 
Oreoica gutturalis 147 
Orgyris genoveva splendida 118 
 Oriental Plover 146 
orographic influence 72 
Orroroo 31,52, 163 
Orthetrium 116 
Orthetrum ?caledonicum 106 
Oryctolagus cuniculus 128,131 
Osprey 146 
ostracods 105 
Otididae 146 
Overland Telegraph Line 9 
Owieandana 164 
Oxyopes amoenus 120 
Oxyopidae 120 
Oxyura australis 
Pachycephala inornata 147 
Pachycephala olivacea 141 
Pachycephala pectoralis 147 
Pachycephala rufiventris 147 
Pachycephalidae 147 
Pacific Black Duck 146, 80 
Pacific Gull 146 
Painted Button-quail 135, 183 
Painted Finch 143, 148 
Painted Honeyeater 147 
Painted Snipe 146 
Painter, J.M. 6 
Pale Leek-orchid 101 
Pale Turpentine Bush 99 
Pallid Cuckoo 135,147 
Pandappa Conservation Park 139, 

144, 175 
Pandion haliaetus 146 
Pandurra Formation 18 
Pankarla 161 
Papilio demoleus sthenelus 117, 

118 
Parachilna 26, 163 
Parachilna Creek 60, 79, 103, 107 
Parachilna Formation 24 
Parachilna Gorge 14, 107, 136 
parahopeite 31 
Paralana Fault 46,81, 177 
Paralana Hot Springs 12 
Paralana Quartzite 18, 46 
Paralongidorus 126 
Parara Formation 78 
Parartemia minuta 111 
Pardalotidae 147 
Pardalotus p. punctatus 135, 147 
Pardalotus p. xanthopygius 135, 

147 
Pardalotus rubricatus 147 

Pardalotus striatus 147 
Partacoona 135, 143 
Partacoona Ridge 56,57, 58 
Paspalidium basiculadum 100 
PasserdomesUcus 148 
Passeridae 148 
Patapinna Formation 26 
Patawarta Hill 46,79,81 
Paterocephalanema imbricatum 
125 

Patsy Springs Syncline 23 
Peaceful Dove 138, 139, 146, 180 
Pearl Blue-bush 95 
Pediana occidentalis 120 pediments 

58, 59 
Pedionomidae 146 
Pedionomus torquatus 146 
Pekina 82, 109 
Pelecanidae 146 
Pelecanus conspicillatus 146 
Pelican Well Formation 28 
Pennatula 31 
Pennatulacea 31 
Pentaneura 111 
Penwortham 3 
Pepegoona Porphyry 17 
Peppermint Box 95, 99 
Perameles bougainville 128, 129 
Peregrine Falcon 111, 136, 146, 

180 
Periclocystis ardeni 122 
Petalostylis labicheoides 92 
Peterborough 11 
Petermorra Creek 76 
Petrogale xanthopus 2, 128, 129, 

179, 183, 184 
Petroica goodenovii 134, 147 
Petroica multicolor 147 
Petroica phoenicea 147 
Petroica rosea 147 
Petroicidae 147 
Pezoporus occidentalis 147 
Phalacrocoracidae 146 
Phallaria 114 
Phalocrocorax carbo 146 
Phalocrocorax melanoleucos 146 
Phalocrocorax sulcirostris 146 
Phalocrocorax varius 146 
Phaps chalcoptera 146 
Phaps elegans 146 
Phaps histrionica 146 
Phascogale calura 128, 129 
Phasianidae 146 
Phebalium 89 
Philemon citreogularis 147 
Pholcus phalangioides 120 
Phonognatha melania 119 
Phoracantha 115 
Phylidonyris albifrons 147 
Phylidonyris melanops 147 
Phylidonyris novaehollandiae 147 
Phylidonyris pyrrhoptera 135 
Phyllodactylus marmoratus 150,151 
Pichi Richi Pass 7, 11, 23 
Pied Butcherbird 147 
Pied Cormorant 146 
Pied Heron 146 
Pied Honeyeater 134 
Pied Oystercatcher 146 
Piedmont 57, 61 
piedmont angle 57 

Pig-footed Bandicoot 128, 129 
Pilularia novaehollandiae 100 
Pimelea microcephala 95, 99, 100 
Pin Sida 95 
Pink Cockatoo 137 
Pink-eared Duck 146 
Pinnacle, The 181 
Pinpa fauna 29 
Pirlatapa 161 
pitchblende 30 
pitfall trap 167 
pitfalls 166 
Pittosporum phylliraeoides 90, 95, 

100 
Pittosporum undulatum 90 
pituri 163 
plague locust 10, 115 
Plain Lantern Flower 97 
Plains Rat 128 
Plains-wanderer 141, 146 
Planigale tenuirostris 127, 128, 179, 

183 
Planolites annularis 39 
Platalea f1avipes 146 
Platalea regia 146 
Platycercus elegans 147 
Platycypris baueri 111 
Platyzosteria 116 
playas 16 
Playford, E.C. 11 
Plecoptera 116 
Plectorhyncha lanceolata 147 
Plegadis falcinellus 146 
Pleuroxia 123 
Plumbago Station 31 
Plumed Whistling-Duck 146 
Pluvialis squatarola 146 
Podargidae 147 
Podargus strigoides 147 
Podiceps cristatus 146 
Podicipedidae 146 
Poecilometis patruelis 114, 115 
Pogona 149 
Pogona vitticeps 149, 150 
Point Lowly 1 
Poliocephalus poliocephalus 146 
Polydesmida 122 
Pomaderris paniculosa 99 
Pomatostomidae 147 
Pomatostomus ruficeps 147 
Pomatostomus superciliosus 147 
Porcupine Grass 92 
Porphyrio porphyrio 146 
Porpita 41 
Port Augusta 7, 10, 11, 14, 46, 63, 

175 
Porzana fluminea 146 
Porzana pusilla 146 
Porzana tabuensis 146 
Possum 179 
possum fur ball 170 
Potential evaporation 74 
Potomogeton ochreatus 100 
Pound Subgroup 24, 33 
Poverty-bush 97 
Prasophyllum pallidum 101 
Prasophyllum validum 101 
Proby Surface 52 
Procladius paludicola 111 
progradation 22 
Prostanthera eurybioides 101 
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Proteacidites confragosus 87 
Proteacidites pachypolus 87 
Protogarypinus dissimilis 122 
Psephotus haematonotus 147 
Psephotus varius 147 
Pseudechis australis 128 
Pseudocheirus peregrinus 128, 129 
Pseudomys australis 128 
Pseudomys bolami 128, 130 
Pseudomys desertor 128 
Pseudomys gouldii 128 
Pseudonaja modesta 150, 155 
Pseudonaja nuchalis 150, 155 
Pseudonaja textilis 150, 155 
Pseudophryne bibronii 150, 179 
pseudoscorpions 121 
Psittacidae 147 
Psophodes cristatus 147 
Psophodes nigrogularis 144 
Psophodes occidentalis 144 
Psoralea 117 
Psoralea parva 101 
Ptilotus obovatus 95, 96, 97, 100 
Pukardu 163 
Pultenea graveolens var. 
glabrescens 99 

Pultenea largiflorens 99 
Punty Bush 95 
Pupillidae 122 
Pupoides adelaidae 122 
Purple Spotted Gidgeon 179 
Purple Swamp hen 146 
Purple-crowned Lorikeet 138, 147 
Purple-gaped Honeyeater 135, 147 
Purple-wood Wattle 101 
Pygopodinae 150 
Pygopus lepidopodus 150,151 
Pygopus nigriceps 150, 152 
pyrites 30 
pyrolusite 31 
Pyrrholaemus brunneus 147 
Quaking Grass 99 
Quandong 3 
quartz crystals 32 
Quena 97 
Quorn 9, 11, 12, 16, 23, 47, 91, 

137, 139, 140, 155, 156, 175 
Quorn Wattle 101 
Rabbit 7, 10, 11, 13, 62, 100, 107, 

128, 131, 175, 180, 183 radiation 
74 

Radium Creek 31 
Radium Creek Metamorphics 17 
Radium Hill 30, 32 
Rainbow Bee-eater 135, 138, 147 
Rainbow Lorikeet 135, 147 
rainfall 71,72, 73, 74 
Rallidae 146 
Ram Paddock Gate 164 
Ramphotyphlops australis 144, 150 
Rasheed, Kevin 12 
Rat 183 
ration depots 164 
Rattus rattus 128,131 
Rattus villosissimus 128, 130 
Rawnsley Bluff 6, 52, 53, 172 
Rawnsley Quartzite 23, 33, 34, 37, 

54, 175 ,177 
Rawnsley, H.W. 4 
Ray Flower 100, 101 

Reaphook Hill 11 
Reaphooks Mine 31 
Rebilus 120 
Recovery Formation 19 
Recurvirostra novaehollandiae 111, 

146 
Recurvirostridae 146 
Red Brome 96, 100 
Red deep self-mulching cracking 

clay 78, 81, 83, 84, 85 
Red Kangaroo 128, 129, 179, 183 
Red Knot 146 
Red loose siliceous sand 80, 81, 

83, 84 
Red Mallee 95,95,97,99 
Red Range 46 
Red self-mulching cracking clay 83 
Red Wattlebird 135,143,147 
Red-backed Kingfisher 135, 138, 

147 
Red-browed Finch 135 
Red-browed Pardalote 143, 147 
Red-capped Plover 146 
Red-capped Robin 134, 139, 142, 

145, 147 
Red-kneed Dotterel 146 
Red-necked Avocet 111, 146 
Red-necked Stint 146 
Red-rumped Parrot 

137,138,143,145,147 
Red-tailed Black Cockatoo 143, 146 
Red-tailed Phascogale 128, 129 
Red-winged Parrot 143. 147 
Reddish dense loam 76, 78-82, 84 
Reddish firm shallow siliceous loam 

76, 78, 80, 81, 84 
Reddish loose siliceous loam 76, 

78, 81 
Reddish non-calcareous loam 79, 

84 
Reddish powdery calcareous loam 

76, 78, 79, 80, 81-85 
Redthroat 139,140,147 
reducing conditions 28 
Reed-bent grass 100 
Regent Honeyeater 147 
religious beliefs 171 
Renilla 35 
Restless Flycatcher 135, 138, 147, 

183 
Reverse Faulting 47 
Rhagodia parabolica 95, 99 
Rhamphotyplops bituberculatus 

150, 154 
Rhipidura fuliginosa 135, 147 
Rhipidura leucophrys 147 
Rhizoctonia 125 
Rhynie Sandstone 19, 184 
Rhytidoponopera 115 
Richard's Pipit 141, 148 
Richman Valley 47 
ridge and valley topography 46 
Riekoperla naso 103, 116 
 River Red Gum 92 ,96, 97, 99, 

102, 175, 180 
Rock Parrot 138,147 
rock pediments 60 
Rock Wattle 99 
Rocky River 1, 4, 89 
Rose Robin 147 

Rostratula benghalensis 146 
Rostratulidae 146 
Rosy Dock 13, 100 
Rotifera 125 
Royal Spoonbill 146 
ruby 31 
Ruby Saltbush 95 
Ruddy Turnstone 146 
Rufous Fieldwren 141, 147 
Rufous Songlark 134, 148 
Rufous Treecreeper 144 
Rufous Whistler 134, 138, 139, 147 
Rumex vesicarius 100 
Sacred Kingfisher 138, 147 
salinas 16 
saltbush 101 
Salticidae 120 
Salvation Jane 10, 13, 92, 96, 100 
Santalum spicatum 3, 87, 89 
sapphire 31 
Sarcophilus harrissi 13 
Satin Flycatcher 147 
Scaevola aemula 100 
scapolite 31 
Scarlet Bottlebrush 99 
Scarlet Robin 
135,142,143,144,145,147 
Scarlet-chested Parrot 147 
scarp foot weathering 58 
Scarp foot zone 57 
Sceliphron lateum 116 
Scented Mat-rush 100 
scheelite 31 
Schismus barbatus 100 
schivartzite 31 
scholzite 31 
Scincidae 152 
Sclerolaena divaricata 97 
Sclerolaena longicuspis 95, 97 
Sclerolaena obliquicuspis 95, 97 
Sclerolaena patenticuspis 95, 97 
Sclerolaena spp. 96 
Scolopendra laeta 122 
Scolopendra morsitans 122 
Scolopendrida 122 
Scorpions 120 
Scotorepens balstoni 128, 130 
Scotorepens greyii 128, 130 
Scott Creek 2 
Scutellonema 126 
sea breeze 68 
sea pens 34 
Selenocosmia stirlingi 119 
Selenopidae 120 
Selenops 120 
Selenothamnus squamatus 110 
Selwyn, A.R.C. 13, 14 
Senecio megaglossus 101 
Senna artemisioides 92, 95 
Senna nemophila var. coriacea 95 
Senna nemophila var. nemophila 95 
Senna spp. 95, 117 
Sericornis frontalis 147 
Servaea vestita 120, 121 
Setobaudinia 123 
Shanahan Conglomerate 18 
Sharp-tailed Sandpiper 146 
sheep-stealing 162 
Sheet erosion 61 
shields 162, 163, 168, 169 
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Shining Bronze-Cuckoo 135, 147 
Short-tailed Hopping Mouse 128 
SHRIMP 33, 34 
Shrubby Twinleaf 97 
Shy Heathwren 138, 139, 147 
Siccus River 82 
Sida 89 
Sida calyxhymeni 95, 96 
Sida corrugata var. corrugata 95, 97 
Sida fibulifera 95, 97 
Sida trichopoda 97 
siderite 31 
Sidymella trapezia 119 
silcrete 60 
Siller, C.w. 12 
Silver Cassia 92 
Silver Gull 111,146 
Silver Mulla Mulla 95 
Silver-leaved Daisy 101 
Silvereye 135, 148 
Simoselaps australis 150, 156 
Simoselaps bertholdi 150 
Simpson Desert 144, 163 
Singing Bushlark 148 
Singing Honeyeater 134, 141, 147 
Sinnett, F. 4 
Sinumelon 123 
Siphonaptera 118 
Sisymbrium erysimioides 100 
Skeleroo Creek 56, 58 
Skillogalee Dolomite 21 
 Skillogalee Formation 21 
skin rug 171 
Skylark 148 
Slaty Sheoak 99 
Slender-billed Thornbill 141, 143, 

147 
Small Cooba 95, 99, 100 
Small Psoralea 101 
small spear 169 
Smicrornis brevirostris 180 
Sminthopsis crassicaudata 127, 

128, 179 
Sminthopsis macroura 128 
Sminthopsis murina 127, 128 

Smooth Mustard 100 
social practice 173 
Soft Twig-rush 99 
soil 76 
soil erosion 54,61 
Solanum 89 
Solanum ellipticum 95, 96 
Solanum esuriale 97 
soldierfly larvae 105 
Somethus grossi 122 
Sonchus olaraceous 100 
song 167 
Sooty Oytercatcher 146 
South Australian Blue Gum 99 
Southern Boobook 138, 147 
Southern Emu-wren 135, 144 
Southern Freetail Bat 128, 130 
Southern Inland Mouse 128, 130 
Southern Scrub-robin 143,147 
Southern Scrubwren 138 
Southern Whiteface 134, 141, 144, 

147 
Sparganiaceaepollenites 
barungensis 87 

spear 163, 166, 168 

spear grass 95 
Spear Thistle 99 
Spear-fruit Copperburr 95 
spearthrower 166, 169 
Spencer Gulf 1, 2, 12,47, 63, 70 
sphaerocobaltite 31 
sphene 31 
Spiders 119 
Spiked Malvastrum 100 
Spinifex Pigeon 143 
Spinther 42 
Spiny Flat Sedge 92 Spiny-cheeked 

Honeyeater 134, 143, 147 
Spirobolida 122 
Spifogyra 104, 105, 109 
Spirostreptida 122 
Splendid Fairy-wren 145, 147 
Spoon-leaved Spyridium 101 
Spotless Crake 146 
Spotted Harrier 146 
Spotted Night jar 135. 147 
Spotted Pardalote 135, 143 
Spotted Turtle-Dove 146 
Sprigg, Reg 11, 33 
Spriggina floundersi 37, 37, 42, 43, 

44, 45 
Springfield 28 
Spyridium parvifolium 99 
Spyridium spathulatum 101 S 
quamata 150 
Square-tailed Kite 136, 146 
St Mary Peak 63, 76, 79, 173, 175 
Stagonoplera guttata 148 
Stagonopleura bella 135 
Staphilinoidea 116 
staurolite 32 
Stercorarius parasiticus 146 
Sterna bergii 146 
Sterna caspia 146 
Sterna nereis 146 
Sterna nilotica 111, 146 
Sternopriscus clavus 111 
stibnite 31 
Sticknest Rat 3, 7 
Stictonetta naevosa 146 
Stiff Mat-rush 92 
stilbite 31 
StiWa isabella 146 
Stipa 117 
Stipa breviglumis 100, 101 
Stipa nitida 96 
Stipa scabra 95, 97, 100 
Stipiturus malachurus 135 
Stony Range 79 
Storena formosa 120 
Strangways Act 9 
Straw-necked Ibis 146 
stream pattern 54 
Stream regime 54 
Strepera versicolor 148 
Streptopelia chinensis 146 
Striated Grasswren 138, 139, 140, 

143, 147 
Striated Pardalote 134, 138, 147 
Striated Thornbill 135, 141 
Strigidae 147 
Stripe-faced Dunnart 128 
Striped Honeyeater 141, 147 
Strophurus ciliaris 150 
Strophurus elderi 150 

Strophurus intermedius 150 
Strophurus williamsi 150 
Struthidea cinerea 148 
Stuart Shelf 17, 21, 22, 46 
Stuart, J. McDouall 4 
Stubble Quail 146 
Sturnidae 148 
Sturnus vulgaris 148 
Sturtian 18, 21, 22, 23 
submarine canyons 23 
Succinea 122 
Succineidae 122 
Suevite 34 
Sugar Gum 99 
Sulidae 146 
Sulphur-crested Cockatoo 134, 135, 

137, 144, 147, 
sulvanite 31 
Superb Fairy-wren 135, 144, 145 
Supunna 120 
Suta nigriceps 150 
Suta spectabilis 150, 156 
Suta suta 150, 156 
Swainsona minutiflora 100, 101 
Swainsona tephrotricha 101 
Swamp Club-rush 92 
Swamp Harrier 146 
sword-shaped club 169 
Sylviidae 148 
symplesite 31 
Synsphyronus absitus 122 
Synsphyronus attiguus 122 
Synsphyronus mimulus 122 
Synsphyronus niger 122 
Synsphyronus paradoxus 122 
Tachybaptus novaehollandiae 146 
Tachyglossus aculeatus 127, 128 
Tadarida australis 128, 130 
Tadorna tadornoides 146 
Taeniopygia guttata 148 
talc 11,13 
Tall Sedge 99 
Tall Sida 95 
Tall Spike-rush 92 
Tanytarsus barbitarsus 111 
Tanytarsus sp. 111 
Tapley Hill Formation 22, 26 
tapping sticks 171, 172 
tarbuttite 31 
Tarcowie Siltstone 22 
Tasmanian devil 13 
Tasmanian wolf 13 
Tasmanocoenis tillyardi 104, 106 
Tate, Professor 14 
Tawny Frogmouth 135,147 
Tawny-crowned Honeyeater 135 
Telford Diapir 27 ,28 
Telowie Gorge 142 
Telowie Gorge Conservation Park 

12, 183 
temperatures 63 
Tenebrionoidea 116 
Tennant, John 4 
tenorite 30 
Termination Hill 76, 78, 79 
Terowie 9 
Terpandrus splendidus 115 
Tetragnatha 120 
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Tetragnathidae 119 
tetrahedrite 31 
Tetraponera 115 
Tharpyna simpsoni 120 
Themeda triandra 96 
Theriidae 119 
Thick-billed Grasswren 141, 147 
Thompsons Gap 50 
Thorn Wattle 96 
Three Sisters Range 80 
Threskiornis molucca 146 
Threskiornis spinicollis 146 
Threskiornithidae 146 
throwing boomerangs 168 
Thylacinus cynocephalus 13 
Tiliqua adelaidensis 150, 153 
Tiliqua occipitalis 150, 153 
Tiliqua rugosa 150, 152, 153 
Tiliqua scincoides 150, 153 
 time-beating pads 171 
Tindelpina Creek 76 
Tindelpina Shale Member 22 
tobernite 30, 32 
Todiramphus pyrrhopygia 147 
Todiramphus sanctus 147 
Top Mount Sandstone Beds 21 
torbernite 30 
Torrens Hinge Zone 21 
Torrens Lineament 46 
 Torrens-Spencer block 47,56 
Torrensian 18 
tourmaline 31 
Tourmaline Hill 31 
toy domestic implements 170 
 transverse streams 56 
Trapezites I. luteus 117 
traps 166 
Tree Martin 148 
tremolite 31 
Trezona Formation 22, 23 
Trezona Range 175 
Tribrachidium heraldicum 39 
Trichoglossus haematodus 135,147 
Trichoptera 117 
Trichosurus vulpecula 128, 129, 183 
Trigonocypris subglobosa 111 
Tringa glareola 146 
Tringa nebula ria 146 
Tringa stagnatilis 146 
Trinity Well Sandstone 28 
Triodia 97 
Triodia irritans 92, 95, 96, 99, 177, 181, 

183 
Triodia scariosa 100 
Triops aultraliensis 3 
Triops australiensis australiensis 110, 

111, 112 
Triorites magnificus 87 
Turdus merula 148 
Turnicidae 146 
Turnix varia 146, 183 
Turnix velox 146 
 turquoise 31 
Twiggy Bush-pea 99 
Tylenorhynchus tobari 126 
Tylodorus fisheri 125 
Tympanocryptis intima 150 
Tympanocryptus 149 
Tympanocryptus lineata 150 

Tympanocryptus tetraporophora 150, 
183 

Typhlopidae 150, 154 
Tyto alba 127,147,180 
Tyto novaehollandiae 147 
Tytonidae 147 
ullmanite 32 
Uloborus 119 
Ulrich 14 
Umberatana 11, 12, 164 
Umberatana Group 16, 21, 22, 33, 76, 

78, 79, 80, 81 
Umbrella Wattle 95 
unconformity 22 
Undalya Quartzite 21 
Unyamootha 161 
Uraba lugens 114 
Uracnathus 115 
uraninite 30 
uranium 30 
Uratama Formation 24 
Uro Bluff 12 
Urodachus elongatus 120, 122 
Urodacus armatus 120 
Urodacus hoplurus 120 
Urodacus manicatus 120 
Urodacus yashenkoi 120 
vanadinite 31 
Vanellus miles 146 
Vanellus tricolor 146 
Varanger Glaciation 33 
Varanidae 150, 154 
Varanus gouldii 150, 154 
Varanus varius 150, 154, 183 
Vardnappa 164 
Variable Sword-sedge 92 
Varied Sittella 147 
Variegated Fairy-wren 135, 142, 147 
Velvet Potato Bush 95 
Vermicella annulata 150, 156 
Veronica parnkalliana 100 
Verrucatospirites 87 
vesigneite 31 
Vespadelus baverstocki 128, 130 
Vespadelus finlaysonii 128, 130 
Village Well Formation 28 
volborthite 31 
van Mueller 89 
Vulpes vulpes 128, 130 
Wade, Mary 33 
Wadikali 161 
Wailpi 161 
Wallaby nets 167 
Walloway Basin 83 
Walloway Diapir 28 
Walypi 161 
Warburton, P.E. 6, 89 
Warcowie 4 
Ward's Weed 96, 100 
Warrens Gorge 47,135 
Warrioota Creek 79 
Water Rat 128, 130 
waterbags 171 
watersheds 76 
Waukaringa Creek 82 
wavellite 31 
Wearing Dolomite Member 23 
Wedge-tailed Eagle 
10,13,131,146,180 

Weebill 138,147,180 
Weetootla Dolomite Member 22 
Welcome Swallow 148 
Wertaloona 163, 164 
Westall, William 1, 46 
Western Barred Bandicoot 128, 129 
western catchment soils 79 
Western Desert 166 
Western Fieldwren 142 
Western Grey Kangaroo 128, 129 
Western Pigmy Possum 129 
Western Quail 128, 129 
Western Spinebill 144 
Western Whip Bird 144 
wheat 7, 10 
Whiskered Tern 146 
Whistling Kite 180 
White Cypress-pine 92, 95, 97, 99 
White Goodenia 100 
White Mallee 95 
White Rabbits 101 
White Tea-tree 96 
White-backed Swallow 148 
White-bellied Cuckoo-shrike 147 
White-bellied Sea-Eagle 146 
White-breasted Woodswallow 147 
White-browed Babbler 134, 139, 143,1 

47 
White-browed Scrub-wren 147 
White-browed Treecreeper 140, 144, 

147 
White-browed Woodswallow 134,147 
White-eared Honeyeater 138, 144, 147 
White-faced Heron 146, 180 
White-fronted Chat 141, 147 
White-fronted Honeyeater 147 
White-naped Honeyeater 135,144,147 
White-necked Heron 146 
White-plumed Honeyeater 138, 147, 

180 
White-striped Freetail Bat 128, 130 
White-throated Gerygone 135, 147 
White-throated Needle-tail 147 
White-throated Treecreeper 135 
White-winged Chough 134, 135, 144, 

148 
White-winged Fairy-wren 141, 143, 147 
White-winged Triller 134, 141, 147 
Whitish loose siliceous sand 84 
Wild Orange 89 
Wilkatana North Creek 47 
Wilkawillina Gorge 24, 174, 175 
Willawalpa Formation 21, 78 
willemite 31 
Willie Wagtail 134, 147 
Willochra Basin 10, 46, 83 
Willochra Creek 52, 56, 60, 79, 103, 

181 
Willochra Plain 1, 4, 6, 16, 27, 28, 
51,52,53,56,141 
Willochra Surface 52 
Willouran 18, 138 
Willouran Hill 76 
Willouran Ranges 19, 21, 76, 78, 83 
Willow Springs 52 
Willow Springs Surface 52, 54 
Wilmington 11, 22, 136 
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Wilpena 10, 12, 47, 76, 95,113, 156 
Wilpena Creek 107 
Wilpena Group 16, 22, 23, 27, 76, 80, 

81, 82 
Wilpena Pound 4, 6, 7, 10, 12, 14, 33, 

42, 47, 54, 92, 95, 96, 97, 99, 172, 
174, 175, 176, 177, 

Wilpoorina Breccia Member 28 
Wilson 10 
Wilyerpa Formation 21 
wind roses 68, 69, 70, 71 
Windy Creek 79 
Wipie 161 
Wirangu 161 
Wirrabarra 3, 9, 135, 139, 142, 156 
Wirrealpa Diapir 26 
Wirrealpa Limestone 24, 26 
Wirrealpa Station 31, 137, 164 
Wirreanda Dolomite Beds 19 
Witchelina 31 
Witchelina Quartzite 21 
Wockerawirra Dolomite Member 22 
Wolly Burr-medic 100 
Wonoka 4, 9, 80 
Wonoka Formation 23 
Wood Sandpiper 146 
Woodard Surface 51, 52 
wooden scoops 171 
wooden spindle 170 
Woodnamoka Phyllite 21 
woodworking adze 168 

wool 11 
Woolly Cloak-fern 95 
Wooltana 164 
Wooltana Basalts 31 
Wooltana Volcanics 19 
Wortupa Quartzite 21 
Worumba Anticline 19, 21, 26, 80 
Wundowie Limestone Member 22 
Wurmbea latifolia ssp. latifolia 101 
Wyrilda 101 
Wywyana Formation 18 
Xanthium spinosum 10 
Xanthomyza phrygia 147 
Xanthorrhoea quadrangulate 92, 95, 99, 

171, 175, 183 
Xerothamnella parvifolia 101 
Xiphinema monohysterum 126 
Yadnamutana SubGroup 21 
Yalpara Conservation Park 175, 184 
Yandama Creek 161 
Yandruwantha 165 
Yankaninna 136 
Yankaninna 164 
Yankaninna Siltstone Member 22 
Yappala Range 1 
Yappala run 4 
Yardliyawarra 161 
Yarrah Vale 55, 56 
Yatala Harbour 1 
Yednalue Anticline 21 
Yednalue Quartzite 19 

Yellow Thornbill 139, 147 
Yellow-billed Spoonbill 146 
Yellow-faced Honeyeater 179, 183, 184 
Yellow-footed Rock Wallaby 128, 129, 

131 
Yellow-plumed Honeyeater 134, 135, 

143, 147 
Yellow-rumped Pardalote 135, 138, 142, 

147 
Yellow-rumped Thornbill 138, 144, 147 
Yellow-tailed Black-Cockatoo 135, 144 
Yellow-throated Miner 134-139, 142, 

147, 183 
Yongala 9, 63, 68 
Yourambulla Range 1 
Yudnamutana Company 11, 12 
Yudnumatana Mine 11 
Yudnumatana Station 30, 31 
Yudnapunda Creek 81 
Yunta 23, 63, 68, 138, 163 
Zebra Finch 148 
Zircon 19 
Zoothera lunulata 148 
Zosteropidae 148 
Zosterops lateralis 148 
Zyglochloa paradoxa 179 
Zygophyllum 110 
Zygophyllum aurantiacum 97 
Zygophyllum eremaeum 95 
Zygophyllum hybridum 101 

 

 
 


