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INTRODUCTION 
 

Ages are spent in collecting materials, ages more in separating and combining them. Even when a system has 
been formed there is still something to add, to alter or to reject. Every generation enjoys the use of a vast hoard 
bequeathed to it by antiquity, and transmits that hoard, augmented by fresh acquisitions, to the future ages. In 
these pursuits, therefore, the first speculators be under great disadvantages, and when they fail, be entitled to 
praise. 

Lord Macauley, Essay on Milton 

 
For 150 years the State of South Australia has 

been a marvellous natural laboratory for anyone 
interested in rocks, animals, plants or people in 
any aspect of the natural landscape, in natural 
history. The landscape provided much of interest 
even for the early navigators who only saw the 
coastal fringe of the area. It provided stimulation 
for the first lonely explorers and settlers of the 
Colony, and increasing fascination for the 
amateur and professional scientists who later 
came to explore anew this strange empty land. 
Fortunately the landscape continues to attract, to 
the benefit of those who can think of nothing 
better than to 'go bush', to see nature in the 
round and as she is, and to the everlasting loss 
of those who prefer to believe that nature is best 
examined by remote control in the supposed 
comfort of the laboratory or office, and only in its 
component molecules never as a whole. Our 
predecessors did not view natural science in that 
way, preferring to understand the various parts in 
the setting of the whole. 

This attempt to review and analyse the 
progress achieved in the various natural sciences 
has been an exacting but interesting exercise. 
Exacting because it is difficult properly to 
evaluate the work of scientists working in 
conditions we can only begin to understand; 
exacting because while some explanations are 
obvious even to the elementary student now, 
their original formulations required imagination 
and daring. Exacting because then, as now, 
there were rivalries and personality clashes that 
influenced scientific judgement and that have to 
be resolved in retrospect. But it is precisely 
because science is achieved by people that the 
task of unravelling the progress of ideas has 
proved so interesting. Ideas and explanations 
begin in the mind and are propagated and 
(temporarily) established by the persuasiveness 
of tongues and pens. 

Three editorial points need to be made. First, 
from 1863 until 1911 the Northern Territory was 
administered by South Australia and there were 
many other connections between the two political 
regions for many years afterwards (e.g. in 
educational matters). In addition many natural 
regions, such as the Simpson Desert recognise no 
boundary at latitude 26°S. For these reasons, as 
well as being curious and not constrained by 
political boundaries, the early scientists, Madigan 
for instance, and the various early scientific 
expeditions, extended their studies in whatever 
direction seemed appropriate, and likely to be 
interesting and important. Second, the chapters 
are uneven in the time spans they cover. Some 
disciplines embrace the whole of the period under 
discussion and indeed take account of the period 
of coastal exploration before the founding of South 
Australia. In those early years of settlement the 
term natural history embraced many disciplines 
that are now specialist entities, and the date of 
their finding their own feet varies from subject to 
subject. Thus the accounts vary in their coverage 
in time. 

Third, the treatment accorded earlier and later 
work differs more. Though we can read about the 
physical conditions in which the early pioneers and 
scientists worked (no refrigeration, no radio, few 
telephones, few roads and tracks, no reliable 
maps-they were making them!-no air photographs) 
one has to make a conscious effort to imagine the 
background against which they worked. It is to 
their credit that so many of them rose above these 
physical difficulties and not only made sound 
observations, but also indulged their curiosity 
about the strange things they saw. There is, of 
course, much to be said for a relatively leisurely 
progress across the landscape, for wandering 
where one's fancy and interests take one, rather 
than being effectively pre-empted by 



 

 
viii 

the location of a road or track. Even so, one must 
admire the fortitude and dedication of the 
scientists of yesteryear. Nevertheless, time 
provides a perspective, and the value of their 
work can usually be assessed with some 
accuracy. The same factor, acting in reverse, 
makes difficult the evaluation of more recent 
work, for as the old saying has it, Truth is the 
daughter of time-it is only after trial and error that 
ideas are sifted, flawed concepts eliminated and 
those that have some claim to validity survive. 
For these reasons in most chapters judgements 
are expressed about earlier work but more recent 

efforts are simply recorded. 
If is fair to say that those who have undertaken 

the task of tracing the development of their 
discipline over the past 150 years have been 
pleasantly surprised at how fascinating it has been. 
To trace the development of something sounds 
onerous, but the personalities involved, their feuds 
and fights, their dedication in the face· of immense 
problems, has rendered it obsessively interesting. 
Nonetheless we thank all the contributors for their 
dedication, and for their patience and 
understanding. 
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1: Understanding Landscape 
 

by C. R. TWIDALE 
 

"Seeking to know is often learning to doubt" 
(Antoinette Deshoulieres) 

 
 

 

Man has from earliest times, and of necessity, 
shown a keen awareness of the character of 
terrains in which he has lived, fought, travelled 
and perhaps died. Certainly the Australian 
aborigines, for instance, had a keen eye for 
country, and a profound knowledge of their 
environments. They felt a need to explain what 
they saw and knew so intimately. Their 
"explanations" were simplistic and didactic, and 
would be considered irrational and unsatisfactory 
in terms of Western logic and science, but the 
fact remains that they endeavoured to account 
for scenery. Some features became embodied in 
myth and legend, and they attempted for 
example to explain not only Ayers Rock itself 
(according to the Pitjandjara it simply rose out of 
a sandhill) but most of the major and minor 
features sculptured in the surface of the great 
monolith (see e.g. Mountford 1965). They were 
aware of the fiery origins of the various volcanic 
hills of the Mount Gambier area and possibly 
included observations of recent eruptive activity 
in their folk lore (see e.g. Smith 1880; Sheard 
1983). 

The first Europeans to visit and settle in what 
was to become the State of South Australia also 
possessed in abundant measure that intangible 
but all-important "eye for country". Indeed the of 
what was to become the capital of the new 
colony was determined largely on topographic 
grounds. Light required a site conveniently 
situated with regard to the colonies to the east, 
and on or close to a sheltered harbour, on 
potable water, yet, as it transpired, far enough 
away from the pestilential swamps that then 
bordered the coastal areas west of the eventual 
location. 

It is important to bear in mind that the early 
settlers were not trained scientists and that their 
first concern was survival. Moreover, all the early 

settlers and explorers were brought up in 
environments rather different from those they 
encountered in most parts of their new home. Also, 
in 1836 the geological sciences of which 
geomorphology is part, were not greatly advanced. 
Both Hutton's seminal "Theory of the Earth" 
(Hutton 1795, see also Playfair 1802) and Lyell's 
"Principles of Geology" (Lyell 1830) included 
concepts and data vital to the understanding of 
scenery and together they gave the geological 
sciences a healthy impetus. Even so the study of 
the earth and of the earth’s surface was in its 
infancy, and sophisticated interpretations of 
landscapes were inherently unlikely. 

The primary concern of the first navigators, 
explorers and settlers-and the settlers were 
frequently also the explorers-was to ascertain the 
outlines of the coast and to delineate the major 
terrain features of the interior regions. They were 
the map makers. They accomplished this task in 
strange and often harsh environments. Even so, 
some of them possessed enough innate curiosity 
to attempt to explain what was to them new and 
strange scenery. Speculations about possible 
origins were initially relatively rare and for every 
Eyre and Sturt there were many whose minds and 
characters could not, understandably, rise above 
survival. It was not until much later, with the 
scientific exploration of the landscape that 
explanation came to the fore. Scientists from 
various disciplines contributed to the advances, but 
not until well into the present century was formal 
geomorphological work undertaken. 

Various stages can be discerned in the 
development of geomorphological science in South 
Australia. They overlap and are not clearly 
separated in a temporal sense, but a sequential 
development can nevertheless be detected in the 
efforts made to provide an explanatory account of 
the land surface. 
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NAVIGATORS 
Apart from the aboriginal immigrants, the earliest 
visitors to the Australian continent were from 
South East Asia, with Indonesian and Chinese 
people known to have reached the north coast; 
and it may have been from the knowledge thus 
acquired that rumours reached such European 
cartographers as Ortelius (1587) of the land 
mass they called Beach and Locach, to the south 
and southeast of the Malay Peninsula and the 
Spice Islands. But it was the Dutch and possibly 
the Portuguese (Mcintyre 1976; Fitzgerald 1984) 
who produced the first known maps of the 
Australian coast. The Dutch pushed eastwards 
across the Bight and reached and named the 
Nuyt Archipelago in 1627, the first known 
European venture into South Australian waters. 
The French also penetrated into the Bight in 
1792, but added little to our knowledge of the 
region. The mapping of the South Australian 
coast is essentially due to Grant, Baudin and 
Flinders who in 1800-1802 delineated the broad 
outlines of the southern limits of the State. 
In 1800 Lt James Grant sailed westward along 
what is now the Victorian coast in the brig Lady 
Nelson and pushed beyond what is now the 
State border. He sighted and named Capes 
Banks and Northumberland and also "Gambier 
Mount" and "Schank's Mount", but he then turned 
back to the east and did not return to South 
Australian waters (Cooper 1953). The mapping of 
the coast was resumed in late 1801 when in the 
space of a few 

weeks, extending into 1802, the Frenchman 
Nicolas Baudin, who had been sent out as leader 
of one of Napoleon's enlightened scientific 
expeditions, also sailed westwards from Victorian 
waters plotting and naming various features and 
also making sundry observations concerning the 
immediate hinterland in many places (see Cornell 
1974). Most of the names he gave to coastal 
features have been forgotten, but some like capes 
Borda and Carnot and Murat Bay, have survived 
as a timely and fascinating reminder of what might 
have been had Flinders not superseded Baudin on 
this then unknown strand (Cooper 1953). For 
Flinders traversed the entire South Australian 
coast from the west in December 1801 and the first 
four months of 1802, gave his own names to the 
coastal features he surveyed and though he and 
Baudin met-in appropriately named Encounter Bay 
on 9 April, 1802-amicably saluted each other and 
exchanged experiences, Flinders plotted his own 
names on his charts and maps. And despite the 
unfortunate delay in his return to his homeland and 
the subsequent publication of his charts and 
journals caused by his enforced sojourn in 
Mauritius, it is Flinders's names that have by and 
large survived; names that honour his patrons and 
superiors (e.g. Coffin Bay), his friends and 
shipmates (e.g. Thistle Island), names that recall 
places in his native Lincolnshire (e.g. Spilsby 
Island), and events that occurred on his voyage of 
exploration and survey (e.g. Cape Catastrophe). 
Like Baudin, Flinders made notes concerning the 
character of the coast 

 

 
 

 
 

 
Fig. 1. Westall's sketches of various parts of the coastal zone of South Australia as viewed from the 

Investigator in early 1802: a, the view of the southern Flinders Ranges from near the head of Spencer 
Gulf, with Mt Brown, the Devil's Peak (centre) and Mt Arden (now Dutchman s Stern) prominent; b, 
part of Kangaroo Island; c, Cape Jervis. (From Cooper. 1953). 
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and he included some names, such as "Streaky 
Bay", that are descriptive, or "Kangaroo Island" 
that commemorate the, to them, strange 
creatures sighted there, or like "Mt Lofty" that 
indicate the eminence of a feature. But most of 
Flinders's place names have little to do with 
landscape. 

Flinders's artist, William Westall (for whom 
Point Westall, southwest of Streaky Bay, is 
named) is deserving of mention in a 
geomorphological context for he produced some 
superb landscape sketches of parts of the coast 
and their immediate hinterlands. One of the 
views he depicted is from near the head of 
Spencer Gulf (Fig. 1) and shows the rugged 
southern ranges that came to be named after his 
mentor, and also mounts Arden and Brown. The 
latter took its name from Robert Brown the 
distinguished botanist who was also a member of 
Flinders's party, and who was one of an 
exploratory group that climbed the hill and noted 
that the country to the east of the range of 
mountains seen from the coast is quite flatthe 
first reference to what is now known as the 
Willochra Plain (Cooper 1953). 

Such brief excursions aside, Flinders was 
concerned to survey the coast, and this he 
achieved. Indeed his map and charts were the 
best available for many years. But the nature of 
the interior remained quite unknown for another 
quarter century or more until Sturt boated down 
the Murray to reach its mouth, and the first 
settlers and explorers pushed along the coast 
and then inland from 1836 onwards. 

 
EXPLORERS AND SETTLERS 

Many of the early settlers perforce doubled as 
explorers. Thus in 1839 and 1840 the first 
settlers of southern Eyre Peninsula, men like 
Robert Tod, after whom the river near Port 
Lincoln is named, and later Dutton and Hawson, 
explored and assessed the new country in their 
quest for better lands. Again, in the Flinders 
Ranges in the eighteen fifties and 'sixties 
pastoralists like Horrocks and McKinley explored 
their runs and the country beyond in search of 
good land. There were nevertheless several men 
who came to be essentially, if briefly, 
professional explorers in the sense that they 
were commissioned either by governments or by 
private individuals or groups of interested parties 
specifically to examine what were then unknown 
regions. Thus Stephen Hack was employed by 
the State Government as was Darke, but some of 
John McDouall Stuart's explorations were backed 
by the wealthy pastoralists Chambers and Finke. 

Such men were selected because they were 
known to be good bushmen (though in some 
instances the confidence seems to have been 
misplaced) and because they had the enthusiasm 
to carry through what were invariably arduous 
tasks. They were not, even by the standards of the 
day, trained scientists, though they were in some 
instances astute observers, with enquiring minds 
and the physical endurance to reach and survive in 
harsh environments: despite the example of 
Mawson it is frequently forgotten that the ability to 
reach, and work in, difficult places is an important 
attribute in field scientists. One only has to read of 
Sturt's privations in the desert of northeastern 
Australia or of Eyre's fight for survival on his 
westward crossing of the Nullarbor to appreciate 
what toughness of body and mind these explorers 
brought to their task. 

Darke (Twidale 1974) and Hack (1857) were 
early, if relatively insignificant South Australian 
explorers of a semi-professional type, but the two 
dominant and superb examples of the genre who 
worked primarily in this State are Charles Sturt and 
Edward John Eyre. 

Charles Sturt was, like Eyre, of English stock, 
though he was born in India. He first came to 
public notice with his boat journey down the 
Murrumbidgee and Murray rivers in 182B and 
1829. On this river journey he noted amongst 
many other features the richly fossiliferous Tertiary 
limestone (calcarenite) cliffs exposed in the gorge 
the river has excavated in its lower reaches 
(Twidale et al. 1978), and perceptively remarked 
on the orderly pattern of cliffs and gentler (slip-off) 
slopes. The cliffs always occur opposite a gentler 
graded slope, and always associated with the 
outside of a river curve (Tate 1884; Twidale 
1968a). 

As the river meanders impinge first on one bank 
and then the other, the slope forms also occur in 
orderly arrangement (Sturt 1849). The explanation 
of this situation is that the valley side slopes are 
undercut where the river impinges on them but on 
the inside curve, weathering and wash are active 
and cause the cliffs to be degraded (Twidale 
1964a, 1968a). 

Sturt later made his epic journey into the interior 
but before that Eyre accomplished spectacular 
journeys that helped fill in some of the details on 
the map of the inland South Australia, and in fact 
partly determined the direction of Sturt's later 
explorations. 

Eyre was born in Yorkshire and educated at 
schools in that county and at Louth, Lincolnshire, 
so that thanks to Flinders's Lincolnshire affiliations 
he must have felt to some extent at home when 
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he explored the coastal regions of Eyre 
Peninsula. After emigrating and droving cattle 
from New South Wales to South Australia he 
settled in Adelaide, though he was also one of 
the first to buy land in the newly founded 
township of Port Lincoln. In 1839 and 1840 he 
accomplished a series of journeys that are 
important not only for the country they revealed 
but also for their impact on future thought 
concerning the settlement of Eyre Peninsula. 
Eyre also achieved several geomorphological 
observations of interest. 

Briefly, Eyre and his party travelled north from 
Adelaide through what is now called the Mid 
North and proceeded along the Lake Torrens 
plains parallel with the Flinders Ranges though 
with frequent excursions into the uplands. He 
climbed Mt Searle, in the northern Flinders 
Ranges and thence observed salt lakes to the 
north, east and west, deducing, mistakenly, that 
the uplands were bordered on three sides by 
these lakes: the famous horseshoe of lakes that, 
reinforced by Babbage's and Goyder's 
observations of sheets of water in the region (in 
reality temporary flood-outs from the uplands), 
induced Freeling in 1857 to take a boat north in 
order to negotiate this imagined obstacle. But 
Eyre retreated and after regrouping at Depot 
Creek, just north of Port Augusta, crossed to 
Eyre Peninsula to a base camp on a natural soak 
at the foot of Baxter Hills, just to the north of the 
present Iron Knob. His party twice traversed the 
broad northern base of the Peninsula and also 
travelled along both east and west coasts. 

Eyre's background was English and though he 
had already experienced the dry interior of New 
South Wales he inevitably compared whatever 
he saw with the lush pastures of his native land. 
Consequently he made frequent and disparaging 
references to harsh, inhospitable, arid lands, and 
to deserts, when describing the sandy scrub he 
traversed on Eyre Peninsula. By so doing he may 
well have inadvertently discouraged the 
consideration and settlement of these potentially 
fertile and productive lands for more than half a 
century (Twidale & Smith 1971). 

But he also made many geological and 
geomorphological observations indicative of a 
keen eye and an astute mind. He contrasted the 
structure of the Tent Hills, near Port Augusta, 
capped by quartzite, with the tablelands 
protected by "ironstone" (reddish in colour but 
actually more siliceous than ferruginous, and in 
reality the siliceous duricrust now known as 
silcrete) northwest of the Willouran Ranges. He 
noted and recorded the iron-rich formations of 
northeastern Eyre Peninsula and described the 
porphyritic hills of the southern Gawler Ranges. 

He noted the numerous deep rock basins 
developed in granitic outcrops on Eyre Peninsula-
as at Refuge (Secret) Rocks, west of Whyalla-and 
indeed eagerly sought them out as sources of 
potable water, though it is a measure of his lack of 
scientific awareness that he makes no mention of 
similar features that had been earlier described 
from southwestern England (e.g. by MacCulioch 
1814). Eyre noted the remains of large trees in the 
Mid North and dead river gums along 
watercourses in the northern Flinders, and 
speculated on the possibility of their reflecting 
climatic change. Similarly in his account of 
northwestern Eyre Peninsula he suggested that 
scrub was dying out and being replaced by pasture 
(Eyre 1845). And in his journal of 24 September, 
1839 (Eyre 1845, p. 203) he recorded how in the 
eastern Gawler Ranges he found himself 
surrounded by hills (Fig. 2) that he described as 
"resembling so many islands in the level waste 
around them": the first known reference to island 
mounts or what later became known in the 
scientific literature as the German equivalent 
Inselberge or inselbergs. 

Having explored and assessed large areas of 
interior South Australia and Eyre Peninsula, Eyre 
then embarked on his epic but tragic journey 
across the Nullarbor Plain, and having narrowly 
survived that he opted for a quieter life, or so he 
thought, and was appointed to various 
administrative positions in government. He 
became Protector of Aborigines at Moorundie, on 
the Murray (where he met and came to know Sturt) 
and later left for governmental positions in New 
Zealand and the Antilles, where his professional 
life was marred by bitter controversy, with the 
result that his later years were far from happy 
(Dutton 1967). He lived, still the subject of 
controversy, in retirement in his native England 
until 1902. 

Having established a reputation as an explorer 
with his famous river journey Sturt was selected to 
investigate the inland north of Broken Hill which he 
accomplished in the years 1844-46. He and his 
party suffered scorching heat, bitter winter cold, 
and long periods when water was desperately 
short. His description of the effect of the searing 
heat on the leads of pencils and on finger nails are 
well known and still chill the senses: what impact 
his accounts of country and experiences must 
have had in Europe and America! 

The Sturt expedition also encountered 
landscapes that were beyond the experience and 
comprehension not only of its leader but also of the 
scientific world of the time. Sturt (1849, p. 239) 
reported plateaux capped by an "indurated or 
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compact quartz" of dirty white colour: another 
early reference to silcrete. He astutely 
recognised that this same material, broken down 
and with the fragments characterised by 
conchoidal fractures and sharp edges but 
seemingly "little changed in time" constituted the 
carpet of stones that he referred to as 
"macadamized" or stony plains, and which 
became known to the layman as the gibber and 
to professional scientists as desert armour, reg, 
hamada or serir. What became known as Sturt's 
Stony Desert, he described as a "gloomy 
stoneclad plain of dark purple hue", and 
seemingly perfectly level (Fig. 3). Sturt frankly 
confessed himself "ignorant of the existence of a 
similar geographical feature in any other part of 
the world" and "at a loss to divine its nature" 
(Sturt 1849, p. 373). 

But the desert was not all stoney, for Stur! 
found, even in these arid wastes, river channels 
with waterholes, and of course sand dunes - 
immense linear ridges of sand, the orientation of 
which, Sturt noted, varies regionally. He could 
not bring himself to believe that the dunes were 
of aeolian origin, but rather melodramatically-to 
Twentieth Century ears or eyes, at any rate 
declared: "No! Wind may indeed have assisted in 
shaping their outlines" but he could not accept 
that it could have played a primary role in their 
formation, concluding both at the time and in 
more detached retrospect that what he had 
observed was an exposed sea floor and that the 
dunes were large wave·formed ripples. This, of 

course, is manifestly not so, if only because the 
dunes are demonstrably of geologically recent age, 
while the ocean has not occupied the region under 
discussion for the last 80-100 million years 
(Wopfner & Twidale 1967; Twidale 1981a). 

But whether Sturt was right or wrong is 
unimportant. What is remarkable is that he, like 
Eyre, had a sense of curiosity and a questing mind 
that allowed him to recognise the problems posed 
by hitherto unexplained features. He also rose 
above the physical hardships with which he had to 
contend, in order to speculate on the possible 
origins of what were to him quite extraordinary 
landscapes. 

Several others of these early explorers are 
deserving of mention. P. E. Warburton was born in 
Cheshire in 1813 and after experiences in India, 
which apparently inured him to extreme heat, so 
that he revelled in the summers of the Australian 
interiors, penetrated the Gawler ranges. He 
concluded (Warburton 1858) that the areas he 
observed must recently have been under the sea 
on account of the huge volumes of salt precipitated 
in the numerous dry lakes of the region. He noted 
the limestone (calcrete) of the valley floors, the 
porphyritic character of most of the ranges, and 
also astutely remarked that the granite weathered 
more rapidly than the porphyry (Warburton 1858), 
though there are notable exceptions to this 
generalisation in the Hiltaba region. 

McDouall Stuart, Giles and Gosse all added to 
the knowledge of the interior by providing 
memorable descriptions of the country traversed, 
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and by asking pertinent questions about its 
origins. Stuart (1865) compared the stony plains 
he had to cross to rough, gravelly or shingle 
beaches; was puzzled by the mound springs he 
saw west of Lake Eyre and asked, albeit 
tautologically "From whence do they derive their 
supply of water, to cause them to rise to such a 
height?"; described Chambers Pillar (Fig. 4) and 
noted palm trees in the ranges of central 
Australia; noted various "ironstone ponds" 
(probably infilled sinkholes in laterite) around 
Daly Waters and in the valley of the Adelaide 
River, near the eventual reward for his 
persistence and endurance, described tablelands 
capped by laterite that he called "magnetic 
ironstone". 

Amongst Stuart's party was a biologist, F. G. 
Waterhouse, who in addition to notes on the flora 
and fauna observed along the track provided 
commentaries on various other aspects of the 
landscape including geology and topography 
(Waterhouse 1863). For example, he recorded 
good descriptions of silcrete profiles and realised 
that the undermining and collapse of the siliceous 
capping caused it to disintegrate and that this 
was the source of the thick carpet of siliceous 
fragments from which the gibber that occupies 
huge areas of northern South Australia is built. 
He was fascinated by the many mound springs 

that occur at the southwestern margin of the Great 
Artesian Basin, describing Blanche Cup for 
instance as "a beautiful volcanic cone" 
(Waterhouse 1863, p. 3). He perceptively realised 
that despite the obvious aridity of central Australia 
the plains of the regions had been "much modified 
by the action of water" (Waterhouse, 1863 p. 4). 

Gosse (1874) gave interesting accounts of some 
of the ranges of central Australia, including some 
of those in northwestern South Australia, noting for 
instance the bare granitic dome known as Mitchell 
Knob in the Musgrave Ranges. But he is justly best 
known for his descriptions of Ayers Rock and for 
being, with the Afghan, Kamran, the first alien to 
climb the monolith. 

Giles was the first to sight Ayers Rock though he 
did not visit it, and· indeed because he saw it from 
afar did not appreciate what a spectacular form he 
had discovered; but he bequeathed to us 
memorable descriptions of the Olgas, noted 
mound springs, and like Eyre before him compared 
the isolated hills and ranges of the interior deserts 
to oceanic islands: thus of the hill in the Anthony 
Ranges and others to the west and northwest he 
wrote: "The mount, and all the others connected 
with it, rose simply like islands out of a vast ocean 
of scrub" (Giles 1889, p. 158). 

Thus by about 1890, while it would be too much 
to claim that the main configurations of the 
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landscapes of South Australia were defined, 
much less understood, the coast was well 
delineated, and the salient characteristics of the 
interior were not wholly unknown. Sufficient was 
recorded to whet the intellectual appetites and 
direct the attentions of those scientific explorers, 
mainly professional geologists, who followed. 

 
THE EARLY SCIENTISTS 

The earliest geomorphological work based in 
formal science in South Australia, as in most 
other part of the world, is due to geologists who 
made observations concerning the country they 
examined almost incidentally to the main thrust of 
their work. Several of these early geologists were 
remarkable men, combining physical endurance 
with mental toughness and astute perception. 
One of the earliest such geologists to travel in 
South Australia was A. C. R. Selwyn who, though 

employed to discover signs of metalliferous ores 
in the Mt Lofty and Flinders Ranges is today best 
remembered for his discovery of glaciated 
pavements. that, it transpires, are of Permian age, 
in the Inman Valley and environs (Selwyn 1859, 
1860). A long controversy involving some of the 
best known geologists of the day was sparked by 
this discovery, and particularly by the even better 
known striated pavement at Hallett Cove, just 
south of Adelaide (where there is an extraordinary 
example of multiglaciation on a grand temporal 
scale with an erratic of Sturtian age-Proterozoic, 
and some 740 million years old-resting on the 
Permian pavement which is itself about 250 million 
years old. 

Professor Ralph Tate, who had recently arrived 
from England and who, because of the breadth of 
his teaching duties in the newly founded University 
of Adelaide, claimed that he occupied not a Chair 
but a sofa, asserted that the pavement was 
analogous to the glaciated pavements of Britain 
and Europe and was thus of Pleistocene age (Tate 
1889a). Consistent with this argument, he called 
the fossiliferous clays exposed in brickpits to the 
west of the City of Adelaide the "mammaliferous 
drift". (The term drift was then used in Britain for 
basal till or boulder clay that is of glacial origln but 
derives from the belief in the Noachian flood, in 
terms of which icebergs floated or drifted in and 
then deposited the mixed, exotic blocks.) Howchin 
(1895, 1898a, 1898b, 1899, 1900a, 1908b; David 
& Howchin 1897), however, was able to 
demonstrate that the pavement and related 
f1uvioglacial sediments and erratics predated the 
Pliocene and suggested, by analogy with 
occurrences in the eastern States, that the Hallett 
Cove forms and deposits together with those of the 
Inman Valley are of Permian age. It was not until 
seventy years after the original argument however 
that marine foraminifera of Permian age were 
found in the glacigene strata at Hallett Cove and 
set the question at rest once and for all (Ludbrook 
1956). 

Julian Tenison Woods was born in London in 
1832. With Sister Mary McKillop he founded the 
Sisters of St Joseph of the Sacred Heart in Penola 
in 1866. He travelled and made geological 
observations in many parts of Australia, but is best 
known for his labours in the South East of South 
Australia resulting in many papers and a notable 
book (Woods 1862). Though primarily a 
palaeontologist, he noted the series of coastal 
foredunes that were later to attract international 
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attention. He was an astute observer of detail, 
being aware for example of the leeward drift of 
debris in even shallow lakes. He made major 
geological contributions as well as attending to 
his pastoral duties in the South East, where he 
became known as the Hillside Priest. 

H. Y. L. Brown was Canadian by birth (Nova 
Scotia, 1844) and worked in the Victorian Survey 
and in Western Australia, New Zealand and 
Canada, before coming to South Australia in 
1882, as the first full-time government geologist. 
In Adelaide he was noted for his Bohemian 
habits and dry wit and though mainly concerned 
with mining prospects Brown made many 
incidental comments about matters 
geomorphological, for example concerning the 
conglomeratic limestone found in river beds, and 
about the meteoric (as opposed to volcanic) 
origin of the waters in the volcanic craters of the 
South East (see e.g. Brown 1884). 

But from a geomorphological point of view the 
most remarkable of these early 
geologistexplorers was Robert Lockhardt Jack 
(Fig. 5), the son of the noted geologist, Logan 
Jack. Born in Queensland in 1878, Jack had 
early experience in eastern Asia and Africa 
before returning to work in Western Australia and 
then South Australia, where he was appointed 

Assistant Government Geologist in 1911. Jack 
explored the north of the State to good effect for 
his reports (e.g. Jack 1915, 1931) are replete with 
seminal observations and interpretations. Thus, 
with regard to the siliceous cappings developed on 
Cretaceous rocks in the northern regions-the 
carapace similar to those noted also by Eyre and 
Sturt (see above)-Jack surmised that they may be 
due to the solution of silica by meteoric waters, 
followed by the capillary rise of those waters and 
the precipitation of the silica within a short distance 
of the surface (Jack 1915). He also thought he 
could identify two phases of silicification and-
mistakenly-linked silicification to aridity (Jack 1931-
see Hutton el al. 1978). Furthermore he related 
these caprocks to slope form and behaviour, and 
indeed to the whole question of landscape 
evolution: 

"The crust so formed is very resistant to erosion and 
the cutting down of the streams has resulted in the 
formation of low plateaus, bound by steep scarps a 
few feet in height, above a steep talus slope. Erosion 
proceeds by the undermining of these scarps and the 
falling away of blocks of the crust until isolated table-
top hills ("tent hills") are formed and these, in turn, lose 
their capping and assumE a rounded outline, and 
finally the hills are reducec to the base level of the 
drainage system" (Jack 1915 p. 12). 

Jack noted that the Musgrave and other ranges 
of the northwest stand above peneplaned surfaces 
and that the latter vary in altitude in different 
catchments, that to the north of the uplands being 
some 90 m lower than that to the south (Jack 
1915). He contrasted the rough and rugged 
outlines of the hills developed on the contorted 
granitic rocks of the Musgraves with the smooth 
rounded bosses and domes of the relatively little-
stressed granite of the Everard: and other granite 
inselbergs (Fig. 6). His account of the Everard 
Ranges is superb, both in gross and in fine detail, 
for he noted not only such minor forms as rock 
basins and sheet structure that are developed on 
the granite outcrops but also the ridges and 
cuestas associated with the doleritic and other 
basic intrusives. Jack was also one of the first 
geologists, if not the first, to appreciate the true 
character of some of the plains cut in Precambrian 
crystalline rocks and located marginal to the 
younger sedimentary outcrops of the Great 
Artesian Basin. Thus he recorded that 

"These Pre-Cambrian rocks had been worn down 
to an almost level surface before the deposition 
of the overlying formations, with the exception of 
a few rises which protruded above the level at 
which the younger beds were laid down ." (Jack 
1931, p. 6) 
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Though he mistakenly labelled this 
peneplanation that preceded the middle Jurassic 
deposition as Precambrian, the planation is of 
middle Jurassic date (where he made his 
observations the erosion affected rocks of 
Precambrian age) Jack clearly understood that 
over wide areas the plains cut in ancient rocks 
near the eastern edge of the Westralian Shield 
and the western margin of the sedimentary 
basins of central Australia were once covered by 
middle Mesozoic sediments and have since been 
exhumed as the cover was stripped away. In this 
Jack anticipated such writers as Woodard (1955), 
Twidale (1956, 1969a, 1981a) and Wopfner 
(1964), who have identified such surfaces on the 
western side of the Great Artesian Basin (and 
Twidale 1956, on the eastern side also). Jack 
stands out as one of the most astute and 
profound of the early geomorphologists to work in 
South Australia. A measure of this greatness is 
that several of his themes concerning for 
example silcrete, slope forms and behaviour, 
granite morphology and the nature of planation 
surfaces, have been pursued and continue to be 
developed to this day. 

Another early geologist whose ideas have 
endured was the New Zealander, W. N. Benson 
(1911) who correctly identified the essential, if 

complex, upfaulted nature of the Mt Lofty Ranges. 
And as the major faults that delineate the upland 
essentially run in parallel, the ranges can 
reasonably be described as a horst (see Sprigg 
1945; Twidale 1971, p. 131-also Fig. 7). This 
theme was taken up and elaborated by Charles 
Fenner (Fig. 8). Of German stock-his parents had 
emigrated from the Land of Hesse, in southern 
Germany -Fenner was a man of wide reading and 
outstanding intellect who was born at Dunach, in 
Victoria, in 1884, and who came to South Australia 
from the Victorian education system first to the 
post of Superintendent of 

Fig. 7. R. C. Sprigg's block diagram of the Mt Lofty 
Ranges, showing the essential horst 
structure and the prominent summit surface. 
(From Sprigg, Trans. R. Soc. S. Aust. 1945). 
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Technical Education (1916-1939) and then 
Director of Education (1939-1945). He also 
lectured in Geography in the University of 
Adelaide between 1930 and 1945. Fenner was a 
synthesiser rather than an innovator but his 
contributions are nevertheless considerable for 
he had the ability critically to evaluate the work of 
others and to question the accepted wisdom of 
the day. This is not to say that he was always 
right, but he brought together the earlier work of 
Benson, Jack, Ward and others, and subjected 
ideas and explanations to critical examination. 

Fenner's most influential work, insofar as it was 
widely used in schools and widely quoted (see 
e.g. King 1950) because it was all that was 
readily available about the area, was his "South 
Australia. A geographical Study" (1931), which 
was an expansion of a long paper published a 
year earlier (Fenner 1930). Though he purported 
to cover the entire State, Fenner devoted more 
attention to the Adelaide region and the nearby 
Mt Lofty Ranges than to the rest of the State put 

together. This merely reflected the state of the art, 
for the outlying districts were not known in any 
detail at that time. Also in some disputatious issues 
he changed his mind-or was merely presenting 
various working hypotheses?-during the course of 
the book: his discussions of the origin of the 
drainage patterns of the Mt Lofty Ranges are a 
case in point. 

Regarding the structure and the general 
geomorphology of the Mt Lofty Ranges, Fenner 
confirmed Benson's structural interpretation based 
in faulted terrain, as indeed all later work has (see 
e.g. Sprigg 1945, 1961; Steel 1962). And he 
devoted considerable thought to the course of the 
Torrens and other major rivers draining the 
uplands. He realised for instance that the Torrens 
had in the recent past reached the Gulf St Vincent 
at the Port Reach and pointed to the orientation of 
the river's main alluvial fan west of the City as 
proof of this. He noted the presence of the buried 
river red gums in the river channel in the 
Walkerville-Felixstow area (the wood was later 
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dated by carbon C14
 determination as being 

about 5860 years old-(Twidale 1973a). 
But he gave most attention to the course of the 

Torrens and other rivers within the Mt Lofty 
Ranges, for he considered them to be odd and 
proceeded from that premise. He pointed out that 
traced from its source near Mount Pleasant the 
Torrens flows first through a high plain of low 
relief amplitude before plunging into a gorge 
section; and because this is the reverse of the 
idealised text book sequence in which gorges or 
narrows occurs in the headwater region, and the 
valley becomes increasingly open downstream, 
Fenner concluded that the river course is 
anomalous. 

In his book and paper Fenner entertained both 
superimposition and antecendence in 
explanation of this anomaly but prompted by the 
visiting Professor D. W. Johnson, of Columbia 
University, favoured the former interpretation. 
More significantly, in order to attain the overmass 
that is an essential prerequisite for 
superimposition he suggested that following early 
Tertiary planation the uplands were inundated by 
the Miocene sea in which a limestone was laid 
down; and it was on this sedimentary cover that 
developed the radial drainage pattern Fenner 
discerned for the whole Ranges. 

In fact there is no evidence for such a Miocene 
transgression over the entire ranges. Limestone, 
with its tendency to cryptoreic drainage is a 
strange choice of materials for the hypothetical 
overmass. The summit surface of the Mt Lofty 
Ranges in relation to which any drainage 
development must have taken place is of 
Mesozoic, and probably early Mesozoic age, and 
thus much older than Fenner-or anyone else of 
his day, save Hossfeld (1926, 1935)-ever 
imagined (Daily et al. 1974; Twidale 1976d). 
More important, there is in fact nothing 
anomalous about the drainage, nothing that 
cannot be explained in terms of structural 
adaptation and stream capture in a recurrently 
upfaulted block (Sprigg 1945; Twidale 1972a, 
1976a). 

Nevertheless Fenner brought together much 
material that had previously been scattered 
through the literature; he included much in the 
way of personal communications from his 
colleagues in the then small and closely-knit 
scientific community; above all he subjected it to 
critical evaluation. He was not afraid to speculate 
in a rational way on the origins of forms and 
many of his interpretations, like that concerned 
with the origin of the Marmon Jabuk Range in the 
Murray Plains (it is a tilted fault block or 
monoclinal flexure) have stood the test of time; 
others have fallen by the wayside. But whether 

he was right or demonstrably incorrect is not 
important. 

Fenner's most significant contribution was to 
challenge the perceived authority of the day, and 
to introduce into scientific debate a note of 
disputation; for the best science is controversial. 
Through his numerous writings and especially his 
book Fenner's beneficial influence was widely felt 
for many years. 

The drainage patterns of the Flinders-Mt Lofty 
Ranges and adjacent areas were also examined 
by Howchin (1931, 1933), who, in his well-known 
Dead Rivers scheme, resorted to marked structural 
control and piracy or capture in order to explain the 
broadly trellised patterns characterised by long 
meridional components. Howchin was born in 
Norwich, England, in 1845, and after ordination he 
emigrated to South Australia for reasons of health. 
He held a variety of posts (including the 
secretaryship of the Adelaide Children's Hospital) 
and was also Honorary Professor in the University 
of Adelaide. He was a Methodist lay preacher and 
accomplished much of the extensive field work en 
route to and from his speaking engagements. 
Howchin suggested that the major rivers of the 
upland regions originally ran in parallel with major 
structures-regional faults and strike-and that the 
river debouched into the Spencer and St Vincent 
gulfs before being captured by dip and antidip 
elements to produce the present trellis or 
rectangular patterns with their characteristic 
angular changes of direction-the well-known 
"elbows of capture". In support of his interpretation 
Howchin cited the widespread deposits of sand 
and gravel found in the major strike valleys. 

These are, however, susceptible to alternative 
explanations, and do not necessarily imply the 
former existence of extraordinarily long connected 
strike rivers. There are in detail many difficulties 
but the Dead River concept nevertheless has 
considerable merit, and as several later writers 
(e.g. Sprigg 1945; Twidale 1972a, 1976a) have 
suggested piracy and capture of elongate strike 
elements is an essential element of any 
explanation of the drainage patterns of the upland 
backbone of South Australia. 

C. T. Madigan (Fig. 9) was another major figure 
to emerge in the geomorphological sense in the 
nineteen thirties, and, by reason of his pioneer 
work on the dune fields of central Australia, he 
arguably remains the best known, in an 
international sense, of the geomophologists who 
have worked in South Australia. 

Cecil Madigan was born in the Riverland, at 
Renmark, in 1889. He graduated from the School 
of Engineering in the University of Adelaide and 
was a Rhodes Scholar. After distinguished work 
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in Antarctica under Mawson, and war service in 
France, Madigan took his B.A. in Natural Science 
(Geology) at Oxford; and his M.A. in 1922. From 
1920 to 1922 he worked in the Sudan before 
returning to his alma mater as Lecturer in 
Geology. 

At first his interests and research were central 
to geological science, working for example on the 
Cambrian section exposed in the Fleurieu 
Peninsula south of Adelaide (Madigan 1925, 
1926, 1927), and then becoming involved in 
unravelling the stratigraphy and structure of the 
MacDonnell and adjacent ranges in central 
Australia (Madigan 1932a, 1932b). Though 
principally concerned with their geology, Madigan 
did not fail to observe and contemplate the 
landscapes developed on these folded and 
faulted uplands. He noted, for example, the 
curious behaviour of the Finke as it passes 
through the James and Krichauff ranges: 

"The rivers are of great antiquity, and excellent 
examples of antecedent rivers. They follow the 
old southerly drainage direction, showing their 
paradox of cutting through the great 1000-foot 
ridges at right angles, and ploughing their way 
across the anticlines" (Madigan 1932a, p. 428). 

Again, whether his interpretations can be 
sustained is irrelevant. What is significant is that 
Madigan recognised a problem, one that is 
common to much of the drainage of central 
Australia, and indeed to the river patterns of fold 
mountain belts the world over (see Twidale 
1972a, 1976a); and as is frequently the case, the 
problem is even more complex than was first 
realised, for in that particular sector, as the Finke 
passes through the Krichauff Ranges, south of 
the Hermannsburg, the river has cut and then, for 
reasons that are far from obvious, abandoned, a 
well defined and deep sinuous channel before 
cutting its present winding course (Baker et al. 
1983). 

This geological work in central Australia led, it 
now seems inevitably, to the Simpson (which 
Madigan named after the then President of the 
South Australian Branch of the Royal 
Geographical Society of Australasia) and other 
sand ridge deserts. It is for his work on the 
morphology and possible genesis of these desert 
forms that Madigan was, and remains, best 
known (see Price 1950). The desert completely 
captured his imagination and apart from the war 
years he devoted his physical and intellectual 
energies to the problems it posed, until his 
regrettably early death in 1947. 

Madigan appreciated the value of the aerial 
view (Madigan 1930a, 1930b). He organised a 

wide-ranging and comprehensive research 
expedition into and across the Simpson Desert 
resulting in the publication of several papers, some 
of which attracted world-wide attention (e.g. 
Madigan 1936a, 1946a; Carroll 1944), and two 
books (Madigan 1936b, 1946b). The most 
important aspect of Madigan's geomorphological 
work concerns the origin of the linear sand ridges 
(Fig. 10). He appreciated the relationship between 
the desert as a region of deposition, and a source 
of sand from which dunes are built (Madigan 
1946a). He concluded that the dunes are aligned 
parallel to and are formed by a single strong wind, 
organised in horizontal vortices and originating in 
the S.S.E. This question remains open though later 
work based on an analysis of the available wind 
data (Brookfield 1970) and the structure and 
behaviour in time of the sand ridges (Wopfner & 
Twidale 1967, 1987; Twidale 1972b, 1981a) 
suggests that they are moulded by a bidirectional 
regime. The matter is far from settled however 
(see e.g. Folk 1971, Tseo 1985), and again the 
important point is that Madigan endeavoured not 
only to describe but also to explain the forms, 
beginning a scientific debate in which the last word 
has not yet been uttered or written. 

Madigan was a major figure in the 
geomorphological world. His dune investigations 
and the hypotheses he devised on the basis of his 
wide-ranging observations carried out over a 
sustained period of endeavour had a great impact 
both in Australia and overseas. In retrospect it is 
astounding that he did not receive greater 
recognition from the University and the discipline 
he served with such distinction. 

Others of this essentially interwar group of 
explorer-geologists who deserve mention include 
Hossfeld (1935) who presciently postulated a 
considerable antiquity (Cretaceous) for the summit 
surface of the Mt Lofty Ranges, and also 
meticulously mapped the dune ranges of the South 
East (see below); and Mawson, who with various 
students drew attention to the morphological 
features of the scattered granitic outcrops of the 
Upper South East district (Mawson & Dallwitz 
1944; Mawson & Parkin 1943; Mawson & Segnit 
1945a, 1945b), and thus prepared the way for later 
workers (see e.g. Twidale & Bourne 1975a). 

 
POST WAR PERIOD 

Following World War II major changes occurred 
in many aspects of Australian and South Australian 
life. The scientific world was no exception and 
there were many technical advances, some of 
them stimulated by the 
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Fig. 11. The Tirari Desert, east of Lake Eyre, 

viewed from the south. The sand ridges, 
trending SSE-NNW, have prominent V-
junctions or tuning forks. The dunes 
impinge on the southern shores of the 
salinas and are therefore clearly migrating 
in a northerly direction. Dunes are 
generated in the lee of the mounds or 
lunettes accumulated on the northern 
shores of the salt lakes (R.A.A.F.). 

 
necessities of war. For example the mapping of 
the terrain from air photographs by the 
trimetrogon system had been forced on the 
authorities, under threat of invasion, as a rapid 
means of surveying the vast areas of northern 
and central Australia. Apart from incidentally 
providing some of the most dramatic oblique air 
photographs ever taken of these regions (e.g. 
Fig. 11), the foundations were laid for the 
systematic (vertical) photography and for 
topographic mapping based on that photography. 
One result is that the scientist, and the 
geomorphologist in particular, has available a 
bird's eye view of the terrain, a view that as 
Madigan had earlier appreciated has many 
advantages for the scientific investigator. Also, 
the periodic systematic photography of various 
regions has provided a record of landscape 
development, including detailed records of 
changes in such features as coastal evolution, 
dune advances, and the development of gullies. 
Perhaps more important than either of these is 
the possibility, increasingly realised, of 

topographic mapping 
based in this aerial photography. Though it is fair 
to comment that much remains to be done the 
State has never before been so well mapped both 
in the scope and scale, as a result of the work 
carried out by the State Department of Lands over 
the past 30 years or so. Air photographs and 
accurate topographic maps are invaluable tools for 
the geomorphologist and for other scientists. 

Another important development has been the 
possibility of absolute dating of rocks and events 
by means of radiometric measurements and other 
physical means; the various radioactive decay 
series (Ur-Pb, K-Ar, Rb-Sr and so on) the Carbon 
14 method, and most recently 
thermoluminescence. Magnetic reversals and 
amino acid racemization offer other means of close 
dating. It has been possible to date basalts on 
Kangaroo Island and place a limit on the age of 
lateritisation and the related land surface, both on 
the Island and in adjacent parts of the Gulfs region 
(Daily et al. 1974); some of the dune ranges of the 
South East (Cook et al. 1977; Schwebel 1983), 
and various other coastal and riverine events have 
been dated; it has been possible to put an age on 
various volcanic episodes in the Mt Gambier 
region (Sheard, 1978, 1983) and various distant 
events such as the accumulation of the Gawler 
Range volcanics (Blissett 1986). It is almost 
impossible to overestimate the importance of such 
dating methods in providing a valid, and certain, 
time perspective to the interpretation of landscapes 
in South Australia and elsewhere. 

But important as these technological advances 
are, changes in mental attitudes were just as 
significant. The huge postwar intake of immigrants 
into South Australia included many geologists from 
Europe, for whom the geological story did not end 
with the Precambrian or Cambrian: who as a 
matter of course thought of geological time as 
including the late Palaeozoic, Mesozoic and 
Cainozoic; who appreciated the benefits of 
understanding the interplay of internal and external 
processes; who realised that much knowledge of 
subsurface structure could be gained from a 
knowledge of surface form. Prominent amongst 
these, and as is indicated in the following pages, 
were Campana, Horwitz, Wopfner and Glaessner, 
whose contributions to the knowledge of the 
geomorphology of the State, though considerable, 
are nevertheless not to be measured as much in 
their papers directly bearing on various problems, 
as in the state of mind they induced in their 
colleagues. Sprigg and Webb were also part of the 
revolution-and it was no less-in the intellectual 
climate, for although Australian born and brought 
up in "hard rock" schools, they nevertheless 
developed a keen feel 



 

 
16 

for and appreciation of Cainozoic events and 
their impact on the landscape. Like their 
European colleagues they saw erosion and 
deposition as different sides of the same coin, 
and for them the landscape carried messages of 
Vital importance to the interpretations of 
subsurface structure, past events and conditions, 
and the possibilities of mineral wealth. 

Pedologists, too, began to realise that 
landscape evolution has profound implications for 
soil development, and also that a study of soils 
can greatly assist in geological and 
geomorphological interpretation (see e.g. 
Northcote 1946; Prescott & Pendleton 1952; 
Stephens 1971). 

In view of such developments it became 
obvious and necessary for collaborative 
investigations to develop and many productive 
researches have involved partnerships of 
pedologists and geologists as well as 
geomorphologists. 

Following the Murray Commission Report of 
1958 and the postwar population explosion, new 
universities were established and existing 
institutions expanded and strengthened; and the 
growth included the establishment and extension 
of geomorphological studies in the academic 
context. 

One other important difference between 
geomorphological work over the past quarter 
century or so and that which took place 
previously is that it was carried out specifically as 
such, rather than incidentally to other pursuits. 

The technological developments referred to 
above have given new dimensions and precision 
to this recent work. But for all that, many of the 
more significant overtly geomorphological 
themes pursued in recent years were presaged 
by such pioneers as Jack, Fenner, Madigan and 
Sprigg, and are in fact in the nature of further, 
possibly more refined, researches on problems 
noted many decades previously. 

 
Desert Dunes 

The study of desert dunes provides a good 
example of the way in which earlier work, earlier 
questions, have been pursued. That the sand 
ridges of the Simpson Desert pose a question 
was noted by Sturt but it was of course Madigan 
who subjected the desert and its features to 
scientific scrutiny. In the postwar period (some of 
Madigan's work was published after the War but 
was based on prewar field studies) King (1956, 
1960) identified some ridges near the eastern 
shore of Lake Eyre as of windrift type, i.e. as 

mere veneers of sand on streamlined ridges 
eroded by the wind in weak lake sediments, and 
suggested that the dunes of the entire inland sand 
ridge deserts are of this windrift type. The 
numerous excavations bulldozed through dunes in 
various of the Australian sand ridge fields have, 
however, revealed that they are in fact 
constructional forms that have been built up by the 
wind, for they commonly display a well-developed 
aeolian cross-bedding. Moreover in the Simpson 
and many other deserts the dunes overlie riverine 
and lacustrine beds of Late Pleistocene age, so 
that the sand ridges and the implied aridity are of 
Holocene age (Wopfner & Twidale 1967, 1987; 
Twidale 1972a, 1981a; Kreig 1985; but see also 
Folk 1971; Breed & Breed 1976; Bowler 1976; 
Wasson 1983). As indicated previously, Madigan 
related the dunes of the Simpson to horizontal 
vortices related to a unidirectional wind regime 
from the SSE, but more recent observations 
suggest that they have evolved in association with 
a bidirectional system (Wopfner & Twidale 1967, 
1987; Brookfield 1970) and under the influence of 
alternating strong winds from the SW and the SE; 
but the question remains open. 

But as Madigan pointed out the dune fields 
clearly have their origin in structural and 
topographic lows that are areas of sand deposition 
and especially in areas such as playas and river 
valleys (Wopfner & Twidale 1967). This water 
transported detritus is blown into lee side dunes, 
source-bordering dunes, mounds or lunettes (see 
below) and the sand ridges are generated in the 
zone of intense turbulence located in the lee 
(northern side) of these transverse obstacles 
(Twidale 1972b, 1981a). Whether the sand of 
which dunes are built is of local derivation or 
whether of long distance transport is a point of 
debate. Work on the dunefield of the western 
Gawler Ranges, however, clearly demonstrates 
that long distance transport is possible for the 
dunes there are derived essentially from detritus of 
granitic provenance and originating at lepst 30 
kilometres from the dacitic terrains in which they 
now occur (E. M. Campbell pers. comm. 1986). 

 
Lunettes 

Some of the source bordering dunes or lunettes 
of the Simpson have been subjected to close 
examination by Dulhunty (1983). Such forms in 
southern regions have long been the subject of 
investigation and debate. Crescentic in shape and 
with the lake-side slope steeper than the opposed 
flank, located on the eastern side of playas and 
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lakes in southern Australia, and built of sand, silt, 
gypsum (kopi dunes) and even halite, lunettes 
are the subject of a long standing debate. Hills 
(1940) who studied silty lunettes in northwestern 
Victoria, concluded that the lunettes had formed 
when the lake depressions carried water, and 
when dust in suspension in the air coagulated in 
the moist air over the lakes and was deposited 
on the lee shore. Stephens & Crocker (1946) took 
issue with this "Wet Theory", as it became 
known, largely because it could not account for 
the many lunettes constructed of sand, which 
could not be carried in suspension on the wind. 
Moreover some lunettes display cross-bedding 
indicative of aeolian deposition. They suggested 
that lunettes form when the lake bed is dry and 
when deflation can transport detritus to the 
vegetated lee margin where it was laid down to 
form lunettes. This theory finds strong support in 
the very close mineralogical similarities between 
the detritus of th.e lake beds and the genetically 
associated lunettes (Campbell 1968) but there 
are problems concerning the precise orientation 
of the lunettes vis a vis the dominant strong 
summer (dry season) wind, and also the origin of 
say, sandy, lunettes bordering salt-encrusted 
lake beds. Campbell (1968) and Twidale (1968a) 
suggested that the detritus is transported by 
waves while the lakes carry water and is blown 
from beaches into lunettes. Bowler (1971) 
independently reached similar conclusions as a 
result of his work in western NSW. 11 is 
interesting to note, however, that Tenison Woods 
(1862) had recorded that the wind drifts debris to 
the lee shores of lakes in the South East! 
 

The Coastal Dunes of the South East 
Tenison Woods also noted the complex system 

of abandoned coastal foredunes or barriers-the 
Ranges-of the South East. Fenner too devoted 
some attention to them, but it was left to Hossfeld 
(1950) and Sprigg (1950, 1952b) to place them in 
broader context. Hossfeld mapped the features in 
some detail. He realised that some, at least, like 
the Woakwine dune, are complex features, and 
also appreciated that when the dune ranges were 
in process of formation the various granite 
outcrops of the Upper South East must have 
been archipelagoes in the Pleistocene seas. 
Sprigg suggested that the dunes are the result of 
an interplay between Pleistocene eustatic 
sealevel changes and tectonism, in particular a 
secular uplift of the volcanic area around Mt 
Gambier and a subsidence of the region of the 
lower Murray. He also subscribed to the view that 

originated with Croll (1875) and was laboriously 
quantified by Milankovich (1920, 1930-see also 
Zeuner, 1950) relating the climatic changes implied 
by variations of sealevel to systematic variations in 
the planetary properties of the earth (obliquity of 
the ecliptic, eccentricity of orbit round the sun, 
precession of the equinoxes). Apart from their 
intrinsic value these postwar advances served also 
to draw the attention of the scientific world to the 
complex of dunes preserved in the South East. 

Their unravelling and interpretation has only 
recently begun with a programme of drilling and 
the dating of deposits and forms by such physical 
means as the uranium decay series and magnetic 
reversals. Complexity, not simplicity, is the rule 
rather than the exception, the Woakwine and Robe 
ranges for instance being composite features 
owing their formation to at least two separate 
stands of the sea. The Reedy Creek and West 
Dairy ranges on the other hand appear, where they 
have been closely examined, to be essentially 
simple forms. Investigations so far completed show 
that the dune system is of considerable antiquity, 
the sequence of events having been traced back 
some 400 000 years with some certainty and 
precision, and with reasonable extrapolation 
carrying chronology back about a million years 
(Cook et al. 1977; Schwebel 1978, 1983). 

 
Other Changes in Sealevel 

Evidence suggestive of changes in the relative 
position of land and sea during the later Cainozoic 
was noted in South Australia by some of the 
earliest scientific observers. Tate (1879c) for 
instance noted that the cemented coastal dunes 
extended well below sealevel on the west coast of 
Eyre Peninsula and deduced that they must have 
formed when sealevel stood lower than it now 
does. Later, Clark (1928) reported a raised beach 
(a term conventionally though rather misleadingly 
used to denote any morphological or stratigraphic 
evidence indicative of a former higher sealevel, 
whether a beach or not, and whether physically 
uplifted or not) at Point Turton on southern Yorke 
Peninsula as did Crocker (1946a) from Point 
Brown, on the west coast of Yorke Peninsula. 
Deperet (1918) reported what he claimed to be 
evidence of high Pleistocene interglacial sealevels 
in the central Mediterranean region. Despite strong 
hints to the contrary (for review of evidence see 
Fleming 1969) Deperet argued that the raised 
beaches he had found were undisturbed by earth 
movements. It follows that similar evidence ought 
to be found the world over. 
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Fig. 12. Abandoned stack at Windmill Bay, 
eastern Kangaroo Island: low tide, 
formerly stood level with the basal 
notch, which is now above high tide 
level. 

 
And despite the fact that the central 
Mediterranean lies athwart a plate boundary and 
has been unstable through the later Cainozoic 
(e.g. Castany & Ottman 1957)-and remains so, 
as witness the many earthquakes and volcanic 
outbursts that occur there, people find what they 
want to find, and what have been labelled as 
evidences of high stands of the sea located at 
altitudes close to those of the Deperet scheme 
and hence allegedly dated thereby, have been 
described from southern Australia including the 
Gulfs region of South Australia (Bauer 1959; 
Ward 1965; Ward & Jessup 1965). Like the 
central Mediterranean though in lesser degree, 
this Gulf region is also known to have been and 
to be unstable (see e.g. Steel 1962; Sutton & 
White 1968). 

Apart from the problems posed by tectonic 
disturbance, and variations in the capacity of the 
ocean basins (see e.g. Chappell 1983; Marner 
1983) there is the difficulty of finding a source for 
the vast amounts of water implied by the higher 
stands of the sea. There is also the suggestion 
(see e.g. Russell 1963) that the Antarctic ice 
sheet (the principle reserve of water influencing 
sealevel) may not have been reduced much 
below its present mass during the interglacials so 
that high sea stands may be illusory on that 
account alone. It is fair to say that much of the 
evidence cited by the workers noted is equivocal 
and undated (see e.g. Twidale, Daily & Firman 
1967). Some of the features and deposits cited 
may be of earler Cainozoic age or may not be of 
marine origin. Ward (1975) subsequently refuted 
the inherent likelihood of high Pleistocene sea 
stands, but his earlier work certainly stimulated 
interest in the areas he cited as well as directing 

attention to the basic problem posed by Deperet's 
thesis. Moreover the late Cainozoic stratigraphy 
that Ward established in connection with his 
studies south of Adelaide remains essentially 
intact. 

Another difficulty is that some of the features 
described differ in altitude by only a few metres 
and in some instances less than a metre, with 
each level being attributed to a separate and 
distinct level of the sea; whereas it is now clear 
that the sea acts through a considerable vertical 
range and is capable of giving rise to multiple 
planate forms simultaneously (see e.g. Jutson 
1939; Hills 1949). On the other hand there is 
ample evidence of small amplitude higher 
sealevels, and increasing evidence of low stands 
of the sea. Abandoned beaches, stacks (Fig. 12) 
and other forms are commonly found at levels 8-10 
m above present sealevels, though they are not all 
of the same age (Brock 1964, 1971; Twidale et al. 
1977). 

Rather older coastal forms have been identified 
in the west of the State, from the northern margin 
of the Eucla Basin-Nullarbor Plain region. The high 
dunes known as the Ooldea and Barton ranges 
(the former referred to by Brown 1898, and 
Ludbrook 1961) have been shown to be coastal 
barriers or foredunes related to a period or periods 
when the Eucla Basin was a marine embayment, 
either during the Miocene or possibly the Eocene 
(Benbow 1986). Their precise age or ages have 
not however been established thus far. 

One further aspect of interest concerning these 
features is that the Ooldea Range, in particular, for 
much of its length runs NW-SE possibly following a 
northwesterly extension of the fracture zone to 
which the Corrobinnie Depression is due (Bourne 
et al. 1974). A complex of parabolic dunes and salt 
lakes similar to that of the Corrobinnie Depression 
fronts the Range. 

Tate's suggestion of lower Cainozoic sealevels 
has received strong support as a result of new 
techniques that permit detailed surveys to be made 
of the seafloor, as well as from extended 
geological observations. Thus Sprigg (1952) in the 
South East, and Shepherd (1962) on the west 
coast of Eyre Peninsula confirmed that the old 
coastal dunes built of calcarenite, and called 
aeolianite by Crocker (1946b) who also mapped 
the extent of the old coastal forms, extend well 
below sealevel. Van Deur (1983) has discussed 
the significance of the remnants of linear desert 
dunes that extend below sealevel northeast of 
Cowell on the east coast of Eyre Peninsula. 

During glacial periods the River Murray extended 
across the present continental shelf to pour over 
the edge on to the continental slope 
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where the turbid waters excavated enormous 
submarine canyons up to 1.25 km deep (Sprigg 
1947b; Von Der Borch 1968). During these 
periods of lower sealevel all rivers draining to the 
sea cut below their present floors, so that the 
lower Murray for example ran well below present 
sealevel. Indeed the sediments beneath the 
present valley floor display evidence of cut and 
fill related to fluctuations of sealevel, though 
complicated by the secular subsidence of the 
area referred to previously (Sprigg 1952b; Firman 
1971; Twidale et al. 1978). 
 

Drainage patterns 
Old, now largely abandoned, drainage channels 

of early Cainozoic age, channels that drained to 
the shores of the ocean when it occupied the 
Eucla Basin and which may also reflect higher 
rainfalls in the areas concerned, have been 
identified in the far west of the State by 
Geological Survey Officers (Kreig 1971; Barnes & 
Pitt 1976; Barnes et al. 1977). These drainages 
presumably correlate with those described from 
the West Australian interior by Van de Graaff et 
al. (1977). 

Fenner's and Howchin's speculations 
concerning the drainage patterns of the Mt Lofty 
Ranges and the Mid North region have been 
developed by Sprigg (1945) and Twidale (1966, 
1972a, 1976a) who attributed many of the 
supposedly anomalous features to structural 
control and river capture. In addition Twidale 
introduced the concept of valley p~rsistence and 
stream impression consequent on the deep 
erosion of folded sedimentary sequences of 
changing geometrical pattern, to explain some of 
the breached ridges and snouts of the Flinders 
Ranges. 

The course of the River Murray also has been 
further examined. Some workers (Twidale et al. 
1978) attribute its course, and particularly the 
right angled bend at Morgan and the westerly 
deviation near Mannum to structural controls. 
They regard the river as a youthful feature,being 
no older than Pliocene in age. The gorge that 
dominates the river course in South Australia is a 
Pleistocene feature related to glacioeustatic 
changes in sealevel, which also gave rise to cut 
and fill in the sediments beneath the valley floor 
(Firman 1971). Others (Williams & Goode 1978), 
regard the Murray as a much older feature and 
suggest that it at one time flowed west to reach 
Spencer Gulf via the Broughton, debouching into 
the sea where Port Pirie now stands (but see 
also Harris et al. 1980). 
Climatic change 

Many of the evidences of high and lower stands of 
the sea observed in South Australia indirectly 
reflect climatic changes, which have also had other 
effects on landscape development. Again such 
inherited forms were noted by the earliest 
geological workers in the State when they 
recorded the glaciated pavements of the Inman 
Valley and Hallett Cove, and indeed when the 
Precambrian tillite was discovered in the Sturt 
Gorge (Howchin 1903). 

More recently the climatic implications of some of 
the duricrusts that are well developed and 
preserved in various parts of South Australia have 
been discussed in this context. Thus the laterite 
preserved on high plains and plateaux in the Gulfs 
region (Kangaroo Island, southern Eyre Peninsula, 
Fleurieu Peninsula and the Mt Lofty Ranges) has 
been taken to indicate torrid conditions at the time 
of its formation (e.g. Northcote 1946; Daily et al. 
1974). The silcrete of northern areas, though 
preserved in aridity seems from its stratigraphic 
setting also to have formed in a warm humid 
climate (Hutton et al. 1978). 

Short-term climatic or meteorological events, 
random storms or floods, have also left their 
imprint on the land surface. Thus recent f100dings 
of Lake Eyre have not only provided information 
concerning the meteorological regimes necessary 
for waters to reach and fill the Lake (Bonython & 
Mason 1953) but also about the rate at which 
constructional forms develop in coastal situations, 
for many spits, bars and beaches developed 
during very short-lived stands of the lake waters 
during the middle nineteen seventies. These 
observations throw in doubt the interpretation of 
the shingle beaches standing 0.7 m, 1.6 m and 2.8 
m above the present lake bed and noted in the 
course of a long term study of the lake and its 
environs by Dulhunty (1975). On the other hand 
drilling and mapping have shown that during the 
late Pleistocene the ancestral Lake Eyre known as 
Lake Dieri (Browne 1945; David & Browne 1950; 
Howchin 1909; Loftier & Sullivan 1979) was at 
least three times as extensive as the present lake 
and at least 17 m deep (King 1956; Wopfner & 
Twidale 1967; Twidale 1976a) and must be related 
to a secular (pluvial) change of climate (see also 
Hutton et al. 1984). This suggestion finds support 
in discovery of diprotodont faunas in various parts 
of the State, and may also be the cause of the 
deposition of alluvial fans in an almost unbroken 
apron along the western front of the Flinders 
Ranges from Wilkatana to Sellick Hill, south of 
Adelaide, during the late Pleistocene (Williams 
1969, 1973). 
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Fig. 13. Cut and fill exposed in a gully at Sellick 

Beach, south of Adelaide. The sequence of 
events recorded is: the reddish alluvial fan 
material (A) was first deposited; a valley was 
then eroded in it and then in this valley was 
laid down a grey-black alluvium (B); the 
present gully was then eroded, after 
European settlement had begun. 

 
The alluvial fans have been dissected and at 

Sellick Hill for instance the valleys display 
evidence of alternations of erosion and 
deposition, of cut and fill (Fig. 13); and similar 
evidence of cut and fill has been found in many 
river valleys large and small (including that of the 
lower Torrens-see Twidale 1968a) located near 
the coast and inland, near active faults and 
distant from them, leading to the conclusion that 
the changes in river behaviour must reflect 
changes in climate (Twidale 1969b). 

 
Human impact 

In these cut and fill sequences the most recent 
incision has, in many instances, taken place 
since European settlement and many of the 
steep sided valleys or gUllies that are so 
prolifically developed in some areas are of similar 
recency. They have been attributed to 
environmental changes wrought by man. 

There is some suggestion that aboriginal man 
caused change, as for instances through firing 
vegetation during the course of hunting, leading 
to accelerated soil erosion and deposition (Ellis 
1976) though there is no proof on this point. But 
as in North America, New Zealand, Africa and 
South America (see Jacks & Whyte 1939) the 
advent of Europeans has caused widespread 
and pronounced accelerated soil erosion. In 
South Australia this erosion and its causation 
have been studied by various workers (e.g. 
Dragovich 1966; Twidale 1968a, 1976a, 1976b; 
Twidale et al. 1971; Smith, et al. 1975; Twidale & 
Bourne 1978a). Briefly (for more complete review 

see Bowman & Harvey 1986), man has in 
various ways so changed the environment such 
.as to render the land surface and the coast more 
susceptible to erosion; and as a corollary 
deposition both by wind and water has also taken 
place (Fig. 14). The clearance of land for 
agriculture, overgrazing, the use of the plough (Fig. 
15), introduction of exotic plants and animals, the 
making of roads and tracks-all have resulted in 
accelerated soil erosion. Sheet erosion, gullies, 
exposed tree roots (Figs 16, 17), abandoned 
tracks, and land-slides are one side of this coin, 
buried fence posts, and alluviated valleys the 
other. In the case of the mosl recent gullying on 
the Willunga scarp near Sellick Hill, one gully runs 
alongside a well sunk by the early settlers (Fig. 
18), some gullies have formed and many others 
extended during living memory, and others now 
manifest in the landscape were evidently not there 
when the first plans of the district were made in the 
1840s and 1850s. 

Such accelerated erosion and deposition are not 
to be confused with natural events, for whether 
man appeared or not these processes would have 
taken place; but it is argued they would have 
developed more slowly. 

 
Process Studies 

From the geomorphological point of view, one of 
the advantages of such recent and datable erosion 
and deposition is that it is possible to reconstruct 
events within close limits and thus better arrive at a 
possible causation. Thus the Lochiel Landslip 
which developed on or aboul 9 August 1974, was 
not related to an earth tremor but rather to heavy 
autumn and winter rains (Twidale 1976b, 1986a), 
and this knowledge focussed attention on the 
structural and' other factors responsible for its 
formation. Similarly the dating of various earthflows 
on the western side of the Bumbunga Range again 
directed attention to the part played .by heavy 
rains in the development of such forms (Reardon 
1973; Twidale 1976b). These are but two 
examples amongst several of process studies 
carried oul in South Australia in recent years. They 
range from the measurement of rates of river bank 
erosion (on the Torrens, at Birdwood-see Twidale 
1964b) and to studies of the weathering of the 
Black Hill norite (Hutton et al. 1977) and granitic 
rocks (e.g. Twidale & Bourne 1976; Twidale 
1982a) 

The piedmont angle-the abrupt change of slope 
between hill and plain and a characteristic feature 
of arid lands-has over the years given 
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rise to a great deal of argument and debate. The 
feature has been studied in various structural 
contexts in South Australia where the feature is 
basically due to the exploitation of structural 
conditions by weathering and erosion (Twidale 
1962, 1967). The same writer has studied the 
remarkably smooth erosional plains or pediments 
commonly found in the piedmont zone (Fig. 19) 

Fig. 15. Furrows ploughed for cereal cultivation 
but now under pasture and being exploited 
by runoff and underflow to form gullies. 
southeast of Yankalilla. 

 

in various climatic settings, but especially in 
semiarid lands, and concluded that the features 
are basically due to flood conditions in particular 
but varied climatic, topographic and structural 
contexts, though some are merely exposed 
weathering fronts (Twidale 1978, 1981b). 

Mineralogical and chemical analysis of silcrete 
(e.g. Hutton et al. 1972; Milnes & Hutton 1974; 
Hutton et al. 1978) have demonstrated the 
complexity of the materials, but have also shed 
some light on the origin of these duricrusts, and 
follow on the early work of Jack (1915) who 
considered the silcrete to be a result of vertical 
translocation within the saprolith. Stephens (1961, 
1971) on the other hand favoured long distance 
translocation by rivers charged with silica and 
running to basins of interior drainage where the 
silica precipitated out. Though questionable in 
detail this hypothesis has much to recommend it, 
for the extensive remnants of silcrete now appear 
without doubt to be broad silicified valley floors left 
as plateaux in the present topography as a result 
of relief inversion (Hutton et al. 1978). 

Work of the mineralogy of calcrete has scarcely 
begun (see e.g. Milnes & Hutton 1983) which is 
rather surprising in light of its widespread 
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Fig. 18. Deep gully cut in alluvial fan deposits 

near Sellick Hill. X marks the opening of a 
well dug by European settlers in the 
eighteen fifties: surely proof that the gully 
post dates European settlement? 

 
distribution, obvious occurrence and utilisation in 
many areas as a road metal and as fill in 
engineering works. However, Hutton & Dixon 
(1981) have shown that the material varies with 
the nature of the parent rock, and have 
suggested that calcrete may well form in different 
ways at different sites. 
 

Duricrusts and Plantation Surfaces 
Duricrusts of various types are well preserved on 
plain remnants located high on the present relief. 
They not only form a resistant capping causing 
these remnants to be preserved but as they can 

be dated by various means also allow the old land 
surfaces to be dated. Thus, and perhaps most 
astonishing, the laterite of the Gulfs region 
predates the Middle Jurassic basalt of Kangaroo 
Island but is younger than the Permian' glacial 
beds of the region; i.e. it is of earlier Mesozoic age 
(Daily et al. 1974). The wide-spread silcrete of 
more arid regions is an early-middle Tertiary 
feature (see e.g. Wopfner & Twidale 1967; 
Wopfner 1974; Wopfner et al. 1974). A ferricrete 
that occurs in valley floors in the Mt Lofty Ranges, 
and elsewhere, including northern Yorke Peninsula 
(Horwitz & Daily 1958), parts of Eyre Pensinsula 
(Twidale et al. 1976), and the northeastern part of 
the State (Wopfner 1974) is a Plio-Pleistocene 
feature, while the stratigraphy of the calcretes, 
though of later Cainozoic provenance, and though 
studied in some detail in some areas (see Firman 
1967), remains to be satisfactorily resolved on a 
Statewide basis. 

Apart from duricrusted planate surfaces, several 
others, some of considerable antiquity, have been 
identified. Thus Twidale et al. (1970) have shown 
that the high plateau and plains of the Tent Hill-
Arcoona plateau region is of late Cretaceous age. 
Hossfeld (1935) suggested a similar age for the 
upland plain of the northern Mt Lofty Ranges, and 
the summit plain of the Gawler ranges may be also 
a Cretaceous feature (Twidale et al. 1976) though 
there is some suggestion of rather greater 
antiquity. Campana (1958a), Horwitz (1960) and 
Brock (1964, 1971) showed that the surfaces of 
the Fleurieu Peninsula are complex and of some 
antiquity. In addition planation surfaces of complex 
derivation have been recognised. It will be recalled 
that Jack (1915) astutely appreciated that some of 
the plains cut in crystalline rocks near the western 
margin 
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of the Great Artesian Basin are of exhumed type, 
having been eroded, buried by the Cretaceous 
seas and sediments, and later re-exposed or 
resurrected. This interpretation has been amply 
confirmed and extended, Wopfner (1964) for 
example pointing to the importance of the 
subCretaceous land surface in the present 
landscape of northern South Australia, and 
Woodard (1955), Campana (1958b), Twidale 
(1966, 1969a, 1980a) and Coats & Blissett 
(1971) identifying the feature in the northern 
Flinders Ranges (Fig. 20). 

Etch surfaces, or the exposed bases of old 
saproliths (the weathering front of Mabbutt 1961) 
have been recognised in the Mid North region 
(Alley 1973) and in the Mt Lofty Ranges (Twidale 
& Bourne 1975b and c; Twidale 1976c; see also 
Jutson 1914; Wayland 1934; Willis 1936). 

Etch planation surfaces have also been 
recognised in coastal settings on the west coast 
of Eyre Peninsula, where the wide granite 
platforms at Smooth Pool, near Streaky Bay, for 
instance is of etch type (Twidale et al. 1977) and 
similar concepts are involved in the realisation 

that many comparatively minor landforms are 
prepared initially by subsurface weathering and 
then exposed (see Twidale 1962, 1972c, 1981b, 
1981c; Twidale & Bourne 1975b). Etch forms are 
also widely represented in granitic terrains where 
many boulders and inselbergs, as well as 
numerous minor features are essentially exposed 
facets of weathering fronts (Twidale 1987b-see 
also below). 
 

The Structural Factor 
Most of the early geologists tended to interpret 

landforms in terms of structure, but the structural 
view has until recently tended to be neglected, or 
accepted as something passive, simple and direct. 
Recent work, however, has shown that the 
structural factor is in many instances subtle and 
refined, and this, taken with a greater detail 01 
dating of events for example, has given rise to a 
modest revival of structural geomorphology. 
It has been realised that the pattern of faulted relief 
in the Mt Lofty Ranges, as recognised by Benson, 
Fenner, Sprigg and others, is a 
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Fig . 21. A massive A-tent developed on the 
western midslope of Mt Wudinna, northwestern 
Eyre Peninsula. 
 
manifestation of recurrent and continuing 
tectonism (see e.g. Glaessner 1953; Grant 1956; 
Steel 1962; Sutton & White 1968) and that it is 
but part of an extensive north-south fracture zone 
extending into the far North of the State (see e.g. 
Bolt 1958; Wopfner 1968; Youngs & Wopfner 
1972). Not only are the Peake and Denison 
Ranges defined by a geologically recent fault 
scarp on their eastern side (Wopfner 1968), but 
the cliff delineating Lake Eyre on in its western 
side is of similar character (Wopfner & Twidale 
1967). The Willochra Plain occupies a horst 
developed on the crest of a major anticline 
(Milton & Twidale 1978). The Tertiary silcrete 
marginal to the Flinders and the northeast of the 
State is folded (see e.g. Wopfner 1960; Sprigg 
1963). The alluvial fans north of Port Augusta are 
affected by (reverse) faultirig, and there are clear 
indications that the silcrete and alluvial fans of 
the northeastern piedmont of the Flinders are 
folded, warped and faulted (see e.g. Campana et 
al. 1961a, 1961b, 1961c; Horwitz 1962; Williams 
1973) as are the late Pleistocene conglomerates 
that front the Willunga scarp at Sellicks Beach. 

The Corrobinnie Depression, an elongate 
topographic low that extends for some 200 km 
between Kimba and Toondoolya Bluff and 
beyond has been recognised as a fault-line 
feature (Bourne et al. 1974). It is now occupied by 
a mass of parabolic dunes known as the 
Kwaterski Dunefield and by numerous salt lakes, 
though there are a few outcrops of crystalline 
rocks, as for instance in the granitic Corrobinnie 
Hill and Peella Rock. Subsequent work (Binks & 
Hooper 1984) has shown that the fault-line 
Depression was eroded by a river, and that it 
existed by the Eocene at the latest. There were 
phases of pronounced deposition within the 
valley, which is known in toto as the Narlaby 
Channel, and 

which drained much of the southern Gawler 
Ranges as well as northern Eyre Peninsula in 
Eocene and Pliocene times, the latter probably in 
response to late Cainozoic climatic and associated 
sealevel changes which allowed the formation of 
the high coastal foredunes that blocked the river 
outlet to the sea in Smoky Bay. Blocked, the rivers 
of the Narlaby system deposited their alluvia within 
the depression, and the predominantly sandy 
materials were shaped into complex parabolic 
dunes during arid phases of the Pleistocene. 

Faults are a manifestation of crustal stress, which 
force has also been invoked in explanation of 
sheet structure, the massive arcuate-upward slabs 
and wedges of rock so well developed in granites 
but also found in gneisses (e.g. at Waddikee Rock 
and Carappee Hill) and the rhyolite and dacite of 
the Gawler Ranges. In the past, sheet structure 
has been attributed to erosional offloading or 
pressure release (see e.g. Gilbert 1904) and this 
explanation remains that most favoured by workers 
the world over. However, after a review of the field 
evidence it has been suggested that sheet 
structure, as well as a number of minor forms 
commonly found on granitic uplands, forms such 
as A-tents (Fig. 21), wedges, etc., are an 
expression of the release of compressive stress 
(Twidale 1964c, 1973b, 1982a 1986a; Jennings & 
Twidale 1971; Twidale & Sved 1978). 

The volcanoes of the South East that attracted 
the attention of Woods, Brown and others have 
been closely examined and separated into distinct 
and separate periods of activity (Sprigg 1952b) 
and, more recently, by Sheard (1978, 1983). One 
group centred on Mt Burr is of late Pleistocene 
age, while the other, centred on mounts Gambier 
and Schank, are much younger. 

The Flinders Ranges have been studied and 
identified as a fold mountain belt of Appalachian 
type (i.e. with prominent remnants of old planation 
surfaces high in the relief, and with interesting 
examples of transverse drainage, some of which 
are best explained in terms of the deep erosion of 
a folded sequence with changing geometry of 
structural elements (Twidale 1966, 1972a, 1980a). 

The limestone regions of the Nullarbor Plain, the 
South East and the Murray Valley have been 
examined in some little detail both by academics 
and by amateur cave explorers. The longest cave 
so far surveyed has been located beneath the 
Nullarbor, as has evidence of old base and 
sealevels (see e.g. Jennings 1963). Though at one 
time thought to be a sediplain-an exposed old 
seafloor, or in the words of an old geologist, a 
single exposed bedding plain-there is now 
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Fig. 22. Flared slopes at the base of Ucontitchie 
hill, northwestern Eyre Peninsula. 

 
evidence of significant trimming (Lowry 1970). 
Nevertheless the planation has been remarkably 
even, resulting in a plain of extraordinary flatness 
that allows the Transcontinental East-West 
railway in one section to run without deviation for 
more than 480 km. There, as in the South East 
the importance of fracture patterns in determining 
the pattern in plan and in section of caves and 
dolines has been clearly demonstrated (Hawke 
1974; Marker 1975); and Marker (1976) has 
described permanently inundated dolines or 
cenotes from the South East. 

The granite forms that occur in various parts of 
the State, and some of which were early 
described by Jack (1915), have also been 
subjected to close examination. The origin of 
such minor forms as boulders, platforms and 
gnammas, flared slopes (Fig. 22), A-tents and 
rock doughnuts has been discussed (Twidale 
1962, 1982a, 1987a; Twidale & Corbin 1963; 
Twidale & Sved 1978; Twidale & Bourne 1978b), 
and the origin of inselbergs (such as are well 
developed and preserved on Eyre PeninsulaFig. 
23-and in the north of the State-given 
considerable attention (Twidale 1964c, 1980b, 

1981a, 1981b, 1981c, 1982a, 1982b). Flared 
Fig. 23. Pildappa Hill is a small but prominent and 

spectacular, granite inselberg located north of 
Minnipa on northwestern Eyre Peninsula. In 
this low oblique aerial view, the dimpled 
nature of the flatish upper surface (due to the 
development of gnammas or rock basins) and 
the fracture controlled clefts are clearly seen, 
as are the steep (flared) sidewalls and the 
general fracture delineated outline of the hill. 

 
slopes have been used as a means of tracing the 
evolution of the residual hills on which they occur, 
and this evolution linked with remnants of planation 
surfaces preserved in the relevant region of study 
(Twidale 1962, 1982a, 1982b, 1982c, 1987b; 
Twidale & Bourne 1975a). 
 

Regional Studies 
All geological, geographical and 

geomorphological studies have a regional aspect, 
for everything has its place. But Madigan studied 
the Simpson Desert as an entity in all its aspects, 
and in recent years such specific regional studies 
have again come into vogue, possibly because 
they offer a means of bringing together data from 
the various natural sciences with a view to 
perceiving interrelationships that otherwise might 
be overlooked. Thus Lake Eyre has been the 
subject of two major studies in which meteorology, 
hydrology and geology have been married (Lake 
Eyre Committee 1955; Allan 1985). Many 
disciplines have been brought together in studies 
of the Flinders Ranges and Yorke Peninsula 
(Corbett 1969, 1973, 1981). And the Royal Society 
in 1976, the centenary of its publication activities, 
began a series of 'Natural Histories', including 
geomorphological reviews concerned so far with 
the Adelaide region, Kangaroo Island, the South 
East and Eyre Peninsula (Twidale et al. 1976, 
1985; Tyler et al. 1979, 1983), and intended in due 
time to extend to the whole of the State. 
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Contributions to General Theory 
Finally several contributions to general 

geomorphological theory have been generated in 
South Australia. Hills (1946, 1956, 1962) made 
the general case concerning lineaments, or 
regional fractures of linear or gently arcuate plan 
patterns, and Firman (1974) has painstakingly 
plotted lineaments in South Australia showing 
that many are coincident with major 
topographical features. The behaviour of slopes 
In time has been studied in relation to structure 
and climate (Twidale 1960). Twidale & Bourne, 
(1~75c) have demonstrated the antiquity of some 
Inselbergs and this taken with the proven 
antiquity of many land surfaces, duricrusted or 
otherwise (e.g. Daily et al. 1974) has been taken 
as the starting point for a questioning of long 
accepted theones of landscape evolution in 
general (e.g. TWidale 1976a). Reinforcement 
effects have been cited as an important factor in 
landform evolution (Twidale et al. 1974), and the 
whole theory of planation, with pediments 
extending to form pediplains, and pediments and 
peneplains distinct and separate entities with 
different climatic Implications has been called to 
question (Twidale 1983). The cushioning effect of 
the subsurface (etch subcutaneous or 
intracutaneous) initiation of landforms, of features 
at the base and within, the saprolith has also 
been discussed (Twidale 1985, 1986b 1986c, in 
press) again questioning several implic~tions of 
the theory of morphoclimatic geomorphology. For 
example Twidale (1986b, In press) has put the 
argument that manyforms, and especially those 
developed on granite, and In some measure on 
sandstone, conglomerate and limestone also, are 
of etch type-weathering fronts that have been 
exposed by the stripping of the regolith. One of 
the several implications of this interpretation is 
that the "climate" of the weathering front and 
environs is similar the world over, regardless of 
the "atmospheric" climate, and that for this 
reason the forms developed In these lithological 
environments tend to be similar azonal 
landforms. 

CONCLUSION 
Any review of the development of geomorphology 
in South Australia reveals the 
enormous debt owed by the modern generation of 
workers to the early pioneering scientists. 
Explorers like Sturt and Eyre are deserving of 
praise for their ability to rise above matenal 
considerations and devote part at least of their 
mental energies to astute observation of the 
landscape and to speculations concerning the 
origin of the many strange features they 
encountered. But it is Jack, Fenner and Madigan 
who evoke most admiration. This is not to suggest 
that men like Sprigg and Wopfner, for instance, 
have not made major contributions, merely that 
they worked in easier times. 

The early scientists had no air photographs, no 
reliable maps, no means of absolute dating for 
example, yet made astute observations and 
produced interpretations that are inherently acute 
and plausible. Even though they are now In many 
cases thought to be mistaken, they may in due 
time regain favour. In any event they pointed the 
way to many productive and important research 
paths. Their achievements were truly remarkable 
and provided a base from which postwar workers 
have begun to build an explanatory account of the 
South Australian landscape. 

It has been said that "a science is any discipline 
in which a fool of this generation can go beyond 
the point reached by the genius of the last": 
certainly the ideas and endeavours of the early 
explorers and scientists working in South Australia 
have greatly facilitated subsequent work on a task 
that is still far from complete. 

The contributions of the many workers who have 
had the privilege and pleasure of contributing to 
the unravelling and clarification of the 
understanding of the South Australian landscape 
have of course varied from minor to massive. All 
have added to our understanding, and in many 
instances it is not yet possible to evaluate the 
importance of their contributions. But all can take 
heart from the (surely over-modest) confession of 
one of the greatest of all scientists, Isaac Newton, 
who once remarked: 

"If I have seen further, it is by standing on the 
shoulders of giants". 

Jack, Fenner, Madigan and their colleagues were 
not giants to be compared with Newton, but they 
surely provided a sound foundation for future work 
on the South Australian landscape. 
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2: Geology 
 

by D. W. P. CORBETT, B. J. COOPER and P. MOONEY 
 

 
South Australian geologists have paused 

periodically to take stock of their science although, 
like most of their peers, they have only been 
markedly introspective at times of particular 
significance in the State's history. Such widely 
separated events as the foundation of the 
University of Adelaide and the centenary of the 
Geological Survey have occasioned summaries of 
South Australian geology, and provided 
benchmarks of importance. Notable among them 
have been those of Tate (1879a), Mawson (1936), 
Howchin (1936), Johns (1976) and O'Neil (1982); 
while Lewis (1983) and Sprigg (1983) have 
documented the history of the petroleum industry. 
The review of Alderman (1967) is of special interest 
because it is in part based on personal knowledge 
of some of the pioneers of South Australian 
geology. 

We owe much to our predecessors in the 
historical field, and to the many geologists, famous 
and not so famous, who by their labours have 
helped to create the story of South Australian 
geology. The writing of history is subjective and, 
while we have aimed to present a balanced 
account, individual interests and prejudices are 
inevitable. 

Also, this is of necessity a generalised account, 
and in the research and writing many fascinating 
sidetracks have been ignored, to be explored at 
another time. 

 
GEOLOGICAL BACKGROUND 

The first half of the nineteenth century saw the 
development of geology from an uncoordinated 
empirical study towards a structured scientific 
discipline. Until almost the end of the century 
geological knowledge was still being derived from 
primary exploration, and the close tie between 
exploration and geology has been a constant theme 
in the history of the science in South Australia. 
Geology has remained very much a "frontier" 
science throughout most of the State's history. 

Tenison Woods, one of South Australia's pioneer 
geologists, was sensitive to the growth of geological 
knowledge in the new country, and wrote 
perceptively of Australia being a testing ground for 

ideas and theories formulated in Europe (Woods 
1862). And it was not until early this century that 
the approach which Seddon (1982) has called 
"Eurocentrism" was to be overcome. 

Even before the emergence of the first 
generation of geologists born and trained in 
Australia there were the beginnings of a slow 
break away from the European systems of 
thought which the early geologists had sought to 
apply, with varying success, to Australian rocks. 
The stratigraphic framework so useful in Europe 
and Britain was not directly applicable here. Also 
the spatial scale was very different - mapping 
was at the reconnaissance rather than detailed 
level. This led to the development of a new 
perspective notably on the "scale" of earth 
history, well illustrated by the recognition of the 
several glacial episodes, widely separated in 
time, documented in South Australia. 

When Matthew Flinders and Nicolas Baudin 
made their explorations around the South 
Australian coast in 1802-3, geology was in its 
infancy. The scientists who sailed in the 
Investigator and Geographe were me" of 
insatiable curiosity, keen observers and 
meticulous recorders of nature and the "natural 
productions" of the unknown lands they visited. 
But they had no established geological 
principles to guide them. James Hutton's 
"Theory of the Earth" published in 1795, and 
recognised today as an epochal event in the 
history of geology, had achieved little immediate 
influence. 

By 1800, stratigraphical studies had produced 
a time scale which owed .much to the work of 
European geologists, notably Arduino, Fuchsel, 
Lehmann and Werner. The influence of Werner 
in particular, and his theory of a Universal 
Ocean from which most rocks were chemical 
precipitates (Neptunism), was the first perceived 
to be of general application. The accepted 
sequence of rocks in ascending order comprised 
the Primitive (Primary), Transition, Secondary 
and Tertiary divisions. 

But Hutton's conclusion that his investigations 
had revealed "no vestige of a beginning, no 
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prospect of an end" ran counter to the prevailing 
view of an earth no more than 6000 years old with 
the correspondingly limited time framework within 
which geological processes could work. 

The recognition of the igneous origin of basalt by 
the Vulcanists had been expanded by Hutton to 
include the most common of all igneous rocks: 
granite. However, it was Neptunism allied with the 
concept of Catastrophism (the chief protagonist of 
which, George Cuvier, invoked a number of 
"revolutions" responsible for periodic extinctions of 
life on earth), which constituted the more widely 
accepted general theory of the earth at the 
beginning of the Nineteenth Century. If the earth's 
history were indeed as brief as widely believed, 
such cataclysmic "revolutions" became necessary 
in order to explain the origin of many of the earth's 
surface features, notably the building of mountains. 
In the context of this short and violent world, the 
Noachian Flood was seen as the last and most 
discernible of these cataclysmic events. Geology 
was then at its most empirical stage, needing facts 
to bolster or refute what were as yet highly 
speculative theories. Only later was Lyell to develop 
Hutton's ideas and establish Uniformitarianism as 
the key concept of geology in his "Principles of 
Geology" (1830-33). 

 
THE EXPLORERS 

It was against such a background that the first 
geological observations were made in South 
Australia. Although confined by the nature of the 
early explorations to the coastal fringe, these 
adventitious surveys were to provide a useful basis 
for later land-based work. 

Matthew Flinders made the first geological 
observations in what was to be South Australia as 
he sailed along the forbidding coast of the Great 
Australian Bightin 1802. He described the high 
impenetrable cliff barrier in considerable detail and 
speculated that it might be "the exterior line of a 
vast coral reef" and possibly the "barrier between 
an interior and an exterior sea". The belief in an 
inland sea was to capture the imagination of a 
generation of explorers as they sought to reveal the 
physical structure of the vast interior; with Charles 
Sturt it was to become an obsession. 

Both Flinders and the French explorer, Nicholas 
Baudin, made landfalls on Kangaroo Island in 1802-
3 where Peron and Bailly were particularly active, 
investigating fossiliferous limestones near the site 
of modern Kingscote. The ubiquitous calcareous 
deposits of the southern coasts which Flinders had 
erroneously taken to be raised coral reefs, were 

correctly interpreted by Peron as being 
windblown deposits, containing calcified stems 
and roots. 

Charles Sturt (1795-1869) was among the 
most scientific of the Australian explorers. He 
had a good grasp of geology, an interest 
stimulated during the River Murray expedition 
and maintained during his later years in South 
Australia. The high cliffs along the river, east 
and south of NorWest Bend, particularly 
impressed him, and his journal is full of 
observation mingled with poetic description. He 
took notes. of rock types, collected fossils and 
mineral specimens and was ever alert to 
changes in the structure of the country. Near 
present-day Overland Corner he recorded: 

"Our attention was called to a remarkable change in 
the geology of the country, as well as to an 
apparent alteration in the natural productions. The 
cliffs of sand and clay ceased and were succeeded 
by a fossil formation of the most singular 
description. At first, it did not exceed a foot in height 
above the water; but it gradually rose, like an 
inclined plane, and resembled in colour, and in 
appearance, the skulls of men piled one upon the 
other. The constant rippling of the water against the 
rock had washed out the softer parts, and made 
hollows and cavities, that gave the precise 
appearance of a catacomb. On examination, we 
discovered it to be a compact bed of shells, 
composed of a common description of marine shell 
from two or three inches in length, apparently a 
species of turritella" (Sturt 1833, vol. 2, pp. 139-40). 

Descriptions of the Murray cliffs figure 
prominently in his narrative throughout the latter 
part of his journey to the coast and the evidence 
presented by the "great fossil bank" was the key 
to his belief in the inland sea and his concept of 
the structure and evolution of the interior of the 
continent. 

It seemed to Sturt that the fossil formation 
indicated a recent upheaval of much of the 
lowland areas of Central Australia above the 
sea; an upheaval which was the consequence of 
"a direct agency, an invisible power, not as the 
occasional workings of nature itself". In this 
interpretation Sturt reveals himself as a staunch 
Catastrophist in the tradition of Buckland, 
Sedgwick, Murchison, and many of the other 
leading geologists of the day. The results of the 
expedition down the Murray had produced (or so 
it seemed) strong evidence for the Noachian 
Flood in a remote corner of the earth. 

In the appendix to his Murray River narrative 
Sturt (1833) lists Tertiary fossils from the Murray 
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cliffs and includes two plates illustrating them. 
The fossils were examined by J. de C. Sowerby, 

one of the leading British palaeontologists of the 
mid-nineteenth century. This collaboration marked 
the forging of another link between European 
workers and the explorer-scientists in Australia, for 
in these early years, before the advent of the 
professional geologist in Australa, it was natural, 
indeed necessary, for geological information and 
specimens to be referred back to the experts in 
Europe. Explorations prior to settlement had 
provided some knowledge of the geological 
structure of the coastal regions and the River 
Murray, and this was augmented in the 25 years 
following the founding of Adelaide by inland 
expeditions which probed north, west and south-
east. Notable among them were those of Eyre 
(1839-41) to the western Flinders Ranges and Eyre 
Peninsula, Frome (1843) to the eastern Flinders 
Ranges, Sturt (1844-46) to the northeast of South 
Australia, Burr (1844) to the South East, Babbage 
(1856-58) to the Flinders Ranges and the Lake Eyre 
Basin, Warburton (1858) to the Lake Eyre Basin 
and Stuart (1858-62) to northern South Australia. 

Warburton and Stuart independently discovered 
the mound springs along the western edge of the 
Great Artesian Basin, Warburton's descriptions 
being particularly clear and perceptive. 

The earliest geological observations within the 
Great Artesian Basin were made by Babbage in 
1858 at Stuart Creek, by Stuart in Gregory Creek in 
1859 and by Waterhouse in 1862. On the basis of 
their fossil faunas, all assumed a Tertiary age for 
the rocks of the Basin. 

F. G. Waterhouse was the first scientist to 
accompany an expedition in South Australia 
Stuart's successful traverse across the continent 
from north to south in 1861-62. Although primarily a 
naturalist, he made useful geological observations 
when opportunity permitted, and gave a graphic 
description of the "breakaway" and gibber country 
of the north: 

"The isolated hills appear to have been at some remote 
period connected, but from the soft and loose nature of 
the lower rock meeting with the action of water, had 
arisen a succession of landslips. These have been 
wasted away and others have followed in their turn; the 
upper rock being undermined, has fallen down and 
broken up, supplying the peculiar siliceous stones so 
widely distributed on parts of the surface of the 
country". (Stuart, 1865, p. xx). 

MINERALS AND MINES 
The incidental observations of the explorers 

had provided a useful basis for later geological 
investigations in areas remote from Adelaide, 
but it was in and around the growing capital that 
the search for minerals was most intense, and 
where investigations into soils, building stones 
and other necessary materials were 
concentrated in order to facilitate practical 
development and the accumulation of wealth. 

The first observations in the Mount Lofty 
Ranges had been made by the ill-fated Barker 
expedition in 1831 and were reported by Sturt 
(1833). Collections made during the expedition 
were briefly described, and the use of the terms 
Transition and Old Red Sandstone for rocks 
along the eastern seaboard of the Gulf indicate 
an attempt to determine a stratigraphic order. 
No conclusive evidence of Tertiary rocks was 
presented to match the formation along the 
Murray established by Sturt but the general 
indication was of a range of older rocks (named 
Primitive-Transition), including granite and 
altered rocks, flanked by Transition and 
probably Tertiary strata. So much was known of 
the geology of the Adelaide region before 
settlement. 

Meanwhile back in London the South 
Australian Literary and Scientific Society had 
discussed geological matters. The founding 
fathers were fully aware of the importance of 
instigating geological investigations in the new 
colony where the discovery of building materials, 
good soils, adequate water and, hopefully, 
mineral deposits had a- high priority. 
Consequently there was an urgent need to 
appoint a full-time geologist. 

South Australia's first geologist was the highly 
individualistic German, Johann Menge (1788-
1852), employed from 1837 as "Mine and 
Quarry Agent and Geologist" by the South 
Australian Company (Fig. 1). A man of wide 
interests and wild enthusiasms, Menge proved 
illsuited to the position and quickly fell out with 
his associates. Dismissed after little over a 
year's service, spent mainly on Kangaroo Island, 
he thereafter spent long periods in solitary 
exploration of the Mount Lofty Ranges and 
Barossa Valley. His flair for finding minerals and 
his optimistic views on the mineral potential of 
the colony made him a much sought-after 
adviser to many of the local notables including 
governors Gawler, Grey and Robe. 

Menge's geological writings indicated that he 
leaned towards Neptunism. He writes for 
example of "strata of granite", and frequent 
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Fig. 1. Johann Menge, South Australia's first 

geologist. (Woodcut from Cawthorne 1859.) 
 
references to the Neptunist-Vulcanist debate 
appear in his work. His autobiographical writings 
show that he was familiar with the "Kurze 
Klassification" of Werner, one of the earliest 
attempts to define and order rock formations, but 
which by the 1830s, had already been superseded 
by the advance of stratigraphy in Britain and 
France. Menge's geology was not only a generation 
out of date, it was also clouded by philosophical 
overtones which suggest that he was a follower of 
the German Nature Philosophers, a group of 
nineteenth century romantics led by Hegel, 
Schelling and Goethe who were in reaction against 
science and the scientific method, and who sought 
to understand nature through intuitive processes. 
They wrote, for example, of diamond as being "flint 
arrived at consciousness". That Menge thought in a 
similar way is revealed by Cawthorne (1859) who 
reports the following conversation: "Well, Mr. 
Menge, what do you call this specimen? Oh, that's 
the grandfather of opal. And what do you call this? 
That's the mother of copper" .... and so on. 

Yet while Menge did little to advance the 
knowledge of geology in South Australia, his 
enthusiastic and successful search for minerals 
was a powerful stimulus to others, and his 
optimistic predictions were proved to be correct. By 
promoting and fostering this attitude, Menge holds 
an important place in the early history of South 
Australia. After only three years in the colony 
Menge had, by 1840, been "able to convince 
(himself) that this country will become the chief 
province for mining operations in all the English 
possessions of the world". Cornish miners brought 
out expressly to look for minerals located silver-lead 
at Mount Osmond and Australia's first metal mine, 
the Wheal Gawler, was in operation by 1841. 

This discovery was closely followed by that of 
copper at Kapunda in 1842, and Menge opened the 
mine in 1844. With every eye now alerted it was not 
long before two shepherds working 150 km north of 
Adelaide in 1845 stumbled on the rich copper- 

bearing lodes which were to become the Burra 
mine. A mineral boom thus developed just when 
the economy of the colony was foundering. The 
search for minerals continued and more copper 
discoveries were subsequently made at 
Wallaroo-Moonta (1860) (Fig. 2) and Blinman 
(1862). Geology had played no part in the early 
discoveries; rather, the other way round; the 
mineral discoveries were to stimulate interest in 
more general concerns about the local geology, 
including the context in which minerals might be 
found; and this required the determination of the 
local stratigraphic sequence. While Menge was 
the influential figure behind the early mineral 
discoveries until he left for the Victorian 
goldfields in 1852, there were others resident in 
the colony in the 1840s whose interests lay in 
the broader geological aspects of the 
discoveries. 

The first to write on such matters was Boyle 
Travers Finniss (1807-93), one of Light's original 
surveying party, who published an article in The 
South Australian in 1843. He provided a very 
useful summary of existing knowledge, noting 
that Primary, Transition and Tertiary rocks had 
been recorded in the colony but as yet no 
Secondary strata. The Primary and Transition 
rocks of the ranges were described as having 
"suffered violent disturbance" but not being 
"shattered and rent", to the extent that might 
suggest the action of "oft repeated convulsions". 
Gneisses were noted on the coast near 
Yankalilla and "rocks of a decidedly igneous 
character" at Encounter Bay. Finniss's article 
also contained a philosophical discussion of 
geological processes which reveals a distinctly 
Lyellian influence. The most significant section 
of his article however contained his guidelines 
for the future: the necessity to study the 
geological structure of the province, and the 
need for a geological map and the determination 
of the relative ages ot the strata on the basis of 
fossil evidence. 

Finniss had clearly grasped the local 
geological situation with flat-lying, fossiliferous 
Tertiary strata flanking the older, disturbed and 
apparently unfossiliferous rocks of the ranges. 
The need to find fossils was recognisd by all the 
geological investigators who sought to unravel 
the structure of the mountain belt extending 
north from Adelaide. Finniss believed igneous 
activity was responsible for the uplift of the 
ranges, citing the occurrence of veins and dykes 
of quartz injected into the sedimentary rocks and 
commenting that 
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the country had every appearance of volcanic 
activity, although "lava and scoria" were absent. 
While emphasising the importance of local studies, 
he stressed that they should be viewed within the 
wider context of the "Universal laws" that govern 
nature. In South Australia, he wrote, "We are upon 
new ground, where the operations of nature have 
not been traced". 

Although much of Sturt's thought and energy were 
directed to revealing the geographical nature of the 
continent and pursuing his dream of the inland sea, 
he also entered into the discussion on the mineral 
potential of the colony. He related the introduction 
of the mineral veins and the uplift of the ranges to 
the action of volcanic heat, and wrote: "The whole 
of the mountain chain indeed is a mass of ore from 
one end to the other and it is impossible to say 
what quantity, or how many of the richer metals will 
ultimately be found in a country through which the 
baser metals are, without doubt, so abundantly 
diffused". The ranges, which he compares in 
structure to the Urals, appeared "to have settled 
into their present state from one of extreme fusion. 
The direction of the ranges being from north to 
south, these deposits lie also in the same direction". 

The influence of strong igneous activity was not 
only responsible for the uplift of the ranges and 
the introduction of the mineral bearing veins, but 
also had affected the entire continent, the 
elevation of which was the result of "a long 
subterranean process". The continuance of this 
process was supported by the slight earthquake 
shock felt on Adelaide in July 1837. 

Thomas Burr (1813?-1866) was the Deputy 
Surveyor-General under Frome from 1840 to 
1847. In 1844 he accompanied Governor Grey 
on an extensive exploratory trip to the South 
East district of the colony on which he was 
specifically directed to make geological 
observations. He assumed the duties of mineral 
surveyor in 1846 and published his booklet 
"Remarks on the Geology and Mineralogy of 
South Australia" in the same year. This 
compilation extended existing geological 
knowledge of the colony, largely through the 
inclusion of information on the rocks of the 
South East, notably the first descriptions of the 
volcanic centre of Mt Gambier and Mt Schank, 
the coral limestone of Tertiary age 
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(Gambier Limestone), the Coorong and associated 
dunes and the granite inliers. Also included was an 
extensive list of mineral and rock specimens from 
many parts of the Colony. With reference to the 
Primary rocks of the ranges he made the interesting 
suggestion that they were of Cambrian age and 
could be equated with the Skiddaw system as 
defined by Sedgwick in Britain. Burr, like Finniss, 
discussed the structure of the ranges which he 
attributed to deep-seated igneous activity 
illustrating his concept with a sketch section, the 
first published in South Australia. 

Sturt, Finniss and Burr had all considered the 
formation of the ranges, and there were similarities 
in their approaches. Sturt's ranges "settled from a 
state of complete fusion", bear comparison with 
Finniss' volcanic "foci of elevation", and Burr's 
"negative volcanic action" directed southwards 
"tearing up the strata ... ". In these descriptions, 
there are elements of mountain building theory 
derived from Pallas, von Buch and, most notably, 
Elie de Beaumont whose own ideas were 
particularly influential in the eighteen thirties and 
'forties. De Beaumont's essentially Catastrophist 
view of rapid paroxysmal uplift had been vigorously 
attacked by Lyell in his "Principles" (Vol. 3, 1833) 
but was clearly alive and well in South Australia in 
the eighteen forties. 

The search for coal in particular demanded a 
knowledge of stratigraphic order and led to the 
interesting suggestion by Charles Fortnum (1820-
1899) that Coal Measures might be found beneath 
the Tertiary rocks of the plains. It was reported in 
Francis Dutton's book "South Australia and its 
Mines" (1846), and was based on the assumption 
that the thick sandstones that capped the highest 
ranges were Old Red Sandstone, and that these 
rocks, down-faulted beneath the plains, would be 
overlain stratigraphically by Coal Measures. This 
interpretation of the structure of the ranges, 
illustrated by a cross-section, is far more 
sophisticated than that of Burr. 

The construction of smelters to process copper 
ore led to increased demands for fuel and to the 
first major stimulus to coal exploration in the colony. 
A specific search for coal financed by a group of 
interested colonists was undertaken by the German 
geologist George Bruhn, who came to South 
Australia because of the mining successes in the 
eighteen forties. His results were published in 1849. 
He failed to find coal, attributing his lack of success 
to the paucity of suitably exposed rock sections, but 
he was optimistic that it would eventually be found 
and the hope remained alive. 

J. C. Dixon was another resident well-informed in 
geology and employed by the South Australian 
Banking Company. His report on the Burra Mine 

(1846) was translated into German and 
circulated on the Continent. Another report by 
Dixon (1848) on the Wheal Gawler Mine 
published locally, shows considerable geological 
knowledge. In 1850, Carl Zachariae also 
produced a study of the Burra Mine emphasising 
its mineralogy. The paper was first published in 
German in South Australia's German 
newspaper, but was subsequently translated 
into English and republished (Zachariae 1850). 
By 1850 South Australia had become a thriving 
mining province and many miners and mining 
surveyors had been imported to work existing 
mines, and to continue the search. Many were 
from Cornwall, with names like Pascoe, Rodda 
and Trewartha. 

Due to Cornwall's established position as a 
major copper producer, it was perhaps 
inevitable that Cornish mining expertise came to 
be applied in most major mining areas of the 
world. In South Australia, Cornishmen played a 
central role in the mining industry, and this 
influence continued long after the copper boom 
had subsided. Coupled with a practical 
knowledge of mining, many Cornish mining 
captains had considerable geological and 
mineralogical expertise although few published 
their investigations. James Trewartha, the 
Government Mine Surveyor (1848-1850), who 
replaced Burr, and John Phillips, were notable 
exceptions. Phillips worked as a Mine Manager, 
inspector and surveyor in Adelaide between 
1847 and 1851, and his published works include 
researches on the "electricity" of mineral veins. 

At this point, the gold rushes to Victoria and 
New South Wales of 1851-52 occurred. They 
had serious consequences for South Australia 
and the development of its geological resources. 
With no government direction at home,' many of 
the Colony's best mining men, among them 
Menge, Burr, Bruhn, and Trewartha, headed 
east to the diggings. Gold had in fact been 
discovered at Montacute near Adelaide in 1846 
and, because of this and other discoveries it had 
become apparent to the more far-sighted 
colonists including the Governor and the South 
Australian Mining Association, that there was an 
urgent need for a competent geologist who 
could initiate geological surveys within the 
Colony. 

Consequently, Benjamin Babbage (1815-79), 
an engineer, was appointed Geologist and 
Mineral Surveyor, taking up duties late in 1851. 
From the beginning, circumstances did not 
favour him. He had arrived in the Colony 
expecting to lead a Geological and Mineralogical 
Department, 
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but this was never established and he was 
immediately directed to the search for gold, being 
made a Gold Commissioner and Government 
Assayer. He had no time to organise surveys and 
no assistance was offered. He resigned, frustrated, 
in 1853. Three years later, he led an expedition to 
the northern ranges to search for gold. He found 
none, but made some useful geological 
observations in unknown areas including the 
granite country of the northeastern Flinders 
Ranges. 

Prospectors located several goldfields in South 
Australia, notably at Echunga (1852) and Teetulpa 
(1886). However the South Australian fields were 
rapidly exhausted and in each case the excitement 
quickly abated. 

With the advent of responsible government in 
1857, a more decisive approach towards the 
establishment of a geological survey might perhaps 
have been expected, but despite some pressure 
from individuals, no initiations were forthcoming and 
geological knowledge in South Australia 
languished. 

 
SELWYN AND WOODS 

Two men, differing greatly in background, 
experience and interests, appeared on the South 
Australian scene during the period of quiescence 
that marked the late eighteen fifties. Each in his 
own decisive way was to make a significant 
contribution to geological knowledge in the Colony. 
In the absence of any local expertise, the South 
Australian Government in 1859 invited the 
Government Geologist of Victoria, Alfred Selwyn 
(1824-1901), to visit the Colony and to make a 
survey of the highland belt with the express 
purpose of assessing the potential for gold, water 
and coal. Selwyn spent only six weeks in the 
colony. He travelled from Cape Jervis in the south 
to the north Flinders Ranges. He did not find any 
new mineral deposits and in this respect his visit 
was disappointing, but he made some notable 
geological discoveries, including the first evidence 
of glacial action found in Australia; a glacial 
pavement and overlying till, at the locality now 
known as Selwyns Rock in the Inman Valley. 

The most notable aspect of his work was his 
entirely professional approach to geology, as 
revealed in the summcrry report of his 
investigations published as a Parliamentary Paper 
in 1860. It is a model of concise, informative writing 
based on.sound geological principles. Selwyn was 
in fact the fiirst truly professional geologist to visit 
South Australia and he had acquired his education 
in that most rigorous of training grounds, the 
Geological Survey of England and Wales, where he 

gained the experience that made him one of the 
best field geologists of his generation. In Britain 
his experience in mapping the Transition rocks 
of Wales, which had recently been subdivided 
by Sedgwick and Murchison into the Cambrian 
and Silurian systems, fitted him well for work in 
the somewhat similar, though apparently 
unfossiliferous rocks of South Australia. Without 
fossil evidence he was compelled to fall back on 
lithological correlations and structural 
interpretation in elucidating the stratigraphy. He 
tentatively concluded that the rocks of the 
highland chain were of Silurian age. The fact 
that he was wrong in no way detracts from his 
skill in attempting to determine the stratigraphic 
sequence which he illustrated in several 
beautifully drawn cross-sections. 

Twelve years later, the Government again 
commissioned an outsider to survey the mineral 
potential of the northern ranges: G. H. F. Ulrich 
(1830-1900), formerly of the Geological Survey 
of Victoria but then a consultant. He examined 
mines and mining fields north of Port Augusta 
and in the area south of Burra but was able to 
do little more than confirm Selwyn's geological 
opinions. He was not optimistic regarding the 
likelihood of finding coal. 

Two years before Selwyn's visit, a young 
Catholic priest, the Rev. Julian Tenison Woods 
(1832-1889) took up duties at Penola, in the 
South East of the Colony, with the responsibility 
of overseeing a diocese covering over 22,000 
square miles. During 10 years in the area he 
successfully combined his clerical duties with 
the development of his interests in geology. He 
travelled extensively, mainly on horseback, 
spending many hours in the saddle and 
sometimes covering up to sixty miles in a day. 
Later he acquired a horse and buggy and his 
journeys became less strenuous, but he relished 
the hard life and later referred to the early years 
as "a long bright holiday". The South East was 
then sparsely populated, the only sizeable towns 
being Mt Gambier, Robe and Penola. Woods 
certainly suffered from the lack of contact with 
men of similar intellectual interests. 
Nevertheless, he was able to produce the first 
regional study of the geology of the Colony and 
in some measure overcame his isolation by 
communicating his researches, which were 
centred on the Tertiary rocks and their fossils, 
through the Adelaide Philosophical Society and 
the Geological Society of London. Charles Lyell, 
who had read his papers in the Quarterly 
Journal, 
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corresponded with him and encouraged his 
researches. 

The publication of Woods's "Geological 
Observations in South Australia" (1862) was an 
important event in the development of geological 
science in the Colony. It concentrated on the South 
East (Fig. 3), the area with which he was most 
familiar, but it also contained a useful introduction 
to South Australian geology in general and carried 
the enthusiastic exhortation to explore the geology 
of the Colony for "although so little has been done, 
there is no country more interesting in its 
formations, or more varied in its mineral 
productions, than South Australia". Much of the 
book was devoted to a description of the volcanic 
landforms, caves and limestones that are the 
dominant features of the region. His detailed 
treatment provided the basis for later systematic 
studies of the stratigraphy and palaeontology of the 
Tertiary rocks. Woods speculated on the origins of 
the Tertiary formations and attempted to correlate 
the limestones of the South East with those 
described by Flinders and Eyre along the shores of 
the Great Australian Bight, including a reference to 
Flinders's idea that they form a coral reef. The 
strata exposed in the Murray cliffs were also 
considered to be of the same age. His account 
concluded with a clear summary of the sequence of 
geological events in the South East, namely 
Tertiary sedimentation, the two phases of volcanic 
activity and the formation of the younger coastal 
limestones. His comprehensive account of the 
volcanic features of Mt Gambier and Mt Schank 
reflects an interest in volcanic phenomena which he 
had acquired as a young man in the Auvergne 
region of France. 

Woods was the first to define the Gambier 
Limestone which he described from the exposure in 
the Cave Gardens in the centre of the town. He 
recognised that the "coralline" limestone was made 
up largely of the remains of Bryozoa, which led him 
to speculate on whether Bryozoa were capable of 
building reefs. These rocks, when uplifted, had 
"easily allowed water to percolate through, forming 
caves and underground passages ... ". Of the 
numerous bones he found in many of the caves, 
Woods wrote "There was a time when I very 
tenaciously held an opinion promulgated by the late 
lamented Dr Buckland in his "Reliquiae Diluvianae" 
(1823) to the effect that the bones in caves were 
relics of the Deluge. That opinion t believe to be 
quite untenable". His revised view was that they 
had been brought into the caves "by different 
causes and at different times". 

With only the European Tertiary chronology to 
guide him, Woods considered the Gambier 
Limestone and the overlying calcareous sandstone 

to be of Pliocene age, at the same time 
recognising the obvious stratigraphic break 
between the two deposits and their quite 
different fossil faunas. The coastal limestones 
(modern aeolianites or dune calcarenites) 
composed principally of shell fragments he 
referred to the Upper Crag (Pliocene). 

A full scientific description of the rocks and 
fossils of the South East was published in 1860 
and included notes by specialist workers on the 
fossil bryozoa and foraminifera. Of the 40 
specimens of bryozoa described 36 were new to 
science. By far the most abundant form was the 
net-like Cellepora gambierensis. By 1865 his 
studies had been extended and he submitted 
the first of a series of papers on the Tertiary 
rocks of South Australia and their contained 
fossils to the Adelaide Philosophical Society. He 
foresaw the need to correlate the various 
Tertiary sections in the Colony and suggested 
that the coastal sections south of Adelaide 
should be examined and fossil collections made. 
Although his conclusions would not be accepted 
today, his researches were important as the first 
detailed study of any aspect of South Australian 
geology. In attempting to correlate and date the 
Tertiary rocks of the various sections, he used 
the percentage method developed by Lyell, 
assigning the Murray cliffs to the Upper 
Miocene, the Gambier Limestones to the Older 
Pliocene and the Tertiaries near Adelaide to the 
Newer Pliocene. 

Woods was the first specialist geologist to live 
and work in South Australia, almost all his 
published work being concerned with Tertiary 
stratigraphy and palaeontology, the study of 
which he extended to include the whole of 
Australia. He published widely so that his work 
became known to a diverse readership. He was 
not only an important figure in the history of 
South Australian geology, but a man with a truly 
national outlook on his science. The isolation of 
his years in Penola had forced him through his 
published work to make and maintain contact 
with the embryo scientific communities that were 
growing up in the Colonies. Later travels 
enabled him to become an active member of 
several of these. His palaeontological work was 
systematic and thorough, and while it was 
inevitably superseded, it provided the foundation 
and the inspiration on which later workers could 
build. 

 
SCIENTIFIC SOCIETIES 

The Adelaide Philosophical Society, through 
which Woods communicated the results of his 
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early palaeontological researches, was founded in 
1853, the successor of a number of ephemeral 
cultural groups which appeared in Adelaide during 
the first decade after settlement. All were heirs of 
the South Australian Literary and Philosophical 
Society, formed in London in 1834, with the object 
of promoting "the cultivation and diffusion of useful 
knowledge of the colony". An early member of this 
pioneer Society was B. T. Finniss and among the 
papers presented was one by W. M. Higgins on 
"The Geology of Australia". Benjamin Babbage 
was· a foundation member and early President 
(1855-56). He communicated two papers with 
geological themes: "Observations on the Physical 
Structure of the Continent" (1855), and "On the 
Presence of Basaltic and Trap Rocks in the Gold 
Formation of the Colony" (1856). Other contributors 
were: W. H. Light "On the Elevation of the 
Australian Continent, more especially with 
reference to local changes of level in this Province" 
(1856); T. Wilson "On Volcanoes" (1856) and R. D. 
Hanson on "The Geology of the South East" (1867). 
This last was a somewhat unscientific paper which 
drew a critical response from Woods who recorded 
that the Philosophical Society had "a higher object 
than merely to encourage amateurs", a somewhat 
harsh put-down of a foundation member by a 
nonmember who was himself an amateur. 

By 1859 the Philosophical Society was 
incorporated with the South Australian Institute and 
in 1861 a Natural History Museum was opened on 
the first floor of the recently completed Institute 
Building on North Terrace with F. G. Waterhouse 
the first Curator. The earliest Museum collections 
were primarily mineralogical with material from 
Burra and other mining localities. 

Early acquisitions included a collection of Tertiary 
invertebrate fossils from the quarry behind 
Government House which was the source of much 
of the building stone for Adelaide's first public 
buildings. After taking part in Stuart's overland 
Expedition, Waterhouse returned to superintend the 
growth of the Museum collections, among which 
were considerable quantities of fossil bone 
including those of marsupials and birds including 
Diprotodon, Nototherium, Thylacoleo and 
Genyornis. Much of this material was sent to Sir 
Richard Owen in England for identification and 
description and helped to enhance Owen's 
reputation as the authority on Australian vertebrate 
fossils. 

During the eighteen sixties, the Philosophical 
Society lost much of its early vigour and found itself 
in a difficult financial position which was not helped 
by declining memberhip. At this time occurred two 
events which were both to re-vitalise the Society 
and inaugurate a new era in the advance of South 
Australian geology. 

 
GEOLOGY ESTABLISHED 

The founding Of the University of Adelaide in 
1874 and the appointment of Ralph Tate (1840-
1901) to the Chair of Natural Science marks a 
turning point in the development of geology in 
South Australia. For the next quarter of a 
century Tate was the pre-eminent figure and, 
with Walter Howchin and H. Y. L. Brown, laid the 
foundations for the systematic study of geology 
in the Colony. 

Ralph Tate was born in Alnwick, 
Northumberland. His father, Thomas Tate, was 
a mathematical physicist and the inventor of the 
double-action air pump, while his uncle, George 
Tate was a geologist of some standing. It was 
from his uncle that the young Tate gained his 
interest in geology. In 1857 he won an exhibition 
of the Royal School of Mines in London. Later 
he held teaching positions in several parts of 
Britain, as well as spending a year in London as 
Assistant Curator for the Geological Society. 
During 1867-68 he worked for mining concerns 
in Nicaragua and Venezuela and also visited 
other parts of Central America and the United 
States. Quite early in his career he developed 
his particular interests in palaeontology, marine 
molluscs and botany, publishing a series of 
papers on these subjects as well as finding time 
to write two textbooks on geology. The quality of 
his work in such diverse fields brought him to 
the attention of Lyell, Huxley and Hooker, 
respectively the leading geologist, zoologist and 
botanist of the Victorian age. 

At the age of 35 Tate came to Australia with a 
high reputation, and he immediately began to 
dominate the small scientific community. He was 
an active member of the Philosophical Society 
and on his initiative the Society rec;eived its 
Royal Charter in 1883. Its Transactions became 
a valuable and highly effective avenue for the 
communication of scientific research. In his first 
Presidential Address (1878) Tate touched on the 
history of geology' and listed previous 
publications, including those concerned with 
fossils. He went on to outline subjects requiring 
further investigation and argued for the 
expansion of the Museum as well as for the 
establishment of a Government Geological 
Survey Department. In his second address, 
given the following year (Tate 1879a), he 
presented a remarkably comprehensive review 
of South Australian geology, based on a series 
of lectures given at the University of Adelaide in 
the winter of 1877, and incorporating the results 
of some of his own early investigations that had 
included the 
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discovery of evidence of glacial action at Hallett 
Cove, The questions of past glaciation, the age and 
structure of the ranges and the stratigraphy of the 
Tertiary deposits, were to be the major themes 
pursued during the remaining decades of the 
century and later. 

Following the earlier reconnaissance of Selwyn 
the rocks of the Mount Lofty Ranges were generally 
believed to be of Silurian age, and so they 
appeared on R. B. Smyth's geological map of 
Australia (1875). The lack of fossils made them 
particularly intractable, although an enigmatic 
report, quoted by Woods (1862) of the discovery of 
Pentamerus oblongus (a Silurian brachiopod) some 
thirty miles south of Adelaide was perhaps an omen 
of future success. The first breakthrough came on 
Yorke Peninsula when Otto Tepper, an Ardrossan 
schoolteacher and naturalist, discovered fossils in 
local limestones overlying metamorphic rocks 
similar to those found in the Mount Lofty Ranges. 
The fossils, trilobites and what appeared to be 
corals, were examined by Tate and assigned to the 
Lower Silurian and, as a consequence, the rocks of 
the Mount Lofty Ranges he relegated to the pre-
Silurian, Tate still followed Selwyn in the belief that 
the Flinders Ranges were younger (probably 
Silurian) on the basis of lithological differences and 
inferred stratigraphical correlations between the two 
areas. 

The earliest regional studies of the ranges were 
those of Gavin Scoular who contributed several 
papers to the Transactions in the eighteen 
seventies and eighteen eighties. Those concerned 
with the Munno Para and Gawler areas discussed 
the local sequence, structure and economic 
potential of the rocks and were accompanied bv 
cross sections. 

In 1889, the Sydney-based palaeontologist Robert 
Etheridge Jr. re-examined the Ardrossan "corals", 
and showed them to be Archaeocyathids, 
(Etheridge 1890) thus establishing a Cambrian age 
for the Yorke Peninsula limestones. Accordingly 
Tate placed the underlying metamorphics in the 
Precambrian and assumed a similar age for the 
Mount Lofty Ranges - a view he was to hold for the 
rest of his life although he had recognised that, 
contrary to expectation, the upper sections of the 
essentially easterly dipping sequence were more 
highly altered than the lower sections. 

When Tate discovered evidence of glacial action 
in the form of ice-polished and striated bedrock 
surfaces overlain by morainic material at Hallett 
Cove in 1877, he recalled Selwyn's earlier record of 
similar indications in the Inman Valley. Predictably 
he sought correlation with the Pleistocene Ice Age 
of the northern hemisphere, although, because he 
considered the land at too Iow an elevation for 

glaciation, he assumed an earlier phase for the 
event (Pliocene) when the land was presumed 
to be considerably higher than at present. 
Although his discovery did not arouse a great 
deal of interest at the time, visits made to Hallett 
Cove by the Government Geologists of New 
South Wales and Queensland in company with 
Tate provided him with professional support. 

In 1893 the Australian Association for the 
Advancement of Science met in Adelaide and 
the "largest scientific excursion ever held in the 
Southern Hemisphere" led by Tate, visited the 
Hallett Cove locality. After some debate as to 
whether the age of the glaciation was pre- or 
post Miocene, a small committee consisting of 
Tate, Howchin and David, was set up to 
investigate the stratigraphy of the site (Tate et 
al. 1896). As the glacial strata were proved to be 
resting on Precambrian bedrock and overlain 
unconformably by Miocene (now known to be 
Pliocene) limestone, the conclusions reached by 
the investigators was that the glacial deposits 
and their associated features were of 
PermoCarboniferous age and comparable with 
those of Bacchus Marsh in Victoria. The 
direction of ice travel as indicated by the 
striations on the bedrock was from south to 
north. 

Tate's work on the Tertiary rocks and their 
fossil faunas was undoubtedly his major 
contribution to geological knowledge in South 
Australia. Between 1877 and 1900 he published 
some 40 papers concerned with Tertiary 
geology and palaeontology and the correlation 
of local sections with others around Australia. 
He made the, first scientific studies of the 
Tertiary rocks along the Great Australian Bight 
and the Murray River. His trip to the Nullarbor 
Plain in the summer of 1879 proved arduous 
and the use of camels for transport did not 
impress Tate. Although he had been forewarned 
of the problems of surveying the precipitous 
cliffs along the Bight by the reports of both 
Flinders and Eyre, and was prepared for the 
difficulties and risks involved, he still found that: 
"one of the greatest disappointments which it 
has been my ill-fortune to experience as a 
geologist was in reserve for me, as I travelled 
along the whole line of the Bunda cliffs without 
being able to make a close inspection of them". 
Because of their inaccessibility he was restricted 
to examining the west face of Wilson's Bluff 
itself, "a very difficult and dangerous task". 

The survey covered a large area of the 
Nullarbor Plain, extending inland as far as the 
"Pidinga 
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Rock Basin" where crystalline rocks were found, 
and his report (Tate 1879b) contained a wealth of 
geographical, botanical and meteorological 
information in addition to geology. 

Surveys of the Tertiary along the Murray River 
were confined to a few weeks annually over a 
number of years, and his account (Tate 1885) was 
the first since that of Sturt. Several sections were 
described, with information on the contained fossils 
and a discussion of the hydrography and physical 
features of the river. 

The Tertiary rocks of the Adelaide region were 
referred to in several of Tate's early papers, 
notably those dealing with strata lying beneath 
Adelaide as revealed in the Kent Town and 
Croydon bores (Tate 1882a, 1890b). Also several 
invertebrate fossil groups of Tertiary age were 
described in a series of systematic papers 
published in the Transactions. However the first full 
account of the Tertiary sections long known in the 
cliffs south of Adelaide was given by Tate in Tate & 
Dennant (1896). The sequence so well displayed in 
Maslin and Aldinga bays was described and 
referred to the Eocene (Aldinga Series) in the lower 
part, and interpreted as being overlain by Miocene 
strata with angular unconformity. This paper, 
together with others written in collaboration with J. 
Dennant and concerned with the correlation of the 
Tertiary marine rocks of Australia, marks the 
culmination of Tate's work on the Tertiary 
 

END OF AN ERA 
Ralph Tate died in September 1901 after a 
remarkably active and effective 25 years of 
endeavour. He did much to chart a sound course 
for South Australian geology. Personally he 
undertook research in all areas of geology and, 
through his University teaching and dedication to 
the Royal Society, promoted geology as a branch 
of natural science by every means at his disposal. 
Under his leadership and guidance the 
Philosophical Society became the Royal Society 
and its Transactions quickly became the respected 
journal for the communication of scientific 
knowledge in South Australia. Perhaps at the 
expense of enhancing his own scientific reputation 
overseas he used the Transactions almost 
exclusively for the publication of his work, and this 
lead was followed by others. In all, he contributed 
some 90 papers, the majority of them geological. 
The historian of South Australian geology certainly 
has cause to be grateful to Tate for ensuring that 
the accumulated research data of generations of 

geologists should be so readily available. 
Tate was not liked by all, perhaps in part 

because of his abrupt and at times abrasive 
manner. Professor Alderman's personal 
appraisal of the early years of South Australian 
geology provides some illuminating insights into 
the characters of Tate and other early 
geologists. Rogers's (1911) description of Tate 
as a "man 01 marked personality, too rugged 
for the sensibilities of many with whom he came 
into contact, yet towards those who had won his 
regard a man of tender human instincts" IS 

perhaps an apt summary of a complex, 
boisterous extrovert. Herbert Basedow, a 
student and life· long disciple of Tate (and 
opponent of Howchin), assessed him as follows: 
"Tate was every inch a man - kindly but gruff, 
and as straight as a dart; a loyal and faithful 
friend; a fearless debater and critic, and an 
excellent camp-mate; loved by his students, 
hated by his rivals and respected by the miners 
(including the roughs) he met on the field" 
(Basedow 1924). 
 

THE GEOLOGICAL SURVEY AND SCIENTIFIC 
EXPEDITIONS (1882-1900) 

In 1882 the Geological Survey of South 
Australia was established, with Henry Yorke 
Lyell Brown (1844-1928) as Government 
Geologist. Brown was born in Nova Scotia and 
educated in London. He joined the Geological 
Survey 01 Victoria in 1865, working under 
Selwyn. After the disbanding of the Victorian 
Survey, he moved to New Zealand and, in 1870, 
to Western Australia, where he acted as a one-
man survey for two years before it, too, was 
discontinued for financial reasons. For a time he 
re-joined Selwyn, then Director of the Geological 
Survey of Canada, but returned to Australia and 
the Geological Survey of New South Wales in 
1881. He therefore came to South Australia with 
wide and varied experience in survey work, and 
a resourcefulness and ability to work on his own: 
qualities taxed to the full during the years to 
come. He was assisted by H. P. Woodward until 
1886, but thereafter was left to work virtually 
single-handed. His scientific explorations to 
distant parts of the Colony were notable 
personal achievements which place him in the 
front rank of explorer-geologists. His early 
surveys, which took him as far afield as Mt 
Gambier, Coopers Creek and Mt Lyndhurst were 
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not conducted in any systematic manner (O'Neil 
(982), yet Brown was able to compile a geological 
sketch map of the Colony (1883) and to include a 
summary of South Australian geology in his report 
for the following year. The map was revised in 
1886, with much additional information, and again 
in 1899 when the first large scale geological map of 
the colony on the scale of 16 miles to the inch was 
published. This map, which laid the foundations for 
all later regional surveys, has remained unchanged 
in its essentials. It was a remarkable achievement. 
The map taken together with a series of 
Parliamentary Papers which contain the written 
results of his explorations in the northwest, the 
Lake Eyre Basin and the far west (Brown 1885, 
1892, 1898, 1905) summarises Brown's 
contribution to South Australian geology. He also 
examined large areas of the Northern Territory in 
1894, 1905 and 1907 and published the first 
geological map of this area at the scale of 20 
inches to the mile in 1889a. 

Perhaps Brown's most notable achievement was 
in delimiting the western boundary of the Mesozoic 
rocks in the Great Artesian Basin. The development 
of knowledge of this previously littleknown 
geological province is of great interest and was 
summarised by Etheridge in a Royal Society of 
South Australia Memoir (Etheridge 1902). Tate had 
made several references to the geology and 
palaeontology of the rocks within the Basin (Tate 
1879a, 1880b, 1882b) which he long maintained 
were of Jurassic age. A Cretaceous age was first 
intimated by Huddlestone (1884) based on 
identifications by Etheridge of fossils collected by 
Brown. Cretaceous forminifera from deep bores at 
Hergott Springs, Tarkaninna and Mirrabuckinna 
(Howchin 1886, 1893, 1894) provided valuable 
corroborative evidence. Brown (1889a and b, (892) 
extended knowledge of the Mesozoic within South 
Australia, and was the first to discover Cretaceous 
rocks near Darwin (Brown 1895). Tate (1889b) 
finally accepted the Cretaceous age of the fossils of 
the Lake Eyre Basin. 

The explorations of Gosse, Giles, Warburton and 
Forrest in the early eighteen seventies had made 
known large areas in northern South Australia and 
the southern part of the Northern Territory. In 1889, 
Tietkins, who earlier had explored with Giles, led 
the Central Australian Exploring Expedition across 
some of the same ground, visiting previously 
discovered localities such as Ayers Rock and Mt 
Olga. He returned with many geological specimens 
later described by Brown (in Tietkins 1891) with the 
comment that Tietkins' report "gave a good idea of 
the geology of part of the interior hitherto unknown". 
Brown also corrected Gosse's misconception that 
Ayers 

Rock was of granitic composition by identifying 

the specimens supplied as of sedimentary 
origin. 

The Elder Expedition of 1891 led by David 
Lindsay, was the first specifically scientific 
exploration of the northern interior. The 
expedition's geologist was Victor Streich, whose 
report (Streich 1893) provided a comprehensive 
account of the geological features of the isolated 
ranges lying south of the main east-west 
Musgrave chain. The granite rocks and basic 
dykes of the Everard and Birksgate ranges, and 
other igneous rocks were described, together 
with a belt of palaeozoic sandstones, quartzites 
and metamorphic rocks lying to the south. The 
assumed Palaeozoic age of the sediments was 
based on inference as no fossils were 
discovered. 

The most productive expedition in scientific 
terms was the Horn Expedition of 1894, the 
objectives of which were the scientific 
examination of the country between Oodnadatta 
and the MacDonnell Ranges including the 
"collection of specimens illustrative of ... the 
geological structure and mineralogical resources 
of that region, and the illustration by 
photography of any remarkable features of the 
country traversed". Tate and J. A. Watt were the 
geologists attached to the expedition (Tate also 
being responsible for the botanical work). 

Apart from isolated references to the geology 
of the MacDonnell Ranges by some of the 
earlier explorers, the first detailed observations 
were those of Chewings.(1891, 1894) and 
Brown (1890). Tate & Watt (1896) discussed the 
age and relationships of the metamorphic rocks 
forming the foundation of the ranges, classifying 
them as Precambrian in agreement with Brown. 
The overlying strata forming the east-west ridge 
system lying to the south were assigned to the 
Ordovician - on the basis of an abundant 
invertebrate fossil fauna of nautiloids, 
gastropods, trilobites and brachiopods, notably 
from the Horn Valley Siltstone. The Ordovician 
sequence was described in some detail and the 
folded nature of the beds recognised. By 
including within the Ordovician all the 
sedimentary beds lying on the south flank of the 
MacDonnell Ranges, Tate and Watt eliminated 
the Cambrian (as previously interpreted by 
Chewings and Brown) from the sequence. 

The Cretaceous and overlying Desert 
Sandstone (Supra-Cretaceous) and the age and 
origin of the silicification of these beds also were 
discussed. The geological report of the Horn 
Expedition was a remarkably full account of a 
large area of central Australia, and included 
descriptions of thin sections and a systematic 
account of the palaeontology of the Ordovician 
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strata. The expedition also visited Ayers Rock and 
the Olgas, returning with the first photographs to be 
published of these spectacular features. 

About this time, in 1892, an aboriginal reported 
numerous large bones in the bed of Lake 
Callabonna, a dry salt pan lying northeast of the 
Flinders Ranges. The South Australian Museum 
promptly initiated a programme of excavations and 
research led by E. C. Stirling and A. H. C. Zeitz. 

Investigations revealed the lake to be a 
Diprotodon graveyard and the scattered remains of 
over 80 specimens were collected, together with 
the bones of giant wombats and kangaroos and the 
skeletons of a large extinct emu. The Callabonna 
disoveries and the subsequent restorative and 
descriptive work carried out at the Museum (Stirling 
1900; Stirling & Zeitz 1900) added greatly to the 
existing knowledge of the Pleistocene vertebrates 
of Australia and to climatic conditions in central 
Australia during the more recent phases of 
geological history. 

The work also established the South Australian 
Museum as a centre for the study of vertebrate 
fossils which during this century has led to a 
considerable advance in knowledge of the Tertiary 
antecedents of the Australian marsupial fauna. This 
has been achieved notably through the researches 
of R. A. Stirton who led several combined 
University of California and South Australian 
Museum expeditions during the nineteen sixties. 
These and later explorations have produced 
important fossil-bearing sequences in the Lake 
Eyre and Lake Frome basins. 

In 1881, Walter Howchin (1845-1937) arrived in 
South Australia after giving up his career as a 
Methodist Minister in the north of England because 
of severe lung disease. Although on arrival at Port 
Adelaide he was so weak that he had to be carried 
from the ship, he recovered and soon began a new 
and vigorous life making a remarkable contribution 
to South Australian geology before his death at the 
age of 91 (FigA). Like Tate he came to the Colony 
with considerable geological experience although, 
unlike Tate, he had no formal training in the 
science. His previous work had centred on 
microfossils, and his early publications (in the 
Transactions) were on Tertiary foraminifera which 
were to remain a continuing interest. But with new 
fields to conquer, his researches diversified and he 
soon made some important contributions. The 
discovery, with Professor T. W. Edgeworth David 
(University of Sydney) of Cambrian fossils 
(Archaeocyathae) in limestones along the western 
flank of the Mount Lofty Ranges at 

Fig. 4. Howchin at Curlew Point, Reynella. 
Circa 1920. (Photo: R. C. Sprigg). 

 
Normanville,and his tracing of the beds north to 
the Sellick Hill area, was of particular 
significance; for it allowed the thick pile of strata 
which form the ranges to be dated. Howchin 
described the fossil· bearing limestones passing 
beneath quartzites within a thick sequence of 
beds with a regional dip to the east. As the 
observable beds had a consistent strike and dip, 
and appeared to belong to the same 
conformable series, he assumed a Cambrian 
age for the whole. Local, but atypical dips led 
Howchin initially to believe the fossiliferous 
limestones were near the base of the sequence 
but the rocks are overturned and although his 
later work certainly implied recognition of the 
true situation he never acknowledged it in print. 

The subsequent recognition of Archaeocyatha 
in limestones from as far north as Blinman and 
Wirrealpa extended the known distribution of 
Cambrian rocks in South Australia, but the 
general absence of fossils in the old rocks 
throughout the highland belt left unresolved any 
firm conclusions on the stratigraphic position 01 
the bulk of the sedimentary sequence. 
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Inspired by the results of investigations at Hallett 
Cove, and mindful of Selwyn's observation in the 
Inman Valley, Howchin extended the search for 
glacial features south on Fleurieu Peninsula as far 
as Cape Jervis. Everywhere he found strong 
evidence of ice action, notably the presence of thick 
drift deposits with abundant erratics, and several 
glacial pavements in the valley of the Inman River 
(Howchin 1895; David & Howchin 1897; Howchin 
1898a, 1898b). He also extended the known 
occurrences of glacial rocks to southern Yorke 
Peninsula (Howchin 1900a) and Kangaroo Island 
(Howchin 1899). 

By 1900 the three resident geologists Tate, 
Howchin and Brown all held different views on the 
age and structure of the ranges. Howchin, on the 
basis of the discovery of the Archaeocyatha bearing 
limestones of Sellick Hill, assumed a Cambrian age 
for the sequence; Tate unequivocally opted for an 
Archaean age; and Brown interpreted the 
southeasterly dipping sequence as ranging in age 
from possible Lower Silurian to Cambrian. 

Then in 1900, Howchin discovered glacial beds 
(tillites) in the valley of the Sturt Creek a few miles 
south of Adelaide. He later demonstrated the great 
thickness and wide geographical extent of these 
beds which, as they formed part of the sequence in 
the ranges, he believed to be of Cambrian age. His 
description and documentation of the tillites was 
meticulous and he was able to show convincingly 
that many of the "boulder beds" previously 
described by workers such as Selwyn, Ulrich and 
Brown were in fact of the same age and origin. 
Woodward (1885) had described such a deposit 
from the north Flinders Ranges and suggested a 
glacial origin. Howchin's search for the conclusive 
evidence provided by striated erratics within the till 
prompted his announcement of the discovery 
(Howchin 1900b) followed by a close study of the 
geological sequence on the western side of the 
ranges to determine the position and relationships 
of the glacial beds within the sequence (Howchin 
1906). Having marshalled his evidence, and 
extrapolatd the known occurrences into the 
northern ranges, he published his findings overseas 
(Howchin 1908a, 1912) where they were acclaimed 
as the first evidence of such an ancient glaciation in 
the Southern Hemisphere and one of the few then 
known anywhere in the world. 

Despite the strength of the supporting evidence, 
the glacial interpretation of the boulder beds did not 
go unquestioned, notably by Herbert Basedow who 
believed them to be the result of earth movements 
and consequent disruption of strata by strong local 
pressures producing "false pebbles" (Basedow & 
lliffe 1908). While the disagreement was strong in 
Adelaide for some time, there were few dissenting 

voices and Howchin's recognition of the glacial 
nature of the deposits has been generally 
supported by later workers. 

After 1902 Howchin concentrated his studies in 
the Mount Lofty Ranges. His discovery of the 
ancient glacial tillites led to a close investigation 
of the stratigraphic position and structural 
relationship of these persistent beds, and was 
extrapolated to include the entire sequence of 
rocks in the western part of the ranges. The 
results of this research were published in two 
key papers (Howchin 1904, 1906) and later 
summarised (Howchin 1907). He extended his 
fieldwork into the Flinders Ranges in 1906 when 
he undertook a traverse from Parachilna through 
Blinman to the Lake Frome Plains. Publication 
of the results was deferred until 1922 as 
Howchin had intended carrying out further 
investigations. 

Howchin was a fine stratigrapher and by 1907 
had already made remarkable advances 
towards elucidating the stratigraphy and 
structure of the western Mt Lofty Ranges. He 
had recognised the strongly folded nature of the 
sequence with overfolding in some areas, and 
the prevalence of faulting and had described the 
succession from the Precambrian (Archaean) 
metamorphic basement to the Archaeocyatha-
bearing limestones near the top of the 
sequence. On the basis of the fossils in the key 
Sellick Hill section, Howchin, as noted above, 
had assumed a Cambrian age for the entire 
sequence, dividing it into a Lower Division, up to 
and including the Brighton Limestone, and an 
Upper division taking in the remainder of the 
succession. 

Howchin's fieldwork was always thorough and 
his observations documented meticulously. 
Even on his reconnaissance surveys, as for 
example that to the Flinders Ranges, he had the 
ability to grasp the essentials of structure and 
sequence, and was quick to point out the sharp 
distinction in tectonic style between the 
contorted and overfolded southern ranges, and 
the dome and basin folding of the Flinders. He 
recognised the dome structure around Blinman 
with its associated igneous rocks, and the thick 
succession lying above the Archaeocyatha 
limestones on the eastern flank of the Ranges 
including the fossiliferous limestone at 
Wirrealpa. 

In the Adelaide region Howchin was 
particularly concerned with the basal beds in the 
Cambrian series and their relationship to the 
underlying basement. In the Aldgate-Stirling 
area, and elsewhere, he described reworked 
Precambrian 
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material, notably ilmenite and feldspar, in the basal 
grits and conglomerates and noted "that they 
represent the waste and redistribution of these 
older rocks" (Howchin 1907). He summarised (p. 
142) the overall structure of the ranges and the 
unresolved question bearing on the relationship of 
the strongly metamorphosed eastern ranges to 
those on the western side as follows: "The dip on 
either side of the Precambrian axis of elevation is 
complemented in its direction. The prevailing dip of 
the beds on the western side of the axis is towards 
the west; and on the eastern side towards the east, 
forming together a great anticlinorium, which 
requires, for stratigraphic consistency, that there 
should be a repetition on the opposite limb of the 
fold, not necessarily maintaining a lithological 
resemblance, but as equivalents in the order of 
succession". He later dealt with more specific 
sections of the sequence, in particular with the 
lowermost beds exposed in the Torrens Gorge area 
(Howchin 1915), and in his last major contribution 
to the geology of the Mount Lofty Ranges he 
discussed the geology of the Barossa Ranges 
(Howchin 1926). 

At no time had Howchin attempted formally to 
define his Cambrian series, but in 1922, Edgeworth 
David in describing supposed crustacean remains 
from siliceous limestones below the Brighton 
Limestone at Reynella, suggested that all rocks 
between the Precambrian basement and the 
Archaeocyatha limestones should be referred to as 
the Adelaide Series (David 1922). He also 
suggested that they should be provisionally 
assumed to be of Proterozoic (Upper Precambrian) 
age. This move was supported by Mawson and 
accepted by Howchin, who, however, continued to 
believe in a Cambrian age for the rocks above the 
Brighton LimestoneThe idea that the rocks of the 
ranges were older than Cambrian followed from 
researches into the stratigraphic range of the 
Archaeocyathinae, which by the late nineteen 
twenties had been shown to be restricted to the 
Lower and Middle Cambrian. In 1918 Howchin 
published his "Geology of South Australia", an 
important summation of South Australian geology 
and incorporating the results of his own extensive 
researches. It was revised and expanded in 1929 
and a measure of the book's value and success 
was that it remained on the University of Adelaide's 
list for geology students until 1953. David continued 
his search for organic remains in the Proterozoic 
rocks of the Adelaide region, and in 1936 published 
a monograph in association with R. J. Tillyard in 
which supposed arthropod and annelid remains 
were described from Tea Tree Gully and elsewhere 
(David & Tillyard 1936). These "fossils" since have 
been discredited. 

Howchin's fieldwork and publications 
continued undiminished after his retirement in 
1920. His last paper on the rock of the Adelaide 
Series was concerned with the geology of the 
Orroroo district (Howchin 1930). In 1936 he 
wrote an outline of the growth of geological 
knowledge for the Royal Geographical Society. 
In a very real sense it provides a personal 
review of more than 50 years of sustained 
geological research. Certainly he had made a 
very significant contribution to the development 
of South Australian geology. Mawson (1936) 
also summarised the progress of geological 
knowledge for the Royal Society. Discussing the 
older rocks with which Howchin had grappled for 
so long he commented: "the complete 
elucidation of these older formations is still our 
greatest problem. It will be seen that already 
much has been pUblished concerning them. But 
since great areas of rocks of their class exist in 
our northern areas, it will be long before they are 
fully explored". 

 
THE MAWSON ERA 

After the death of Tate, the Chair of Natural 
Sciences at the University was discontinued 
although Walter Howchin was appointed 
Lecturer in Geology and Palaeontology in 1902. 
He was joined briefly (1902-04) by W. G. 
Woolnough, a pupil of Edgeworth David, as 
Lecturer in Mineralogy and Petrology but 
deficiencies in accommodation and facilities 
were such that Woolnough made an early return 
to Sydney. He was replaced by Douglas 
Mawson (1882-1958) another Sydney graduate, 
in 1905. Mawson's appointment began a 
distinguished chapter in the history of geology in 
South Australia. 

Mawson was born in England and came to 
Australia as a child. He graduated B.Eng. at the 
University of Sydney in 1901 but after further 
study and two years of geological investigations 
in the New Hebrides (Vanuatu) he completed his 
Science degree in 1905. Mawson came to 
Adelaide before attaining international fame for 
his Antarctic explorations. His first journey south 
was in 1907 and after his 1911-14 Australian 
Antarctic Expedition he was knighted in 1914 
(Fig.5). 

On his arrival in Adelaide, Mawson was 
frustrated by the lack of research facilities and 
by the proprietary interest that Howchin had 
already assumed in the study of the older rocks 
of the Mt Lofty Ranges. Consequently he first 
turned his attention to the Broken Hill area, 
where he carried 
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Fig. 5. Mawson on his return from the Shackleton 
Expedition, 1909. Howchin is standing to the 
left. (Photo: P. Driver-Smith). 

 
out extensive, though intermittent, field work from 
1906 onwards. His results, published as a Royal 
Society of South Australia Memoir (1912), led to the 
award of a D.Sc. in 1909 and election to a 
Fellowship of the Royal Society in 1923. The 
wellexposed metamorphic and associated igneous 
rocks of assumed Precambrian age named the 
Willyama Complex were found to be overlain by a 
sequence of partially metamorphosed sedimentary 
beds, named the Torrowangee Series. The latter 
were tentatively correlated with Howchin's 
Cambrian sequence in the Mt LoftyFlinders Ranges 
arc. Conspicuous among the Torrowangee rocks 
were tillites, which were already proving very useful 
marker beds in the elucidation of the unfossiliferous 
sedimentary sequences. Mawson described in 
considerable detail the petrography of the various 
rock types represented in the region, and also 
discussed the economic geology and origin of the 
Broken Hill lodes. 

Mawson was the first to draw attention to the 
wealth of interesting minerals to be found in the 
Olary Province and several of his early papers were 
concerned with these. He recognised the presence 
of uranium mineralisation in the Radium Hill area 
and described and named the new mineral davidite 
(a complex uranium titanate). The Radium Hill Mine 
was worked sporadically as a source of radium for 
medical purposes. The discovery of uranium 
minerals in the Mt Painter area by W. B. 
Greenwood in 1910 drew Mawson's attention to the 
north Flinders Ranges and a series of secondary 
uranium minerals was described by Mawson and 
Brown (see Gee 1911). 

Investigations in the Flinders Ranges were then 
deferred because of other commitments. Antarctic 
exploration took Mawson away from the University 
for considerable periods until after the First World 
War. He went south with Shackleton in 1907 when, 
with Edgeworth David, he climbed Mt Erebus, and 

was in the party which located the magnetic 
pole. He declined an offer by Scott to join the 
British Antarctic expedition of 1911-13 because 
there seemed likely to be too little opportunity for 
scientific research. He then organised his own 
Australian Antarctic Expedition (1911-1914) and 
achieved a considerable amount of geological 
work in Adelie Land and King George V Land. 
War work occupied him on his return and it was 
not until 1919 that he went back to the 
University. 

Meanwhile Howchin had been appointed 
Honorary Professor of Geology the previous 
year at the age of 73. Also, several petrologists 
had worked briefly at the University. Notable 
among them were W. N. Benson who 
contributed papers on the igneous rocks of 
Blinman and on the structure of the Mt Lofty 
Ranges (Benson 1909, 1911), and C. E. Tilley 
(later to achieve distinction at Cambridge 
University) who worked on the metamorphic 
rocks of southern Eyre Peninsula and igneous 
rocks on Kangaroo Island (Tilley 1919, 1921a, 
1921b, 1921c). In 1921, Mawson was offered 
the newly created Chair of Geology and 
Mineralogy and, apart from a break in 1929-31 
when he undertook his second major expediton 
to the Antarctic (the B.A.N.Z.A.R.E. Expedition), 
he remained at the University until his retirement 
in 1952. 

During the nineteen twenties Mawson's 
fieldwork became increasingly concentrated in 
the Flinders Ranges and, after an initial 
petrological paper on the igneous rocks of the 
Mt Painter country (Mawson 1923), he produced 
an important series of papers on the stratigraphy 
and structure of the sedimentary beds and their 
associated igneous rocks. His sustained 
investigations over the next 25 years produced a 
mass of information, including detailed 
descriptions of key sections which revealed the 
great thickness of the Proterozoic and Cambrian 
sequences in the Flinders, together with 
evidence of at least two phases of glaciation. 

Mawson became increasingly concerned with 
attempts to correlate the' succession in the 
Flinders with the much thinner sequence 
described by Howchin in his type areas near 
Adelaide. Moreover he recognised the problems 
of lateral variations in rock type and thickness, 
and the absence of certain beds from some 
areas which, when dealing with an 
unfossiliferous sequence such as the 
Proterozoic, made correlations extremely 
difficult. In general, Mawson was able to 
recognise most of Howchin's units and carried 
the Proterozoic up to the base 
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of the Pound Sandstone, which he defined. He 
believed this prominent ridge-forming formation to 
mark a change in climate and the start of a new 
cycle of deposition and wrote: "though definite 
fossils have not been yet found in it, I still prefer to 
accept this sandstone as the base of the Cambrian 
succession in South Australia" (Mawson 1940). 

A reappraisal of the stratigraphic relationship of 
the Pound Sandstone led to the formation being 
relegated to the Precambrian (Glaessner & Daily 
1959). Further understanding of the stratigraphy 
and structure of the highland chain was to be 
worked out within the framework of the Adelaide 
Geosyncline concept, introduced by David & 
Browne (1950), which was accepted by Mawson & 
Sprigg (1950) and developed by Sprigg (1952a). 

By 1950, detailed re-mapping of Howchin's type 
area in the Mt Lofty Ranges by Sprigg, and further 
evidence compiled by Mawson in the north, led to 
a complete revision of the status and 
nomenclature of the rock succession in the 
Adelaide Geosyncline. The Adelaide Series was 
renamed the Adelaide System and subdivided into 
three Series - the Marinoan, Sturtian and 
Torrensian, in descending order (Mawson & 
Sprigg 1950). This terminology, with the addition of 
the Willouran Series at the base of the system, 
has been accepted by later workers and is today 
used in a Time-Rock sense in conjunction with the 
rock group subdivision developed during 
systematic field mapping of the geosyncline by the 
Geological Survey during the nineteen sixties. 

During the interwar years, Mawson's colleague 
at the University was Cecil Madigan (1889-1947) a 
graduate in mining engineering from Adelaide 
University and a Rhodes Scholar who had taken 
part in Mawson's Austraiian Antarctic Expedition 
before the First World War. Because of Howchin's 
continuing studies in the local ranges and 
Mawson's concern with the Flinders, Madigan 
turned his attention to Fleurieu Peninsula, 
describing the geology in a number of papers 
(Madigan 1925, 1926, 1927). The region proved to 
be structurally complex with limited outcrop away 
from the coast. However, Madigan suggested that 
the metamorphic rocks of the Peninsula were of 
Cambrian age and not older as previously 
supposed. His view was confirmed by later work in 
the eastern ranges which was to lead to the 
defining of the Kanmantoo Group. 
Madigan's later career was largely devoted to the 
exploration of central Australia. He examined the 
geology of the MacDonnell Ranges, using aerial 
reconnaissance and aerial photography as an 
adjunct to ground survey. He next turned his 
attention to the Simpson Desert, making a 
particular study of the sand dunes, and in 1939 
made the first crossing from west to east, using 

camels, from Andado Station to Birdsville. 
Service in the Second World War was followed 
by his premature death in 1947. 

Arthur Alderman, a student in Mawson's 
Department during the nineteen twenties, later 
became a junior member of staff. His long 
association with the University continued, after 
a break of some years, when he was appointed 
Professor after Mawson's retirement in 1952. 
Alderman's own considerable contributions to 
South Australian geology were in the fields of 
geochemistry, petrology, sedimentology, 
geological education and meteoritics, the latter 
a rather specialised branch of earth science 
that attracted a number of South Australian 
scientists from the nineteen thirties onwards. 

 
THE MINES DEPARTMENT AND MINERAL 
EXPLORATION IN THE INTERWAR YEARS 
During the interwar period the State 

Department of Mines had a staff of only two 
geologists - but they were of the highest calibre. 
L. K. Ward was Government Geologist and 
head of the Department from 1912 to 1944, and 
R. L. Jack his deputy from 1912 to 1931. 
Despite pressing and well justified requests 
from Ward, no expansion of the Geological 
Survey took place until the appointmem of S. B. 
Dickinson in 1940. 

Ward (1879-1964) was Sydney-born and a 
student contemporary of Mawson and 
Woolnough at the University of Sydney (Fig. 6). 
He had major administrative responsibilities as 
head of the Department, which resulted in less 
fieldwork, more Government and 
intergovernment committees, and a front-line 
position in contentious public issues, yet his 
scientific contribution was substantial (Ward 
1926, 1927, 1944). In the period before the 
establishment of the Commonwealth Bureau of 
Mineral Resources, Ward's abilities were also 
utilised on important national projects, for 
example as a member of the Royal 
Commission on the Coal Industry (1929-30). 

Robert Lockhardt Jack (1878-1964) was the 
son of Robert Logan Jack, the explorer-
geologist, who spent 20 years in Queensland as 
Government Geologist. During his two decades 
in South Australia, Jack completed several 
major studies which are notable for their 
breadth of coverage and general excellence 
(Fig. 7). Bulletins dealing with metals, 
phosphate, salt, building stones and 
underground water in South Australia, are 
based on sound field observations and remain 
important 
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references even today (Jack 1919, 1921, 1923, 
1925). They earned Jack a D.Sc. at the University 
of Adelaide in 1930. 
During the nineteen twenties R. W. Segnit (1894-

1961) undertook rapid surveys of widelyseparated 
areas containing the Adelaidean and Cambrian 
successions (e.g. Segnit 1939). He was the first to 
appreciate the significance of several 
unconformities within the Adelaidean succession, 
most notably the discontinuity at the base of the 
older tillites. Segnit, in collaboration with J. R. 
Dridan, also studied the possibility of underground 
water supplies on northwestern Eyre Peninsula 
(Segnit & Dridan 1938). 

Between them, Ward, Jack and Segnit were 
instrumental in locating and documenting significant 
deposits of the mineral resources which South 
Australia badly needed for its future expansion and 
development, especially underground water, iron 
ore, construction materials and coal (Fig. 8). 

Exploration for coal dated back to the beginning of 
European settlement. As early as 1857, the colonial 
House of Assembly approved a reward for the 
discovery of commercially viable coal in South 
Australia. With the discovery of coal in a railway 
dam excavation at Leigh Creek in 1888, active 
Government assistance to coal exploration 
companies was provided in the 
form
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of geological advice and subsidised use of 
Government drilling rigs. Despite the discovery of 
coal at Noarlunga (?1848), Hope Valley (1857), 
North Adelaide (1857), Pidinga (1885), Lake 
Phillipson (1902), Bower (1902), Moorlands (1910) 
and Anna (1920), the first successful coal mining 
venture was the development of the Leigh Creek 
coalfield during World War II. The main reason for 
this delay lay in the ready avilability of cheap high 
quality coal imported from New South Wales. 

The discoveries of precious opal at Coober Pedy 
(1915), Mintabie (1919) and Andamooka (1930) 
also occurred during the period. Major development 
of these gemfields did not occur however until after 
World War II when the price of opal increased. In 
contrast to all other mineral developments in the 
State, opal mining largely remains in the hands of 
small operators and geological investigations have 
been minimal. 

Fig. 8. Drilling for coal at Moorlands during the 
1920's. (Photo: SA Dept of Mines and 
Energy.) 

 
The mining of iron ore was a major success story 

during the first half of the twentieth century in South 
Australia; however, the industry extends back to the 

earliest days of the Colony. The significant use 
of iron ore in colonial South Australia was as a 
flux in smelting copper and lead ores. Initially 
the necessary flux was quarried from sources 
close to the mining operation, but with the 
development of the Broken Hill silver/lead/zinc 
deposits from 1883, and the resulting 
establishment of smelters at Port Pirie in 1889, 
the need for flux increased dramatically. In 1896 
the Broken Hill Proprietary Co. LId (BHP) 
became anxious about supplies of ironstone for 
its Port Pirie smelters and initiated a search for 
new supplies in the area. The Company soon 
recognised the potential of high grade ores at 
Iron Knob and Iron Monarch in the Middleback 
Ranges and quarrying started in 1900. 
Dwindling ore reserves in their silver/lead/zinc 
leases at Broken Hill in 1912 led BHP to 
establish a steelwork in Newcastle N.S.W. uSing 
iron ore from the Middleback Ranges (Fig. 10). 
Thus use of iron ore as flux became secondary 
to its use in the production of steel, and by the 
early nineteen twenties iron ore displaced 
copper as the State's most valuable mineral 
resource. The earliest systematic geological 
studies of iron deposits in the Middleback 
Ranges were carried out by Jack (Jack 1923, 
1928). 

Perhaps the most striking feature of mineral 
exploration before World War II, in contrast to 
the modern era, was the general absence of a 
systematic approach (Fig. 11). Virtually no 
geologists were employed by mining companies. 
The Mines Department played a major role in 
the encouragement of mineral search and 
carefully documented significant discoveries, but 
like the community at large, it placed 
considerable faith in prospectors whose efforts 
had initiated all the earlier successful mining 
operations in the State 

The application of geology to the search for 
underground water started with the 
establishment of the Geological Survey. Deep 
wells had been dug or bored since the beginning 
of the Colony, and by 1878, deep artesian wells 
were being drilled in the far north. 

Most early water wells however were sunk 
randomly, without geological advice. But when 
soon after his appointment in January 1883, H. 
Y. L. Brown visited the Wilmington area to 
examine the site for a proposed water bore it 
was clearly recognised that geological 
knowledge was a necessary prerequisite in the 
search for underground water. 

Ward's appointment as Government Geologist 
saw an intensification of geological 
investigations 
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related to water. Jack spent five months on 
northern Eyre Peninsula during 1912-13 examining 
underground water sources for the expanding 
wheat-belt community. His subsequent publications 
provide the first detailed account of the geology of 
this large area (Jack 1912, 1914). During the 1914-
15 drought, Adelaide's water supply was severely 
depleted and Ward found it necessary to examine 
underground sources on the Adelaide Plains. 

In the nineteen twenties, Jack undertook a 
pioneering study of underground water in the Great 
Artesian Basin (Jack 1925). The report represents a 
landmark in South Australian geology because it 
approaches a modern basinal analysis. Before 
resigning from the Mines Department, Jack also 
completed a summary bulletin on groundwater in 
the State. Ward examined the water resources of 
the Eucla Basin during 1921, and from 1925-31 
was geological adviser to the Federal Government 
on water supplies in the Northern Territory in 
addition to his South Australian duties. 

After Segnit joined the Mines Department in 1931 
the first comprehensive town water supply 
investigation was undertaken, a study seen to have 
"no known parallel at the time" (Segnit & Dridan 

1938). In order to provide a domestic supply for 
Streaky Bay on Eyre Peninsula, Segnit 
examined the geology and water quality of a 
small basin south of the town, making use of 
data from numerous wells which had been sunk 
over the previous 20 years. Recognising that 
freshwater occurred in a thin layer overlying salt 
water, in a shallow Cainozoic limestone and 
sand aquifer, he recommended construction of a 
water trench from which the fresh water layer 
could be tapped. 

Supposed surface indications of petroleum 
were recognised and exploited early in South 
Australia. Bitumen was first found along the 
ocean beaches of Kangaroo Island before the 
foundation of Adelaide and used in the caulking 
of boats. A rubbery, bituminous substance, 
found in the Coorong district and commonly 
known as coorongite, was first recorded in 1852. 
Until the nineteen twenties, many regarded this 
as a mineral bitumen and a presumed dried oil 
seepage. 

Commercial interests were quickly convinced 
of the mineral origin of coorongite and coastal 
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bitumen and by the end of the 1860's had drilled  THE POSTWAR PERIOD 1945-1986 
Australia's first oil wells (in the Coorong area and 

on Kangaroo Island). The question of oil occurrence 
was brought to the attention of Tate, Howchin and 
Brown. None devoted much time to the issue 
because they all doubted the authenticity of alleged 
oil indications. South Australian geologists, with the 
exception of Basedow and A. C. Broughton 
remained sceptical about the State's petroleum 
potential until the nineteen fifties. 

Nevertheless, from 1912 until the early nineteen 
thirties there was a strong interest in oil exploration 
in South Australia. The question of petroleum 
occurrences in the State became a matter of public 
debate and a long running conflict developed 
between entrepreneurial petroleum consultants and 
the more cautious Government and University 
geologists, e.g. Basedow (1915) and Wade (1915). 
Exploration for oil including the drilling of deep wells 
proceeded, however, principally in the Coorong and 
South East areas, and on Eyre Peninsula. The 
Richmond Park bore drilled by the South Australian 
Oil Wells Company near Robe, was especially 
notable as 4504 feet (1373 m) of sediments were 
penetrated before drilling stopped in the Mesozoic. 
This was to be the deepest bore drilled in the South 
East for over 40 years. 

The nineteen twenties proved to be an active 
decade for petroleum exploration principally in the 
South East, although Broughton had published the 
first description of the algal blooms in the Coorong 
that are critical to the understanding of coorongite 
(Broughton 1920). Commercial interest in oil 
exploration in the State waned during the 
Depression. Without doubt, the most prominent 
local promoter of petroleum exploration during this 
interwar period was H. Basedow (1881-1933). 

The nineteen twenties also saw the 
commencement of one of the more idiosyncratic 
episodes in the history of South Australian geology, 
involving Robert Bedford (1874-1951) and the 
Kyancutta Museum. Founded soon after 

World War I in the then, remote Eyre Peninsula 
town of Kyancutta, this institution was officially 
opened by the Governor on 26 June 1929. 
Regrettably, because of his independent nature and 
his insistence that the Kyancutta Museum was a 
public institution, Bedford antagonised professional 
scientists in Adelaide. As a result, the contributions 
that Bedford and his family made to the study of the 
Cambrian fossil, Archaeocyathinae from the 
Beltana area of the northern Flinders Ranges, were 
published in Records of the Kyancutta Museum 
(e.g. Bedford & Bedford, 1937, 1939). 

 
THE POSTWAR PERIOD 1945-1986 

At the end of World War II, geological research in 
South Australia was still the preserve of a few 

individuals. A Geological Survey had been 
established within the Department of Mines but 
still had a minimal staff. The other centre of 
geological research, the Department of Geology 
and Mineralogy at the University of Adelaide, 
employed only two full-time lecturers. 
Reconnaissance geological mapping of small 
areas scattered throughout the State had been 
accomplished, largely in connection with mineral 
prospects, but much of the State remained 
unmapped and unknown except in broad 
outline. 

In the next 40 years, geology in South 
Australia underwent a major transformation. The 
geological profession grew rapidly in numbers 
and the scope and volume of geological 
investigations and research increased 
dramatically. This diversification of geology 
within South Australia after World War II was 
directly linked with the institutional expansions. 
The increase in mineral exploration carried out 
by private companies also played a key role. 
New techniques of absolute dating became 
available; new geophysical methods made 
possible the investigation of sedimentary basins 
in a detail unknown in earlier days, During the 
nineteen fifties and 'sixties exploration for 
petroleum provided a major Impetus to the 
increase in geological knowledge of the State, 
both onshore and offshore. A dramatic increase 
in mineral exploration in South Australia 
occurred with the "mineral boom" starting in the 
nineteen sixties, with a parallel increase in 
student enrolments at educational institutions. 

But the sytematic regional mapping of the 
State contributed more than any other single 
factor to the progress of geology in South 
Australia during this period (Fig. 12). 

 
ORGANISATIONAL CHANGES 

The most notable institutional development of 
this period was the growth of the Geological 
Survey within the Department of Mines. This 
was a direct result of the South Australian 
Government's determination to industrialise the 
State. The exploration, assessment and 
development of the State's mineral resources 
was appreciated as an important aspect of this 
policy, which was successfully promoted by S. 
B. Dickinson, Director of Mines and Government 
Geologist from 1944 to 1956 (Fig. 13). World 
War II provided the catalyst for such 
developments by 
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initially increasing concern about coal supplies. 
Exploration for uranium quickly came to the fore. 

As part of the wartime mineral exploration 
programme, regional mapping of prospective 
uranium-bearing areas in South Australia was 
undertaken (Fig. 14). The value of systematic 
regional mapping as an exploration tool was quickly 
recognised and led to the establishment of the 
Regional Mapping Section within the reorganised 
Mines Department in 1946, with R. C. Sprigg in 
charge. In the 10 years from 1940 to 1950 the 
geological staff of the Mines Department increased 
from 2 to 27. By 1970 there were 42 geologists on 
the staff and the Department had diversified its 
interests to include Sections specialising in oil and 
gas exploration, palaeontology, hydrology and 
geophysics among others. 

Among the numerous ramifications of the postwar 
uranium exploration by the Department of Mines 
was the establishment of facilities to examine, test 
and beneficiate the ore. A petrological laboratory, 
under the supervision of A. Whittle, was established 
for the study of radioactive minerals and eventually 
incorporated in a separate Research and 
Development Branch in 1954. This became the 

 

 
Australian Mineral Development Laboratories 

(AMDEL) in 1960. 
With an increasing proportion of South 

Australians attending University after the war, 
geological staff also expanded significantly at 
the University of Adelaide. By 1950 the 
permanent staff had increased to five, while in 
1970 there were eleven full time lecturers in the 
School of Geology. The appointment in 1950 of 
M. F. Glaessner, who had trained in Vienna, and 
was already a world-renowned palaeontologist, 
was a major boost for that aspect of geological 
science. 
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Fig. 14 "The armchair", Mt Painter, September 

1947. (Photo: SA Dept of Mines and Energy.) 
 
In 1953, A. R. Alderman succeeded Mawson to 

the Chair of Geology and Mineralogy. Alderman, an 
Adelaide graduate of the Mawson era, had 
achieved distinction during and after World War II. 
as leader of the Concrete and Ceramics Section in 
the Council for Scientific and Industrial Research 
(now CSIRO). With remarkable vision and 
appreciation of the future needs of the School of 
Geology, Alderman steered its further expansion 
until his retirement in 1966. His period of tenure 
saw the appointment of a number of overseas-
trained specialists in the fields of structural geology, 
igneous and metamorphic geology, crystallography 
and mineralogy. In 1966 R. W. R. Rutland 
succeeded Alderman as head of the department. 
Rutland, a structural specialist had wide geological 
interests and stimulated many new research 
directions at the University before his departure in 
1980 to become Director of the Commonwealth 
Bureau of Mineral Resources (Canberra). In 1985, 
L. A. Frakes, a specialist in sedimentology and 
palaeoclimatology, was appointed to the newly 
created Mawson Chair of Geology and Geophysics. 
The increasing importance of mineral exploration in 
South Australia in the postwar years led to the 
establishment of an industry funded Chair of 
Economic and Mining Geology in 1949, the first of 
its kind in Australia. This was held for over 20 years 
by E. A. Rudd and is now held by P J. M. Ypma, 
who was appointed in 1973. At the peak of the 
"mineral boom" in 1969, the lack of qualified 

geophysicists in Australia stimulated the mining 
industry to fund a further new position at the 
University of Adelaide, the Chair of Geophysics 
which is still held by D. M. Boyd. 

During the nineteen seventies increasing 
student numbers and the need for a wider range 
of courses in the Earth Sciences led to the 
establishment of several new centres of 
education for geologists. In 1975, the School of 
Earth Sciences was created at Flinders 
University, with chairs held by J. W. Holmes and 
C. C. von der Borch, providing specialist training 
in water related disciplines, e.g. soil hydrology, 
meteorology, marine geology and 
oceanography. In 1970, the Department of 
Applied Geology was established at the South 
Australian Institute of Technology. First led by C. 
D. Branch and later by D. Stapledon, it has 
designed courses specifically to train 
engineering and mining geologists. At the 
Salisbury College of Advanced Education the 
geology department trains future secondary 
school teachers and others in the principles of 
geology. 

From its inception in 1927, the CSIRO Division 
of Soils, based in Adelaide, has played a 
national role 'in soil research. Prior to World War 
II techniques of field soil survey were developed 
by J. A. Prescott and J. K. Taylor. During the 
war there occurred a general expansion in soil 
surveys in Australia as a result of special war-
time needs for increased primary production, 
roads, etc. Soil surveys were also in demand for 
postwar settlement schemes. Soil surveys of 
wide areas of the State were initiated during the 
nineteen fifties and sixties led by C. G. 
Stephens, then head of the pedology section of 
the division. Notable amongst the survey work 
carried out at this time is the pioneering 
mapping of Jessup and others in the arid lands 
of the State (e.g. Jessup 1951). These surveys 
were amazingly comprehensive and included 
descriptions of Cretaceous and Tertiary geology 
as well as landforms, surficial deposits and 
vegetation. 

During this postwar period a new group 
concerned with clay mineralogy, under the 
direction of K. Norrish, was also set up in 
Adelaide, and soon acquired international 
recognition not only for its work on clay and 
related minerals, but also for its studies of 
duricrusts (e.g. Hutton et al. 1972; Milnes & 
Twidale 1983). 

Mineral and petroleum exploration companies 
were also instrumental in the expansion of 
geological knowledge of the State. For instance 
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Geosurveys, the consulting company set up by R. 
C. Sprigg in 1954, provided much of the technical 
support for the search for petroleum in South 
Australia until about 1960. During the early 'sixties 
Geosurveys, then consulting to Beach Petroleum 
N.L., undertook pioneering investigations of several 
offshore regions of the State, notably Gulf of St. 
Vincent and the South East, at a time when 
submarine petroleum search was just beginning in 
Australia. Many exploration companies were active 
in the State during this post-war period. 
 

METEORITES, MINERALS, FOSSILS THE 
SOUTH AUSTRALIAN MUSEUM 

Meteorites, pieces of primordial matter from the 
origin of the solar system, are rather rare intruders 
into the terrestrial environment, but as "rocks from 
outer space" they are a legitimate field of study for 
geologists which have always exerted a fascination 
because of the problems associated with their 
origins. In 1930 a very bright meteor was seen over 
a large area of the South East and several weeks 
later a search party led by Professor Kerr Grant, 
from the Physics Department of Adelaide 
University, located several pieces of what was to be 
named the Karoonda meteorite. 

In the wake of the increased public awareness 
which followed the recovery of the Karoonda fall, 
news reached Adelaide of what appeared to be 
impact craters surrounded by pieces of iron at 
Henbury in the Northern Territory. The South 
Australian Museum sent out a survey party, led by 
A. R. Alderman, which discovered 13 craters within 
a radius of half a square mile and numerous 
fragments of meteoritic iron, the largest weighing 
140 kg. Much of the material collected by Alderman 
was deposited at the South Australian Museum. 

The northern regions of the State and the 
Northern Territory have produced a considerable 
number of meteorite finds, both of irons and stones, 
for in the arid environment these somewhat 
unstable objects are more likely to be preserved, 
and also to be found. Madigan visited the Boxhole 
crater in the Northern Territory in 1937 and 
described the associated iron meteorite. Later the 
same year he discovered the Huckitta stony-iron, 
the largest known example of this uncommon 
meteorite type. As meteorite finds are usually 
entirely fortuitous, most discoveries are made by 
members of the public who refer their find to the 
Museum or University for identification. In this way, 
both institutions have acquired substantial 
meteorite collections providing abundant material 
for research into these intriguing rocks. 

Dr W. Cassidy, a Fulbright scholar from the 
University of New Mexico, spent 1953-54 studying 

the meteorite and tektite collections at 'the South 
Australian Museum, compiling information with a 
view to publication. He also led an expedition to 
the Wolf Creek and Henbury meteorite craters, 
collecting a large quantity of iron shale from the 
former locality. Some significant meteorite 
discoveries in the 1960s led to renewed 
research on the Museum's collection which has 
subsequently grown by acquisition and exhange 
to include representatives of over ninety 
separate finds and falls (twenty-eight from South 
Australia) - constituting a collection of world 
significance. The first catalogue was published 
by Corbett (1968) and further work by Fitzgerald 
(1979) brought together information on the 
occurrence, chemistry and mineralogy of all 
South Australian meteorites including a 
significant number of new finds. 

The Museum also houses the largest collection 
of australites in the world, with over twenty 
thousand specimens. These small, glassy 
bodies have been recovered from a wide strewn 
field covering the southern half of the Continent 
and they are the most abundant of the tektite 
groups described from geographically restricted 
localities around the world. Because of their 
well-developed aerodynamic shapes, the 
australites have attracted the attention of 
scientists (as also that of the aborigines who 
used them for both magical and utilitarian 
purposes). The geographer and educationalist 
Charles Fenner made a particular study of the 
morphology of australites, classifying them into 
a number of shape types. His results were 
published in a series of papers in the 
Transactions of the Royal Society between 1934 
and 1955 (e.g. Fenner 1935, 1955). 

In the nineteen sixties, space research and the 
need to design heat resistant nose-cones for 
space vehicles led NASA scientists to 
investigate the aerodynamically shaped 
australites and, incidentally, the scientific 
question of their origin. Data from the Museum 
collections were used to support the theory that 
the australites ha'd resulted from meteoritic 
impact on the moon, the lunar material being 
ejected into space, consolidated and 
subsequently partially melted and shaped during 
a fiery passage through the Earth's atmosphere. 
Later opinion, based largely on evidence 
obtained in the early nineteen seventies from 
samples of lunar material, which shows marked 
differences in composition from the australites, 
has thrown doubt on the earlier 
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theory, but there are many factors as yet little 
understood. 

During the nineteen seventies, attention 
concentrated on attempts to ascertain the terrestrial 
age of australites by detailed studies of the 
stratigraphy of australite-yielding localities where 
specimens were demonstrably weathering out of 
geologically recent deposits (Corbett 1967; 
Lovering et al. 1972; Chalmers et al. 1976). 
Evidence strongly supports a terrestrial age in the 
order of 5000 years B.P., a figure which is not in 
accord with physical age determinations by 
radiometric methods which indicate ages around 
700 000 years. The discrepancy together with the 
question of the origin of the australites (and other 
tektite groups) remains unresolved. 

While there was an emphasis on meteoritic 
research from the nineteen thirties onwards, the 
Museum's mineral collection also grew steadily, 
largely due to the efforts of Douglas Mawson, who 
was Honorary Curator of Minerals from 1908 until 
1956. Much information from the collections was 
used in the compilation of the "Catalogue of South 
Australian Minerals" by J. E. Johnson, a former 
Honorary Associate in Mineralogy (Noble et al. 1983). 

A significant innovation during the past few years 
has been the Geoscience Data Centre, developed 
by J. M. Scrymgour, which has proved a valuable 
resource for government departments and others 
seeking geological information, notably in relation to 
exploration and mining leases. 

As previously described the work of E. C. Stirling 
and A. H. C. Zeitz on the Pleistocene vertebrate 
fauna at Lake Callabonna in the far north 
established the South Australian Museum as a 
centre also for the study of vertebrate fossils (Fig 
15). However interest in these deposits waned for 
some decades until R. A. Stirton of the University of 
California visited Lake Callabonna in collaboration 
with the Museum in 1953. It was during this 
expedition that Tertiary marsupial fossils were 
discovered at Lake Palankarinna, a discovery of 
such importance that it re-awakened interest in 
mammalian palaeontology in Australia. Stirton led 
several combined University of California and South 
Australian Museum expeditions to this region in the 
nineteen sixties, and his students, notably R. H. 
Tedford, have continued the study of this fauna 
since Stirton's death in 1966 (e.g. Stirton et al. 
1967; Tedford 1973,1985). In 1969, N. S. Pledge 
was appointed Curator of Palaeontology at the SA 
Museum and has furthered the museum's 
involvement in the investigations at Lake 
Palankarinna. Pledge has also contributed to the 

study of the rich late 
 

 
Fig. 15. Part of a Diprotodon trackway across 

Lake Callabonna. (Photo: N. Pledge, 
S.A. Museum.) 

 
Pleistocene vertebrate fauna discovered at the 
Naracoorte Caves in the South East of the 
State. Much of the excavation and description of 
this fauna has been accomplished by R. T. 
Wells and colleagues at Flinders University 
(Wells et al. 1984). 
 

NEW CONCEPTS AND TECHNIQUES 
Many of the major advances in the 

understanding of South Australian geology since 
1950 have resulted directly from the rapid 
introduction of new technologies and new 



 

 
56 

geological concepts, for example, dating 
techniques on the one hand and theories of plate 
tectonics and continental drift on the other. 

The availability of systematic aerial photographs 
was a particular boon to South Australian 
geologists after 1945 because existing maps of 
remote areas were inaccurate in many cases. The 
first available photos were of the wartime 
trimetrogen type with one vertical and two oblique 
pictures being used for three-dimensional 
interpretation. These were replaced by regular 
black and white stereo-pairs from the late nineteen 
forties. Aerial photography made possible 
systematic, accurate and rapid regional geological 
mapping over much of the State. However, in the 
opinion of many geologists the most important 
post-war geotechnical development has been the 
widespread application of geophysical techniques. 

By the late nineteen twenties, following 
pioneering work by Government Astronomer G. F. 
Dodwell, South Australian oil explorers had begun 
experimenting with geophysical techniques. In 
1927 oil geologist and entrepreneur Eugene de 
Hautpick visited Adelaide with his own oil-detecting 
device; press comments were naturally sceptical. 
Then, in 1931, J. Rayner completed a 
magnetometer survey for Oil Search Ltd, on 
Knights Dome, near Mount Gambier, the first real 
application of geophysics to petroleum exploration 
in the State. Gravimetric, magnetic, electrical, 
resistivity, radiometric and seismic methods in turn 
became freely available in South Australia. Unlike 
previously known techniques, these were able to 
provide accurate information about subsurface 
rocks and structures without drilling, as well as new 
and different data on accessible geology. Wide-
ranging basinal analysis and understanding of 
concealed geological features became possible. In 
petroleum search, the introduction of seismic 
reflection and refraction techniques to South 
Australia during the late nineteen fifties took much 
of the guesswork out of exploring, by providing 
drilling targets. 
Newly-developed methods of analysis of seismic 

shock waves were also used in establishing the 
South Australian seismic network. Following the 
1954 earthquake, which rocked Adelaide causing 
minor damage, interest in local seismic activity 
increased. In 1958 D. J. Sutton of the Physics 
Department at the University of Adelaide set up 
the State's first seismic station at Mt Bonython. 
Four years later this station was re-equipped to 
become part of a worldwide seismic network. 
During the next two decades, Sutton and others 
monitored seismic activity in various parts of the 
State (e.g. Sutton et al. 1968). This seismic 
network now comprises 12 short-period stations 

covering the three most seismically active 
areas of the State, namely the Adelaide 
Geosyncline, Eyre Peninsula and the South 
East. Their locations are Adelaide, Mt 
Bonython, Hallett, Nectar Brook, Partacoona, 
Umberatana, Hawks Nest, Cleve, cndilloe, 
Roopena, Willalooka and Mt Gambier. Recent 
determinations of the focal mechanisms of six 
earthquakes in the mid-north and Flinders 
areas suggest that their cause was strike-slip 
motion on steeply dipping faults (Parham et al. 
1986). 

Advances in analytical techniques were also 
of major importance. As a consequence the 
timing of mineral identification and chemical 
analysis in the laboratory was reduced, in some 
cases from a period of weeks to minutes. In 
South Australia, such new analytical techniques 
were mostly introduced at AMDEL, at CSIRO 
Division of Soils and to a lesser degree in the 
School of Geology in the University of Adelaide. 
Elemental analysis by X-ray Diffraction (XRD) 
was possible by 1955 and by X-ray 
Fluorescence (XRF) in 1958. The installation of 
an Electron Probe Microanalyser at AMDEL in 
late 1963 enabled determination of elements of 
1% concentration in a region of 1 micron 
square. Many classic optical and chemical 
techniques were thus superceded. Such 
developments in analytical techniques brought 
about the rapid adoption of geochemical 
sampling in mineral exploration in South 
Australia. AMDEL started using Emission 
Spectrography for geochemical samples in 
1955. By November 1966, it was processing 
5000 geochemical determinations per day. 
Such was the overwhelming acceptance of new 
analytical techniques. 

The increasing application of radiometric 
dating of rocks was another development of 
major significance during the period. This had 
particular importance in South Australia 
because thick Precambrian sequences, lacking 
biostratigraphical control, extend over a wide 
area of the State. 
The first age determination of a South 

Australian rock was made by A. W. Kleeman in 
1946, using uranium-lead chemical 
measurements on a samarskite specimen from 
Mt Painter. During the nineteen fifties efforts 
were made to establish the "lead-alpha" dating 
method by petrologists and physicists at 
Adelaide University and the Mines Department. 
Both these early methods proved unreliable and 
have been replaced by isotopic dating 
techniques, using the rubidium-strontium and 
potassium-argon isotope decay series.
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Following the establishment of a Geochronology 
Laboratory at the Australian National University in 
Canberra, a major project was undertaken between 
1961 and 1965 to radiometrically date the 
Adelaidean sequence as a joint investigation by the 
State Mines Department, B.M.R., and the 
Australian National University. About 50 samples 
were dated following the Rb-Sr method, in order to 
estimate the duration of sedimentation in the 
Adelaide Geosyncline and the age of the 
Precambrian basement on Eyre Peninsula 
(Compston et al. 1966). The success of this 
programme established the value of such routine 
radiometric dating. 

In 1970 AMDEL established its own 
Geochronology Laboratory, under the leadership of 
A. W. Webb, and in 1971 J. A. Cooper joined the 
staff of the Geology Department at Adelaide 
University as its first specialist geochronologist. The 
use of radiometric dating techniques is now 
established procedure in elucidating the State's 
geological history. Isotopic dating has given good 
definition of the Lower Palaeozoic granitoids which 
intrude the Adelaide Geosyncline (Milnes et al. 
1977) and also delineated a large late Archaean 
province on Eyre Peninsula, known as the Gawler 
Craton. The oldest rock, a hypersthene-gamet-
gneiss, so far dated in South Australia gave an age 
of 2643 ± 130 Ma and was collected from Cape 
Carnot on Lower Eyre Peninsula, as reported by 
Cooper, C. M. Fanning and others in 1976. A. W. 
Webb and colleagues at AMDEL have 
subsequently carried out extensive dating of the 
Precambrian rocks on Eyre Peninsula (Webb et al. 
1982). Clear definition of separate tectonic events 
within the Precambrian record is now possible with 
the latest technique in isotopic dating which uses 
uranium-lead isotopes present in individual zircon 
crystals. 

After 1940, greater interest developed in various 
aspects of geological structure. S. B. Dickinson's 
wartime investigation of the structural control of 
mineralization in South Australia may be seen as 
the beginning of this trend (Dickinson 1942, 
Dickinson & Sprigg 1953). Increasing attention 
came to be directed towards large-scale geological 
features, a development which facilitated ready 
acceptance of the theories of plate tectonics and 
continental drift. Such thinking was undoubtedly 
influenced by the easy availability of aerial 
photographs and the compilation of regional maps 
on a national basis. Widespread acceptance of 
these theories also resulted from oceanographic 
and geophysical research during the nineteen 
sixties. By the mid 'sixties, as information on the 
State's offshore basins became available, South 
Australian petroleum geologists had begun to 

appreciate the significance of continental 
breakup. By the time C. C. von der Borch, V. A. 
Gostin ands B. McGowran participated in the 
Australasian legs of the Deep Sea Drilling 
Project during 1971-1973, modern concepts of 
global tectonics were widely accepted. 

 
STRUCTURE 

During the nineteen fifties, geologists at the 
University of Adelaide undertook are-appraisal 
of earlier mapping of the metamorphosed 
Cambrian rocks of the eastern Mt Lofty Ranges, 
in the light of modern techniques of structural 
and metamorphic analysis. These techniques 
were based on the revolutionary methods and 
concepts developed in Austria by B. Sander and 
W. Schmidt prior to World War II. In classic 
papers published in 1911 and 1930 Sander 
introduced the term "Gefuge" (rock) fabric, which 
he defined as the summation of a series of 
measurable geometric elements within the rock. 
He developed statistical methods of analysing 
the orientation of these structural elements in 
deformed crystalline terrains. These rock fabric 
elements include mesoscopic features 
measured during field mapping (cleavage, 
lineations, etc.) and microscopic features 
measured in the laboratory (e.g. orientation of 
mineral axes). 

Sander's methods provided for the first time a 
means of analysing the structural and 
metamorphic history of crystalline terrains which 
had undergone multiple deformation. These 
methods were adopted during the nineteen 
fifties and 'sixties by Australian workers such as 
E. S. Hills, J. L. Talbot and B. E. Hobbs. 
Structural and metamorphic studies in South 
Australia were stimulated by Talbot, R. L. Oliver 
and Rutland and the earlier petrological studies 
carried out by Mawson and A. W. Kleeman. A 
number of Kleeman's students accomplished 
pioneering investigations in the Mt Lofty 
Ranges, e.g. A. J. R. White's work on the 
Palmer Granite (White et al. 1967), and K. J. 
Mills's study of the Mt Crawford granite gneiss 
and its regional setting (Mills 1963). In 1968, R. 
Offler and P. D. Fleming produced a map of the 
Mt Lofty Ranges outlining the major structures 
and broad zones of regional metamorphism, 
indicating a definite increase in metamorphic 
grade from west to east across the ranges 
(Offler & Fleming 1968). This was a major and 
crucial contribution to geological understanding 
of the region. 

Modern structural analysis was now 
recognised as an important tool in mineral 
exploration, since 
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the disposition of many orebodies was seen to be 
structurally controlled. During the nineteen 
seventies many of Rutland's students carried out 
detailed structural mapping of the Precambrian 
Willyama Complex in the Broken Hill area, with the 
aim of locating possible extensions of the large 
lead-zinc ore body. W. P Laing and others were 
able to recognise and separate several phases of 
superimposed folding and subsequently outline the 
large-scale structural disposition of this stratiform 
orebody (Laing et al. 1978). Although no extension 
to the orebody was found as a result of this work, it 
revolutionised the understanding of the geology of 
the Broken Hill region. 

Similarly the complex history of the crystalline 
rocks of the Gawler Craton on Eyre Peninsula has 
been largely elucidated in recent years as a result 
of mapping and structural analysis undertaken by 
A. J. Parker and others at the Department of Mines 
and Energy. The extensive isotopic dating 
programme carried out by AMDEL has provided an 
age framework for these structural and 
metamorphic studies (Parker et al. 1985). 

Research in Antarctica, inspired by the early 
explorations of Sir Douglas Mawson, had new 
significance in the light of continental drift. R. L. 
Oliver, a petrology specialist at Adelaide University, 
made a total of seven trips to East Antarctica and, 
in 1963, was one of the first to suggest that there 
was a marked similarity between the Precambrian 
rocks of the Adelaide Geosyncline and those of the 
Transantarctic Mountains of East Antarctica (Oliver 
1963). These two orogenic zones are closely 
juxtaposed in reconstructions of Gondwanaland, 
the former great southern continent. Research 
during the nineteen seventies, carried out by Oliver 
and several Adelaide students, concentrated on the 
metamorphic terrain of the East Antarctic Shield. 
Recently P R. James has become involved in this 
Antarctic research, principally in Enderby Land, 
applying modern techniques of structural analysis 
and further establishing links between the geology 
of South Australia and East Antarctica (James & 
Tingey 1983). 

 
REGIONAL MAPPING 

The systematic regional mapping programme 
carried out in South Australia by the Department of 
Mines since 1946 has produced an invaluable 
series of maps, used by all earth scientists working 
in this State. It is difficult now to imagine how pre-
war geologists proceeded with their work without 
access to this information framework. Starting in 
1946, the State Survey's Regional 

Geology section quickly initiated systematic 
mapping of the State on a 1 inch to 1 mile scale 
using newly available air photos. Such methods 

were then untried in Australia but were 
subsequently adopted by other State surveys 
and the BMR. The first regional geological maps 
of this series were published by the Department 
of Mines in 1951, and included the Gambier, 
Adelaide, Robe and Kingston 1 inch to 1 mile 
maps and the Penola 1 inch to 4 mile map. 
Sprigg's mapping in the South East culminated 
in a major study of the Quaternary section in this 
classic area (Sprigg 1952b). 

Given the importance of resource 
development, regional mapping during the 
nineteen fifties continued to be biased towards 
exploration and mineral assessment. During this 
time geological mapping was an important 
adjunct to investigations of iron ore deposits in 
the Middleback Ranges and to the study of coal 
at Leigh Creek (Miles et al. 1955; Parkin 1953). 
Mapping of the metropolitan area was also 
needed to facilitate urban development 
(Aitchison, et al. 1954; Sprigg et al. 1951). 
Attention also turned to remote areas of the 
State, especially where early reconnaissance 
mapping had indicated rock types of possible 
economic potential. One such area was the 
Musgrave Block in the far north west, a 
Precambrian terrain including a series of basic 
and ultrabasic intrusives (Sprigg et al. 1959). 

In the early nineteen fifties the Regional 
Geology section also investigated the thick 
sequence of metamorphosed Cambrian rocks 
outcropping on the eastern and southern sides 
of the Mt Lofty Ranges. Sprigg and B. 
Campana, who had recently arrived from 
Europe, defined the type section of the 
Kanmantoo Group along the south coast of 
Fleurieu Peninsula (Sprigg & Campana 1953). 
Several decades later a thorough re-appraisal of 
the type section and stratigraphic subdivision of 
the Kanmantoo Group was carried out by B. 
Daily and A. R. Milnes (Daily & Milnes 1971, 
1972, 1973). 

Since the nineteen fifties the Regional Geology 
section, under the supervision in turn of R. C. 
Sprigg, B. Campana, B. P Webb, B. P Thomson, 
C. R. Dalgarno and B. G. Forbes has continued 
to make important contributions to the 
understanding of the geological structure and 
tectonics of widespread regions of the State. 
Thomson's work on the Precambrian Adelaidean 
sequence resulted in a new subdivision being 
proposed for these rocks (Thomson 1969). R. P. 
Coats carried out structural mapping over a wide 
area of the Flinders Ranges and with A. H. 
Blissett produced a landmark report on the 
regional and economic 
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geology of the Mt Painter Province (Coats & Blissett 
1971). Coats also recognised and mapped many of 
the unusual piercement structures, known as 
diapirs, in the Flinders Ranges (Coats 1965). 
Although the curious breccias associated with these 
structures had been noted by early workers, e.g. 
Howchin (1916) they were first interpreted as 
diapiric structures by Webb & von der Borch (1962). 
These structures apparently resulted from the 
compression at depth of easily deformed plastic 
sediments, such as dolomites and shales, low in 
the geosynclinal sequence, and their subsequent 
intrusion by plastic flowage into the overlying 
sediments through fault lines and anticlinal 
structures. Over 30 of these structures, often many 
kilometres in width, have been mapped within the 
ranges and their origin continues to be the subject 
of much controversy, particularly since copper 
mineralization is frequently associated with them. 

Regional mapping by the Department of Mines 
was intensified in the early nineteen seventies. 
Helicopter surveys were instituted in 1970-1971 in 
order to expedite mapping in remote areas. 
Mapping of the Flinders and Mt Lofty ranges on a 
1:250 000 scale was largely completed by 1970, 
and efforts then intensified in the Great Artesian 
Basin and on the Gawler Craton. Greater interest 
developed in palaeo-drainage channels in the 
interior of the State and associated Cainozoic 
sediments. A. H. Blissett, S. Daly and others carried 
out extensive mapping and petrological 
investigations on the Gawler Range Volcanics (e.g. 
Blissett 1977a, b). By the mid nineteen seventies 
mapping of the State at the 1:250000 scale was 
almost complete, at least at a preliminary stage. In 
1980 the Mines Department published a new 1:1 
000000 scale map of the State, compiled by B. P. 
Thomson. 

 
REGIONAL SYNTHESES 

Three major syntheses of South Australian 
geology have been compiled. "The Geology of 
South Australia", edited by M. F. Glaessner & L. W. 
Parkin, was published by the then recently formed 
Geological Society of Australia in 1958. The State's 
geology was described in geographic regions often 
approximating geological provinces, and employed 
a more dynamic and interpretative approach than 
had been used previously. The increasing demand 
for information and developing tempo of research 
caused this volume to be sold out quickly, while 
major revision of the State's geology continued. As 
a reflection of these changes, Parkin edited a 
completely new volume in 1969 entitled "Handbook 
of South Australian 

Geology", which was published by the 
Department of Mines. In 1980 the Department of 

Mines and Energy published a summary of the 
State's geology by N. H. Ludbrook, "A Guide to 
the Geology and Mineral Resources of South 
Australia", which incorporated concepts of 
seafloor spreading and continental drift and 
aimed at a more general readership. The 
growing interest in environmental geology in 
recent years has also led to the publication of 
the informative "Geology and the Adelaide 
Environment" (Selby 1984). 

 
MINERAL EXPLORATION 

Throughout this period the search for 
economic mineral deposits provided the 
stimulus for mapping programmes while, 
conversely, the expansion in knowledge of the 
State's geology encouraged continuing 
exploration for minerals, including petroleum. 
The renewed exploration for, and subsequent 
open cut mining of coal at Leigh Creek after 
1941 proved to be the major reason for the 
expansion of the Department of Mines in 1945. 
A lengthy drilling and mapping programme was 
carried out in the area and a major bulletin 
compiled (Parkin 1953). In 1953 alone, 910 
boreholes were drilled as geologists Parkin, E. 
Anderson and R. K. Johns proved reserves and 
explored new areas in the coal basin. 

In 1944, at the request of the British 
Government, the Department of Mines began to 
explore for uranium in South Australia. Mawson 
had earlier described the occurrence of uranium 
mineralisation at Radium Hill, in the Olary 
district, and at Mt Painter in the northern 
Flinders Ranges. Exploration initially 
concentrated on the Mt Painter area but after 
the war focussed on Radium Hill and, by 1949, 
drilling had delineated a viable orebody. Full 
production commenced in 1954 with B. P. Webb 
as Mine Geologist. Mining ceased at Radium Hill 
at the end of 1961 when a contract with U.S. 
and British purchasers expired and no new 
markets were available. 

Until the nineteen seventies South Australian 
mineral production was dominated by iron ore 
quarried by BHP in the Middleback Ranges. The 
national importance of this enterprise, prior to 
the discovery of the Hamersley iron ore province 
in Western Australia made it imperative for the 
State Government to have accurate knowledge 
of reserves and an up-to-date geological 
understanding of the entire region. K. R. Miles 
produced a landmark study on the geology and 
mineral resources of this region which was 
published as a Bulletin in 1954. A special Iron 
Ore section under G. F. Whitten later searched 
the 
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State for new iron deposits until the late 'sixties. 
(e.g. Whitten & Risely 1968). 

The so-called "nickel boom" of the 'sixties resulted 
in a dramatic increase in mineral exploration 
throughout Australia. In 1963 there were 21 Special 
Mining Leases (S.M.L.'s) held by exploration 
companies in South Australia. By 1966 this had 
increased to 70, and in 1970 there were 308 
S.M.L.'s representing activity by more than 80 
companies. In South Australia at this time 
exploration mainly focussed on the search for 
copper, uranium and lead/zinc. In 1960 the Western 
Mining Corporation commenced exploration for 
copper in the vicinity of the old Wallaroo/Moonta 
mines. Despite their ultimate lack of success, 
W.M.C.'s example of exploring abandoned mining 
areas was followed by others. As a consequence of 
this, copper mining had recommenced at Burra, 
Kanmantoo and Mt Gunson by 1970, and an 
important zinc discovery had been made at Puttapa 
in the Flinders Ranges. 

Since the nineteen seventies, interest in 
exploration has fluctuated, however a minimum of 
100 Exploration Licenses (formerly S.M.L.'s) have 
been current in any year. This period has been 
notable for increasing diversity in mineral interests 
due in part to the energy crisis. Uranium, coal, oil 
shale, diamonds, gold and gypsum have all 
attracted attention, although the major exploration 
interest has continued to be in base metals. The 
most significant discovery, and certainly the most 
controversial, occurred with the location of the 
world's largest copper/uranium deposit on Roxby 
Downs Station in 1975. This resulted from the 
convergence of three separate avenues of 
geological research, firstly into the source of 
copper-bearing solutions, then an analysis of 
magnetic and gravity signatures and finally a 
detailed study of basement fracture systems. 
Without such investigations the discovery would not 
have been possible, since the orebody is concealed 
beneath several hundred metres of horizontally 
disposed sediment, remote from previous mining 
areas. This discovery was a major triumph for 
scientific methods of mineral search. 

 
SEDIMENTARY BASINS - THE SEARCH FOR 

WATER AND OIL 
Sedimentary basins had long been recognised 

through investigations for underground water, but 
until the advent of extensive deep drilling and 
geophysical surveys they were not a major focus 
for geological research. Before World War II, South 
Australian geologists emphasized outcrop 
stratigraphy, lithology and palaeontology. From a 
modern perspective, it is surprising to realise that in 
1950 a prominent visiting petroleum geologisl noted 

only three significant sedimentary basins in 
South Australia. As late as 1953, several of the 
State's basins were regarded as "stable shelf" 
with a "depositional veneer" overlying basement 

Prior to 1940, drilling was carried out only on a 
limited scale in South Australia. After the war 
this situation changed dramatically, as illustrated 
by the greatly increased workload of the Drilling 
and Mechanical Branch of the Department of 
Mines. In 1940 the department operated eight 
boring plants which drilled a total of 9388 It 
(2861 m), while in the fiscal year 1962/63, 20 
rigs drilled 316 501 ft (96 470 m) of section. 
Most drilling in the post-war period was related 
to the search for underground water. This 
search involved extensive collection and 
collation of data on aquifers, continuing the pre-
war work of Jack and Ward. This proceeded in a 
rather random and disorganised fashion until the 
mid 'seventies, when the registration and 
logging of drill holes became compulsory. 

During the 'fifties and 'sixties detailed basin 
studies were carried out by the Department 01 
Mines in an attempt to locate suitable aquifers in 
various parts of the State. K. R. Miles compiled 
a major report on the groundwater potential of 
the Adelaide Plains (Miles 1952). Following the 
closing of the narrow-gauge railway through 
Quorn, in the lower Flinders Ranges, it was 
hoped that a suitable groundwater supply would 
be found to irrigate the surrounding area for 
cropping. E. P. D. O'Driscoll reported on the 
groundwater potential of the Willochra sub-
basin, but the search for suitable aquifers was 
unsuccessful (O'Driscoll 1956). More recently 
extensive studies of the State's underground 
water resources have been carried out by the 
hydrogeology section of the Department of 
Mines and Energy, particularly in the South East 
and on Eyre Peninsula where some 
communities are largely dependent on 
groundwater supplies. Approximately 3000 
observation wells allow regular monitoring of 
aquifer pressure and quality in key areas. 
Shepherd (1978) provides a comprehensive 
summary of the hydrogeology 01 all the 
significant water-bearing sedimentary basins in 
South Australia. 

In the early nineteen fifties M. F. Glaessner 
and his students at the University of Adelaide 
carried out pioneering stratigraphic studies on 
the Tertiary basin beneath the Adelaide Plains, 
which they named the St Vincent Basin (e.g. 
Reynolds 1953; Glaessner & Wade 1958) and 
elsewhere (e.g. Woodard 1955; Glaessner & 
Rao 1955). In 
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broader context, Glaessner's interest in the 
Cainozoic succession south of Adelaide rekindled 
the enthusiasm of South Australian geologists in 
these much neglected sediments. Here as always 
he was at the forefront of research, especially in the 
use of microscopic foraminifera in biostratigraphy. 

In 1946 R. C. Sprigg, engaged in regional 
mapping, discovered fossil jellyfish in the Pound 
Quartzite of the Ediacara Hills west of Beltana. 
Initially the find was regarded sceptically by 
geologists, some of whom thought the fossils to be 
of Cambrian age. Later finds of a rich assemblage 
of metazoan forms including organisms allied to the 
modern sea-pens (Fig. 16), segmented worms 
(Spriggina), primitive arthropods (Parvancorina) 
and at least one animal of unknown affinities 
(Tribrachidium) were to make the locality world 
famous as the type locality for this late Precambrian 
Ediacara fauna. Glaessner and his student, M. 
Wade, published detailed studies on the taxonomy, 
stratigraphy and evolutionary implications of this 
remarkable assemblage (Glaessner & Wade 1966; 
Wade (1969). This fauna has subsequently been 
found throughout the Flinders Ranges and in 
several other parts of the world. Subsequently R. J. 
F. Jenkins continued the study of the Ediacara 
fauna and its probable evolutionary affinities 
(Jenkins 1984). 

Glaessner also supervised numerous other 
research students during this period. B. Daily 
specialised in and made distinguished contributions 
to the study of the Cambrian stratigraphy, and B. 
McGowran has studied Cretaceous and Tertiary 
biostratigraphy and the use of foraminifera in 

palaeo-environmental reconstructions. 
Major biostratigraphic investigations began at 

the Department of Mines following the 
appointment of N. H. Ludbrook in 1952. 
Ludbrook, an Adelaide University graduate of 
1928, had already completed a major study of 
Pliocene molluscs as a doctoral thesis at the 
University of London, which was subsequently 
published by the Royal Society between 1954 
and 1957. Ludbrook undertook 
micropalaeontological studies of many of the 
State's sedimentary basins. Late Palaeozoic 
foraminifera were first recorded from South 
Australia in 1957 and monographs dealing with 
the Murray Basin and the Great Artesian Basin 
were later published (Ludbrook 1961, 1966). J. 
M. Lindsay has continued Ludbrook's work with 
extensive studies of Tertiary foraminifera (e.g. 
Lindsay 1969). 

The first palynological investigations on South 
Australian sediments were carried out as early 
as 1949 by the Pollen Research Unit in the 
University of Melbourne. In 1957 spore/pollen 
determinations on core from the old Lake 
Phillipson bore revealed a considerable 
thickness of Late Palaeozoic sediments in the 
far north of the State. Thus palynology came to 
provide the major chronological framework for 
subsequent Cooper Basin petroleum 
discoveries. In 1962 the first palynological 
laboratory in the State was established within 
the Department of Mines, with W. K. Harris as 
palynologist. 

 

 
Fig. 16. Sea-pen like organism found in the Ediacara Fauna at Bunyeroo Gorge, Flinders Ranges. (Photo: 

R. F. Jenkins, University of Adelaide.) 
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Petroleum exploration was undoubtedly the most 
important factor in focussing attention on the State's 
sedimentary basins. Not only did widespread and 
deep drilling result from these endeavours but large 
scale geophysical surveys were initiated. In 1947, 
under contract to the Frome-Broken Hill Company 
Pty Ltd, the Commonwealth Bureau of Mineral 
Resources made pioneering gravity and magnetic 
surveys in the southern Great Artesian Basin. As a 
result four holes were drilled, unsuccessfully, in the 
South Australian part of the basin, in the region 
south of the later Cooper Basin discoveries. 

The discovery of oil at Rough Range, Western 
Australia in November 1953 proved to be a turning 
point for oil exploration in Australia. Even though a 
commercial field was never realised at Rough 
Range, this single discovery injected confidence 
into an industry where failure was the norm and 
generated a momentum that was maintained until 
commercial hydrocarbons were discovered. In 
South Australia, five Oil Exploration Licences 
(O.E.L.s) were issued in 1954, a stark contrast to 
the five issued over the previous 14 years. The 
most notable of these was O.E.L.7 (later Petroleum 
Exploration Licences 5 and 6) issued to R. F. 
Bristowe which was soon transferred to the 
Adelaide-based South Australian/Northern Territory 
Oil Search Ltd (Santos). The area granted for 
exploration was an enormous 176 650 square miles 
(458 523 square km) including most of the State 
east of Ceduna and north of Wallaroo as well as 
offshore areas in Spencer Gulf and the Great 
Australian Bight. 

Initially Santos concentrated its efforts in the 
Wilkatana area, north of Port Augusta, where traces 
of oil had been reported 20 years earlier. Twenty-
four holes were drilled but nothing more was 
discovered. By 1956, R. C. Sprigg had recognised 
the potential significance of outcropping anticlines 
in the Great Artesian Basin, which had been 
mapped by Jack in 1925. In March 1957, 
Geosurveys' H. Wopfner & R. Brunschweiler were 
sent on a ground and air reconnaissance to confirm 
the structure (Fig. 17). Following further inspections 
and advice from American petroleum geologist, 
Alfred Levorsen, Santos redirected their effort to 
this area, the site of the subsurface Cooper Basin. 

In 1958 assistance was solicited from the 
DelhiTaylor Oil Corporation of Dallas, Texas, who 
contributed funds and expertise while earning a 
50% interest in the Santos Licence area. With 
temporary assistance from the Frome/Broken Hill 
Company, lnnamincka NO.1 was spudded in April 
1959 as the first well in the area of the Cooper 
Basin. Four wells followed until, at the end of 

Fig. 17. R. O. Brunnschweiler and H. Wopfner 
at Beetota airstrip, 1957. First aerial 
reconnaissance of the Cooper Basin area. 
(Photo: H. Wopfner.) 

 
1963, encouraging quantities of natural gas 
were found in Gidgealpa NO.2. Commercial 
production of Cooper Basin natural gas 
commenced in 1969 

As a consequence of company needs for 
geophysical surveys, the Department of Mines 
began providing this service to petroleum 
companies. In 1955, on contract to Santos, a 
seismic survey was carried out at Wilkatana, but 
major involvement started with the Cooper Basin 
seismic surveys of 1958/59. By 1962 the 
Department had established a separate 
petroleum group under the leadership of H. 
Wopfner. In addition to geophysical surveys, the 
Department of Mines carried out wide-ranging 
surface mapping of the Great Artesian Basin 
and drilled those parts of the basin which had 
not attracted company interest. In 1967 a 
"stratigraphic test" (Cootanoorina No.1) was 
drilled in the largely subsurface Arckaringa 
Basin. 

Wopfner gathered considerable data on the 
State's sedimentary basins during the nineteen 
sixties, which provided the basis for his 
landmark paper on the depositional history and 
tectonics of these basins (Wopfner 1972). 

Petroleum exploration was not limited to the 
Great Artesian Basin. By mid-1963, 
approximately 80% of South Australia was 
under licence to petroleum explorers, including 
significant offshore areas. Exploration was 
particularly active in the Murray, Otway and St 
Vincent basins. 

The Geosurveys/Beach exploration 
programme was especially notable for its 
offshore investigations, at a time when 
submarine petroleum search was just beginning 
in Australia. R. C. Sprigg had been involved in 
oceanographic research as early as 1946 when 
he discovered the Murray submarine canyons 
(Sprigg 1947a). The offshore regions assigned 
to Beach provided 
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an opportunity to exploit these dormant interests. 
During 1962, Geosurveys undertook an aerial 
reconnaissance of Gulf St Vincent with associated 
colour air photography. The use of colour photos 
was a particular innovation as the South Australian 
Department of Lands did not begin experimenting 
with colour air photos until 1968. Interpretation of 
this photography, furthermore, led to the drilling of 
Troubridge Island NO.1 during May and June 1963, 
a well which is arguably the first offshore oil 
exploration well in the country. 

The discovery of commercial natural gas in 
offshore Victoria in late 1964 led to an extensive 
offshore drilling programme in South Australia. 
Esso Standard Oil (Australia) Ltd, under a farmout 
agreement, drilled Crayfish A1 in late 1967 offshore 
in the South East, followed by Argonaut A1 soon 
afterwards. By the early 'seventies the existence of 
several offshore basins had been determined 
where nothing had been known a decade before. 

In 1976 natural gas was discovered in the 
Jurassic sediments (Eromanga Basin), which 
overlie the Cooper Basin, in Namur NO.1. 
Commercial oil exploitation became possible after 
significant discoveries in Poolawanna No. 1 in 
1977. The Cooper/Eromanga basins have now 
become Australia's largest onshore oil and gas 
province. The importance of oil and natural gas to 
the State has led to the establishment of further 
petroleum exploration groups in Adelaide to support 
Delhi/Santos. The South Australian Oil and Gas 
Corporation (SAOGC) was formed in 1978, and 
Western Mining Corporation has also set up a 
Petroleum Exploration Section. 

In 1985, with the assistance of the 
Commonwealth Tertiary Education Commission, 
the National Centre for Petroleum Geology and 
Geophysics was set up in the School of Geology at 
the University of Adelaide. This centre, which 
commenced teaching courses in 1986, is under the 
directorship of W. J. Stuart and is supported in part 
by the petroleum industry. 

 
GEOCHEMISTRY - DOLOMITE FORMATION AND 

SILICA REPLACEMENT MECHANISMS 
The study of Recent to modern sedimentary 

environments in South Australia started with the 
work of A. R. Alderman. As a result of his strong 
chemistry background, Alderman soon became 
interested in the carbonate sediments being 
deposited in shallow ephemeral lakes adjacent to 
the Coorong Lagoon. With his Ph.D. student, H. C. 
W. Skinner, he received worldwide recognition for 
the discovery of the mineral dolomite precipitating 
in Recent sediments beneath some of these lakes 

(Alderman & Skinner 1957). Almost all previous 
workers had believed that deposits of 'dolomite, 
which occur widely in the geological record, 
formed exclusively as a secondary alteration 
product of calcite. Even now few localities in the 
world are known where dolomite is forming in 
Recent sediments. As a result of this discovery, 
the Coorong became the focus of Recent 
sedimentological studies in the State for a 
decade or more. Subsequent work by C. C. von 
der Borch, another of Alderman's students, led 
to the recognition in Coorong lake sediments of 
a whole range of rare calcium and magnesium 
carbonate minerals (von der Borch 1965; 
Alderman & von der Borch 1963).' 

During the nineteen sixties, J. B. Jones, with 
R. Segnit and others at Adelaide University, 
investigated the hitherto puzzling structure of 
opal, employing modern X-ray methods (Jones 
et at. 1964; Jones & Segnit 1970). This led to an 
exciting break-through in the early 'eighties 
when Jones and M. J. Fitzgerald developed a 
working model for silica replacement of natural 
material. It had long been observed in the 
geological record that this replacement process 
pres'erves organic structure in fine detail, a 
strange phenomenon since silica solubility at 
normal temperatures and pressures is known to 
be very low. The proposed model involves the 
formation of silica chelates, hitherto thought 
unlikely to exist, by combining silica with certain 
simple organic compounds. Jones and 
Fitzgerald demonstrated in the laboratory that, 
when organic material is immersed in an 
alkaline solution of silica and catechol, silica 
replicates, preserving the fine detail of this 
material, form under normal temperatures and 
pressure conditions. This process has now been 
patented and potentially has considerable 
commercial applications, for example in the 
preservation of timber. 

This model has been applied to explain the 
origin of the irregular hard silicified layers in the 
Eocene Blanche Point Formation, part of the 
Tertiary sequence south of Adelaide (Jones & 
Fitzgerald 1986). Recent detailed chemical and 
mineralogical studies on this formation, originally 
suggested by M. F. Glaessner, have led Jones 
and Fitzgerald to propose, somewhat 
controversially, a volcanic origin for most of the 
nonbiogenic material. They have further 
suggested that the source of this altered 
volcanic ash was explosive volcanic activity 
related to the rifting and separation of 
Australasia and Antarctica which 
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was taking place at this time (Jones & Fitzgerald 
1984). This conclusion has important new 
implications for understanding the evolution of 
passive continental margins worldwide. 

In the early 'seventies another interesting 
discovery was made in the Coorong carbonate 
lakes: Recent stromatolites were found in several of 
the lakes (Walter et al. 1973). These algaeformed, 
laminated carbonate structures are frequently 
associated with ancient carbonate sediments 
(Preiss 1973) but occur only rarely in modern 
environments. Several years later, von der Borch 
and others described the occurrence of unusually 
indurated sub-Recent stromatolites in the saline 
Marion Lake on southern Yorke Peninsula (von der 
Borch et al. 1977) (Fig. 18). Comparison of the 
features of these structures and those of 
Precambrian stromatolites in the sedimentary 
record allow deductions to be made concerning 
Precambrian environments of deposition and age 
correlations. 

 

 
Fig. 18 Sub-Recent hemispherical stromatolites, 

exhumed from mud at the eastern end of 
Marion Lake, Yorke Peninsula. (Photo: C. W. 
Giles.) 

 
QUATERNARY DEPOSITS - SEDIMENT 
MOVEMENT AND SEA-LEVEL CHANGE 

Extensive mapping of the Quaternary deposits of 
the State was carried out by J. B. Firman (Firman 
1967). During the nineteen seventies, V. A. Gostin, 
J. R. Hails, A. P Belperio and others made a 
detailed study of Recent stratigraphy, sediment 
movement and marine environmental factors in 
northern Spencer Gulf (Gostin & Hails 1984). These 
investigations made use of modern analy1ical and 
dating techniques and new drilling equipment and 
subsequently provided a much needed insight into 
the transport paths of metallic wastes and other 
pollutants, discharged from the coastal industries of 
the Iron Triangle. This work 

has also led to a better understanding of sea-level 
changes during the Holocene (Recent) trans· 
gression, which is linked to studies being made 

elsewhere in Australia and in the Indo-Pacific 
region. 

H. Veeh and others from the School of Earth 
Sciences at Flinders University have been 
engaged in extensive uranium-series dating of 
Holocene coral reefs and carbonate sediments 
fringing the Pacific and Indian oceans, in order 
to determine sedimentation rates and sea level 
changes (e.g. Veeh & Burnett 1982). Veeh and 
students are currently involved in a programme 
to measure sub-Recent sedimentation rates in 
Spencer Gulf and Gulf St Vincent, in conjunction 
with the work being carried out by Gostin and 
others at Adelaide University. Uranium series 
dating has also been applied to the carbonate 
material in stalactites and f1owstones in the 
Fossil Cave at Naracoorte in the South East, 
with the aim of determining the time of extinction 
of the Pleistocene fauna found buried there. 

Early workers in the South East of the State, 
such as P. S. Hossfeld and R. C. Sprigg, 
recognised that evidence of Quaternary sea-
level change was actually recorded in the 
unique system of stranded dune ridges which 
traverse the broad uplifted coastal plain. This 
evidence has recently been interpreted following 
shallow stratigraphic drilling carried out by the 
Australian Bureau of Mineral Resources. 
Assisted by the use of accurate dating 
techniques, D. A. Schwebel has been able to 
construct a sea-level curve which gives a 
reasonable picture of eustatic oscillations in sea-
level for the past 400 000 years (Schwebel 
1984). 

 
MAARS, MAFIC AND MAGNAS 

The Quaternary uplift of the South East is 
related to local volcanic activity and the volcanic 
rocks of the region have attracted considerable 
interest over the years. Early workers in the 
South East recognised the presence of several 
volcanic provinces. The older 'group of volcanic 
centres near Millicent, apparently related to the 
New Volcanics of central and western Victoria, 
were considered to be late Pleistocene in age 
(e.g. Sprigg 1952b). However the volcanic 
cones at mounts Gambier and Schank, 
discussed in Woods's 1862 book, were 
recognised as belonging to a more recent phase 
of volcanism. Woods concluded that the 
volcanic craters at Mt Gambier were produced 
by caldera-collapse of the original volcanic 
cones, and this theory was basically supported 
by numerous later workers (e.g. Brown 1884; 
Howchin 1901; Fenner 1921; Sprigg 1952b). 
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In the late 'seventies the Mt Gambier Complex 
was mapped in detail by M. J. Sheard. Following 
the ideas of Oilier (e.g. Oilier 1967), and the results 
of his field mapping, Sheard concluded that the 
large shallow craters at Mt Gambier were not 
caused by collapse but by explosive volcanism, and 
were therefore constructive features known as 
maars (Sheard 1978). This constituted a major 
breakthrough in the understanding of the Mt 
Gambier volcanism. Sheard postulated two main 
periods of eruption, each composing at least three 
phases of activity, resulting in a close-knit series of 
maars, as well as lava sheets and minor ash cones. 
Groundwater is believed to be the main 
hydrothermal fluid source and each phase of 
volcanic activity would thus have begun with a 
steam-charged eruption of magma. 

The exact age of this period of volcanism is still in 
question. Two charcoal samples collected from 
fossil soil horizons sealed beneath ash deposits 
near Mt Gambier produced radiocarbon dates of 
approximately 4800 and 1400 years B.P. 
(Fergusson & Rafter 1957). Recently, 
palaeomagnetic directions obtained from basalts at 
Mt Gambier and at Mt Schank indicate that these 
volcanic centres are either older than 7000 years or 
between 1000 and 5000 years in age (Barbetti & 
Sheard 1981). These volcanoes are thus arguably 
the youngest in southern Australia and seismic 
activity monitored in the region in recent years 
indicates that this volcanic province may not yet be 
entirely inactive. 

Alderman's geochemical interests stimulated 
major petrological studies of other igneous rocks in 
South Australia. During the nineteen fifties and 
'sixties A. W. Kleeman and students carried out 
important studies on the granitic rocks of South 
Australia, which resulted in Kleeman publishing a 
controversial paper on the genesis of granite 
magmas in 1965. The Giles Complex, a chain of 
mafic and ultramafic intrusions which extends east-
west for at least 300 kilometres in the remote 
northwest of the State, was mapped in broad 
outline by R. C. Sprigg and R. B. Wilson (Sprigg et 
al. 1959). The similarities between the Giles 
Complex and famous stratified intrusions like the 
vanadium and chromite-bearing Bushveld Igneous 
Complex in South Africa, later led R. W. Nesbitt and 
others to study these intrusions in some detail. 
Extensive systematic mineralogical and 
geochemical investigations, however, indicated the 
absence of any significant economic deposits in the 
ultramafic zones of the Complex (Nesbitt et al. 
1970) 

Subsequently, Nesbitt worked on the ultramafic 
peridotites of the Archaean "greenstone belt" of 
Western Australia. His investigations focussed on 

the puzzling "spinifex rocks" which were 
frequently found to be associated with 
nickeliferous horizons. This unusual spinifex 
texture was found to be due to the 
predominance of skeletal-shaped crystals in the 
rock, which Nesbitt interpreted as the 
consequence of rapid crystal growth from a 
body of supercooled ultramafic liquid (Nesbitt 
1971). This was a major new concept in the 
understanding of ultramafic rocks, since 
evidence indicating direct crystallisation from an 
ultramafic liquid had previously been scarce. 

 
CONSERVATION 

Increased awareness and community concern 
for conservation and preservation of the 
environment since 1970 has had important 
implications for geology in the State. South 
Australian geologists have in fact long been 
involved with conservation issues. The famous 
fossil vertebrate locality of Lake Callabonna was 
reserved through the recommendation of H. Y. 
L. Brown as early at 1901. Efforts to preserve 
the glacial pavement at Hallett Cove were begun 
by A. R. Alderman in 1957 and led to the 
formation of a Geological Monuments 
Subcommittee within the South Australian 
Division of the Geological Society in 1966. E. M. 
McBriar has been the energetic Convener of the 
Committee since its inception. With the upsurge 
of interest in national heritage during the 1970s, 
major documentation of geological monuments 
began in 1976, assisted by an initial 
Commonwealth Government grant of $11 500. 
South Australia has been at the forefront of 
geological conservation in Australia, and C. D. 
Branch became the first Convener of the 
National Committee on Geological Monuments 
in 1974. To date, five volumes of Geological 
Monuments in South Australia have been 
compiled, edited by McBriar and others (e.g. 
McBriar & Mooney 1977). 

During the nineteen seventies the Department 
of Mines also became involved with the 
·conservation and managed development of the 
State's mineral resources, as well as with the 
rehabilitation of quarries and sites of former 
mining activity. In 1976 a separate Resource 
Planning Division was established under 
geologist M. N. Hiern. 

 
SOCIETIES 

The growth of professional societies is the last 
but not least important part of the change that 
took place between 1940 and 1970. During the 
period, such organisations increasingly provided 
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an important means of communication between 
geologists through meetings, conferences and 
publications. They were also a necessary forum 
and lobby group on scientific and professional 
issues. 

The Royal Society continued as a major 
professional association for geologists in the State 
throughout this period. This is exemplified by their 
research papers in the Transactions, their 
contribution to Society administration and their 
recognition in awards of the Verco Medal. In the 
same way the regular conference of the Australia 
and New Zealand Association for the Advancement 
of Science (ANZAAS) remained the national forum 
for South Australian geologists until the emergence 
of strong geological societies in the 1960s. At this 
forum in 1947 a standing 'committee on 
Stratigraphic Nomenclature was established. With 
representatives from Universities and Geological 
Surveys (including S. B. Dickinson, M. F. Glaessner 
and Sir Douglas Mawson from South Australia) the 
first Australian Code was subsequently compiled by 
this Committee and published in 1950. The 
Australian Institute of Mining and Metallurgy also 
played a significant geological role during this time 
especially through publication of "The Geology of 
Australian Ore Deposits" (two totally distinct 
editions, 1953 and 1965). 

A major new development began with the 
formation of the Adelaide Geological Association in 
July 1950. An earlier University Geology Club had 
been formed during the 1930s but disbanded during 
World War II. Mawson was Chairman of the new 
Association with D. R. Bowes as 
Secretary/Treasurer. E. A. Rudd, R. C. Sprigg, and 
R. Sweatman completed the inaugural 
administrative committee of the Society, which had 
55 members in its first year. In 1953, the 
Association joined the newly formed Geological 
Society of Australia as its South Australian Division. 
M. F. Glaessner became foundation Editor of the 
Society's Journal through which he encouraged 
production of special volumes dealing with the 
geology of each Australian State including South 
Australia. A. R. Alderman was the first South 
Australian to become National President of the 
Society in 1956-7, followed by N. H. Ludbrook 
(1968-9) and C. D. Branch (1980-1). The 
Geological Society soon took over the 
administration of the Stratigraphic Code and 
preparation of the national Tectonic Map from 
ANZAAS. In 1966, Adelaide hosted the first 
Specialists Conference of the Society. This latter 
initiative ultimately led to the demise of ANZAAS as 
the major national geological conference when the 
first Australian Geological Convention was held in 

Adelaide in May 1975. 
The establishment of the Australian Petroleum 

Exploration Association (APEA) in December 
1959 was another important milestone. Although 
its aims were primarily to encourage oil 
exploration and the interests of the petroleum 
industry generally, APEA quickly took an active 
role in promoting geological research. This was 
achieved most notably through its annual 
conference (commencing in 1961) and through 
fun publication of the technical papers presented 
al these meetings. Invaluable research, often 
highly innovative, was to be published in the 
APEA Journal over subsequent years. South 
Australian geology was often featured, while 
South Australian petroleum companies and their 
staff were pioneers in the APEA organisation. R. 
C. Sprigg was foundation Chairman of APEA. 

In the nineteen sixties the first clearly speciaiisl 
organisations were formed by South Australian 
geoscientists. A Geomechanics group, a 
Hydrological Society and a local branch of the 
Australian Society of Exploration Geophysicists 
all were established, in turn, in Adelaide. 

The mineral boom of the early 'seventies led to 
a burgeoning of adult education classes in 
geology and related subjects which in turn led to 
the formation in 1971 of the Field Geology Club 
of South Australia. Such has been the success 
of the Club's programme of lectures and field 
excursions backed up by the publication 01 
informative Bulletin, that this amateur group has 
earned the recognition and support of 
professionals. 

 
CONCLUSION 

Reviewing the development of South 
Australian geology over the past 150 years, the 
most striking feature is that for much of the 
period, indeed until after the Second World War, 
the work of elucidating the structure and 
stratigraphy of the vast area of country which 
came within the boundaries of the State was the 
work of a mere handful of men. Moreover they 
made their investigations for the most part 
without the aid of most of the technological 
supports relied upon by the modern field worker. 

Tate, Howchin, Mawson and Madigan at the 
University and Brown, Ward and Jack at the 
Department of Mines were a group of men with 
a common dedication to geology and the pursuit 
of knowledge. They were fortunate, perhaps, 
thai the extensive field of their endeavours held 
such geological diversity and included the key 
evidence to several important episodes in earth 
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history. But they were quick to grasp the 
significance of their discoveries and their 
achievement in laying the foundation of geological 
knowledge was remarkable. 

Through the lives and labours of these pioneers 
can be traced the slow transition from viewing the 
local geology within a European framework to the 
development of a broader perspective as the 
twentieth century progressed. This change was in 
part brought about by the nature of the discoveries 
being made, for they had no parallels in European 
geology, in part by the development of geology as a 
global science. 

For the generally more anonymous group 
which followed the pioneers came the task of 
consolidation and systematisation and, in the 
last two decades, the exciting and challenging 
opportunity to review South Australian geology 
in the light of Plate Tectonics, and new 
approaches to structural and sedimentary basin 
analysis. It seems likely that with geology thus 
vitalised, the next 150 years will be as 
productive of ideas and discoveries as those 
that went before. 
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3: Soil Science 
by C. G. STEPHENS and K.H NORTHCOTE 
 

INTRODUCTION 
The year 1924 marks a watershed in the history of 
soil science in Australia in general and South 
Australia in particular. In that year J. A. Prescott, 
following four years at Rothamsted Experimental 
Station and a period in Egypt, came from England 
to Australia to take up the Chair of Agricultural 
Chemistry at the then recently established Waite 
Agricultural Research Institute. This Institution 
resulted from gifts by Peter Waite, an outstanding 
South Australian pastoralist, to the University of 
Adelaide and was set up by them in 1924 
(Duncan & Leonard 1973). 

Prescott's major interest was soil science and 

the programme of work of the Agricultural 
Chemistry Department of the Institute was 
devoted largely to this subject, and initially was 
concerned with the development of chemical and 
physical methods of soil examination. This early 
work was undertaken in a primitive laboratory set 
up in the stables of Urrbrae House (Fig. 1), the 
former residence of Peter Waite, while in the 
estate surrounding Urrbrae House experimental 
fields were established and the building of modern 
laboratories began. When the first wing of the 
Institute, the John Melrose Laboratory, was 
completed in 1928 all scientific work was 
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transferred there. Since then, with the addition of 
further laboratories, work has proceeded with all 
the advantages of modern equipment and 
laboratory facilities (Fig. 2). 

Soon after Prescott's arrival, the Executive of a 
newly-formed Commonwealth Government 
authority, the Council for Scientific and Industrial 
Research, (CSIR), later the Commonwealth 
Scientific and Industrial Research Organization, 
(CSIRO), asked him to conduct investigations into 
irrigation, drainage and salinity problems in the 
irrigation areas of the Murray River and its 
tributaries in south-eastern Australia. These 
problems had arisen quickly in all irrigation areas 
that had been developed over the years, starting 
with Mildura in 1886 and Renmark in 1888. To 
implement this wider field of research activity a 
Soils Investigation Section was formed in 1927. 
Soon afterwards, the John Darling bequest helped 
the University and CSIR jointly to establish a 
Division of Soils Research in 1929 and Prescott 
became its first Chief. Thus, although the 
research franchise of the Waite Institute was 
essentially South Australian, the close  

association with the Division of Soils, which 
happily has continued to the present time, led 
immediately to a geographical widening of the 
zone of interest, until by the. early 19305' 
embraced the whole of Australia. This continent 
wide interest was developed and cemented in the 
soil surveys of diverse agricultural, pastoral and 
forested areas undertaken by the Division of Soils 
for a variety of research and development 
purposes, and by what became one of Prescott's 
major interests, soil classification and mapping of 
the whole of the Commonwealth. 

The outcome of this pattern of development of 
soil research in Australia, although initially 
inspired by and led from Adelaide, has seen an 
increased contribution by additional groups of 
scientists, such as those stationed in Regional 
Centres established by the Division of Soils in 
other States and in the A.C.T., and those in State 
Departments of Agriculture, Lands and 
Conservation, also in University Departments of 
Agriculture, Geography and Geology, and in other 
CSIRO Divisions, notably Land Research and 
Plant Industry. Such has been the interaction 
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between the various groups of soil scientists that 
it is impossible to define precisely all the 
achievements attributable to individual scientists 
or organizations arising from their research into 
Australian soils. Further, soil science in Australia 
developed with due recognition of world 
influences, both before 1924 and afterwards. 
Indeed, in the latter period Australia quickly 
gained an international reputation particularly in 
the fields of soil chemistry, classification and 
geography, and continues to contribute to and 
gain materially in all aspects of soil science from, 
this interaction with the scientists of other nations. 
No assessment of soil science in South Australia 
can be made independently of either interstate or 
overseas influences. 
 

SOIL SCIENCE IN SOUTH AUSTRALIA 
BEFORE 1924 

Quite early in this period settlers, geologists, 
and in fact all with an interest in land, commented 
on the soils they encountered. For example, 
Tepper (1880b), who must be considered a 
pioneer soil scientist, published an explanation of 
the leatures of what have long been termed "Bay 
of Biscay" soils. These clay soils exhibit very 
noticeable surface undulations and deeply 
penetrating cracks when dry. Both the surface 
micro-relief and the deep cracks impede 
cultivation and, with seasonal mass movements 
induced by alternate wetting and drying, make the 
soil an unstable base for buildings and other 
structures. 

Generally, however, before 1924 soil science in 
Australia was dominated largely by purely 
technical considerations arising out of the 
development of land for farming and grazing and 
Irom a gradual increase in the use of artificial 
fertilizers. The latter were based on the roles, 
already established in Europe and North America, 
of nitrogen, phosphorus, potassium and calcium 
as plant nutrients derived from the soil either 
directly or as applied fertilizer. The first 
experimental plots to test the value of phosphatic 
fertilizer for growing wheat were established by 
Professor D. Custance in 1882 at the then newly 
formed Roseworthy Agricultural College that was 
opened to students in 1883. While Custance's 
trials clearly showed the benefits to be gained 
from the use of phosphate fertilizer for growing 
wheat, his attacks on the farming methods 
employed by the hard-pressed wheat farmers 
served only to arouse their ire. When Professor 
W. Lowrie took over the position of Principal of 
Roseworthy Agricultural College in 1887, he was 
quick to recognize the importance of Custance's 

results, and he carefully introduced them to wheat 
farmers. Lowrie gradually exerted great influence 
on agriculture in South Australia and later 
became Director of the State Department of 
Agriculture (Kelly 1962). This Department was 
established in 1894 and together with 
Roseworthy Agricultural College and other related 
activities was placed under a Government 
Minister of Agriculture. The South Australian 
Agricultural Bureau was established a little 
earlier, in 1888. The early development of these 
institutions allowed the ready propagation and 
acceptance of the technical and scientific 
advances that came later. 

An allied activity was the establishment of 
experimental farms. The first, at Mannahill in 
1876, showed that wheat could not be grown in 
salt-bush country! However, those established 
later, Kybybolite in 1905, Turretfield 1908, and 
Minnipa 1915, have served farmers well in a 
varied range of activities for they provided land on 
which various soil management practices could 
be tested and demonstrated. Much later, in the 
1950s, these and other farms at Nuriootpa, 
Parndana and Loxton became well-equipped 
Research Centres and as such they continued to 
be of very great benefit to the State. Some 
reorganization is now taking place. 

After phosphatic fertilizers had been applied for 
a few years, clovers and medics began to appear 
and pasture quality greatly improved. 
Subterranean clover (Trifolium subterraneum L) 
was first recognized to be a beneficial pasture 
plant by Howard on his property near Mt Barker in 
1889, and by the early 1900s, he was strongly 
urging its wider use (Symon 1961). The first seed 
from his property was sold in Adelaide in 1906. In 
the early 1920s, L. J. Cook of the Department of 
Agriculture did pioneering work at the Kybybolite 
farm on the response of natural pastures and 
subterranean clover to superphosphate. This 
combination of "sub and super" was highly 
successful, gained favour rapidly, and in a few 
years led to phenomenal increases in stock 
carrying capacity (Donald 1964). 

Thus the value of the plant nutrients phosphorus 
and nitrogen (the latter through the agency of 
sub-clover) became recognized as the ingredients 
essential for the success of both arable and ley 
farming. Water is, of course, the prime ingredient, 
and although farmers had been plagued by the 
harsh dry climate characteristic of much of South 
Australia, they did not realize that growing wheat 
on an annual rotation compounded the difficulty 
the soils had in supplying moisture to the current 
crop. Lowrie 
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recognized this however, and in the early 1900s 
he stressed the importance of early and well 
worked fallow to conserve moisture and 
eliminate weeds. Clean, heavy-yielding wheat 
crops resulted. 

Shortly, Departments of Agriculture in each 
State established or were using other 
government laboratories to provide, amongst 
other services, chemical analyses of soils. Soil 
texture and structure and their influence on tilth 
were well recognized; the significance of soil 
moisture in relation to rainfall and plant 
consumption was known but had not been 
quantified, so that the influence of the length and 
intensity of the rainfall season on crop production, 
although appreciated, was not capable of precise 
expression. The movement of moisture through 
the soil at or near saturation was known because 
of practical experience with irrigation and with the 
drainage of swamps and seasonally flooded 
lands such as those in the Lower South East of 
the State. More sophisticated analyses such as 
the determination of soil reaction (pH) and 
exchangeable cations had not been established, 
although their significance was well recognized 
by this time in Europe and North America. Soil 
mineralogy was in a primitive state despite a 
continued tendency to regard the soil essentially 
as a geological product. The particular role of the 
clay fraction in the determination of .texture, 
structure and tilth, and its involvement in the 
moisture holding properties of the soil was 
broadly understood but the actual chemical and 
physical constitution of its component minerals as 
distinct from its crude proximate composition, as 
expressed by silica-sesquioxide ratios, had not 
been determined. 

Until 1924 the assessment of the soil in the 
field had been essentially an exercise in land 
classification or land suitability for the purpose of 
agricultural or pastoral settlement. The common 
bases for such classifications were either 
geological or ecological. The former was based 
on the nature of the solid rock or unconsolidated 
material, such as alluvium or dune sand, from 
which the soil had been derived. For example, 
when E. B. Jones of the Surveyor General’s 
Department examined the northwestern part of 
Eyre Peninsula in 1906 for potential agricultural 
land, he showed that "the most extensive zone of 
good arable land follows along a major granite 
rise" (Twidale & Smith 1971). The ecological 
approach largely took account of the texture of 
the surface soil, its degree of stoniness, the 
overall depth of the soil profile, apparent drainage 
and the nature of the associated vegetative 

cover. Most frequently these elementary 
ecological or geological appraisals were 
expressed in terms of first second or third class 
land, thus indicating the diminishing value of the 
different types of land for the kinds of land-use in 
mind. The identity of the dominant species of the 
vegetative cover, usually expressed by their 
common names, although varying from region to 
region, came to be the feature most commonly 
associated with the different classes of land, and 
were commonly used to name and identify them. 
 

SOIL SCIENCE IN SOUTH AUSTRALIA 
AFTER 1924 

The arrival of J. A. Prescott and the foundation 
of the Waite Institute and CSIR Division of Soils 
gave an immediate impetus to the scientific 
study of Australian soils. In order to appreciate 
what was achieved, it is important to outline the 
stale of soil science in Europe at this time, for it 
was from this intellectual environment that 
Prescott derived and brought to Australia 
concepts concerning the nature and distribution 
of soils that greatly influenced their study and 
utilization over the ensuing years. 

Pedology is a very young science. It can 
reasonably be said to have had its origins as 
recently as 1882 in the work of V. V. Dokuchaiev, 
a geologist employed by the Russian 
government. He observed that the distribution of 
soils, when broadly classified, reflected the 
climatic zonation of European Russia. As a result 
he broke sharply away from the then current 
concept that soils were simply disintegrated rock 
material mixed with some organic matter. Quite 
rapidly a Russian school of soil scientists formed 
around him and studied soil as an independenl 
natural body. They demonstrated that soil is not 
only greatly influenced by the climate under 
which it forms but also, is a reflection of its parenl 
material, of the organisms including the 
vegetation associated with it, and of the time 
during which it has existed. This general theory of 
soils as independent natural bodies reflecting the 
factors of the environment responsible for their 
formation may be considered as the birth of 
pedology, the study of the weathered mantle of 
planet Earth. In this mantle the lithosphere, the 
biosphere and the atmosphere have interacted . 
with one another over varying periods of time to 
produce the soft and porous skin which we know 
as soil. The fact that man is almost entirely 
dependent on the soil and its protective and 
productive biological cover may also be 
considered a part of this interaction. However, he 
has, through changing technology, learned to 
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make increasing use of the soil and, under 
certain culpable circumstances, to destroy it. 
Because of the language difficulty, news of this 

new approach to the study of the soil did not 
reach western Europe and North America until 
1914 and 1927, respectively, when German and 
English translations were published. The 
concepts Prescott introduced could not have 
been newer for he read German and his arrival 
predated translation of the Russian works into 
English. 
Under Prescott's direction two main avenues of 

soil research were immediately undertaken: 
laboratory studies directed at the establishment 
of accurate methods of determination of the 
chemical and physical composition of soils, and 
field studies of soils on both continental and local 
scales. Both these avenues of research were 
based on the recognition of the soil profile and its 
component horizons. These horizons formed the 
basis for taking soil samples for examination in 
the laboratory. Moreover numbers of similar soil 
profiles could be assembled into soil classes of 
limited variation and could be used to construct 
mapping units for use either at detailed levels on 
surveys of comparatively small areas, or as more 
broadly defined units at continental or 
subcontinental scales. 
In the following dissertation, these earlier 

avenues of soil research originally inspired by 
Prescott will be considered first under the 
headings of Soil Chemistry and Soil Geography, 
Classification, Genesis, and the link with 
Geomorphology, because these, together with 
agricultural climatology (see Chapter 4), cover 
the subjects to which Prescott personally made 
his contributions. Other aspects of soil research 
that developed over the years are discussed 
subsequently. 
 

SOIL CHEMISTRY 
Methods of Analysis. The laboratory studies, 

mostly under the leadership of C. S. Piper, were 
concerned initially with: (1) development of 
methods of mechanical analysis of soils so as to 
establish correlations between particle size range 
and soil texture as determined in the field, (2) the 
determination of soil reaction (pH) and soluble 
salts by a number of methods suitable for use in 
the laboratory or the field, (3) the estimation of the 
amounts of nitrogen, phosphorus, potassium and 
some other nutrient elements in the soil, (4) the 
estimation of exchangeable cations and total 
exchange capacity, (5) the estimation of organic 
carbon in the soil, and (6) the estimation of a 
number of other soil components such as free 
ferric oxide, and the estimation of silica, iron and 

aluminium in the clay fraction. 
It is of particular interest that in this period a 

method of determining soil colour based on the 
spinning of adjustable discs of paper covered by 
standard Munsell colours was developed, for it 
presaged the later development in the United 
States of America of the method of using a great 
number of standard Munsell colour chips 
organised in terms of hue, value and chroma in 
the form of a handbook (Munsell Color Co 1954) 
which can be used under practically all conditions 
and has come to be employed almost universally 
for the specification of soil colour. 

The development of various chemical methods 
of analysis resulted in the publication in 1942 of 
Piper's Waite Agricultural Research Institute 
monograph entitled "Soil and Plant Analysis". It 
immediately came into use throughout Australia, 
and has been used extensively overseas. As 
might be expected, considerable alteration and 
improvement of methods of analysis have taken 
place including various forms of spectrographic 
analysis and the use of automatic analysers, but 
Piper's monograph nevertheless marks an 
historic point in the development of soil science in 
Australia. 

Only now, some 40 years after the publication 
of Piper's monograph, is a new comprehensive 
handbook of methods of soil and plant analysis 
being planned. While new instruments like the 
"Inductively Coupled Plasma - Optical Emission 
Spectrograph" (ICP) are highly sophisticated and 
have the potential for very rapid analyses 
(Cartwright & Zarcinas 1981), there often remains 
the need to use traditional wet chemical 
procedures, whether automated by multi-channel 
autoanalysers or not, to typify the soil before 
multi-element analyses can be properly 
appreciated. Computing systems too are often 
necessary to handle the volume of data 
generated and to explore relationships between 
different sets of data. 

Trace Elements. As indicated by the title, 
Piper's monograph also includes methods for the 
determination of the mor!:l common inorganic 
constituents of plants and specifically includes 
the trace elements boron, cobalt, copper, iron, 
manganese, molybdenum and zinc. The inclusion 
of the trace elements reflects the tremendous 
achievements of the previous two decades when 
field experiments, soil pot experiments and water 
cultures, supported by very accurate laboratory 
determinations, had been used to solve a number 
of obscure plant and animal diseases ultimately 
traced to deficiencies of one or more of the above 
elements 
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over wide areas of particular types of soil, not 
only in South Australia, but also in other States. 

This work had its beginnings in the 
demonstration by Samuel & Piper (1928) of the 
occurrence of manganese deficiency in oats 
showing grey speck disease when grown on 
black clay soils (rendzina) of the Lower South 
East of South Australia. Then Lines (1935) and 
Marston et al. (1938) solved the problem of coast 
disease in sheep grazing on pastures growing on 
calcareous sands by demonstrating that it was 
caused by a dual deficiency of cobalt and copper. 
Deficiencies of both copper and zinc singly or 
together proved to be quite widespread, and 
these elements were shown by Riceman (1948, 
1949) to be necessary for the productive growth 
of lucerne and subterranean clover pastures on 
the leached sodic soils of the Upper South East. 
Much later, but in the same environment Powrie 
(1960) demonstrated the first plant response to 
cobalt in the field by subterranean clover. On the 
ironstone gravelly, differentiated soils of the Mt 
Lofty Ranges, Anderson (1942) demonstrated 
that subterranean clover pastures responded 
dramatically to very small applications of 
molybdenum and this deficiency proved to be 
widespread on both ironstone and other acid soils 
in other States. Of particular interest in the case 
of molybdenum deficiency was the use of flame 
spectroscopy to detect molybdenum in soils, 
plant materials and wood ash. The latter was of 
special interest because in areas of molybdenum 
deficiency, plant responses followed the 
deliberate or fortuitous application of wood ash to 
the soil. Indeed spectrographic analyses provided 
by A. C. Oertel gave Anderson one of the 
necessary clues to proceed with field trials using 
molybdenum. 

By 1942, manganese, zinc, boron, copper and 
molybdenum deficiencies had been found in 
Australian soils and Australia was recognized as 
a leader in the field of trace element studies. 
Furthermore, this work with trace elements made 
a tremendous impact on the composition of 
fertilizers used here, for basic fertilizers such as 
superphosphate or combinations of this with 
nitrogen and potash were "fortified" by additions 
of one or more of the trace elements as deemed 
appropriate for the particular area of application. 

This very rewarding, early phase in trace 
element work is long since past, as the report of 
the Waite Institute Symposium 1974 on this 
subject (Nicholas & Egan 1975) and Tiller's 
(1983) review of micronutrients show. Research 
in this field has steadily become more complex, 
but is still worthwhile, not only because it furthers 
our understanding of the geochemistry of 

Australian soils and their relationship to plant and 
animal health, but because it shows that soil 
productivity can still be improved. The problem of 
individual trace element availability, both in 
relation to its total content in the soil and to its 
interaction with other elements or compounds, 
remains. Raupach (1975), whose work on the 
nutrition of Pinus radiata made a very significant 
contribution to the solution of nutrient problems of 
softwood plantations in South Australia, highlights 
the great care required in sampling, analysis and 
experimentation to determine the trace element 
requirements of but a single crop. Typically, and 
as might be expected, King & Alston (1975) show 
that a more 'detailed classification of soil than is 
afforded by Great Soil Groups could be important 
in deciding economic fertilizer use for wheat at 
the farm level. Furthermore, as with all scientific 
research, the final chapter is never written. A new 
development is the recognition of boron toxicity 
affecting barley crops in parts of South Australia 
and western Victoria (Cartwright pers. comm.). 
Thus a new research chapter opens. 

Heavy Metals. In recent years much research 
has been concerned with those heavy metals that 
have accumulated in soils due to various 
industrial and agricultural activities, and are 
potentially toxic to plants, animals and man. 
Some, like boron, copper and zinc, are essential 
in minute amounts, though others, like lead, 
cadmium and arsenic, are not: however, all of 
them may be toxic if present in sufficient quantity. 
The long term use of fungicides and insecticides 
containing copper, lead and arsenic, in the past, 
for example, has resulted in larger than usual 
amounts of these elements in some horticultural 
soils. After processing, sewage sludge is used in 
fertilizers but has a significant heavy metal 
content, notably of cadmium (de Vries & Tiller 
1978). The fall-out from smelters, for example at 
Port Pirie, has resulted in unduly high lead, zinc, 
cadmium, copper and nickel contamination of 
adjacent soils (Tiller 1979); and the fall-out of 
lead produced by exhaust fumes from cars has 
been detected in the surface horizons of soils 
within a radius of about 50km from Adelaide. The 
identification and evaluation of such 
accumulations in soils in relation to variations in 
the content of heavy metals in the natural 
environment, and their likely transfer to plants 
and animals, present a new challenge to the soil 
chemist. 

Cations. Prescott (1931) in discussing 
replaceable bases in Australian soils, pointed out 
that there are essentially three groups, namely 
high calcium soils, calcium-magnesium soils and 
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sodium-magnesium soils. Hosking (1935) 
confirmed this observation for black earths (black 
cracking clays). Later, he examined the cation 
capacity of soils and soils colloids (Hosking 1948). 
Generally the conditions in the laboratory under 
which cation content and cation exchange 
capacities are measured are artificial, but they 
nevertheless allow comparisons to be made 
between different soils and between the different 
soil components, such as clay minerals and 
organic matter. Recently, attention has been 
given to the development of new methods, such 
as using non-aqueous solvents for removing 
soluble cations (Tucker 1974). In general, recent 
work has confirmed the cation trends noted by 
both Prescott and Hosking. The levels of sodium 
and magnesium recorded in many Australian soils 
are now known to be higher than in American or 
British soils, for example, and cause soil 
management problems for Australian agriculture 
(see Northcote & Skene 1972). Tucker (1983) in a 
wide-ranging discussion of cation exchange 
points out that, although it has received a great 
deal of attention in the past, much remains to be 
explained before its role in the chemistry of soil is 
clearly understood. 

The Soils of the South Australian Mallee. 
Prescott & Piper's study (1932) of this vegetation 

zone provided not only sound background data for 
an ecological region of somewhat diverse soils 
but also focused attention on the exchangeable 
cations, and in particular the proportions of 
magnesium to calcium and the accumulation of 
sodium in subsoils. Indeed the accumulation of 
sodium in what he had earlier termed "Mallee 
Soils" (Prescott 1931) led Prescott to rename 
many of them "Solonized Brown Soils" (Prescott 
1944). He considered the process of solonization 
as one in which sodium had replaced part of the 
calcium on the exchange complex of the soil 
through reaction with common salt ultimately 
derived from earlier incursions of the sea andlor 
from so-called cyclic (wind-blown) salts brought in 
by wind and rain. He thought that this solonization 
resulted in an increased dispersion of clay with 
the formation of clayey illuvial horizons. Even 
though more recent studies show that these soils 
do not have such illuvial horizons (Northcote 
1956, 1980), his early focus on sodium and cyclic 
salt pointed the way for a better understanding of 
the sodic nature of these and many other 
Australian soils (Downes 1954; Northcote & 
Skene 1972). 

Red-brown Earths. Although some of the soils 
included in Piper's (1938) original study of this 
group are not now accepted as belonging to the 
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group even as defined originally, it was, 
nevertheless, the most comprehensive chemical 
study then reported of a soil group, and remains 
as an example of what should be attempted for 
all soil groups and is worthy of record on that 
account alone. However, its importance is even 
greater than this because it set forth definitive 
chemical and physical properties for the Urrbrae 
fine sandy loam (Waite Institute profile), the 
example chosen by Prescott (1931) to explain his 
concept of Red-brown Earth. Furthermore, it 
gives precise information about the soil that has 
been used over the years for many agronomic 
experiments, particularly' involving the plant 
nutrient phosphorus, that is naturally present in 
low to moderate amounts in this soil. Probably 
the most important field trials on soil phosphorus 
and the use of superphosphate as a fertilizer, 
with the exception of the original work of 
Custance and Lowrie, were carried out on this 
soil by Williams (1948, 1950) who reported on the 
residual value of superphosphate in soil, the 
retention of phosphorus in soil, and the nature of 
that phosphorus. 

A great deal of other work too on soil nutrients 
and plant nutrition has relied to some extent on 
Piper's (1938) data. Now, however, the recent 
symposium on the Red-brown Earths of Australia 
(Oades, Lewis & Norrish 1981) marks an 
additional advance, as it brings together within 
the compass of a single volume, the different 
facets of morphology, genesis, chemistry, 
physics, and management carried out on one soil 
group. This is something that cannot be covered 
satisfactorily in a single book devoted to the full 
range of all Australian soils. 

 
SOIL GEOGRAPHY, CLASSIFICATION, 

GENESIS, AND THE LINK WITH 
GEOMORPHOLOGY 

Soil Survey. Detailed field study of Australian 
soils commenced with the survey by Taylor & 
England (1929) of Block E and Ral Ral portions 
of the Renmark Irrigation District on the River 
Murray in South Australia. In this project J. K. 
Taylor introduced detailed soil survey techniques 
he had studied in the irrigation districts of 
California. This work represents the first modern 
detailed soil survey in Australia and was the 
forerunner of a whole series of such surveys 
which ultimately embraced practically ail the 
irrigation areas of the Murray-Murrumbidgee river 
system in south-eastern Australia. By 1940 all the 
then existing irrigation areas in South Australia 
had been covered by detailed soil survey, 
including not only the irrigated swamps of the 
lower Murray River (Taylor & Poole 1931a) bUI 

also the bed of the nearby and very shallow Lake 
Albert which was being considered for drainage 
and development as an irrigated pasture area 
similar to the swamps. This soil survey required 
unique sediment inspection and sampling 
techniques and provided conclusive evidence 
that such a project would be quite unsuccessful 
(Taylor & Poole 1931b). 

These early detailed soil surveys relied on the 
recognition in the field of what were termed Soil 
Series and Types, which were taxonomic 
groupings following concepts established in 
detailed soil survey work in the United States of 
America. They were recognized as being at the 
lower end of the scale of soil classification, with 
Great Soil Groups based on Russian concepts at 
the upper and broader end of the system. 
Intermediate categories between the two endsol 
the system lacked recognition and hence 
definition, a problem in soil classification which 
remained for several decades and is still evident 
in the conceptual hiatus between sub-group and 
family found in the new American soil 
classification (Pollok 1982). 

In the compilation of soil maps, Soil Series and 
Types were used directly as mapping units or, 
where there was considerable complexity in the 
soil pattern, hachuring was used to indicate the 
presence of more than one classificational unit 

Away from the irrigation areas the first soil 
surveys using modern concepts were those 01 
King Island in Bass Strait by Stephens & Hosking 
(1932) and of the Hundreds of Laffer and 
Willalooka in the Upper South East of South 
Australia by Taylor (1933) (Fig. 3). Both these 
projects encountered several difficulties 
associated with inadequate base maps, lack of 
perma· nent survey features on the ground, 
access and location problems, and marked 
difficulties with the application of the Soil Series 
and Type concept to larger scale work. The 
former difficulties were fairly rapidly resolved by 
the use of aerial photographs, first as an aid in 
the drawing office, but later and much more 
significantly, by the use of the photographs in the 
field, both to plan and define traverse routes and 
to assist in boundary location by direct 
observation and recording on the photographs. 
This use of aerial photographs has done more to 
increase the accuracy and speed of soil mapping 
than any other technique. 

The difficulty with Soil Series and Types was 
compounded by differing philosophies as to 
whether these units were to be regarded as true 
taxonomic units with a limited range of variation 
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in their morphological characteristics or whether 
they could be more elastic in concept and so 
allow different degrees of variation according to 
other factors such as the scale of the project and 
the actual or intended use of the land. Various 
devices such as the use of soil complexes and 
mosaics, or the mapping of the dominant soils 
only, were used to combat this problem for some 
years, but eventually the adoption of the Soil 
Association as a mapping unit in which all the 
soils present are defined as morphologically 
objective taxonomic units whether as Great Soil 
Groups, Series or Types, partly solved this 
problem particularly when integrated with 
detailed "spot" surveys of typical areas within the 
association. However this does not eliminate the 
need for completely detailed mapping where 
some intense, that is, site-specific forms of land 
use such as horticulture or engineering works 
such as housing estates, roads, run-ways or 
water channels, demand it. Currentty, the simpler 
concept of soil-landscapes, developed for the 
Atlas of Australian Soils (Northcote 1960 
explanatory data for sheet 1 p. 5), provides a 
readily adaptable mapping unit. It may be 
tailored to the required map scale, for example, 
very broad units (Stephens 1961) or very 
detailed ones (Chittleborough, Maschmedt & 

Wright 1976). Within the soil-landscape, soil 
units may be defined objectively and 
taxonomically, together with the variability shown 
by their properties. That is, relationships between 
soil-sites, soil landscapes and soil maps may be 
treated consistently (Northcote 1978). 

Land Use. By the late 1930s, the form and 
technique of detailed survey was well established 
whatever the nature of land-use on the subject 
area. In South Australia, an example of such a 
survey was the mapping of the soils of five 
Hundreds in Country Grey in the Lower South 
East of the State (Stephens et al. 1941). Here the 
land was used in part for extensive plantations· of 
the softwood Pinus radiata on the more elevated, 
coarser textured, less fertile soils, and for sown 
and fertilized pastures, mostly of exotic species, 
on sandy to clay soils of the lower lands, parts of 
which were artificially drained. Both the softwoods 
and the pastures exhibited a wide variation in 
growth on the different soils. A pioneering 
example of the usefulness of the Soil Association 
was the survey of part of County Moira in Victoria 
by Butler et al. (1942) which was being developed 
selectively either for irrigated horticulture or 
pastures. The Soil Associations provided a first 
stage key to the most appropriate form of land 
use and the detailed soil pattern within the 
Associations enabled the second stage, namely 

size, design and appropriate crops of the irrigated 
farms, to be determined. 

Both detailed and Soil Association surveys have 
been used ever since in all States in Australia for 
numerous purposes connected with the use of the 
land and with some of the problems which arise 
out of that use. In South Australia the soil survey 
of the eastern half of County Victoria by Stephens 
et al. (1945) was undertaken in cooperation with 
the then newly-formed Soil Conservation Branch 
of the Department of Agriculture to provide a basis 
for the determination of the susceptibility to 
erosion of the various soils under different 
intensities of land-use, here most commonly 
wheat growing and sheep grazing. During World 
War II detailed soil surveys and related 
investigations in soil mechanics were used in the 
location and design of airfield runways and in dust 
control on unpaved surfaces. Immediately 
following the war and in accordance with one of 
the recommendations of the Rural Reconstruction 
Commission, a much enlarged soil survey section 
in the CSIR Division of Soils examined practically 
all areas of land in Australia intended for 
settlement of servicemen returned from active 
service. These surveys although undertaken 
primarily for technological purposes, such as, their 
horticultural potential (Northcote 1949), ultimately 
yielded a vast amount of data about the 
morphology and distribution of Australian soils 
which greatly assisted the development of 
pedology, the science of the soil, in this continent. 
Perhaps one of the most pertinent illustrations of 
the versatility of the soil survey technique 
developed in Australia is afforded by the 
comparison between two South Australian 
projects, a soil survey of the Hundred of Kuitpo in 
the Mt Lofty Ranges by Rix & Hutton (1953) for 
land tax assessment purposes, and a study of the 
soils, geology and vegetation of the north-west 
pastoral country, an ecological and conservation 
project by Jessup (1951). Other soil studies of 
special significance in the low rainfall areas are 
those of Jackson (1958) and (1962). In the former, 
Jackson linked field experimentation on the 
internal and external hydrology of soils with a 
traditional soil survey and showed the importance 
of soil hydrology in successful management of 
pastoral areas. In the latter, around Alice Springs, 
he produced one of the few definitive studies of 
soils in the arid lands of Australia. His data clearly 
refute the then widely held view that all "desertic" 
or "arid" soils have simple, weakly developed 
profiles. Indeed, many different profile forms with 
diverse physical and chemical properties exist in 
Australia's dry inland (Northcote & Wright 1982). 
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In effect almost every kind of land-use in 
Australia, irrigated or non-irrigated including 
numerous agricultural, pastoral, horticultural, 
sylvicultural and engineering enterprises, have 
been serviced by such surveys which have also 
played key roles in the development of land for 
settlement and in the establishment of the 
principles and practice of soil conservation. 
Furthermore, data from soil surveys have retained 
their usefulness over the years, and in some 
cases new uses have arisen. The early Renmark 
surveys of Taylor & England (1929), for example, 
provide information for property sales as well as 
the original irrigated horticultural land use. Again, 
the various Barossa District surveys (Northcote, 
Russell & Wells 1954; Northcote & de Mooy 
1957; Wells 1959; and Northcote 1959) are 
making an important contribution to the present 
day concept of Viticultural/Winemaking Regions 
there. For example, Pewsey Vale was developed 
as a premium wine-growing area following the 
provision of specific soil survey information 
(Northcote & de Mooy 1957). 

Efficient land use requires efficient soil 
management, not simply in tillage itself, but in all 
operations involving land. This area of soil 
research and its application at the farm level has 
been the province of the officers of the 
Department of Agriculture. They have made many 
significant contributions over the years that have 
allowed the teachings of soil research to be put to 
work by the farmer. Not all can be mentioned 
here, but the expertise of the officers of the Soil 
Conservation Branch of the Department of 
Agriculture under the direction of R. I. Herriot, Soil 
Conservator, deserves special mention for the 
erosion control measures introduced during the 
1940s, particularly the development of contour 
banks to control water erosion, and the use of 
cereal rye to control wind drifts, as demonstrated 
at the Wanbi Research Centre. Again, the early 
interest of Lowrie in fallow, previously mentioned, 
initiated much research into this subject. The 
recent contributions of French (1978a and b) on 
the effect of fallowing on soil water storage and 
nitrate supply, and on grain yield are notably 
comprehensive. The art of good soil management 
is to maintain a stable, friable surface soil; a result 
not easy to achieve in soils that naturally produce 
a hardsetting surface when dry. Also, subsoils 
should be finely aggregated and those that 
restrict root growth due to the large sizes of their 
structural units and/or the presence of a 
siliceousclayey capping to the subsoil, conditions 
common in sodic soils, require amelioration, such 
as deep ripping and gypsum treatment. Plant 
growth improves dramatically, as for example, the 
response of grapevines in treated soils in the 

Tanunda Creek Valley, South Australia. 
Continental Soil Maps and Laterite. 

Simultaneously with the development and use of 
detailed soil surveys throughout Australia, 
Prescott constructed a series of continental and 
sub-continental soil maps of the country, based 
essentially on the broad soil classificational unit 
the Great Soil Group. The first of these maps 
included in ' 'The Soils of Australia in Relation to 
Vegetation and Climate" Prescott ~1931), was at 
a scale of approximately 1: 19 x 10 and used 10 
mapping units some of which were combinations 
of Great Soil Groups. Later, in "A Soil Map of 
Australia" Prescott (1944), the scale was 
increased to 1: 1 0 x 106 (approximately) and 18 
mapping units (3 of which were essentially 
physiographic) were used. These two 
publications developed an entirely new approach 
to the subject. As well as identifying the principal 
soils as Great Soil Groups, Prescott described 
and explained a number of morphological 
features of Australian soils which hitherto had 
puzzled both agriculturists and geologists in this 
country. The most notable was the identification 
of ironstone gravel and boulders, contained in 
vast areas of soils extending almost throughout 
the climatic range of the continent, as laterite. 
This hard concretionary formation was originally 
described by Buchanan (1807) in India where it 
is extracted from the soil and used as a building 
material. Prescott realized that this material was 
of great age and that it had a genetic relationship 
with old land surfaces of low relief now elevated 
and dissected, with mottled and bleached zones 
of kaolinitic clay below the laterite, and with 
seasonally oscillating ground-water. This concept 
also provided an explanation of the genesis and 
morphological expression of the so-called 
ironstone soils and of their extremely low fertility. 
The reclamation of these soils in the moister 
climatic zones of Australia for agricultural and 
pastoral purposes by the use of mixed fertilizers 
. containing superphosphate, potaSh, and various 
combinations of trace elements is consistent 
with their impoverished fertility due to protracted 
weathering and leaching. 

Geomorphology and Laterite. Another 
significant development arising from the 
recognition of lateritic soils and their relationship 
to the development and degradation of the 
landscape was the realization that soil studies 
could contribute markedly to the science of 
geomorphology which, during this period, was 
rapidly developing an increased capacity to 
study and understand landscape formation. This 
aspect 
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of Prescott's studies has received international 
recognition and is best expressed in the joint 
publication on laterite and lateritic soils by 
Prescott & Pendleton (1952) which includes 
studies outside Australia. 

From the early 1940s almost every soil survey 
made a direct contribution to the development of 
the science of geomorphology in Australia. 
Studies of the soils with multiple lateritic horizons 
on the floor of the dissected Launceston Tertiary 
Basin by Stephens et al. (1942); of the lateritic 
and slope soils of the tilted fault block of 
Kangaroo Island by Northcote & Tucker (1948); of 
the lateritic and valley soils of the block-faulted, 
tilted and dissected lands of the Hundred of 
Kuitpo by Rix & Hutton (1953); of the lateritic and 
slope soils of the very deeply and .sharply 
dissected Dundas Tableland of western Victoria 
by Blackburn & Leslie (1958); of the lateritic soils 
at various stratigraphic levels in the south west of 
Western Australia by Mulcahy (1959, 1960); and 
a co-ordinating study of soil development 
following the dissection of laterite capped 
surfaces by Stephens (1946), all revealed that 
laterite and the soils derived from it had a much 
more varied relationship with the landscape than 
the formerly widely held view that it was restricted 
to former individual peneplain surfaces of 
probable Pliocene age, later elevated and 
dissected. In fact all these works when 
considered together amplified and elaborated 
much earlier findings of Lake (1890) who had 
made it clear from a study of the area surrounding 
Buchanan's type locality in southern India that 
laterite occurs not only on a series of peneplain 
and terrace surfaces but also on slopes 
connecting these and on undulating terrain with 
quite considerable surface amplitude. The 
complementary studies of Lake, D'Hoore (1954) 
in Africa, and the Australian workers make it clear 
that laterite can form either as a relative or 
absolute accumulation in a variety of topographic 
situations provided only that conditions at and 
near the surface allow seasonal movement of 
ground-water in a zone of oxidation where iron 
and aluminium derived by weathering and 
solution from the parent material below can be 
precipitated in the form of concretionary masses 
which increase in size with each seasonal 
depositional phase. The physico-chemical 
requirements are rigid, whereas the topographic, 
chronologie and petrologic requirements have 
proved to be quite elastic. 

Silcrete. The above studies of laterite taken in 
conjunction with equally widespread observations 
of silcrete-capped surfaces common in arid areas 
led to an explanation by Stephens (1964, 1971) 

of the origin and occurrence of vast areas of clay 
soils covered by a surface mantle of siliceous 
stones, known as desert pavement, which occur 
in very large tracts in the arid areas of northern 
South Australia and adjoining lands of other 
States and the Northern Territory. Sturt's Stony 
Desert is an example of this kind of formation. 
The surface stones which are coated by desert 
varnish are detrital fragments of a secondary 
siliceous material derived by headward erosion of 
former very extensive indurated surfaces now 
reduced to widely spaced silcrete-capped mesas. 
The silcrete was originally derived from the silica 
released by weathering in the formation of lateritic 
and other soils and its movement in the drainage 
waters of endoreic streams to the strongly 
evaporative environment of arid inland Australia 
where, with other evaporites such as gypsum, 
alunite and an array of more soluble salts, it was 
deposited over wide areas of fluviatile and 
lacustrine deposition forming surfaces which were 
first indurated and then later dissected as a result 
of drainage rejuvenation associated with the 
formation of the central Australian depression 
focused on Lake Eyre. 
 

Murravian Gulf 
(a) Stranded Beach Ridges. In geomorphic 

terms the South East of South Australia is a 
component part of the Murravian Gulf which also 
embraces the Murray Mallee lands of South 
Australia, Victoria and New South Wales and 
adjacent large areas of riverine plain in New 
South Wales and Victoria. The most prominent 
feature of the relief of the South East of South 
Australia is the occurrence of well preserved 
remnants of highly calcareous beach ridges now 
stranded for many miles inland and separated by 
swales of varying breadth. The understanding of 
the genesis of this landscape dates back to 
Woods (1862) a travelling minister of religion who 
used his observations for the compilation of a 
book which is now a classic. Many workers in 
geology and ecology added to the understanding 
initiated by the work of Woods and later several 
soil surveys provided further knowledge by 
showing how the different soils associated with 
the ridge and swales have been modified by 
different degrees of leaching, erosion and 
salinization. This work was extended and 
correlated for the South East of South Australia in 
the publications of Blackburn (1959, 1964) and 
Blackburn, Bond & Clarke (1965). Again, 
Blackburn (1962) and Blackburn, Bond & Clarke 
(1967) showed that the stranded beach ridge 
system extended into western Victoria. Later, 
Blackburn (1980) demonstrated that the ridges 
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are present also in northwestern Victoria where 
they are non-calcareous and of greater age than 
the southern ones. The northern part of the ridge 
system has been responsible primarily for the 
development of the major landscape features 
over which both fluviatile and aeolian materials 
have been laid. The aeolian materials from which 
the soils of the Mallee· lands largely formed, 
mantled this ridge system, resulting in extremely 
complex soil patterns as shown by the land use 
soil surveys in the area, for example at Mildura by 
Penman, Hubble, Taylor & Hooper (1940) or 
pedological soil surveys as at Coomealla by 
Northcote (1951). As a result of the latter work 
and more recent geological studies by Lawrence 
(1975) much is now known about these soils, 
their parent materials, geomorphic relationships 
and operative soil processes. Their immediate 
parent materials are wind-sorted siliceous-
calcareous terrestrial sediments (Woorinen 
formation of Lawrence 1975) modified by four 
distinct erosional-depositional episodes together 
with variable translocation of soluble salts and 
carbonates in particular, to give a range of deep 
sands and calcareous earths (Northcote 1980). 

(b) Prior Streams - Parna. The fluviatile 
materials of the Murravian Gulf are most 
extensively expressed in the Riverina of New 
South Wales and Victoria but reach as far as the 
Tatiara district in South Australia. Again, soil 
occurrence is complex. However, when soils are 
mapped in detail a distinct pattern emerges 
related to "old effluent streams" Butler et al. 
(1942), or "drifts" Skene & Freedman (1944) who 
were the first to map them. Gradually, the 
similarities in the pattern of soils exposed by 
different soil surveys in the Riverina allowed 
Butler (1950) to put forward a theory that the 
sediments of the' plain from which the soils 
formed, were laid down by a system of "prior 
streams" that had traversed the plain before the 
present era. Later, Butler (1956) postulated that 
additions of parna, an aeolian clay, were made to 
these sediments. This hypothesis is based on 
data on mechanical composition, subplasticity, 
calcareous deposits and palygorskite clay 
minerals of soils and sediments, for example 
from Wagga Wagga (Beattie 1972) that suggests 
layered aeolian deposits. It is possibly consistent 
with the presence of calcareous and fine textured 
aeolian materials in the soils but is not so readily 
demonstrable as are the prior stream deposits. 
(See below also.) 

(c) Aeolian Activity. It is commonly appreciated 
that wind has fashioned dune formations 
throughout Australia from its coastal margins to 
the inland deserts. What is not so well known 
however, is that aeolian activity has been 

involved in the development of many other soil 
and geomorphic features. For example, Prescot! 
(1931) suspected that some accession of 
calcarious dust from outside sources was. 
necessary to account for the very large amounts 
of calcium carbonate present in the soils of the 
Mallee lands. Crocker (1946b) advanced the 
theory that this calcareous material represented 
the loess fraction derived by constant wind· 
winnowing from calcareous dunes and sand· 
sheets exposed on the continental shelf during 
the glacial periods of the Pleistocene, and 
redeposited further inland. Endorsement of this 
theory has been lacking. Instead the idea has 
developed that the carbonates which are 
primarily of calcium carbonate, and provide the 
signal characteristic of the Calcareous Earth soils 
(Northcote et al. 1975) that occupy an extensive 
arc surrounding the Great Australian Bight as 
well as the central portion of the Murray· 
Murrumbidgee-Darling Basin, have relatively 
local origin. They have been derived from the 
wind· winnowing of many Quaternary lacustrine 
areas and bare powdery areas of calcareous 
sediments and soils Stephens (1961), Blackburn 
(1980), Northcote (1980). In other words, their 
origin is from intermittent surface deflation due to 
intense aeolian activity during various arid 
periods, probably occurring ever since the late 
Miocene when the Nullarbor limestone became 
dry land for the first time. The limestone has been 
subjected to prolonged solution and erosion ever 
since and has accumulated a thin mantle 01 loamy 
soil which continues to generate intense dust 
storms which reach altitudes of over 1000 
metres. This concept has distinct similarity to that 
of the deposition of the clearly evident "lake 
parna" in Western Australia (Bettenay 1962) a 
parallel smaller scale phenomenon. All these 
ideas depend upon periods of intense aridity and 
the movement of soil particles and salts through 
the atmosphere. Confirmation of atmospheric salt 
accessions and their effects on soils follows from 
studies of salts present in rainwater by many 
workers such as Anderson (1941); Hutton & 
Leslie (1958); Hingston (1958); Hutton (1968); 
Hingston & Gailitis (1976) and notably Hutton 
(1983). Generally, these studies indicate that 
there is a cyclic redistribution of salts from the 
ocean (Jack 1921, 1930), dry lake beds or 
margins, or bare soil surfaces, initially into the 
atmosphere, then back onto the land surface in 
some more or less distant area, especially when 
rain falls through the salt and dust charged 
atmosphere. 

The intensity of earlier arid times is signalled by 
the presence over the whole of southern 
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Australia, including humid areas in eastern 
Tasmania and the Lower South East of South 
Australia, of lunettes (Hills 1940) composed of 
aeolian material of local origin; for it is ofter of 
coarse mechanical composition, as described by 
Stephens & Crocker (1946). These lunettes 
adjacent to the wettest elements in the landscape 
are the clearest signature of former widespread 
and intense arid conditions severe enough to 
generate clouds of fine textured aeolian dust 
throughout southern Australia. Such generation of 
dust would not necessarily be restricted to 
calcareous desert soils but any fine textured dry 
surface would suffice and, according to Blackburn, 
Bond & Clarke (1967), this accounts forthe 
presence of upland clay soils on the flanks of the 
ridges in the vicinity of lowland clays in western 
Victoria. 

(d) Salinity. The Murray-Murrumbidgee Darling 
Basin of south-eastern Australia has three major 
somewhat overlapping component landscapes, 
stranded littoral dunes and swales an aeolian 
mantle and a riverine plain. This is the region of 
greatest irrigation development in Australia. The 
technology involved in that irrigation depends on 
an understanding of the nature of the soils in 
relation to the underlying structures and 
sediments. The movement of irrigation and 
drainage water through such physical systems is 
further complicated by soil and water salinity. 
Serious problems of soil and crop deterioration by 
waterlogging and salinity were widely recognized 
in the irrigated areas by the mid-1920's. These 
problems are present today over even greater 
areas despite much sound ameliorative research 
such as that by Thomas (1939) and attention to 
soil salinity, and later soil permeability, in the 
various soil surveys (Blackburn & Wright 1972; 
Cole 1980). The realization of the natural 
complexities characteristic of the Basin has grown 
gradually over the years and now demands that a 
more comprehensive evaluation be made with 
fuller pedological contributions. Clearly some new 
developments such as the electromagnetic 
induction technique for determining soil and 
sediment salinities (Williams & Baker 1982) may 
be useful, but an understanding of the nature of 
the materials containing high resident salinities 
and their stratigraphic relationships will be all 
important in preventing solution and translocation 
of salt into sensitive areas. It is in considerations 
of this kind that integrated geologic-pedologic 
data, such as Butler (1950) and Northcote (1951) 
provided, are vital and have been overlooked in 
the past except perhaps to a very limited extent. 
In other words, data are required from integrated 

studies of the soils and the sediments below to 
improve the present knowledge of salt distribution 
in the ancient Murravian Gulf so that present day 
management of the soils and river waters to 
mitigate salting may be developed. (See 
Conclusion also.) 
 

CONTINENTAL SOIL MAPS AND SOIL 
CLASSIFICATION 

Prescott's second soil map of Australia 
published in 1944 and the demonstrated paucity 
of both phosphorus and the trace elements in very 
extensive areas spurred pedologists to consider 
the origins and genesis of Australian soils, the 
processes that once operated, and those 
operating now, and how these might influence soil 
management and use. Such considerations are 
also involved in problems of classification and 
mapping in localized soil surveys. Vigorous 
discussion was the order of the day, particularly 
during the 1950's when the basis of soil 
classification, as it was then, was under challenge 
with stimulating contributions from many 
Australian soil scientists, especially Leeper (1952, 
1954, 1955). Furthermore, a significantly greater 
volume of soil data was coming forward regularly 
from soil survey, and Stephens istued the 
"Manual of Australian Soils" in three editions 
(1953, 1956, 1962). It provided for the first time a 
co-ordinated classification of Australian soils at 
the level of Great Soil Group. The compilation by 
Stace (1961) of representative profiles as a 
supplement to the second edition of the Manual 
(1956) added to the total value of the work, and 
these publications contributed significantly to the 
"Handbook of Australian Soils" (Stace et al. 
1968). 

Fig. 4. Professor J. A. Prescott and Dr C. G. 
Stephens at the presentation of the 
Prescott Medal of the Australian Society of 
Soil Science to Dr Stephens in 1972. 
(Photo: Stock Journal.) 
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GREAT SOIL GROUP MAP OF 
AUSTRALIA 

By the late 1950's, pedologists considered that 
the amount of soil data available regarding the 
distribution of the Great Soil Groups warranted a 
new continental soil map. Many contributed data, 
and the new mi'lp was compiled by Stephens 
(1961) (Fig. 4) at a scale of 1:5x106 showing 32 
map units of geographically dominent and co-
dominant soils classified at the level of Great 
Soil Group. 

 
FACTUAL KEY 

At the same time, it was considered that a more 
'detailed re-examination of Australian soils should 
be commenced. These studies began in 1958 
and resulted in two publications. The first was a 
new classification of Australian soils based on 
the concept of profile form and developed as a 
bifurcating key to arrive at principal profile forms 
suitable for soil mapping at the continental scale. 
Northcote referred to it as the "Factual Key"; four 
editions have now been published, and the fourth 
edition (Northcote 1979) shows how the principal 
profile forms may be extended to the level 
previously referred to as Soil Type, thus creating 
a co-ordinated scheme throughout the 
successive grades of the classification. The 
extended principal profile form may be used for 
detailed classification of soil-sites and for 
recording soil variability. It is useful for soil 
mapping on detailed soil and land surveys. Like 
all keys, the "Factual Key" presents a framework 
or skeleton of the classification that later was 
clothed with morphological, physical and 
chemical properties in "A Description of 
Australian Soils" (Northcote et al. 1975). The 
latter publication is complementary to the key. It 
may be added to as and when further data 
become available. 
 

ATLAS OF AUSTRALIAN SOILS 
The second work was the preparation of an 

Atlas of Australian Soils at a scale of 1 :2x10
6
 

(Northcote et al. 1960-68). The Atlas was 
presented in 10 separate publications of nine 
individual map sheets surrounding the tenth 
central part of the continent of four map sheets. 
Later, the Atlas was re-drawn in six sheets 
suitable for mounting as wall-maps. This version 
has only one legend, but the ten Atlas map areas 
each. have an extended second legend in an 
accompanying explanatory booklet. Because of 
its large scale and detailed description of the 
component soils and their relative prevalence in 
each mapping unit this publication is of much 

greater agronomic usefulness than any 
preceding map and unquestionably reduces the 
need of future large scale reconnaissance 
surveys of  selected regions. Where intense 
forms of land use prevail or are intended, then 
the need for detailed soil surveys remains. 
Further, if, and when, other forms of soil 
classification are attempted, its precise 
descriptive basis will be of the utmost usefulness. 
The advent of this new approach to soil 
classification is a reflection of the almost world-
wide movement by soil scientists to attempt the 
construction of new systems of soil classification 
which do not rely on the interpretative morpho-
genetic approach of the Russian inspired Great 
Soil Group system. The results to date from the 
different pedological schools of endeavour are 
extremely diverse in both philosophy and detail 
and thus clearly indicate the need for a more co-
ordinated approach on an international basis by 
a body such as U.N.E.S.C.O. and/or the I.S.S.S. 
By this means the obvious need for a soil 
classification system that ranks in world-wide 
acceptability with those of geology, botany and 
zoology may perhaps be achieved. Indeed, the 
Factual Key may provide a practical model for 
some aspects of World Soil Classification 
provided agreement can be reached on 
objectives. 
After the completion of the Atlas of Australian 

Soils at 1:2 x 106 scale, other maps of soils at 
different scales and also some interpretative 
maps followed in fairly rapid succession. The 
Atlas provided the data for the combined Great 
Soil Group - Principal Profile Form soil map at 
1:10 x 106 for the "Handbook of Australian Soils" 
(Stace et al. 1968); for the Principal Profile Form 
soil map at 1:5 x 106 scale presented in a 
"Description of Australian Soils" (Northcote et al. 
1975); and for the Australian part of the Soil Map 
of the World at 1:5 x 106 scale (FAO-UNESCO 
1978). Interpretative, single factor, maps derived 
from the Atlas are the Saline and Sodic Soils Map 
at 1 :5 x 106 scale (Northcote & Skene 1972) and 
the Soil Resources (Land Management) map at 1 
:5 x 106 scale (Northcote 1978). These maps and 
their accompanying publications combine to give 
an overview of Australian soil resources at the 
continental level with the further insight that the 
pattern of soil-landscapes and principal profile 
forms results from their close relationship with 
geological structures and lithologies as 
comparison of the 1968 Soils Atlas and the 1976 
Geological map of Australia (Bur. Min. Res. 1976) 
reveals. 
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Experimental Pedology 
The Factual Key clearly focussed on the great 

importance of texture-contrast or duplex soil 
profiles in Australia, but without any commitment 
as to their mode of formation. Early pedogenic 
thought (Prescott 1931; Stephens 1953) 
considered that the clay in the B horizons of red-
brown earths had resulted largely from the 
movement of clay from the surface with 
subsequent deposition in the subsoil (B horizon). 
However, as a result of later studies it was 
concluded that such clay translocation had played 
only a minor role in the development of red-brown 
earths (Green 1966; Oertel & Giles 1967; Brewer 
1968; Firman 1969; Oertel 1974) and that the 
horizons of these soils arose as distinct 
sedimentary layers and by the formation of clay 
due to weathering in situ. More recently 
Chittleborough has challenged these findings 
and, on the basis of a re-interpretation of the 
existing data and a set of new experiments, has 
shown that the most likely mechanism to account 
for the very high content of clay in the B horizon is 
the illuviation of fine clay (Chittleborough & Oades 
1979, 1980 a, b; Chittleborough 1981). Further 
studies by Chittleborough, Walker & Oades (in 
press) on textural differentiation in four 
chronosequences in eastern Australia have 
shown that clay illuviation is the most significant 
process responsible for the development of 
duplex, that is, texture-contrast, soil profiles. 
 

SOIL PHYSICS AND MECHANICS 
Structure and Soil Moisture 
During the years preceding 1940 a number of 
factors governing the moisture holding and 
transmitting properties of the soil came under 
increased scrutiny because of their importance in 
the use of irrigation water and the recognition that 
effective drainage was proving to be essential for 
the permanence of this form of land use. 
Additionally it was realised that the erodability of 
soil by both wind and water was a function of its 
physical properties, especially those that were 
liable to degradation by cultivation or other 
activities such as over-grazing which adversely 
affected the surface soil. This growing concern 
led to the development of schools and smaller 
groups engaged in soil physics research in both 
CSIRO Division of Soils and in a number of the 
agricultural faculties in the universities. The 
largest group, the Soil Physics Section was set up 
in the Division of Soils under T. J. Marshall. The 
role of the physical properties of the soil in the 
determination of tilth and other factors affecting 
cultivation had long been recognized overseas as 
well as in Australia but the greatest impetus for 

the development of soil physics in Australia came 
from the above incentives. 

Studies of soil structure, pore space and soil 
water were co-ordinated in research programmes 
which yielded a more complete picture of the 
physical nature of the soil and its dynamic 
relationship with water, either irrigation or rainfall, 
than had previously been available. Soil structure 
was defined in terms of the aggregation of the 
ultimate separate particles of the soil into 
identifiable clusters which assumed a variety of 
shapes of greatly varying size. These structural 
units, crumbs, granules, prisms etc. were shown 
to be held together by physico-chemical forces 
associated with the amount and type of organic 
matter in the soil, especially in surface soils, by 
the nature of the soil clay minerals and the 
composition of the exchangeable cations present. 
They were shown to vary in their resistance to 
deformation and break-down by wetting or by a 
variety of forces such as impact of rain on the 
surface or by the use of tillage implements. 
Almost invariably soils, when considered over the 
full depth of the profile, exhibit variation in 
properties including structure. For example 
structure may vary from crumb in the surface soil 
to large sized dome-shaped columns in the 
subsoil. To a greater or lesser degree this 
anisotropic property of soils is almost universal 
and is responsible amongst other things for 
considerable variation in the rate of entry of water 
to the soil and its subsequent movement. 

Soil water has a dynamic relationship with the 
soil because it moves into and out of the pore 
space of the soil mass. This pore space is 
complex in character but may be thought of as a 
three dimensional web or sponge composed of 
cracks, tubes and voids, the cracks arise from the 
alternate wetting and drying of the soil, the tubes 
from root and insect activity and the voids reflect 
the spatial arrangement of the mineral particles of 
the soil sometimes modified by the adhesive 
properties of decomposed organic matter, and by 
the activities of the many organisms found in soil. 
Cracks vary enormously in size from those that 
penetrate up to one metre or more into the soil 
profile, and may be several centimetres wide at 
the surface to minute cleavage planes between 
well defined aggregates such as small prisms: 
these being found most often in clay textured 
subsoils. Apart from the larger deep cracks the 
others may be considered as occupying 
interaggregate space and the voids, according to 
their size and origin, occupy either inter-aggregate 
or intra-aggregate space, the latter often being 
essentially inter-particle space. Some soil 
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moisture also moves in and out of structural 
planes which are a feature of some clay minerals 
and the most hydrophilic of these contribute 
greatly to the swelling properties of some soils. 

A number of relationships between water and 
soil are of critical importance to plant growth and 
to the conservation of the soil. The rate of water 
entry to the surface soil, which may vary with both 
its initial and progressive water content, and with 
the water status of subsoil horizons, is of major 
importance in determining irrigation techniques 
and also governs whether water accumulates on 
the surface, this in turn causing run-off and 
erosion. Water entry is a special case of water 
transmission which in subsurface and subsoil 
horizons determines the rapidity with which water 
reaches saturation at various levels in the soil 
profile and the speed with which water may be 
lost from the soil itself to the ground-water 
storage zone below. Where a lower horizon has a 
slower rate of transmission than the one above, 
perched water tables may develop in the soil 
profile. Water may move in either the liquid or 
vapour form and its dispersal from the soil profile 
apart from percolation to groundwater is achieved 
by evapotranspiration, a combination of direct 
loss of moisture from the soil surface by 
evaporation and the transpiration of moisture to 
the atmosphere by plants. The latter, in contrast 
to the former, removes moisture from that part of 
the soil profile which is occupied by plant roots 
and this may vary greatly with the particular 
individual crop plant or combination of plants 
such as is commonly found in nature. The 
effective range of moisture use by plants lies 
between field capacity, above which water is lost 
by gravitational movement, and wilting point, 
below which most plants cease to be able to 
extract moisture from the soil. Both the field 
capacity and the wilting point are determined by 
the texture and structure of the soil so may vary 
between different horizons in anyone soil profile. 

All the above aspects of soil physics and much 
more related published material particularly 
relevant to soil conditions in Australia have been 
gathered together in a text on soil physics by 
Marshall & Holmes (1979) that already has come 
to be recognized as a further historic point in 
Australian soil science. This book is a theoretical 
treatment combined with a laboratory and field 
manual and draws together Australian and 
overseas knowledge which can be consulted in 
detail as necessary by perusal of the 600 odd 
references included in the volume. Further 
discussion regarding water movement in soils, 
and groundwater systems are given in Greacen & 
Williams (1983) and Allison et al. (1983) 
respectively. 

The development of a technique for measuring 
soil moisture is of particular interest in Australia if 
only because of the frequent limitations to plant 
growth imposed by seasonal. conditions and 
recurrent droughts. In this area there has been 
much progress leading away from the early 
laborious method of repeated sampling of the 
different horizons in the soil profile, to the use of 
porous blocks and cups placed at fixed positions 
in the soil profile and monitored regularly, and to 
the latest development of neutron moisture 
meters which can provide continuous measuring. 
This technique was pioneered in Canada and the 
U.S.A. in the early 1950s and is based on the fact 
that water retards the motion of fast neutrons 
emitted by a radioactive source. Its development 
and use in Australia and the precautions 
necessary for its successful use are set out in a 
publication edited by Greacen (1981). This details 
the basic principles for technical operations 
designed to measure the amount of water 
contained in the soil over an area of land. 01 
particular interest to South Australia are the 
projects that employed this technique in both the 
Upper and Lower South East of the State. In the 
Upper South East, the water balance and the 
water table of the deep sandy soils were studied 
and in the Lower South East, a karstic region, 
both grassland and forest hydrology were 
monitored. These studies by Holmes (1960) and 
Holmes & Colville (1970) enabled a major 
reassessment of the function of the soil water due 
to rainfall and that of the groundwater to be made 
in relation to both pastures and forest plantations. 

 
Engineering Applications 
During World War II the Division of Soils provided 
detailed soil maps of airfield sites and, through 
the Soil Physics Section engaged in extensive 
testing services in connection with the stabilising 
of soils, both as a base for normal paved 
surfaces, and for the construction of soil-cement 
pavements which were used in some areas as a 
substitute for the usual sealed runways. The 
common existence in Australia 'of soils, for 
example black cracking clays, with marked 
shrinking and swelling properties associated with 
seasonal climatic conditions, and consequently 
exhibiting great variation in load bearing capacity, 
made this service of vital importance. It is of the 
greatest significance that on the cessation of 
hostilities this research and service was 
immediately applied to the resolution of the 
widespread problem of fractures in buildings, 
mainly domestic and other smaller structures, 
which when sited on such soils developed 
cracked walls and foundations. The extent of this 
work led to the formation of a 
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separate Section and later a Division of Soil 
Mechanics. The activities of this group under the 
leadership of G. D. Aitchison were rapidly 
extended from Adelaide to other cities and were 
widened to embrace studies of both paved and 
unpaved roadways. In the field of domestic 
building the work had a profound influence on the 
design of both foundations and superstructure. 
New foundation specifications including deep 
beam and pier structures were introduced and 
these, together with more flexible superstructures 
such as brick veneer, have very greatly reduced 
the incidence of this problem. The necessary 
testing of soils involved in the application of these 
new principles is now so widely accepted that it is 
usually carried out by private construction 
consultants or government organisations with a 
supervisory role in the house building industry. 
Soil maps either of entire urban areas such as 
that of Adelaide by Aitchison, Sprigg & Cochrane 
(1954) and the more recent one by Taylor, 
Thomson & Shepherd (1974) or of new suburban 
subdivisions intended for housing development, 
have been widely used in the application of these 
new techniques based on soil mechanics. 
 

MICROPEDOLOGY 
In most soils, the microscopic structure and 

distribution of constituents have a marked 
influence on the physical, chemical and biological 
behaviour of the soil. Soils that appear to be alike 
in the field and in bulk chemistry, as determined 
by standard laboratory methods, may behave 
quite differently because of differences in their 
microscopic characteristics; similar proportions of 
important constituents such as clay, carbonate, 
gypsum, iron oxides, and manganese oxides, 
may be arranged in quite different patterns within 
different soils, with consequent effects on their 
properties and behaviour. A knowledge of such 
microscopic features is also basic to the 
understanding of processes that operate in 
natural soils. 

 
History and Development 
In Europe in the early 1930s, W. L. Kubiena 

initiated microscopic investigations of undisturbed 
soil and in 1938 published the basic concepts 
behind this approach in his monograph 
"Micropedology". His many papers and his 
enthusiasm for his subject encouraged many 
people to take up this new branch of soil science. 
By the 1950s enough interest had been 
generated to hold the first working-meeting on 
Soil Micromorphology in 1958 in Germany. R. 
Brewer, the sole Australian contributor to this 
meeting, pioneered soil microscopy in Australia 

and made a major contribution to the 
development and application of the technique 
both in Australia and overseas. 

In his early years with CSIRO Division of Soils 
(1941-52) Brewer, a geologist by training, was a 
field pedologist in N.SW. and the A.CT. Having 
developed an interest in soil genesis in this 
period, and with his petrological background, it 
was only natural that he should turn to soil 
microscopy. Initially he used mineral analysis and 
thin sections to study the genesis of a yellow 
podzolic soil near Braidwood, N.SW. This study 
led to the establishment of the Micropedology 
Section in the Canberra Laboratories of the 
Division. In later years the Section was to 
concentrate mainly on thin section microscopy. 
Early fabric analyses were carried out on small 
thin sections (20 x 20 mm) from a wide range of 
soil profiles collected throughout Australia. These 
data were used to characterize and classify 
significant micromorphological features, to 
provide a better understanding of the soil 
processes involved and to develop an orderly 
method for genetic studies, based on fabric and 
non-clay mineral analyses. These early studies 
formed the core of the monograph "The Fabric 
and Mineral Analysis of Soils" (Brewer 1964), that 
until recently was the only definitive text on the 
subject. It has played a significant role in the 
development and use of micromorphology not 
only in pedology and applied soil science but also 
in other disciplines such as Pleistocene geology 
and soil zoology. 

In the late 1960s the Section carried out fabric 
analysis and interpretation of some 100 soil 
profiles concerned with the soil tours for the 9th 
International Congress of Soil Science, Adelaide 
1968. These data are published in the monograph 
"A Handbook of Australian Soils" (Stace et al. 
1968), and as may be expected at that broad 
classificational level showed that significantly 
different profiles, micromorphologically and 
genetically, have been included within individual 
great soil groups. 

In the early 1970s more sophisticated 
equipment was installed and larger thin sections 
(75 x 50 mm) were produced, yielding more 
reliable data. Microscopic techniques were 
applied to morphological changes and processes 
involved in two chronosequences, one on alluvial 
terraces and the other on coastal dune sands; to 
an elevation sequence in the Kosciusko National 
Park; to studies of sediments, soil stratigraphy, 
soil history; and more recently to three of the 
great soil groups, namely, red earths, podzols and 
grey, brown and red clays. 
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SOIL MINERALOGY 
The study of clay mineralogy in Australia has 
revealed that soil clays are not simply amorphous 
hydrophilic colloids but that they are composed of 
a relatively narrow range of discrete minerals of 
distinctive structure, composition and shape. The 
first research in Australia in this particular field 
was that of Shearer & Cole (1939 a, b) in the 
Physics Department of the University of Western 
Australia who examined some soil clays from 
Tasmania. Shearer and a number of students 
used X-ray spectrography to demonstrate that soil 
clays had lattice structure and were distinct 
minerals. In 1948 a Clay Mineralogy Group (later 
Section) was established in CSIRO Division of 
Soils under the leadership of K. Norrish one of 
Shearer's former students. This Section of the 
Division with a later ancillary group established in 
Brisbane (1961) has produced a wealth of 
knowledge about the nature and function of the 
clay minerals that characterise Australian soils. In 
the course of time techniques involving the use of 
the electron microscope, X-ray fluorescence and 
the electron probe have been developed to 
extend these studies until today a very complete 
picture of the clay mineralogy of Australian soils is 
available and the manner in which these minerals 
control ion exchange, soil structure, water 
relationships and the seasonal swelling and 
shrinking of soils is well understood. This is of the 
greatest importance in many aspects of land use 
including the availability of nutrient elements such 
as phosphorus, potassium and the trace elements 
all of which may be present naturally in the soil or 
added as fertilizer. 

Clay minerals are formed by weathering and 
are thus secondary in nature whereas the 
minerals of the sand and silt fractions of the soil 
are residual from, and thus more closely 
resemble those of, the parent rock. The line of 
demarcation of the presence of clay minerals in 
the soil is not sharp and can extend into the 
coarser fractions of the soil but clay mineral 
examinations are usually limited to the fraction 
less than 2 microns in diameter because in this 
fraction they are most abundant. The clay 
minerals of soils are usually lattice silicates and 
resemble those of natural clay deposits. The 
fraction less than 2 microns in size may also 
contain non-clay minerals such as oxides and 
oxyhydroxides of iron, such as hematite, and of 
aluminium, for example, gibbsite, and also quartz. 

Because of their small size and platy structure 
clay minerals have a large surface area and thus 
have both chemical and physical activity of a high 
order. This is responsible for most of the cation 
exchange capacity present in subsoils, a together 
with organic matter, for that exhibited surface 

soils. The large surface area and platy structure 
are also related to the plasticity of soil! and their 
ability to absorb water and thus to swell The 
various clay minerals have differenl capacities in 
these functions. 

A compendium of the latest information on the 
identity and structure of the clay minerals rI 

Australian soils has recently been set out b, 
Norrish & Pickering (1983). Extensive data on the 
actual clay mineral composition of a very large 
number of soils collected from all over Australia 
is included in two other publications, namely "A 
Handbook of Australian Soils" Stace et al. (1968) 
and in a chapter on clay mineralogic properties 
by Norrish & Pickering in "Soil Factors in crop 
production in a semi-arid environment" edited bj 
Russell & Greacen (1977). 

Three groups of clay minerals namely, kaolins, 
illites and smectites are very common in 
Australian soils. The kaolins are found particularly 
in soil materials that have been deeply 
weathered, such as the pallid zone beneath 
laterites. Besides this, they occur in variable 
proportions with illites in many soils such as red-
brown earths (red duplex soils) that have 
dominantly illitic clay minerals in southern 
Australia. In the acid massive red earths, kaolins 
are dominant; butln neutral and alkaline red 
earths, variable amounts of illites also occur. 
Smectites include montmoril· lonite and these 
clay minerals often swell greatly on wetting. No 
Australian soils have consistenlly high contents of 
smectites, but they tend to be more abundant in 
the more northerly soils. Less common clay 
minerals that nevertheless occur frequently are 
vermiculite, chlorite, palygorskile which is 
common in arid and semi-arid soils, and the 
ubiquitous randomly interstratified clay minerals. 
Quartz is present in almost all soil clays. 

Clay minerals, the oxides and oxyhydroxides, 
and the organic matter of the soil together hold 
plant nutrients in a variety of ways. The double 
function of this retention is to minimise the loss of 
plant nutrients from fhe soil by leaching, while 
simultaneously allowing nutrients to be releaSed 
to growing plants by transfer through the 
rhizosphere. The manner in which phosphorus is 
retained and released by the soil has always 
excited the greatest interest because of its 
importance in the widespread use of phosphatic 
fertilizers, mostly superphosphate, in Australia. 
Long standing hypotheses about the capacityoi 
the various fractions of the soil to fix or revert 
applied phosphates and the actual species 01 
phosphate minerals in the soil have recently been 
subject to renewed scrutiny by Norrish & Rosser 
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(pers. comm.). In the course of using the electron 
microprobe to determine the unequal distribution 
of the major and trace elements between the 
various fractions of the soil they have provided a 
completely new picture of the nature 01 phosphate 
minerals present in soil and the manner in which 
phosphorus is associated with the clay and non-
clay minerals. Their most important findings are 
paraphrased as follows: in most soils phosphorus 
is not present as phosphate mineral grains but is 
dispersed Ihrough the fine grained matrix of the 
soil; gorceixite type minerals are very widespread 
in soils, but usually account for only a very small 
Iraction of the total soil phosphorus; many soils 
have very small amounts of the resistant 
phosphate minerals, e.g. monazite and xenotime 
and apaptite grains are restricted to less 
weathered soils and the mineral appears to be a 
residue from the parent rock; in a very wide range 
of soils much of the phosphorus is associated 
with the free iron oxides goethite and hematite 
and this is true even of calcareous soils; olten for 
surface soils there is a correlation between 
phosphorus and sulphur indicative of organically 
bound phosphorus; gibbsite, even when it is the 
dominant clay mineral, retains comparatively little 
phosphorus compared to the iron oxides; and no 
evidence was found indicating that the crystalline 
silicate clay minerals retained phosphorus. (Page 
52 Research Report 1976-1980: Division of Soils, 
CSIRO.) 
The role of the iron oxides indicated above is of 

considerable historical interest for quite soon after 
the first use of superphosphate on krasnozems in 
Australia in the 1920s it was realised that much 
less than usual response was being obtained on 
these soils and, with only the most primitive 
laboratory data to go on, it was proposed that the 
obviously high content of iron oxides in these soils 
was responsible. Later, when these soils were 
shown to be dominated by the presence of kaolin. 
it was further considered that the high anion 
exchange capacity of this material was 
responsible for the reversion of applied 
phosphorus, thus reducing the effectiveness of 
applied superphosphate. Present evidence 
lavours the first hypothesis. For a comprehensive 
discussion of the oxide minerals in soils refer to 
Taylor et al. (1983). 
 

SOIL BIOLOGY 
Although there was an appreciation of the value 

of legume inoculation with nitrogen-fixing 
bacteria, particularly in New South Wales and 
Queensland, soil biology as a sub-discipline of 
soil science did not begin what may be thought of 

as its modern development until about 1950-1 
when R. J. Swaby was appointed to lead the Soil 
Microbiology Group (later Section) of the Division 
of Soils, CSIRO in Adelaide. Many facets of soil 
biology have only developed in their modern form 
in Australia during the past two decades. The 
relevant investigations have usually been singular 
in their objectives. The relations of the diverse 
parts are obviously extremely complex and await 
some new ecological understanding. 

For the purposes of the present discussion soil 
biology has been divided into two parts, "Flora" 
and "Fauna" because of the somewhat different 
approaches adopted by the researchers. 

Flora. Those studies that have been concerned 
principally with soil micro-organisms, such as 
bacteria and fungi, are discussed under this 
general heading. 

 
Sulphur 
The earliest modern phase of microbiological 
research in South Australia was an investigation 
by Rowntree (1933) of the role of sulphur in the 
soils of the irrigated areas, such as the Renmark 
horticultural settlement. She studied the 
transformation and nutritional function of both 
natural and applied sulphur by Thiobacilli in the 
soils of that area. Some 30 years later, Swaby 
was to use Thiobacilli that feed on elemental 
sulphur to convert rock phosphate into a product 
similar to superphosphaie. It took almost 10 years 
of research to develop biological superphosphate, 
or biosuper (Swaby 1974, 1983). Its widespread 
use has yet to be established in Australian 
agriculture. 
 
Rhizobium 
While the association between legumes and their 
root-nodule bacteria Rhizobium, in converting 
atmospheric nitrogen into readily assimilable 
nitrogen suitable for plant use, and thus a major 
factor in soil fertility, was well recognized, it was 
not until the 1930s that critical research led to 
significant progress in legume bacteriology. One 
of the first in this field was Strong (1937) whose 
research pioneered an understanding of the 
specialization between rhizobia from clovers, their 
hosts, and their nitrogen fixing ability. Practical 
considerations followed with the establishment of 
legumes to improve the poor soils of Kangaroo 
Island (Strong 1938). The importance of these 
investigations arose out of the ever increasing 
use of "sub-clover" Trifolium subterraneum, in the 
development of pastures on a wide range of soils 
throughout southern Australia. Some of the 
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considerable variation in the vigour of this clover 
and its effectiveness in supporting the growth of 
associated grass species in the pastures was 
traced to a number of factors the most important 
of which were strain variation of the Rhizobium 
and the need for trace elements on certain soils. 
Consequent on the establishment of the 
importance of Rhizobium strains, a service was 
set up within CSIRO Division of Soils which 
supplied cultures of a number of strains of 
Rhizobium for the inoculation of sub-clover seed 
just prior to its being used for the establishment 
of new areas of pasture. This service was later 
continued by the Waite Agricultural Research 
Institute. One of the trace elements shown to be 
in widespread need on sub-clover pastures was 
molybdenum. Since responses of any 
magnitude to this element were largely confined 
to legumes, a nutritional connection between 
the molybdenum and Rhizobium was sought 
and demonstrated by Anderson & Thomas 
(1946). The importance of inoculation for the 
sound establishment of legumes is now well 
accepted throughout Australia. A great deal of 
outstanding research (Date 1983), especially 
that of J. M. Vincent at the University of Sydney, 
led to an understanding of the 
Rhizobium/legume symbiosis and has 
contributed to the success of legumes in 
Australian agriculture, notably in ley farming. 
Now, however, more specialized research is 
required to enable preinoculation of seed with 
specific Rhizobium strains to cope with 
particular soil and climatic conditions and a 
longer shelflife in the seed shop (Date 1983). 
 

Surface Soil Structure 
In one sense the early work on Thiobacillus and 

Rhizobium represented the kind of research more 
or less expected from microbiologists, whereas 
Swaby's work (1950) aroused new interests. He 
had demonstrated at Rothamsted Experimental 
Station in England that the structure of surface 
soils in the form of crumbs and other shaped 
aggregates was the result of the breakdown of the 
associated organic mailer and the binding effects 
of the resultant products. This concept provided a 
link, not only with soil physics, but also with 
agronomy, as there was great interest in ley 
pastures that have done so much to assist the 
progress of Australian agriculture (Donald 1964). 
By improving surface soil structure as well as 
increasing soil nitrogen content, the improved 
structure provides a buffer against the erosion of 
surface soil so prevalent in earlier crop-fallow 
systems of agriculture. 

Water Repellence of Sandy Soils 
Bond & Harris (1964) continued research into 

the influence of microflora on the physical 
properties of soils including the widely observed 
failure 01 some sandy soils to wet normally after 
rain. This difficulty had been seen very commonly 
with soils in a virgin state but, in the Upper South 
East of South Australia, following extensive 
pasture development, the same phenomenon, in 
a much more severe form, was manifested on the 
very sandy soils of that area a few years after 
they had been sown to pastures containing sub-
clover. This resulted in very irregular growth of 
pastures because of shedding of water from 
some areas, causing very uneven penetration 
and welling of the soil profile, thus providing 
correspondingly irregular amounts of water for 
transpiration and growth of plants. Ultimately 
Bond & Harris (1964) and Bond (1964) showed 
that the microflara of the soil, through its 
production of abundant fungal hyphae, altered the 
welling capability of the sandy soil which became 
water-repellent to such a degree that even the 
slightest slope caused water to seek lower sites 
where it would pond prior to very slow infiltration. 
An economic and practical amelioration of this 
problem is still being sought: special forms of 
cultivation which provide closely spaced lines of 
slightly depressed and firmed soil for pasture 
seeds combat the problem to some degree in the 
early period after sowing but the problem returns 
with the passage of time (see also Bond 1974). 
The allied problem of dry patch in turf, such as in 
golf greens, has been treated successfully with 
cores of loam inserted on a grid pallern to 
improve water entry and penetration (Bond 1978). 

 
Organic Matter-Soil Nitrogen-Biomass 
Ever since the foundation of the Waite Institute 

the use of nitrogen as a fertilizer on the wheat 
crop has been under investigation. Unlike the 
clearly significant and economic results obtained 
from the use of superphosphate, those from the 
use of the artificial nitrogenous fertilizers have 
been erratic, generally much less in degree and 
seemingly linked closely to variable climatic 
conditions and other factors which govern plant 
growth. Consequently there is, as yet, no 
recognized role for the use of nitrogenous 
fertilizer on the wheat crop in South Australia. 
However this is under investigation once again, 
due in part to the lessening role of the pasture 
phase in present and possibly future agricultural 
systems. Because of this, the review of organic 
mailer in the Urrbrae soil recently made by Oades 
(1981) seems timely. The study of soil nitrogen 
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whether it is in the field or in the laboratory is a 
complex one involving relationships with other 
nutrient elements, especially phosphorus and 
sulphur; with the organic matter complex (Spain, 
Isbell & Probert 1983); and with the energy 
supplied by soil carbon for these interactions 
(Martin 1983). These functional relationships are 
inherent in soil management: good soil 
management is reflected by satisfactory levels of 
soil nitrogen. One technique that is being 
employed by staff of the Waite Institute and 
CSIRO Division of Soils is the use of 15N and 
14C to determine the role of the transformation of 
organic matter in the soil, and the role played by 
soil nitrogen in the nutrition of both cereals and 
pastures (Ladd & Russell 1983). 
 
Mycorrhizas 
These soil micro-organisms form symbiotic 

fungal associations with plant roots that benefit 
the plant by increasing the uptake of nutrients 
from soils. Thus they have the potential to 
improve the productivity of soils of low nutrient 
status by providing a further dimension to the 
feeding area of the plant root. In the early 1960s 
research by Bowen (Division of Soils, CSIRO) 
and his colleagues commenced a study of the 
effects of mycorrhizas on plant growth, especially 
on Pinus radiata in South Australian soils. By the 
mid 1970s, efficient inoculation methods had 
been devised for pines and eucalypts growing in 
plantations, an achievement of considerable 
value to plantation sylviculture. Bowen (1983) in a 
comprehensive review of these and other 
mycorrhizal considerations points out the 
potential that seems to exist for manipulating 
microbial-plant systems to increase the 
productivity of soils and plants by developing 
mycorrhizal-root associations capable of 
obtaining nutrients from a larger area of soil than 
that available to either alone. 
 
Root Diseases 
Unfortunately not all soil organisms act 

symbiotically with plant roots, some restrict root 
growth and upset root function. Rovira & Ridge 
(1983) have reviewed recent research carried out, 
notably in South Australia, on two major root 
pathogens of wheat, a fungi "Take-all" 
(Gaeumannomyces graminis) and a nematode 
(Heterodera avenae). They point out that while 
crop losses due to the nematode may be 
minimized by rotations, resistant varieties and 
chemicals, no methods for effective control of 
Take-all have so far been devised. Studies on the 
population biology and relationships of the cereal 
cyst nematode (Heterodera avenae) to soils and 

to wheat growth (Research Report 1976-1980: 
Division of Soils, CSIRO) suggest that the role of 
this nematode in wheat production is more 
complex than its apparent control by the above 
measures may imply. Studies of this kind are 
difficult because of the large numbers of variables 
involved, and point to the need for a more widely 
based ecological approach. 
 
Rhizosphere 
The rhizosphere or root-soil interface forms the 

zone in which most of the action and reaction 
described under soil microbiology takes place, 
and this role alone is sufficient reason for its 
study. It is different from the surrounding bulk of 
the soil by the very presence of roots that excite 
physical, chemical and biological activities. While 
this concept has been recognised for many years, 
it is only during the last decade or so that it has 
become possible to examine this hither-to 
"secret" place by electron micrography. Foster 
(1983) reviews the present state of the art and 
discusses the importance of knowing the 
distribution of soil micro-organisms relative to the 
growing root. Manipulation of microbial-plant 
systems in the future may depend upon the 
success of such integrative studies. 

Fauna. Those studies that have been 
concerned principally with small soil animals, 
such as earthworms and ants, are discussed 
here. 

 
Soil Zoology 
The publication in 1881 of "The Formation of 

Vegetable Mould through the Action of Worms" 
by Charles Darwin is Widely considered to be the 
pioneering investigation in Soil Zoology. In 

Australia over the intervening years avery large 
number of insects and small animals that inhabit 
the soil have been the subject of zoological 
studies but until the formation in 1965 of what 
was then called the Soil Zoology Section in the 
CSIRO Division of Soils under the leadership of 
K. E. Lee there had been virtually no research in 
this field on a sustained basis. The aims of this 
newest Section of the Division were to discover 
the ecological relationships of significant groups 
of Australian soil animals, the effects of these 
animals, directly, and through interactions with 
other biotic and non-biotic factors, on pedological 
processes and soil fertility, particularly on soil 
profile development, the decomposition of organic 
matter and nutrient cycling in ecosystems. 

Research has been concentrated on termites, 
ants, earthworms, and cereal cyst nematodes 
and 
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on the broader topic of litter decomposition and 
nutrient cycling which involves a spectrum of 
zoological vectors. 
 
Termites 
An early paper by Lee & Wood (1968) on the 

role of the termite Nasutitermes exitiosus on the 
cycling of organic matter in a yellow podzolic soil 
under dry scierophyll forest in South Australia 
was the opening gambit in a research 
programme which ultimately led to the publication 
in 1971 of a book entitled "Termites and Soils" by 
Lee & Wood. This volume essentially presents 
two aspects of termite populations. The first deals 
with the classification, biology, and geographical 
distribution of termites and with their nests, 
mounds and galleries; also with termite 
populations, particularly distribution and 
abundance. The second deals with termites as 
soil animals and the effect of these on the 
physical and chemical properties of soils, on the 
decomposition of organic matter, and on soil 
profile morphology; also with the effect of 
termites on natural vegetation and with their 
agricultural and pastoral significance. More 
recent work by Butler & Buckerfield (1979) has 
shown that termites have the capability of 
digesting significant quantities of lignin, a 
polyphenolic material highly resistant to 
decomposition by micro-organisms and other soil 
animals. 
 
Ants 
Equally comprehensive work on ants has dealt 

with their ecology and distribution, revealing a 
remarkable diversity of Australian ant 
communities over a wide range of environments 
(Greenslade & Halliday 1982, Greenslade & 
Greenslade 1983). The effects of ants on the soil, 
while not so physically prominent as those of 
termites, are readily and commonly observed 
through their transport to the area surrounding 
their nests of a wide variety of both vegetative 
and mineral material, usually disposed as a low 
mound. Some of the mineral grains and soil 
aggregates of these mounds are extracted from 
below the surface and in pedological terms this is 
responsible for some degree of reversal of the 
processes of differentiation of the soil profile. 
Considered as a cumulative process associated 
with a large population of ant colonies over 
widespread tracts of land persisting for a great 
number of years, this reversal can account for a 
number of phenomena such as buried stone lines 
often found at some depth below the surface. 
This role of ants in the pedological process is 
being studied in relation to the profile 

development of coastal sands and red earths in 
Queensland. Ants are predatory on other soil 
animals and hence must influence their 
abundance in an ecosystem. They also harvest 
seeds and in this respect are of significance in 
both native and improved pastures. 
 
Earthworms 
Despite the general interest in earthworms that 

has been current since Darwin's classical study, 
very little scientific work has been done on this 
important group of soil animals in Australia. 
Recently however there have been studies on 
the role of earthworms in litter decomposition in 
relation to soil formation, particularly of alpine 
soils. 

A very recent study compares the influence of 
earthworms and termites on the cycling of 
nitrogen in the soil. This paper by Lee (1983) 
demonstrates that "Earthworms may ingest and 
process nitrogen in quantities exceeding net 
rates of accretion from litter; they apparently do 
not fix atmospheric nitrogen. Termites ingest only 
a small proportion of the total available from 
litter; they have a limited but significant ability to 
fix atmospheric nitrogen". It is concluded that 
earthworms have an important role in the 
transfer of nitrogen from decaying plant tissue 
into the soil and its release in chemical forms for 
plant growth. On the other hand termites tightly 
retain their small pool of nitrogen and thus 
probably have little influence on the nitrogen 
cycle. 

 
Litter Layer 
A number of studies of litter decomposition and 

nutrient cycling resulting from the activities of soil 
fauna are in progress in a variety of ecological 
systems, ranging from dry sclerophyll forest on a 
yellow duplex soil in South Australia to rain forest 
on structured earths (krasnozems) in Queensland. 
Termites appear to be of the greatest significance 
in the South Australian site but at the three sites in 
Queensland, ranging from Innisfail to the Atherton 
Tableland, there is a variation in the rate of litter 
fall and its transformation. On the wettest site near 
Innisfail the initial breakdown of the litter has been 
attributed largely to amphipods and woodlice. 
Additionally studies have shown that while organic 
matter is an important component of their 
environment, so is the macroporous structure of 
the soil, for the numbers of small cryptostigmatid 
mites are positively correlated with the volume of 
soil pores of a diameter approximately the same 
as their own body width. 
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CONFERENCES AND OTHER TOPICS 

Conferences, Schools and Societies 
Probably no history of Soil Science in South 

Australia, or in Australia for that matter, would be 
complete without mention of some of the various 
symposia, conferences and schools that have 
been held in Adelaide either at the Waite Institute, 
the CSIRO Division of Soils, or the University of 
Adelaide and to which all these organizations, 
especially the first two, made major contributions. 

Meetings between people who work on the 
same subject are an essential part of a scientist's 
work. They provide an opportunity for· good 
communication. The first Winter School of Soil 
Science held at the Waite Institute in 1939 before 
World War II was a landmark in Australian soil 
science probably equalled only by the second 
Winter School held towards the close of the war in 
1945, again at the Waite Institute (Fig. 5). These 
two schools probably did more than anything else 
to foster the teaching of soil science in Australian 
universities and to ensure the application of soil 
technology by the various State Departments of 
Agriculture, Forestry and Lands. They also paved 
the way for the task of carrying out soil surveys for 

the settlement of returned servicemen on the land 
as recommended by the Rural Reconstruction 
Commission. The responsible organizations were 
the Waite Institute and CSIRO Division of Soils. 

The first Australian Conference in Soil Science 
was held in Adelaide in 1953. It confirmed the 
benefits to be gained by bringing together soil 
scientists from organizations throughout Australia 
and overseas. Such National Conferences in Soil 
Science are now held regularly and in different 
venues throughout the country. 

The 1961 symposium on "Geochronology and 
Land Surfaces in relation to Soils in Australia" 
arose out of the soil-geomorphic relationships so 
actively pursued by pedologists as discussed 
previously, whilst the Ninth International Congress 
of Soil Science in 1968 recognized the importance 
of the Australian contribution to World Soil 
Science. "The Handbook of Australian Soils" 
(Stace et al. 1968) was issued especially for the 
Congress. It is a compendium of knowledge about 
Australian soils which not only embraces their 
classification according to Great Soil Groups and 
the Factual Key but provides detailed 
morphological and micro-morphological 
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descriptions of all the soil profiles used to 
illustrate the different classificational units shown 
to visitors on pre- and post- Congress tours. As 
well as the morphological data, soil occurrence, 
genesis and use are described and chemical and 
physical analyses, silicate analyses, and 
mineralogical analyses of the clay fraction of all 
the soils described are provided. The new "Atlas 
of Australian Soils" was also completed in time for 
the Congress. Again, discussions by the 
Subcommission on Salt-affected Soils of the 
International Society of Soil Science pav8d the 
way for the study "Australian Soils with Saline and 
Sodic Properties" (Northcote & Skene 1972), and 
Australia became the first country to provide the 
data required by the Sub-commission. 

Of special note was the "Red-brown Earth 
Symposium" to honour Professor J. A. Prescott 
on the occasion of his ninetieth birthday (Oades, 
Lewis & Norrish 1981) in that it brought together 
more comprehensive data about a particular 
group of soils than had ever been attempted 
previously. 

There were many other meetings such as the 
successful 1978 and 1979 Schools in Pedology 
held in response to requests by the technical staff 
of the CSIRO Division of Soils, and resulted also 
in a similar school being conducted in Cowra at 
the request of the Soil Conservation Service of 
New South Wales. 

The esprit de corps generated among 

Australian soil scientists, especially by the early 
schools and conferences, resulted in the 
formation in the mid 1950s of the Australian 
Society of Soil Science. Essentially this society 
has become a professional body devoted to the 
promotion of soil science and technology. It has 
several branches throughout Australia and these 
are responsible to a Federal Council. The Society 
was largely involved in the establishment of the 
Australian Journal of Soil Research and is now 
fully responsible for the National Conference in 
Soil Science. 

Many Australian soil scientists are members of 
the International Society of Soil Science and 
several have been office bearers as chairmen and 
delegates of its various Commissions and as 
president of the Ninth International Congress in 
Soil Science held in Adelaide in 1968 (Fig. 6). 
This international status of Australian soil science 
had its beginnings in Prescott's early influence 
and has resulted, particularly since World War II, 
in the employment of Australian soil scientists 
from both State and Federal authorities by such 
bodies as the Food and Agricultural Organization 
(FAG) of the United Nations on projects in 
overseas countries where there is great need for 
the introduction of modern soil technology if 
production of food and other crops is to keep 
pace with ever increasing needs. Of particular 
interest 
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in this connection has been the extension of 
Australian dry-land systems of cereal and pasture 
production notably to countries in the Middle East 
and North Africa. In a wider economic context 
embracing several disciplines, perhaps the 
greatest contribution by Australian universities to 
agricultural development overseas has been their 
acceptance of foreign students at both 
undergraduate and graduate levels under a 
variety of schemes including the Colombo Plan. 
 
Expedition 

In comparison with the above international 
activities involving FAO the status of the more 
lundamental work on soil zoology carried out in 
the CSIRO Division of Soils is reflected by the 
~articipation of members of the staff in the 1971 
Royal Society-Percy Siaden Expedition to the 
Solomon Islands and New Hebrides for the 
acological and taxonomic studies of soil animals. 
)r K. Lee was leader of this expedition and its 
'esults are presented by Corner & Lee (1975). 
Recognition 

With the 1981 appointment of J. M. Oades as 
the first Professor of Soil Science, in the Waite 
Agricultural Research Institute, it may be said that 
soil science in South Australia has "come of age". 
Besides Professor Oades, the Soil Science 
department consists of four lecturers, including a 
pedologist, D. J. Chittleborough, appointed in 
1982. Thus the 1980s may usher in a new era in 
soil science in South Australia, as did the 
appointment of the first Professor of Agricultural 
Chemistry, J. A. Prescott,in 1924. 

 
CONCLUSION 

This brief, necessarily somewhat selective 
historical review of soil science as generated by 
workers largely associated with the Waite 
Agricultural Research Institute, CSIRO Division of 
Soils (Fig. 7) and the South Australian 
Department of Agriculture makes no claim to be 
comprehensive or to have recorded all useful 
individual contributions, but rather to have painted 
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a broad canvas, particularly of the events of the 
last 50-60 years, during which time the scientific 
input and the technological outflow seem to have 
achieved a kind of balance. Generally soil science 
has provided a fund of basic knowledge for 
technological application the profitability of which 
should continue as soil scientists seek to improve 
further the ecological integration of the soil-water 
plant systems on which agriculture and forestry 
relies. Our examination of the various subjects 
points to their initiation by key workers who 
largely succeeded in blending fundamental soil 
science with innovative research to produce 
results of either indirect or direct practical 
application. Many problems of great practical 
importance were researched in original ways 
based on chemical, physical and mathematical 
principles thus creating much individuality of 
approach that became a hallmark of Australian 
soil science. Moreover the integration of these 
results by the soil surveyor and pedologist has led 
to an understanding of soil not only as a scientific 
subject in its own right, but also in its ecological 
context in which climatic, geological, biological 
and hydrological factors interact with one another 
to produce a variable soft mantle of material 
which we call soil. The emphasis upon integration 
resides simply in the understanding that the soil 
supports ecological systems, so much so that it is 
part of the system itself. While it is necessary and 
desirable to understand the parts of any system, 
often individually, those parts do affect each other 
and also the system itself. 

As the soil-water-plant system is modified by 
tillage, irrigation, fertilizers and crop plants, so 
comprehension of the ecological implications of 
changes become more and more imperative. 
Most of these modifications result in increased 
production of economically useful and desirable 
plants and animals. Occasionally, often 
insidiously, these modifications produce results 
which are undesirable and may be disastrous. 
Such events call for effective application of 
methods of reclamation which in turn may require 
extensive research before they can be confidently 
specified. 

Within Australia the three most damaging 
ecological events involving the soil have been the 
widespread onset of both wind and water erosion, 
the salinization of the wheat growing lands of 
We.stern Australia, and the salinization of the 
irrigated lands of the Murray-Darling Basin. 

Methods for the control of both wind and water 
erosion are well established but their application 
is hampered by economic, land-use and land· 
tenure factors. However these factors involving 
the retirement of very large tracts of land from 
cultivation and grazing will have to be faced if the 
present degree of control of erosion is to be 
improved to the point where sustained 
reclamation is taking place. 

The salinization of the wheat growing lands of 
Western Australia, and to a lesser degree of 
pasture lands in the other States, is due to rising 
saline groundwater caused by excessive clearing 
of native vegetation from higher land. It poses the 
most difficult problem. The necessary 
revegetation of the higher lands with perennial 
deep-rooting species may ultimately check the 
rate of increase of salinization but the loss of 
production of crops and pasture from the 
revegetated land may only add to that already lost 
permanently in the valleys below. In most areas 
no economic and effective drainage works 
capable of removing the transposed and 
accumulated salts appear possible. 

Increased salinization of the irrigated lands and 
streams of the Murray-Darling Basin is still 
occurring. Control by (1) limiting the removal of 
water from the streams and (2) intercepting and 
diverting the saline drainage waters from the 
irrigated areas and so preventing their return to 
the streams is unquestionably necessary if the 
present situation is not to worsen. These 
measures, if extensively applied, will lead to 
progressive reclamation. It is anticipated that 
great costs for the necessary engineering works 
will be involved. Unless these reclamation 
measures are installed then Ernestine Hill's 1937 
publication "Water into Gold" will have its dream 
of boundless wealth and production obliterated by 
salty water. However, there is some cause for 
optimism because it has become clear, as the 
above history unfolded, that soil science over the 
years has helped Australia establish and maintain 
a sound basis for its rural economy through the 
co-operation of the officers of the various State 
and Commonwealth organizations involved. Their 
continued co-operation applied to the problems of 
the Murray-Darling basin could avert a calamity, if 
suitable action on an extensive basis is 
commenced now and with the urgency the 
situation demands. 
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4: Agricultural Climatology 
by ANN MARSHALL 

 
 
It would be surprising if an agricultural research 

institute located in Australia did not interest itself 
in the factors of climate relevant to crop 
production. Indeed, the first yearbook of the Waite 
Agricultural Research Institute of the University of 
Adelaide has a statement of intent to that effect. It 
stresses the need for the development of systems 
of cereal culture and grassland management 
which would make the best use of the seasonal 
rainfall and be adapted to the difficulties of a 
semi-arid climate. However, the development of a 
study of theoretical climatology to a stage where 
workers could cite the "Waite Index" and the 
"Length of Growing Period Map" was unusual. 
The concept of the length of growing period was a 
useful first step in defining Australian climates for 
agricultural purposes. It has probably outlived its 
usefulness now for all but the broadest definitions 
of climate, but at the time it was formulated it 
provided a surprising, and sometimes shocking, 
evaluation of the agricultural potential of large 
areas of Australia. 
This chapter traces the various stages in the 

development of the concept of "length of growing 
period", and attempts to evaluate it in the light of 
contemporary knowledge and expectations. Most 
of the early papers were published in the 
Transactions of the Royal Society of South 
Australia. 

The earliest worker in this field was J. A. 
Prescott, Professor of Agricultural Chemistry at 
the Waite from 1924 and concurrently Chief of the 
Division of Soils, CSIR, from 1929 (Fig. 1). His 
work in the field extended from 1931 to 1952. 
Clearly, his interest in climatic zones was first 
centred on the relationship between climate and 
soil. At this time, knowledge of Australian soils 
was incomplete and unsystematic, and the 
contemporary trend was to relate broad soil 
groups to broad climatic zones, on the Russian 
model. Prescott's first paper was titled "The soils 
of Australia in relation to vegetation and climate", 
and concentrated on this relationship (Prescott 
1931). In it he stressed the importance of the 
leaching factor in soil formation and its 
dependence on the balance between rainfall and 

evaporation, and he foreshadowed the use of 
 

 
Fig. 1. J. A. Prescott. (Photograph Waite Institute, 

Photographic Section.) 
 
"saturation deficit", the amount of additional water 
which the air can hold before reaching saturation 
point, as a useful measure for calculating 
evaporation from a free water surface. 

This last point draws attention to one of the 
underlying problems of the whole program-the 
determination of evaporation. The standard 
Australian evaporimeter is a shallow tank, 120 cm 
diameter and 25 cm deep, surrounded by a guard 
ring. It is considered a somewhat unsatisfactory 
instrument, in that even if carefully monitored the 
effect of local wind currents varies greatly with the 
precise site, and any protection against thirsty 
birds or animals affects the evaporation. Further, 
it does not accurately represent evaporation from 
a natural water surface because its small 
diameter increases the effect of the surrounding 
air and its shallowness means the base tends to 
get heated in bright sunshine. In addition to these 
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limitations, there were only about 30 
evaporimeters in Australia in the 'thirties. 

For these reasons work in this field 
concentrated on the use of more readily available 
and accurate meteorological data which reflected 
the evaporating power of the air, and comparison 
of the calculated results with the nearest 
evaporimeter. Air temperature has been widely 
used for this purpose, but work at the Waite 
indicated that a more useful measure was the 
saturation deficit, which can readily be calculated 
from wet and dry bulb temperature readings. In 
the formulae used here, P represents precipitation 
measured in a rain gauge, 'and E is evaporation 
calculated from these data. 

A further problem is introduced by the fact that 
the relevant figure is really evaporation from a 
vegetated soil, and this is less than evaporation 
from a free water surface unless the soil is 
saturated. Even now, actual evaporation from 
vegetated soil can be obtained only with 
sophisticated and expensive equipment, and this 
was not available in South Australia in the 'thirties. 

Records were available from the well-equipped 

meteorological station at the Waite Institute for 
comparison of evaporimeter readings with calcu· 
lated evaporation for time intervals as short as 
one week, and comparison of these with the 
beh'lviour of the experimental crops grown close 
by (Fig. 2). James Davidson, later Professor of 
Entomology at the Waite (Fig. 3), was interested 
in the conditions of soil moisture needed for the 
hatching and development of insect pests. 
Accepting that the important factors were rainfall 
and evaporation, he studied the relation between 
evaporation and saturation deficit in South 
Australia (Davidson 1931). He was particularly 
interested in the duration of dry periods that would 
be fatal to insects, and both Davidson (1934) and 
Prescott (1934) referred at the May 1934 meeting 
of the Royal Society of South Australia, to a paper 
by Andrews & Maze (1933), two geographers 
working in Sydney. 

This paper introduced a new concept of aridity. 
Instead of using annual values of various indices 
in the conventional manner, monthly values were 
used and the length of the arid period was 
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Fig. 3. James Davidson. (Photograph Waite 

Institute, Photographic Section.) 
considered more important than its severity 
Critical values of rainfall and temperature were 
established by comparison with crop growth, and 
Australia was divided into zones showing the 
number of months of aridity. This paper and that 
of Prescott (1934) contain an exhaustive review of 
the literature in the field. 

The concept of the length of the arid period 
made immediate sense to workers at the Waite. 
After all, once the plants or insects have died they 
will not regenerate until the soil is moist again, so 
it does not matter how much drier it gets; but it 
does matter how long it stays dry. Davidson 
immediately developed work along these lines. He 
produced a series of papers (Davidson 1934, 
1935, 1936) culminating in a map of "Bioclimatic 
Zones of Australia" of rather terrifying complexity. 
He had broadened his interest in the moisture of 
the top few centimeters of the soil and now 
considered the conditions needed for general 
plant growth. He introduced the term "growing 
period" and concluded that any month in which 
the precipitation-evaporation ratio (PIE) was 0.5 or 
more could be considered suitable for plant 
growth. 

Shortly after the appearance of Davidson's 
paper on bioclimatic zones, Prescott (1936) 
evaluated various methods of defining the desert 
areas of Australia and concluded that where 12 

months showed a PIE ratio less than 0.24, 
conditions prevailed which could be considered 
desertic for plants. It should be noted that Prescott 
(1936) and in all his following work, used the 
saturation deficit rather than the evaporation 
calculated from it. This is more directly derived 
from the data but it obscures comparison with 
other work and has the disadvantage that the two 
factors in the equation are not expressed in the 
same units. 
 

 
Fig. 4. H. C. Trumble. (Photo9raph Waite Institute, 

Photographic Section.) 
H. C. Trumble (1937), later Professor of 

Agronomy at the Waite Institute (Fig. 4), applied 
the principle of comparing precipitation and 
evaporation on a monthly basis to the problem of 
assessing the agricultural potential of various 
parts of South Australia. He experimented with 
soil blocks and jars of water of similar size, and 
measured water loss from the blocks, the jars and 
the Waite evaporimeter. This was an attempt to 
establish experimentally the ratio of water lost 
from the soil and from a free water surface, since 
this is the basis for the critical values chosen for a 
"growing month". On the basis of his 
measurements he chose value of PIE = 1/3 (0.33) 
for a month as being the critical value, and 
constructed maps showing the growing period 
and agricultural potential of South Australia and 
later (Trumble 1939) of the whole of southern 
Australia. 
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These maps showed interesting correlations 
with agricultural zones and with such features as 
"Goyder's Line", but the experimental work 
involved could hardly be called extensive or 
conclusive. There was a considerable scatter in 
the ratios which were averaged, and since the 
soil blocks Trumble used were small, it would 
seem that relationships would have been more 
valid if he had compared water loss from the 
blocks with water loss from jars of similar size 
rather than with the evaporimeter-which would 
have suggested a critical value of PIE = 1/4 
(0.25). However, maps produced using PIE = '1/3 
(0.33) showed good agreement with known 
agricultural potential, suggesting that Trumble's 
choice of index values was, like Davidson's and 
Prescott's, based less on experimental evidence 
than on empirical .agreement with known 
features. 

Thus in the nineteen thirties there was at the 
Waite Institute the unusual situation of three 
senior scientists, none of them professional 
climatologists but all working in great detail on the 
establishment of a climatic index. They 
summarized their interests in brief addresses to 
the Australian Institute of Agricultural Science in 
1937 (Prescott et al. 1937). Their main interests 
were different,-insect ecology, soil leaching and 
agricultural potential, but all were concerned with 
ratio of rainfall to evaporation from the soil, and 
all were searching for the elusive philosophers' 
stone of climatology, a single value climatic index. 
Prescott (1938a) summarized the work in this 
field and this paper shows his clear a.ppreciation 
of the fact that while useful correlations may be 
found between different indices and boundaries 
of soils and land use, nothing more than broad 
scale agreement could be expected. 

As had been indicated, the three workers chose 
different values of the critical values of the PIE 
index, perhaps because their interests were 
different. Davidson from 1934 used PIE = 1/2 
(0.5), Trumble in 1937 used 1/3 (0.33) and 
Prescott in 1938 foreshadowed his use of 1/4 
(0.25). 

Prescott's widening interest in agroclimatology 
was shown by the publication of two important 
papers (Prescott 1938b, 1939) on the agricultural 
potential of tropical Australia. In these, the length 
of the season for plant growth is defined in terms 
of the number of months in which PIE exceeds 
1/4 (0.25), and the potential agricultural zone as 
the area in which five months at least exceed this 
value. Maps were produced in which northern 
Australia was compared with Nigeria, and it was 
suggested that intensity of land use could be 
expected to be similar. To an audience 
accustomed to thinking of northern Australian 

land use in terms of abundant annual rainfall, this 
was an unwelcome attitude and at the meeting of 
the Royal Society at which Professor Prescoll 
presented his paper he was criticized for being 
"pessimistic". The greatest shock was caused by 
the map which showed that the small area of land 
with a growing season of more than five months, 
considered the minimum for tropical agriculture, 
included very little good soil and a great deal 01 
rough mountain country like Arnhem Land and 
the northern Kimberley. 

This work showed that the concept of "length of 
growing season" could be a valuable tool 101 
indicating agricultural and pastoral potential and 
limitations in frontier areas. It stressed the 
importance of seasonal aridity and the relative 
unimportance of temperature and total annual 
rainfall for plant growth under Australian 
conditions. At that time, the concept had a basic 
simplicity. It was a simple single value, comparing 
two familiar and readily understood items, rainfall 
and evaporation. It could be easily explained to a 
wide audience from school children to politicians, 
and although the more perceptive might ask how 
the soil could remain moist when evaporation 
was greater than rainfall, there was a satisfactory 
answer-water evaporates more slowly from a 
vegetated soil than from a free water surface. It is 
only fair to say that none of the workers 
concerned would have claimed more than a 
broad general significance for the zones they 
delineated. They were, more than anyone else, 
conscious of the crudity of the original data, the 
amount of averaging and approximating thai was 
involved in their calculations and the great 
importance of variable local conditions which 
could not be indicated in broad scale mapping. 

Prescott in particular became dissatisfied with 
the oversimplification of the concept. In his 
papers concerned with northern Australia he used 
the idea of "homoclimes", areas of similar 
climates in other parts of the world, to suggesl 
crops which, on the basis of overseas experience, 
would be suitable for trial in Australia. These 
crops included unfamiliar types such as millets, 
sorghum and yams .. In the early 'forties, he 
developed his interest in homoclimes and 
published a series of papers in which other 
factors involved in plant growth were considered-
the distribution of solar radiation, the range of 
monthly mean temperature and the lag of monthly 
mean temperatures behind the march of solar 
radiation (Prescott 1940, 1942, 1943a, 1943b). 

While this further scientific analysis was 
proceeding, maps showing the "Length of the 
Growing Period", the "number of months with PIE 
greater than 1/3 (0.33)", were being published, 
quite uncritically and sometimes inaccurately. 
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Here a digression is necessary. The first such 
map was used by Professor Wad ham (1944) in 
the Third Report of the Rural Reconstruction 
Commission, to indicate climatic limits to land 
utilization. It was labelled "Based on the work of 
Davidson, Prescott and Trumble" and so far as 
that goes it is correct. However, the original map 
was not produced by any of these workers. I drew 
it in 1939 for use in teaching a class in Economic 
Geography at the University of Melbourne. Since 
the three workers used different indices, a hybrid 
map was produced by putting the original papers 
in an epidiascope, moving them until the outlines 
fitted a prepared map of Australia, tracing 
Prescott's boundaries for northern Australia, 
Trumble's for southern Australia and linking them 
where they did not meet with lines parallel to 
Davidson's but adjusted for his higher rainfall 
requirements (Fig. 5). The map was not 
published, but the original remained in the 
University of Melbourne. It was quite adequate for 
the use made of it by Wad ham but the value of 
the isopleths on the map vary from region to 
region and this is not indicated by the key. The 
history of its construction shows it should not be 
regarded with undue reverence. 

Trumble (1945a, 1945b) expanded his work on 
growing season and influential rainfall but did not 
suggest any modification of his critical value of 
PIE = 1/3 (0.33). However, Prescott (1946) wrote 
"it has been increasingly obvious to those making 
frequent use of these indices that a constant ratio 
rarely holds over a wide range of climate". He 
indicated that the difficulty lies in the fact that the 
 

 
Fig. 5. Length of growing period. Map published in 

Australian Rural Reconstruction 
Commission, 3rd Report 1944. Copyright 
Aust. Govt Publishing Service. Map originally 
prepared by Ann Marshall. 

 

relation between evaporation from a vegetated 
soil and a free water surface changes as 
temperature increases, and suggested that a 
formula of P/E

m
 might be more satisfactory, where 

m is a constant with a value less than one. 
Prescott & Lane-Poole (1947) on the 

introduction of Pinus radiata to Australia show 
interest in a greater detail of climatic analysis in 
the study of homoclimes, and Trumble (1948) 
expanded his earlier analysis to include records 
from the Murray Plains and the north of South 
Australia. He did not suggest modifying his critical 
values, but he pointed out that the ratio of 
evaporation from vegetated soil to tank 
evaporation is highest where the rate of loss is 
low. 

In 1949, Prescott presented a detailed study of 
comparisons of various values of his new index, 
P/Em, with soil boundaries, vegetation growth 
patterns and drain gauge results. From these he 
was confirmed in his opinion that the ratio of 
evaporation from a vegetated soil to evaporation 
from a tank decreases as temperature and 
therefore evaporation increases, so that the use 
of P/Em would to some extent allow for this if the 
constant m had a value less than one. The paper 
was read to a Special Conference in Agriculture in 
1949 and printed in 1951 (Prescott 1951) with 
resultant confusion in later references to it. 
Further confusion arises from the fact that at this 
stage he suggested several slightly different 
values for the index m and several slightly 
different values for the critical value of P/Em 

These tentative suggestions were crystallised 
by Prescott & Thomas (1949) in a paper called 
"The Length of the Growing Season". In this it 
was stated that the most suitable value for m was 
0.75, and the critical value for the break of season 
for agriculture was P/E075 = 0.4. (This 
corresponds to the formula in his paper of 
P/s.d.o

75
 = 4.) This is the last formula produced by 

Prescott and presumably should be used by 
authors quoting him. He collaborated with other 
authors in papers on theoretical meteorology 
(Prescott & Collins 1951; Prescott et al. 1954) and 
produced a further paper on a comparison of the 
climates of Australia and Argentina using his final 
index (Prescott et al. 1952) which confirmed his 
choice of those particular numerical values. 

Modern studies of evaporation require 
observations which are often not readily available, 
and the results apply to limited areas only and are 
not suited to extrapolation and mapping on a 
continental scale. However, maps of the "length of 
growing period" are very numerous-and often 
somewhat different. The introduction of the index 
m appears to give better agreement with surface 
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features than the earlier work, but the simplicity of 
the earlier index is lost and its use as a teaching 
tool diminished. The hybrid map (Fig. 5) produced 
in 1939 was repeated in the first edition of the 
CSIRO "Australian Environment" (Leeper 1949) 
and Wadham (1950-1964) used it again in the 
widely read "Land Utilization in Australia" from the 
second edition. These authoritative works gave 
the map an air of respectability, and it was widely 
quoted in school text books and even in scientific 
works whose authors would be shocked to learn 
of its provenance.(Keast et al. 1959; Spate 1968). 
The revised map of 1949 is used frequently, often 
given an air of accuracy that Prescott would never 
have claimed for it, and sometimes "adjusted" or 
modified in ways which show little understanding 
of the original. The variety of slightly different 
indices used give zones of slightly different areas, 
but the differences are not great and often lie in 

areas where there is so little observational 
material to work on that any isopleth must be 
regarded as a guess. 

The "Length of Growing Period" concept 
developed at the Waite Institute and resulting in 
the production of maps indicating land use 
potential was in its time, and still is for many 
purposes, a very useful tool. It gave a much more 
realistic picture of general aridity of the Australian 
continent than that provided by maps of annual 
isohyets, and it stressed the dominance 01 
moisture conditions in Australian climates. In its 
sweeping generalizations it is perhaps best 
compared to the Koppen classification of climates, 
and it may have an equally long life il it is 
considered in the same category, thaI of a first 
step in the understanding of certain climatic 
features on a continental scale. 
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5: Botany 
by ENID L. ROBERTSON 

 
INTRODUCTION 

 
The earliest voyage to Australia from which a 

collection of plants is known to have been made 
was that of William Dampier (1652-1715) in the 
lale seventeenth century when he visited the 
western coast. Almost a century later the 
botanists Joseph Banks (1743-1820) and Daniel 
Solander (1736-1782) aboard the Endeavourwith 
James Cook (1728-1779), collected on the 
eastern coast of the continent. Various Dutch, 
Portugese and French vessels also made contact 
with the Western Australian coast over a period of 
more Ihan a century. However, none of these 
land-falls was further east than Nuyts Archipelago 
in the Great Australian Bight and no botanical 
collections were made. The South Australian 
coast, then referred to as the "unknown coast", 
was to wait until the voyage of Matthew Flinders 
(1774-1814) in H.M.S. Investigator for survey and 
bolanical exploration. 

 
COASTAL SURVEYS (1802-1823) 

Matthew Flinders and Robert Brown 
The Investigator of 334 tons with a team of 

scientific personnel aboard set sail from 
Portsmouth, England on 18 July 1801, with a 
specific brief to chart the "unknown coast". Sir 
Joseph Banks advised the Admiralty on the 
scientific team. Of these, the naturalist Robert 
Brown (1773-1858), was the key figure. A Scot 
from Montrose, with a training in medicine at 
Edinburgh and a background with the Fifeshire 
Regiment of Fencibles, Brown had an over-riding 
passion for botany and brought to his post great 
diligence, astute powers of observation and an 
unbounded enthusiasm. He prepared for the 
voyage by studying in Banks's herbarium all 
known botanical specimens from New Holland. In 
Ihis way he was already familiar with collections 
made by Banks and Solander on Cook's first 
voyage with the Endeavour, and those by David 
Nelson (d. 1789) and William Anderson (d. 1778) 
on Cook's third voyage with the Resolution. 
Similarly collections of Archibald Menzies 
(17541842), surgeon naturalist with George 
Vancouver 11757-1798) on board H.M.S. 
Discovery in 1791, Nere also available to Brown 

in Banks's private herbarium. Brown availed 
himself of snippets of all these earlier New 
Holland specimens which, together with their 
descriptions and illustrations (which he had 
assiduously copied), gave him substantial 
resource material for study and comparison 
during the outward voyage. These formed the 
basis of his extensive "Slip Catalogue" which he 
maintained and added to with his own new 
collections throughout the voyage. 

Apart from Brown himself, the other men of 
science aboard the Investigator who were 
important from the botanical point of view, were 
the natural-history artist Ferdinand Lucas Bauer 
(1760-1826), the landscape and figure painter 
William Westall (1781-1850) and the gardener 
Peter Good (d. 1803) who was to collect seeds 
and plants and generally act as Brown's assistant. 
The miner John Allen whose duty it was to collect 
specimens of all the different rocks found, was, 
like Good, directly responsible to Brown, and the 
two worked closely together. Indeed in his journal 
Good frequently records the soil and rocks 
associated with his plant collections. 

Good kept a detailed legible journal which he 
inscribed ... "Remarks &c. on Board his Majesty's 
ship Investigator during a voyage of Discovery by 
Peter Good" ... The transcript of his journal has 
recently become available (Edwards 1981) and 
makes a useful adjunct to Robert Brown's and 
Matthew Flinders's accounts of the voyage. 

After some time spent in the vicinity of King 
Georges Sound in Western Australia, an area 
which although botanically rich and intriguing had 
already been visited by previous expeditions, the 
Investigator made its way around the "unknown 
coast" and had its first land-fall in South Australian 
waters on 3 February 1802 when a party landed 
on an island in Nuyts Archipelago. In the weeks 
that followed Flinders allowed his scientists many 
opportunities for collecting and recording the 
natural history of the country. From these 
collections a wealth of information is available 
although not all of it has even now been fully 
utilized due in part to the misfortunes that 
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beset some of the specimens and records before 
they reached England. 

From Peter Good's journal we have his first 
impressions of South Australia ... "towards noon 
the heat became extensive the Thermometer in 
shade of a Rock on shore rose to 100[,] laid down 
in the Sun it rose to the top of the Tube which was 
130

o
-a species of Grass about knee high annoyed 

us much, it runs into our legs as sharp as 
needles-we met with little variety here every thing 
was parched up .... "

1
 

This grass which ·Good describes so graphically 
was surely porcupine grass, Triadia irritans, with 
its rigid pungent-tipped leaves. In his 'Prodromus 
Florae Novae Hollandiae' Robert Brown (1810) 
described the genus Triadia and type species T. 
irritans from his region M. Unfortunately he did not 
state a precise locality but his rather vague region 
'M' denotes ... "Ora Meridionalis, The Southern 
Coast of New Holland, from the Lewin 
Promontory, to Wilson Promontory in Bass Strait, 
including Lewin's Land, Nuyt's Land, and coasts 
toward the east, first explored by Captain Flinders 
in the expedition to which I was attached, and a 
little while afterwards seen by French navigators; 
with adjacent islands included." ... (Brown 1810, 
p. vii). Nancy Burbidge (1953) deduced that the 
type of T. irritans was collected by Brown and his 
party on St Peter Isle, off Denial Bay and it seems 
probable that Good's grass 'as sharp as needles' 
was, in fact, this same species. The barren 
islands visited during the next three weeks while 
Flinders charted the west coast and Eyre 
Peninsula were all similarly parched and yielded 
few new plants. 

While Brown attended to arranging and 
describing earlier collections it is obvious from 
Good's journal that he was frequently the collector 
of new specimens (although no herbarium labels 
now bear his name). In addition to his journal 
Good also listed seeds which he collected and 
sent back to Banks. The seed lists are in two 
formats-one alphabetical and the other according 
to locality with some detail of habitat and soils as 
well as the name applied at the time by Brown. 
South Australian localities for which seed lists are 
given include Memory Cove, Port Lincoln and 
Kangaroo Island. These seed collections made 
from the southwestern and South Australian 
coasts were sent back to Banks in May 1802 from 
Port Jackson via the whaler Speedy. Brown's 
letter to Banks despatched by . the same ship and 
dated 30 May 1802 states " ... 

I have sent a very small box of seeds ... the list 
       

1
 The spelling and punctuation are as given in the 
transcript of Peter Good's main Journal (Edwards 
1981). 

which accompanies the seeds and is enclosed in 
the box, is partly composed of nicknames given at 
the moment the plants were collected and not 
allowed since some of them may mislead, and the 
greater part I am aware are rather barbarous 
especially where I have terminated specific 
names in -aides, which I have done when 
uncertain whether the plant was distinct from a 
species already known, but upon the whole 
inclined to think so ... " In due course Banks 
replied that the seeds had been planted at Kew 
and "raise high hopes". The 110 feet long Botany 
Bay House at Kew Gardens was in 1837 crowded 
with plants from New Holland of which 116 
species had originated from Good's Australian 
seeds (Edwards 1981 p. 30). These no doubt 
included some of Good's South Australian 
collections. 

After charting the coastline of Eyre Peninsula 
Flinders sailed up Spencer Gulf to its northern· 
most extremity. A landing party, including Brown 
and Good, walked to the top of a mountain (later 
named Mt Brown) and spent the night onshore. 
To Brown's great disappointment the area was 
parched and yielded few plants. Some days later 
Kangaroo Island's Nepean Bay provided a safe 
harbour and was botanized in detail. Good's diary 
sums it up, "this fine island ... is covered almost 
everywhere with a light red loam very favourable 
to Vegetation ... the Trees and vegetables which 
are indigenous to this Island are more varied than 
any we had before met with-It produceth 4 or 5 
species of Eucalyptus as .many species of 
Mimosa with entire leaves-4 or 5 species of 
Melaleuca with some other plants of the Natural 
order of Myrtus 2 species of Correa one Alyxia 
several Syngenesus plants. Atriplices 4 or 5 
species of Fern, Dodonea, Casuarina, 
Anthericum, several species of Grass, Lichens, 
with some others- ... -the scarcity of water seems 
a great bar to the cultivation of this fine Island as 
we found it only in two places about half a mile 
apart and close on the Sea Shore ... " 

As was customary at that time all ships bound 
for New Holland carried consignments of 
European seeds and plants "to augment the 
horticultural and economic wealth of the new 
colony." (Edwards 1981). The Investigatarwas no 
exception and it carried in the Plant Cabin some 
cases of seeds and a number of berry-fruit 
bushes in pots. We are not told where the berry 
fruits were finally left to fend for themselves but 
Good has recorded a list of seeds sown "in vicinity 
of Spring and various other situations of the Island 
[Kangaroo Island] on the 2-4 and 5 April 1802." 
Were any of these successful? Probably 
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not, but it is interesting to speculate that some 
weedy species may have survived from this or 
other plantings introduced by men mindful only of 
providing food for future expeditions. 

Flinders continued eastwards from Kangaroo 
Island. He knew that a French expedition had set 
out some 18 months earlier with a similar mission 
to his own, and hence was not surprised to meet 
the French ship Le Geographe under the 
command of Nicolas Baudln (1754-1803) in April 
1802 in the bay he aptly named Encounter Bay. 
After this meeting he sailed via King Island in 
Bass Strait, up the east coast to Port Jackson and 
from there, after a stay of 12 weeks, to Timor 
where he sought repairs for his leaking vessel. 
Then circumnavigating Australia, he returned 
again to Port Jackson early in June 1803. Peter 
Good died of dysentery a few days later and was 
buried ashore. 

Despite earlier repairs in Timor the Investigator 
was hopelessly unseaworthy and Flinders 
decided to leave the ship at Port Jackson and 
request the Admiralty for a new vessel. 

Accordingly on 10 August 1803 Flinders 
boarded the Porpoise as a passenger for the 
return trip to England to seek a replacement 
survey ship. Brown remained in Port Jackson but 
all his best collections from King Georges Sound 
and the south coast were transferred to the 
Porpoise for return to England. Unfortunately the 
Porpoise struck Wreck Reef shortly after leaving 
Port Jackson and although Flinders and most of 
the crew were saved all Brown's choicest 
specimens were lost. Brown had prudently 
retained duplicates, as well as his "Slip 
Catalogue", in Port Jackson (Stearn 1960 p. xxv). 
All of these he eventually brought back to England 
in 1805. We are indebted to Brown's meticulous 
care of his collections in that he preserved 
"duplicates in empty rum-casks, headed up, 
where they should be safe from damp, rats and 
insects"(Hooker 1890). 

Apart from the many animals he drew, 
Ferdinand Bauer, who is acknowledged as one of 
the world's finest botanical artists, sketched 1542 
plants from Australia as well as others from New 
Norfolk and Timor. His technique involved 
detailed pencil sketches and a complete colour 
record enabling the drawings to be finalised at 
any future time. With Brown's guidance Bauer 
developed a keen insight into the microscopic 
detail of floral structures which he incorporated 
with outstanding success into his finished 
drawings. Only 15 of his exquisite completed 
drawings were pUblished during his life-time in his 
"lIlustrationes florae Novae Hollandiae" (London: 
1806-1813). In 1976, 150 years after his death, 
the Basilisk Press, London published 25 full 

colour plates in "The Australian Flower paintings 
of Ferdinand Bauer", a beautifully produced book 
with the text by William Stearn (Fig. 1). The plates 
were produced by offset lithography from originals 
held in the British Museum (Natural History). 

William Westall, the landscape painter, made 
many sketches of the coastline as Flinders 
charted the shore. His detailed drawings of the 
landscapes on the whole faithfully represent the 
plants and animals seen (Fig. 3). 

Brown's "Prodromus Florae Novae Hollandiae" 
published in 1810 described his Australian 
collections of 1802-1805 as well as material 
collected by others, principally those of Banks and 
Solander during Cook's first voyage (1768-1771), 
and also plants introduced to cultivation from Port 
Jackson and elsewhere in New Holland. He 
classified his Australian collections according to 
Jussieu's natural system, preferring this to 
Linnaeus's more artificial sexual system. He 
modified or clarified some of Jussieu's orders and, 
to accommodate his own new species and 
genera, he described a number of new orders. His 
treatment was hailed by leading botanists as a 
major botanical work. A few years later writing in 
Appendix NO.3 "General remarks, geographical 
and systematical on the Botany ofTerra Australis" 
in Matthew Flinders's "A voyage to Terra 
Australis" Vol. 2 (1814), Brown gives a discourse 
on the natural orders of plants occurring in Terra 
Australis and discusses their affinities with the 
flora of other great land masses, e.g. South 
Africa, South America and Europe. At the time 
that he wrote this review there were 4,200 
phanerogams known from Terra Australis, 
referable to 120 natural orders, including some 
newly described by him (e.g. Pittosporaceae and 
Stackhousieae). Brown regarded the 
"Prodromus", which he labelled Vol. 1, as but a 
forerunner of a future work; unfortunately this 
never materialized. 

 
The French collectors and Labillardiere 
While Flinders explored and charted with great 

precision the South Australian coast from Cape 
Nuyts eastwards to Encounter Bay, it was the 
French navigator Baudin travelling westwards 
who first surveyed the eastern portion of the 
"unknown coast", applying French names to 
landmarks on what he called Terre Napoleon. The 
French Expedition had left France in October 
1800 with two 350-ton ships Le Geographe and 
'Le Naturaliste and was well equipped for 
scientific exploration. Members of the French 
Institut National had directed the preparations and 
the scientific party numbered more than 20 
including 



 

 
104 



 

 
105 



 

 
106 

botanists, zoologists, mineralogists, gardeners 
and artists. Collections from the Australian coast 
made by the naturalists, principally F.rancois 
Peron, aboard Le Geographe, reached Paris early 
in 1803 when Le Geographe's sister ship Le 
Naturaliste commanded by Captain Hamelin 
returned to France. 

During 1802 further opportunities for plant 
collections around the South Australian coast also 
occurred when Le Geographe, joined by the Port 
Jackson built cutter Casuarina commanded by 
Louis-Claude Desaules de Freycinet (1779-1842), 
returned to chart Kangaroo Island (which the 
French called Decres Island), the gulfs and the 
west coast of Eyre Peninsula. These specimens, 
mostly collected by the botanist Leschenault de la 
Tour, also reached Jacques-Julien Houtou de 
Labillardiere (1755-1834) the eminent French 
naturalist in 1803, and hence were available to 
him prior to the publication of his "Novae 
Hollandiae Plantarum Specimen" (2 vols, 1804-
1807). Here he described many plant species new 
to science both from his own collections in 
Recherche, when he accompanied D'Entre 
Casteaux (1791-1794) in his search for La 
Perouse, and those of other French naturalists in 
the later expedition of 1800-1804. As both the 
English and French expeditions covered at least 
in part the same coastlines it is not surprising that 
some species were collected by both groups of 

botanists. Some species Labillardiere newly 
described had in fact been collected earlier by 
Brown and it was a great disappointment to him to 
find them included in Labillardiere's "Plantae 
Novae Hollandiae Specimen" prior to his own 
publication of the "Prodromus". 

Again as with Brown's and Good's activities on 
Kangaroo Island we may consider the scope for 
plant introductions with Baudin's sojourn on this 
island. Baudin's scientific team also collected 
plants and seeds and maintained living plants on 
board, and they too were interested to provide for 
later expeditions. He records in his journal: "I had 
a rooster and two hens put ashore at the place 
where the water is collected. On this beach I 
likewise left a boar and a sow to multiply and 
possibly be of use to future navigators in these 
regions." (Cornell 1974). 

 
A private collector 
William Baxter (fl. 1823-1830), a gardener, who 

collected seeds and roots mainly for private 
English nurserymen, e.g. Clapton Nursery (Britten 
& Boulger 1893), made extensive collections in 
south-west Western Australia and on Wilsons 
Promontory, Victoria in the 1820s. During his 1823 
trip he called at Kangaroo Island and collected 
seed of the beautiful Correa pulchella. A plant 
raised in J. MacKay's Clapton nursery from this 
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Kangaroo Island seed was subsequently 
illustrated by Edwin Dalton Smith F.L.S. in Robert 
Sweet's "Flora Australasica" (1827-1828) (Fig. 2). 
 

INLAND EXPLORATIONS AND 
COLONIALTIMES (1829-1901) 

Early Colonial collectors 
None of the coastal explorers penetrated inland 

beyond a day's journey. Robert Brown and his 
party walked inland collecting for some miles from 
the Investigator anchored at the top of Spencer 
Gulf, and they camped overnight on the mountain 
later named Mt Brown by Flinders. The general 
impression of the mainland was one of 
inhospitable aridity. From Flinders's time until the 
establishment of the colony of South Australia in 
1836 various sealers, whalers and adventurers 
visited Australia's southern shores in search of 
suitable areas to settle and more importantly for 
precious water supplies. If botanical collections 
were made none has survived. 

The first inland exploration in South Australia 
was by Captain Charles Sturt (1795-1869) in 
1829-30. He traced the course of the 
Murrumbidgee by boat from the Yass Plains west 
of the settlement of Port Jackson, and 
subsequently the Murray, to Lake Alexandrina at 
its mouth. General comments on vegetation seen 
on either bank of the river were noted in his 
journal (Sturt 1833) but no botanical collections 
were brought back. 

Between 1838 and 1844, Edward John Eyre 
(1815-1901) made a number of journeys covering 
great distances around the newly established 
province of South Australia. He records 
interesting general comments on the vegetation in 
his journals but regretted that due to the great 
hardships no botanical specimens were 
preserved. 

In 1844-46 Sturt penetrated the interior as far as 
the edge of the Simpson Desert in an attempt to 
establish the validity or otherwise of a then 
popular view that a range of mountains extended 
from Cape York and the Gulf of Carpentaria in the 
north to Spencer Gulf and Cape Jervis in the 
south. 

In view of the appalling privations experienced 
by Sturt and his men one marvels that any 
collections at all were brought back. Both the men 
and their horses suffered acutely from malnutrition 
and rarely was adequate water available. The 
hardships and scarcity of collections were both 
due to the severity of the drought gripping the 
country at that time. Sturt comments in his 
"Narrative of an Expedition into Central Australia" 
Vol. 1 (1849) "Our collections were at this period 
very limited nor did there appear to be any 

immediate chance of increasing them." As the 
new colony had no resident botanist all botanical 
specimens were sent to Robert Brown in London 
for identification. Brown was very impressed by 
Sturfs collections which he described in an 
appendix to Sturfs published· narrative. There 
were about 100 species with "quite a considerable 
number" which were "new or striking" and 
included some hitherto undescribed genera. The 
beautiful Gossypium sturtianum, now commonly 
known as Sturfs desert rose, the Northern 
Territory's floral emblem, was one of the new 
species. It was placed at that time by Brown in a 
new genus Sturtia to commemorate Sturt. 
"Doubah" or the native pear, edible in its early 
stages, was another new species collected by 
Sturt and described by Robert Brown as 
Leichardtia australis; yet another was the 
attractive golden flowered legume with its striking 
petal-like style which Brown aptly named 
Petalostylis labicheoides. Brown's account, written 
at the age of 76, of the collections from Sturfs 
Central Australian expedition ("Botanical 
Appendix" in Vol. 2) was his last published work 
before his death in 1858. 

Some visitors to the colony with a good 
knowledge of botany wrote accounts of the 
vegetation and made useful collections. Perhaps 
the earliest of these was James Backhouse 
(1794-1869), nurseryman, botanist and 
missionary who visited in November 1837, less 
than 12 months after Proclamation Day. We are 
indebted to him for one of the earliest records of 
the vegetation of Adelaide and its environs. He. 
writes of the plants seen while walking the seven 
miles between Port Adelaide and Adelaide ". .. a 
species of Eryngium, a foot high ... and some 
small, yellow-flowered Everlastings. Near Port 
Adelaide the land becomes saline, and produces 
crimson Mesembryanthemums of three species, 
along with numerous maritime shrubs ... there are 
trees of a species of Callitris resembling Cypress 
.... Casuarina quadrivalvis, and Banksia australis 
likewise grow here. On the bank there was an 
Orabanche, very like Orabanche minor in 
England." (Backhouse 1843 p. 510). He kept 
detailed notes, and made extensive collections in 
the immediate vicinity of Adelaide, all of which 
were returned to England and preserved. 

Hermann Hans Behr (1818-1904) made two 
brief visits to the young colony in the 1840s 
collecting extensively on both occasions. The 
majority of his specimens-many from the Barossa 
Valley-were sent to his friend Dietrich von 
Schlechtendahl (1794-1866) in Germany who 
described a number of new species including 



 

 
108 

Fig. 4. Cottage in the Bugle Ranges, S. Aust. 
used by Ferdinand Mueller, summer 1848-9. 
(Photo: Nancy GemmelL) 

 
Loudonia behrii (now Glischrocaryon behrii) and 
Eucalyptus odorata. 

But it was not until the end of 1847 that there 
was a botanist living in South Australia able to 
study and name the plants. 

 
A resident botanist in the young colony 

 Ferdinand Jakob Heinrich Mueller (1825-1896) 
(later Baron Sir Ferdinand von Mueller), arrived 
from Schleswig-Holstein in Adelaide on 15 
December 1847 with his two younger sisters 
Bertha and Clara, having been advised that a sea 
voyage to a warmer climate would be good for his 
health. A pharmacist by profession and a botanist 
by inclination he had recently received his Ph.D. 
from the University of Kiel for his extensive 
research on Capsella bursa-pastoris. On arrival in 
Adelaide he took a position as assistant 
pharmacist to Moritz Heuzenroeder in a Rundle 
Street shop which left him free in the evenings 
and at weekends to botanize to his heart's 
content. 

Not only for South Australia but for Australia as 
a whole this was the beginning of a new era in 
botany. Here was a man destined to make a huge 
impact in the botanical scene. His period of 
residence in South Australia was shortDecember 
1847 to December 1852. For all of that time he 
was employed as a pharmacist apart from a brief 
few months in the summer of 1848-49, when, with 
a friend F. E. H. W. (Frederic) Krichauff, recently 
arrived from Kiel, he attempted farming in the 
Bugle Ranges area between Mount Barker and 
Strathalbyn (Fig. 4). For Mueller farming left 
insufficient time for his great love, botany, and he 
soon returned to the pharmacist's 

shop in Rundle Street. During his numerous 
botanical sorties from Adelaide he collectec 
extensively from surrounding districts and on 
longer trips from the Murray scrub, the Mt Lo~ 
Ranges, the Barossa Valley, Guichen Bay, M' 
Brown and Mt Arden. His longest expioratorytrip 
took him to the area around Lake Torrens. His 
account of "The vegetation of the districts 
surrounding Lake Torrens" was sent to England 
and read at a meeting of the Linnean Society in 
London (Mueller 1853a) as was also another 
article on 'The Flora of South Australia, displayeo 
in its fundamental features and comparatively' 
(Mueller 1853b). These brought the young 
botanist to the attention of the influential and 
distinguished botanist Sir William Jackson Hooker 
who included both articles in the Journal 01 Botany 
and Kew Garden Miscellany which he edited. At 
the end of 1852 Mueller, seeking wider fields to 
explore, decided to move to the recently opened 
Victorian gold-fields and start his own pharmacy. 
His move to Melbourne coincided with an 
advertisement for a Government Botanist in 
Victoria. Mueller's application for this position was 
successful and on 28 January 1853 he became 
the first Government Botanist in Victoria and al 
last could work full time with his plants. 

 
The botanist departs but his influence continues 

 From this time on Mueller's life was devoted to 
botanical exploration, collecting and research. He 
wrote voluminously, describing and naming many 
hundreds of new species from all over Australia. 
Much of his published work on the Australian flora 
may be found in his "Fragmenta Phytographiae 
Australiae" Volumes 1-12 published between 1858 
and 1882. The Melbourne Herbarium, built in 
1857, when he was appointed first Director of 
Melbourne Botanic Gardens, housed Mueller's 
extensive herbarium collections. It seemed logical 
that collections from South Australia should go to 
Victoria for Mueller's attention. One of the first of 
these was probably that of David Herrgott, 
botanist with B. Herschel Babbage's expedition 
into the North West interior of South Australia in 
1858. Further South Australian collections sent to 
Mueller included those from the expeditions of 
Augustus Charles Gregory (1858), John 
McDoual1 Stuart (1858, 1860 and 1861-62), 
Alfred William Howitt (1861-62) with botanical 
collectors Dr Wheeler and Dr J. Murray, W. E. P 
(Ernest) Giles (1875-76) with collectors William 
Harry Tietkins and Jess Young, and Charles 
Winnecke (1885). 

An enthusiastic collector himself Mueller also 
had the ability to instil enthusiasm in others. There 
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were many men and women around Australia who 
collected for Mueller sending him parcels of 
pressed specimens. However busy he was with 
other responsibilities he always found time to 
write at length to his collectors and many were 
rewarded by having a newly discovered species 
named in their honour. Among the South 
Australian collectors so honoured by Mueller we 
have Dr Wilhelm Hillebrand (Eriostemon 
hillebrandii = Phebalium hillebrandii), Jessie 
Louisa Hussey (Pimelea husseyana = P 
phylicoides), Frederic Krichauff (Hibiscus 
krichauffianus), Reverend Julian Tenison-Woods 
(Leucopogon woodsii), J. G. Otto Tepper 
(Candollea tepperiana = Stylidium tepperianum), 
Frederick George Waterhouse (Spyridium 
waterhousei = Cryptandra waterhousil) and Carl 
Wilhelmi (Verticordia wilhelmil). 

Johann Gottlieb Otto Tepper (1841-1923) was 
an outstanding all-round naturalist whose 
collections and papers embrace a wide range of 
interests in botany, zoology and geology. First as 
a school teacher and later as a natural history 
collector for the South Australian Museum he 
lived and collected in many parts of the State. His 
collections were frequently sent directly to Mueller 
in Victoria. In his later years he collected 
extensively for J. M. Black. His careful 
observations on the seagrass Cymodocea 

antarctica (now Amphibolis antarctica) helped to 
elucidate the fascinating life-history of this marine 
angiosperm (Tepper 1882). 

 
The first flora of a continent~'Flora Australiensis" 

One person who never set foot on Australian 
soil had an immense influence on Botany in South 
Australia as he did, indeed, on Botany throughout 
Australia. This was the British botanist George 
Bentham (1800-1884) who worked in his Kew 
office in England methodically, consistently and 
with complete dedication for 17 years to write the 
first flora for the whole of a Continent. "Flora 
Australiensis: a description of the plants of the 
Australian territory" in seven volumes was 
published between 1863 and 1878 and was 
entirely Bentham's work. We are told he went to 
Kew daily for five days a week, with perfect 
regularity, arriving at 10 a.m. and leaving at 4 
p.m., and devoting the evenings to writing out the 
notes of his day's work. He had access to almost 
all the collections ever made of Australian plants 
including not only those at Kew but also W. J. 
Hooker's own extensive herbarium and the late 
Robert Brown's Herbarium in the British Museum. 
He also examined plants from Baudin's expedition 
in the Paris Herbarium. He studied, dissected and 
described about 8,000 species of which many 
were new. Mueller, despite his bitter 
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disappointment in not being chosen to do this 
flora, assisted Bentham substantially by 
submitting samples of all his own collections and 
writings as each successive family was'worked up 
for the flora. Bentham took note of Mueller's 
comments, and usually quoted them but, 
nonetheless, stuck to his own opinions. As he 
stated in his preface to volume 1, although Mueller 
was familiar with fresh material, he, Bentham had 
had "much experience in describing plants with 
and without [live material] and of testing 
descriptions with and without it." 
 
Landscape artists and botanical illustrators 

The artists who portrayed in pen and ink, and in 
paintings, the details of the flowers, the plants and 
the vegetation are important to the story of 
botany. Ferdinand Bauer and William Westall with 
Flinders were the two earliest and have been 
mentioned earlier. The French artists 
PierreAntoine Poiteau, Pierre-Jean-François 
Turpin and Piron, the chief botanical illustrators 
for Labillardiere's "Novae Hollandiae Plantarum 
Specimen" were equally important. 

Some of the artists in early colonial days failed 
to capture the feel of the Australian bush and 
have left sketches of a countryside vaguely 
reminiscent of their Northen Hemisphere 
homelands. Not so G. French Angas, S. T. Gill 
and Eugene von Guerard. George French Angas 

(1822-1866) a talented young natural history artist 
visited South Australia on three occasions before 
settling in the Barossa Valley for a few years 
(1860-63). During his first two brief visits in 1844 
and 1845 he painted many beautiful water-colours 
which were later lithographed (many by the author 
himself) for his book" South Australia Illustrated" 
published in 1847. His sketches of the scenery 
are remarkable in that they depict clearly 
identifiable plants, e.g. Eucalyptus, Casuarina, 
Banksia, Xanthorrhoea, Lomandra and 
Carpobrotus (Fig. 5). John Tregenza (1980) has 
written an authoritative account of this gifted artist. 

Samuel Thomas Gill (1818-1880) also came to 
Colonial Adelaide as a young man, arriving in 
December 1839. He was an enterprising and 
versatile artist and in March 1840 set up a studio 
in Gawler Place where he offered to paint portraits 
not only of residents but also of their horses and 
dogs. He also made many water-colours of the 
landscape around Adelaide and further afield in 
the Mt Lofty and Flinders Ranges (Dutton 1981; 
Appleyard, Fargher & Radford 1986). Again, as 
with Angas, his landscapes are clearly of 
Australian vegetation-there are unmistakable 
eucalypts and banksias (Fig. 6). 

Eugene von Guerard, a German artist who had 
sludied in Rome and Dusseldorf, immigrated to 
Victoria in December 1852. He made two short 
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visits to South Australia, firstly in July 1855 and 
again in 1857. He was an energetic bush-walker 
and visited and sketched in many of the places 
Ihat Angas had depicted in his 'South Australia 
Illustrated" a few years earlier. Von Guerard's 
landscapes are topographically accurate and also 
provide a significant record of the vegetation of 
Ihe 1850's with clearly recognisable eucalypts, 
sheoaks, grass trees (Xanthorrhoea quadrangulata) 
and the thick trunked King fern (Todea barbara). 
John Tregenza, who has followed in the artist's 
footsteps through the Mt Lofty Ranges, the 
Barossa Valley and the South East, identifying his 
scenes has written sympathetically of von 
Guerard's work. (Carroll & Tregenza 1986). 

Early colonists sent seeds of plants which 
fascinated them back 'home' to England and 
some seedlings were successfully raised and later 
illustrated by English artists in various publications 
including Curtis' Magazine. However, the earliest 
book devoted to South Australian native flowers 
was the little volume "Wildflowers of South 
Australia" by F.ED (1861). In the preface Ihe 
author-artist Fanny Elizabeth de Mole (1835-
1866) says she painted "the flowers with which we 
daily meet in our grounds and neighbourhood and 
with which we would gladly make our friends in 
England familiar". In it many well-known 
wildflowers including the spectacular Sturt Pea 
are illustrated (Fig. 7). 

Like their cousins in Victorian England many 
young ladies in the developing colony of South 
Australia relaxed by drawing and painting 
wildflowers. Most of their works are now lost but 
some survive as examples of early portrayals of 
the indigenous flora. Mary Hindmarsh (1817-
1887), daughter of Governor John Hindmarsh 
sketched orchids and other wildflowers in her 
diary which is now preserved in the Mortlock 
Library, Adelaide. Descendants of Annie Watson 
Laughton (1858-1903) and Matilda Wilson nee 
King (1837-1909) and her daughter Emily, 
treasure watercolours of the local wildflowers 
painted in colonial Adelaide by these three 
botanical illustrators. Margaret Cochrane Scott 
nee Little (1825-1919), who did not start painting 
until relatively late in life, continued with her 
wildflower studies until she was almost 90 years 
old. A volume of her paintings, mostly of flowers 
collected in the Horsnell Gully area, was 
bequeathed to the Adelaide Botanic Garden. 

Rosa Catherine Fiveash (1854-1938) was 
undoubtedly the most accomplished and certainly 
is the best known of the late nineteenth and early 
twentieth century botanical artists. She had the 
ability to make her drawings pictorially attractive 

without detracting from their scientific accuracy. 
While still a student at the Adelaide School of 

Art and Design she was invited to do illustrations 
for the Conservator of Forests, J. Ednie Brown's 
book "Forest Flora of South Australia" (1882-
1890). Unfortunately this ambitious work was 
never completed. Fiveash drew most of the 45 
species which were published. They depict her 
meticuously accurate dissection drawings (Fig. 8). 

She also illustrated many articles on orchids for 
Dr R. S. Rogers and hundreds of her original 
orchid paintings are now in the Barr Smith Library, 
University of Adelaide and the State Herbarium 
where they form a valuable adjunct to the pressed 
herbarium specimens for orchid identification. 
Rosa Fiveash taught art, including china painting, 
for many years. One of her pupils was Alison 
Ashby, who later became a prolific botanical artist 
herself. 

 
THE FOUNDATION OF A UNIVERSITY AND 

DEVELOPMENT OF A BOTANY DEPARTMENT 
A professor of Natural Science is appointed 

An important milestone in botanical history in 
South Australia was reached in 1875 when Ralph 
Tate (1840-1901) took up his appointment to the 
Elder chair of Natural Science at the newly 
established University of Adelaide. Tate had been 
brought up in Northumberland, England, 
graduated from the Royal School of Mines, 
London and had achieved a reputation in botany 
and geology, and in particular in palaeontology, 
before coming to South Australia. His chair 
embraced the three natural sciences of botany, 
geology and zoology and he made significant 
contributions in all these fields. Not only had he 
an unlimited capacity for work but he stimulated 
others to undertake scientific research and 
enthusiastically fostered the Field Naturalists 
movement. He collaborated with Mueller in 
identifying the flowering plants and ferns collected 
by the naturalist Richard Helms during the Elder 
Expedition of 1891-92 which explored the country 
from Warrina, South Australia through to the 
Murchison River in Western Australia. Their 
results were published in the Transactions of the 
Royal Society of South Australia, Vol. 16 (1896), a 
few months before Mueller's death. 

Duplicates from this extensive collection added 
considerably to the value of Tate's herbarium 
which he was rapidly building up at the University. 
He wrote copiously, contributing numerous papers 
to scientific journals around Australia, but 
principally to the Transactions. Tate collected 
widely, probing into most parts of the State. He 
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accompanied the Horn Expedition (1894) to 
Central Australia and wrote a very comprehensive 
botanical report. 

Tate was not a great taxonomist although he 
described many new species names, a 
considerable number of which are still valid today. 
However the science of botany in South Australia 
slowly but surely blossomed under his guidance 
as he surveyed botanical regions, wrote his 
checklists and examined relationships within the 
flora-the beginnings of plant geography in the 
State. To all his work he brought a highly critical 
and analytical mind. 

A major contribution was his "A Handbook of the 
Flora of extratropical South Australia" (Education 
Department, Adelaide, 1890a) which superseded 
his earlier work "A census of the flowering plants 
and ferns" (1880a). For this concise manual he 
drew heavily on Bentham's "Flora Australiensis" 
but added considerable information gleaned by 
his own original research in the 15 preceding 
years in South Australia. It contains an amplified 
key to species, an explanation of species names, 
an index to orders (families) and genera (which 
includes Latin and Greek derivations) as well as 
the body of the flora in which 1935 species are 
enumerated. Tate divided the province of South 
Australia, which included country north to the 
Tropic of Capricorn, into 12 districts, five in the 

Eremian or desert region which occupies the arid 
country limited by 10 in. (250 mm) rainfall, and 
seven in the Euronotian region of ihe more humid 
temperate area. Species distribution was given 
according to these 12 districts shown on an 
accompanying map. Tate recognised a third floral 
region for the Australian flora as a whole viz. the 
Autochthonian region, but this was restricted to 
the SW of Western Australia and not relevant to 
South Australia. 

 
A part-time lecturer in Botany-Adelaide's first 

female academic 
Joseph Henry Maiden (1859-1925), 

Government botanist and Director of the Botanic 
Garden Sydney, presented a comprehensive 
review of botanical progress in ·South Australia up 
till 1907, entitled "A century of botanical 
endeavour in South Australia", as his presidential 
address to the Biology Section of the Australasian 
Association for the Advancement of Science held 
in Adelaide in 1907. He enumerated all the "grand 
work" that had been accomplished in the 
elucidation of the indigenous flora in the field of 
taxonomy and a little "philosophical generalisation 
in regard to geographical distribution" but 
observed that little else had been done. Virtually 
nothing had been done in the fields of 
morphology, anatomy and physiology. 
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This was the situation at the time of Tate's death 
in 1901 and there was little change during the 
next 10 years or so. During those years the 
responsibility for instruction in botany to University 
students fell on the shoulders of the young South 
Australian Ellen Ida Benham (1871-1917). She 
gained her Bachelor of Science degree at the 
University of Adelaide in 1892 and had 
subsequently been engaged in secondary school 
teaching, the only profession then available to a 
woman science graduate. During his final illness 
in June 1901 Tate had recommended to the 
University Council that Benham be engaged to 
give his botany lectures. This she did competently 
and following his death she was appointed 
Lecturer in Botany becoming the first female 
academic in the University of Adelaide (Fig. 9). 
Except for a year's leave of absence (without 
pay), during which she obtained her Oxford 
Diploma of Education, Benham held her position 
as Lecturer in botany until 1912 when a chair of 
botany was founded. 

A part-time appointment, Benham's time was 
wholly taken up with teaching responsibilities and 
dealing with plant specimens received for 
identification. She became intensely interested in 
the Tate Herbarium and spent considerable time 
in its re-organisation. In 1906 the State 
Government presented to the University an 
herbarium collection which it had purchased from 
Messrs Smith and Menzel, later known as the 
Menzel Herbarium. Benham extended her hours 
of work at the University to enable her to classify 
and arrange this collection which consisted of 
extensive material of both exotic and Australian 
flora. When requesting Council for finance for 
zinc-lined botanical cabinets to house the 
herbarium specimens she stated that the Menzel 
collection would "form a valuable nucleus for a 
general reference herbarium, whose value will 
increase year by year as the Australian bush is 
destroyed". 

 
The first Professor of Botany 

At the end of 1911 applications were invited for 
the foundation chair of botany at a salary of £800 
per annum. The professor would be required to 
perform a wide range of duties (Fig. 10): 

"(1) to undertake investigations in connection 
with the diseases of plants; 

(2) to act as Consulting Botanist and Vegetable 
Pathologist to the South Australian Government 
without additional salary; 

(3) to give instruction in Systematic, 
Physiological and Economic Botany in the 

University; 
(4) to act as Curator in the Herbarium, and be 

responsible for the organization and management 
of the Botanical Department of the University 
generally." 

In September 1912 the successful applicant, the 
youthful Theodore George Bentley Osborn (1887-
1973) arrived from England to become the first 
Professor of Botany, Vegetable Pathology and 
Parasitology, a position he held until the end of 
1927. Osborn came from a lectureship in 
Economic Botany at the University of Manchester 
where he had been an outstanding student and 
already, at 24 years of age, had conducted some 
valuable research in mycology. He married fellow 
botany graduate Edith May Kershaw (1886-1958) 
shortly before leaving England. She had had an 
equally brilliant career and was to become an 
important contributor to the growth of botanical 
teaching in Adelaide and the first woman member 
of the Board of Governors of the Adelaide Botanic 
Garden. 

Fig. 11. Botany laboratory, Prince of Wales 
Building, University of Adelaide, 1912. 
(Photo: University of Adelaide Archives.) 

 
The course of botany lectures given by 

Benham, and Tate before her, was to Pharmacy 
students only. Bentley Osborn, "Ossy" to his 
students, broadened the curriculum to include 
botany courses for medical students in addition to 
"compulsory botany, a course needed by teachers 
in State and private schools as well as students in 
agriculture, forestry and pharmacy" (Fig. 11). 
Osborn's youthful appearance took some people 
by surprise and in later years he delighted in 
telling the story of an early experience of his first 
term in Adelaide. He described how he went into 
the examination hall, which was being supervised 
by a middle-aged lady who had not met him, and 
asked for the Botany I paper. 
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She brought him the paper and when he said 
"And while I'm here I'll look at the Agricultural 
Botany paper too", she replied "You'll do nothing 
of the sort; you'll just sit down and get on with 
your Botany I". 

In first term, 1917, Osborn had 23½ contact 
teaching hours per week (not including 
preparation time), as well as administrative and 
Government advisory work leaving him no time for 
research. He pleaded to University Council for 
some qualified demonstrating assistance. His wife 
May Osborn was prepared to fill the role 
gratuitously but records show she was granted an 
honorarium of 10 guineas per Saturday morning 
session until Marjorie Isobel Collins was 
appointed a full time demonstrator to fill the 
position (Figs. 12 and 13). In her own right May 
Osborn was an accomplished botanist having 
distinguished herself in the area of plant 
morphology before coming to Australia. She first 
assisted in the Adelaide Botany Department in 
August 1913. She gave an evening course of 
Extension lectures the following year and 
continued to assist in demonstrating or lecturing 
whenever a need arose. She acted as Deputy for 
her husband while he was in England in 1920 
running his classes, giving lectures and marking 
examination papers. Her remuneration for all of 
this was half the professorial salary. Had the era 
of job sharing already arrived in the University 
Botany Department? 

The advisory work on Plant Diseases was 
disproportionately time consuming. Even during 
vacations unless he was physically absent from 
the State, Osborn conscientiously dealt with all 
enquiries. It was not until the appointment of 
Geoffrey Samuel (1898-1985) that Osborn could, 
despite his great energy and drive, find much time 
for his own research. He undertook morphological 
work on the primitive pteridophytes, Isoetes and 
Phylloglossum, both of which he discovered in the 
Belair National Park (now Belair Recreation Park), 
but his main interest was undoubtedly with 
ecology (Fig. 14). 

In 1928 while still a relatively young man 
Osborn left Adelaide to take up the Chair of 
Botany at the University of Sydney and in 1937, 
he became Sherardian Professor of Botany at 
Oxford. During both of these appointments he 
continued his high standard of lecturing, teaching 
and active participation in furthering the careers of 
many talented students, both men and women, 
who were attracted to his departments. After 
retirement he returned to Adelaide to live where a 
new generation of students benefited from his 
experience when, at Professor J. G. Wood's (see 
later) invitation he gave an advanced course of 

 

Fig. 14. Professor T. G. Bentley Osborn and Mrs 
E. May Osborn in Belair National Park c 
1920 (Photo: Collection of Reverend 
Peter Osborn.) 

 
lectures on gymnosperms and attended 

departmental seminars and discussions. In 1972, 
a year before his death, Adelaide University 
Council, which had earlier bestowed on him the 
status of Emeritus Professor, renamed 
Koonamore Vegetation Reserve which he had 
established in 1926, "The T.G.B. Osborn 
Vegetation Reserve" as a lasting memorial to his 
contribution to arid zone ecology. 

 
Difficult days 
In 1928 Joseph Garnett Wood (1900-1959), a 

former student of Osborn's and a brilliant 
chemistry graduate, was appointed lecturer-in· 
charge of botany. He held that position until 
appointed Professor of Botany in 1935. During 
those i nterven i ng years (1928-1935) the 
Zoology Professor, T. Harvey Johnston, acted as 
Honorary Professor of Botany. This entailed 
merely supervisory control without any lecturing 
responsibilities. These were the difficult 
depression years; salaries were cut by 10%; 
funding was at an all-time low; equipment was 
scarce. The department was in very cramped 
awkward quarters on three or four different levels 
in the Prince of Wales section of the University's 
main building. Microscopes were shared between 
the Botany and Zoology departments 
necessitating weekly treks up and down several 
flights of stairs from Zoology in the Darling 
Building to Botany in the Prince of Wales. 

After the depression, student numbers 
increased dramatically. It became necessary to 
duplicate classes as the laboratories were not 
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Large enough to accommodate all the students at 
once. The upward trend in numbers continued. By 
1938 the accommodation situation was acute. 
 
A benefactor and a new building 

At this critical time Dr F. Lucas Benham, an 
Adelaide medical practitioner, distantly related to 
Ellen Benham, bequeathed £50,000 to the 
University with the wish that it be used for Natural 
History. The bequest was used to build the 
Benham Laboratories on the lower level of the 
University campus. Botany moved in in the 
August vacation 1940 before the building was 
complete; Zoology followed in early 1941. Both 
Botany and Zoology were accommodated there 
for more than 20 years until Zoology moved to the 
new R. A. Fisher Laboratories in 1962, leaving 
Botany to expand throughout the Benham 
Laboratories. 

 
THE BOTANIC GARDENS OF SOUTH 

AUSTRALIA 
Three false starts 

From the beginning it was an undisputed 
decision that there should be a Botanic Garden 
established in the young colony but the exact site 
was not finalised for some years. The original plan 
of the Surveyor General, Colonel William Light 
allocated an area 50 chains long by five to ten 
chains wide either side of the Torrens River 
immediately west of the embryo city of Adelaide. 
Flooding during the first winter, even before the 
Garden was laid out, showed the unsuitability of 
the site. The next location chosen, a little closer to 
the city (on the site of the present railway yards), 
was on slightly higher ground and not subject to 
regular winter f1oodings. Thomas Allen, a 
practical gardener with experience in King William 
IV's Bushby garden, was allowed to occupy this 
land for three years (1837-40) for the purpose of 
"improving the soil" in preparation for a Botanic 
Garden. Throughout his occupancy he was a 
controversial figure continually involved in legal 
battles with other settlers whose stock strayed 
near or into his garden. Allen was undoubtedly a 
good market-gardener and had a flair for 
salesmanship as the advertisements for his 
produce in the colonial newspapers show. 

Yet a third Botanic Garden site was chosen 
during 1839. Allen and his Garden site appear to 
have lost their significance about this time. It was 
essential that the Botanic Garden should be near 
the Torrens, the only permanent water close to 
Adelaide. Governor Gawler enthusiastically 
encouraged the establishment of a Garden either 
side of the Torrens immediately upstream from 

the present Albert Bridge. John Bailey (1800-
1864), with a sound horticultural training from 
Loddige’s Nursery in England, was appointed the 
first Colonial Botanist. He established attractive 
beds of shrubs with colourful annuals and 
herbaceous borders and, as well, grew 
vegetables, fruit trees, vines and berry bushes. 
Less than two years later his appointment was 
withdrawn, a victim of the government’s economic 
downfall. The garden was abandoned. 

 
A botanic garden and the first Director 

In 1855, in a much healthier economic climate 
than had prevailed in the 1840's a successful 
beginning to a Botanic Garden was finally made. 
The site, approximately that of the Garden today, 
was pleasantly undulating and had a small creek 
running through it. Known as the Police Paddock 
it constituted "that position of the parklands 
between North Terrace and the River Torrens in 
the neighborhood of the hospital as marked ... 
with pegs, forming an area of about 40 acres [16 
hectares] the east and west line of which is 
sixteen chains, and north and south line, twenty-
five chains". (Govt Paper No. 74 ordered by 
Legislative Council, June 8 1859.) Members of the 
founding committee (later the Board of 
Governors) were William Younghusband 
(Chairman), the Mayor (John Hall), John Bentham 
Neales, Matthew Moorhouse, Dr William Wyatt, 
Charles Bonney and John Bristow Hughes. The 
Agricultural and Horticultural Society had given its 
full support to the formation of the Garden and the 
following year their president, John Baker, was 
invited to join the Board. 

George William Francis (1800-1865), appointed 
as Secretary and first Director of the Botanic 
Garden had been, like John Bailey before him, 
apprenticed at Loddige's Nursery before coming 
to Australia. He was a sound horticulturalist and 
dedicated himself to laying out the basic design of 
the Garden. He saw the dual aims of the Botanic 
Garden as firstly a pleasant refuge for the citizens 
of the young colony and secondly a place of 
economic importance where new plants, both 
native and imported, could be tried out to improve 
the economic production of the colony. Seeds, 
bulbs and other propagules were exchanged with 
Colonial Secretaries in the other colonies with 
mutual advantage. John McDouall Stuart, at that 
time Government Surveyor stationed in the 
Northern part of the State, was one of the first to 
supply seeds of the native flora to the young 
Botanic Garden. Frederick George Waterhouse 
(later Curator of the Museum) collected native 
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seeds from around Cygnet River on Kangaroo 
Island. However, although European 
horticulturists were very keen to have examples of 
Australia's curious and exotic flora, native plants 
were not given a high priority in the colonial 
gardens. The Adelaide Botanic Garden, in 
common with those of the other colonies was 
more interested in plants which provided food for 
man or beast and had some utilitarian value. 

In September 1857, less than two years after 
the first plantings, the Garden was opened to the 
public from 9 a.m. to 5 p.m. every weekday, and 
on Sunday afternoons. Hundreds flocked to see 
the new attraction. A few trees known to have 
been planted in Francis's era still survive today, 
notably the large pepper tree, Schinus molle now 
S. areira, near the main entrance gate from North 
Terrace. Francis was a popular lecturer and also 
wrote many horticultural articles for local 
newspapers. In particular he was a regular 
contributor to the monthly, "The Farm and Garden" 
from September 1858 until May 1863. 

Francis issued his "Catalogue of plants under 
cultivation in the Government Botanic Garden, 
Adelaide, South Australia" in 1859 by which time 
20 acres (8.5 hectares) had been brought under 
cultivation. Here he lists over 2800 species and in 
addition a great number of varieties of florists 
flowers, a creditable achievement for four years of 
gardening. The proportion of Australian natives is 
not high, and there is scant representation of 
indigenous species from the Adelaide plains. By 
1864 most of the allotted land was laid out and 
planted (Fig. 15). Francis (1862) read a paper to 
the Philosophical Society of Adelaide entitled "The 
acclimatisation of Harmless, Useful, Interesting 
and Ornamental Animals and Plants". This 
heralded the formation of 'The Acclimatisation 
Society of South Australia' which had for its 
objects "the collection, propagation and 
distribution of all innoxious, useful or ornamental 
beasts, birds, fishes, insects and plants-both 
foreign and Australian-and a dissemination of a 
knowledge of their habits, food 
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and treatment in a state of domestication". Francis 
advocated that "travellers might take dates for 
food (and few things are more nourishing), and 
tamarinds for physic (few things are better as a 
preventative of scurvy) ... and scatter their seeds 
as they go along. For the same purpose they 
might take the seeds of all kinds of melons, 
oranges, lemons, guavas, loquats, grass, grain of 
many sorts ... Surely some of these things would 
grow and thrive and perhaps these would 
preserve the life and conduce to the comfort of 
many a future traveller". He stated, furthermore, 
that he hoped in future "that the desert itself, not 
withstanding its drought, [might be] teeming with 
animal and human food". The Acclimatisation 
Society respectfully requested "contributions of 
birds and beasts, native and foreign", as well as 
plants of any description, to be left at the Botanic 
Garden. Numerous caged birds and animals, 
including a bear and a tiger, were to remain a 
feature of the Botanic Garden for many years to 
come. 
 
The hey-day of the Garden: 
Schomburgk's era 

Moritz Richard Schomburgk (1811-1891) 
succeeded Francis as Director of the Garden in 
1865. Born in Saxony, Richard Schomburgk had 
worked in Frederick the Great's Sanssouci garden 
in Potsdam and had already distinguished himself 
as a botanist historian on an expedition, led by his 
brother Robert, to British Guiana when they 

collected seed of the remarkable giant water-lily 
Victoria regia (now II amazonica). Schomburgk 
modified and developed Francis's plan of the 
Garden and over the next three decades under 
his guidance many new features were introduced. 
One of his early introductions was Victoria 
amazonica, the Royal water-lily, for which a 
special hot-house, the Victoria House, was built. It 
proved a costly exercise to maintain the correct 
humidity and temperature but the Board felt it was 
warranted as the huge lily with leaves up to 2 m 
across was the only one of its kind in Australia 
and drew large crowds especially when in flower. 
The Tropical House was another expensive item. 
Especially commissioned, it was built in Bremen, 
the cast iron framework and approximately 4000 
panes of glass being later shipped to Adelaide. 
Once erected the Tropical House was invaluable 
for enabling a large range of tropical plants to be 
displayed. The Museum of Economic Botany (Fig. 
16) was the third major building for which 
Schomburgk was responsible. It was opened in 
May 1881 and housed an excellent array of 
products of economic plants, a large collection of 
wood specimens, and with a vision to the future, 
had a room set aside for a herbarium. 

He started an experimental garden and 
classground (Fig. 17) and, continuing Francis's 
lead introduced many plants of potential economic 
importance for acclimatisation. His "Report on the 
progress and condition of the 
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botanic garden and government plantation" 
(Schomburgk 1882) is an excellent summary of 
his contribution in this field. He kept in close 
contact with colleagues both overseas and in 
Australia, and corresponded regularly with Mueller 
who was Director of the Melbourne Botanic 
Garden at that time. Like Mueller he wrote 
copiously for various learned societies in Australia 
and overseas and he also gave freely of his time 
to talk to interested groups. But unlike Mueller, 
Schomburgk's contributions were not in the realm 
of pure botany but rather in horticulture and 
economic botany. During his era he vastly 
improved the layout and plantings and increased 
the collections to more than 14000 kinds of plants. 
This total included numerous florists varieties and 
the figure of 8500 species would perhaps be more 
accurate. Thousands of plants and trees were 
distributed annually to the public and he actively 
encouraged re-afforestation throughout the State. 
He was also responsible for planting Government 
House grounds, the garden at Marble Hill (the 
Governor's summer residence), Wellington 
Square North Adelaide, North Terrace avenues 
and numerous plantations throughout the State. 
He summarized his activities when he wrote in his 
1886 report "the Garden not only forms a centre 
of civilization, but it has been a source from which 
reliable and valuable information has been 
disseminated over the whole colony". 
 
Difficult years in the Garden 

When Schomburgk died in 1891 after 26 years 
of distinguished service to the Garden his 
successor was Maurice William Holtze (1840-
1923). Holtze, also German-born and trained, had 
worked in the Imperial Gardens, St Petersburg 
Russia before migrating to Australia and 
becoming Government Gardener of the 
Palmerston (later Darwin) Botanic Garden in the 
Northern Territory. Holtze, like Schomburgk, was 
keen to introduce new economic crops to the 
colony. He experimented with various tropical 
fruits and plants, notably cotton, which h~ had 
seen grown with great success in the tropics. His 
cotton trials were a complete failure as 
Schomburgk's had been some years earlier. 
Adelaide had the heat but lacked the humidity 
necessary for successful cotton growing. 

The mid 1890s were difficult years in South 
Australia and financial restrictions placed on the 
Garden meant Holtze had to confine his activities 
to maintenance rather than expansion. However, 
after the huge plantings of the Schomburgk era 
there was much essential maintenance required. 
Holtze estimated that of the approximately 14000 

 
Fig. 18. Part of M. W. Holtze's important aquatic 

plant collection with the statue of Venus 
purchased during Richard 
Schomburgk's era, Adelaide Botanic 
Garden c. 1920. (Photo: Adelaide 
Botanic Garden Archives.) 

 
plants recorded by Schomburgk in his last 
catalogue, a great number had not survived the 
initial propagation or had died subsequently. Dead 
trees were removed, over-grown shrubs and trees 
were brought within bounds, the experimental 
garden and class-grounds were overhauled. He 
introduced a pony-drawn lawnmower to cope with 
the expanse of lawns. He instigated the custom of 
distributing flowers from the Garden's abundance 
to Government House, the Town Hall, the 
Destitute Asylum and hospitals. 

Holtze was responsible for building Adelaide 
Garden's water-lily, lotus and aquatic plant 
collections (Fig. 18) to equal any in Australia. 
Another of his major contributions was the 
establishment in 1898 of an experimental orchard 
at Mylor with an extensive frontage on to the 
Onkaparinga River. This became known as the 
Type Orchard where, on 15 acres (6 hectares), 
many varieties of fruits and berries were grown as 
a demonstration to orchardists and home 
gardeners. Within two years 2872 different 
varieties were recorded as growing well. 

In 1914-15 the severest drought ever 
experienced in European man's knowledge of 
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South Australia took a heavy toll on the Garden. 
Practically the whole staff was for many months 
employed in carting water and trying to keep the 
plants alive. Fortunately in March 1915 a well was 
sunk which produced a good supply (3500 galls 
per hour) of superior quality water. 

 
A professional botanist joins the Board 

In June of the same year, following the death of 
one of the Board of Governors, Edith May Osborn 
M .Sc. (1886-1958), wife of Professor Bentley 
Osborn, was appointed to fill the vacancy. With 
the average age of the board members well over 
60 years her appointment at a youthful 29 must 
have been very refreshing. The majority of Board 
members had always been businessmen or 
members of parliament with an occasional 
medical practitioner. Not only was May Osborn 
the youngest Board member, and the first woman 
but she was also the first professional botanist to 
be appointed in the Board's 60 years of existence 
(Fig. 19). She remained on the Board until 1927 
when, on her husband's appointment to the Chair 
of Botany at Sydney University, they left Adelaide. 
It was early in her appointment that the Board 

had a serious disagreement with the Government 
over a successor to Dr Holtze. The Government 
had terminated the appointment of Holtze, the 76 
year old Director. They recommended instead that 
Bentley Osborn take over the directorship. This 
was to be in addition to his already full-time and 
over-loaded job as Professor of Botany, 
Consulting Botanist and Vegetable Pathologist to 
the South Australian Government. 

The Board would not accept this 
recommendation and several months passed 
during which letters went to and from the 
Honorable Commissioner of Crown lands and the 
Board. It was necessary to extend Holtze's 
appointment month by month to ensure direction 
for the Garden while the controversy delayed the 
appointment of a new Director. Finally in March 
1917, John Frederick Bailey, Director of Brisbane 
Botanic Garden and Government Botanist in 
Queensland, was appointed Director of Adelaide 
Botanic Garden. Bailey was a grandson of the 
John Bailey who had established the colony's 
third Botanic Garden on the northern side of the 
Torrens in 1839, and who had been 
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unceremoniously deposed when the State's 
coffers ran low soon afterwards. 

Bailey stressed the floricultural aspects of the 
Garden, specialising in popular mass displays, 
whereas Holtze and Schomburgk had favoured a 
more scientific and economic botany role. 
However, since the formation of a Chair of Botany 
at the University certain aspects of horticultural 
and advisory work once expected of the Gardens, 
were no longer its province. 

If May Osborn had anticipated an active 
botanical role for her part on the Board she must 
have been very frustrated. As minutes of the 
Board show much of their time was taken up with 
mundane matters such as checking Bylaws 
restricting heavy vehicles from entering the 
Botanic Park (Sept. 1917), calling for tenders for 
female lavatories (Nov. 1917), looking into 
complaints about rubbish dumped next to the 
Park opposite the end of Hackney Road (Aug. 
1919), considering such issues as "Could race 
horses be exercised in the Park?" (Feb. 1920), 
increasing the wages of two foremen by 4 pence 
per day (Dec. 1923), approving applications for 

permission to speak in the Botanic Park (Oct. 
1924), and discussing convictions and fines for 
persons speaking in the Botanic Park without 
permits (Nov. 1926). However, she was also 
actively involved in re-organising the Gardens 
library (June 1916), investigating preservation 
methods for fruits [from the Type Orchard] to be 
used for Show purposes (Oct. 1919), and 
recommending the use of the Old Exhibition 
Building grounds for furthering scientific aims of 
the Garden (Nov. 1919). 
 
A floriculturist's Garden 

Bailey's era as director of the Garden is chiefly 
noted for the superb displays of florists flowers, 
particularly dahlias which he successfully 
produced each year. The Wisteria pergola was 
considerably extended to 200 feet (61 m) long 
and from that time on the Wisteria arbour was a 
show piece and focal point of the Garden (Fig. 
20). 

The next Director, Harold Greaves (1882-1959), 
rose through the ranks having joined the Garden's 
staff under Holtze in 1894 as a boy of 12, and 
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risen to be foreman in 1922; he finally succeeded 
Bailey as Director in 1932. Greaves's natural 
inclination was to stress the floricultural aspects of 
the Garden and like Bailey he specialized in mass 
effects of annuals and other bedding plants. 
However, the financial restrictions of the 
depression years of the early 1930s, and later the 
labour problems of the War Years (1939-45), both 
gave him little chance of developing new projects. 
During his directorship the Type Orchard at Mylor, 
which had earlier played an important role in 
demonstrating and propagating numerous 
varieties of fruit, became redundant as it was 
superseded by the Government Experimental 
Orchard at Blackwood. In a rather similar way 
many other experimental roles in the fields of 
horticulture and agriculture were also assumed by 
other Government departments and the Garden's 
responsibilities were consequently reduced. 
 
The post-war Garden: growth and expansion 

The post-war years saw big changes in the 
Garden. Thomas Robert Noel Lothian (Fig. 21) 
became Director in 1948 and his first report 

immediately indicated a swing away from the 
emphasis on floriculture, which had predominated 
under Bailey and Greaves, back to one of 
botanical experimentation and education. 
Australian native plants had always featured to 
some extent in the Garden although previously 
interest in them was mainly confined to their 
economic use. Lothian emphasized the growing of 
Australian native plants for their own intrinsic 
value as garden subjects. Bailey in his 1922 
annual report had perhaps foreshadowed this 
when he wrote "it is gratifying to note an 
enhanced estimate of the value [of Australian 
plants] ... , and we look forward to the timenot far 
distant-when they will receive even greater 
attention and appreciation, and take the place of 
those exotics which have not in many cases the 
same claims to either usefulness or beauty". It 
was left to Noel Lothian, 25 years later to develop 
the concept in the Adelaide Botanic Garden. 

During his term in office Lothian was 
responsible for many innovations in the Adelaide 
Garden and, in addition, two new Botanic 
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Gardens were opened to the public, "Wittunga" 
(1975) and "Mount Lofty" (1977). The 14 hectare 
Wittunga Botanic Garden, situated in the foothills 
al Blackwood was formally given to the State by 
Arthur Keith Ashby (1896-1971) and his family at 
a garden party in October 1965. Ten years later 
the garden was officially opened to the public by 
His Excellency the Governor, Sir Mark Oliphant. 
The founder of Wittunga, Edwin Ashby (1861-1941), 
father of Keith, had gradually built up a large 
collection of Australian and South African plants 
around his home. The Garden also featured 
different sections showing the change in methods 
of cultivating Australian natives, a subject dear to 
Ashby's heart. He had promoted growing 
Australian plants by public talks, articles in the 
press (e.g. weekly articles in The Express & 
Journal, in 1935) and his own Wittunga nursery. 
After his death the South African plantings in 
particular had been greatly extended by his son, 
Keith, to include an outstanding Erica collection of 
over 120 species, varieties and cultivars. 

The land for the Mount Lofty Botanic Garden 
was acquired by the Board over a period of many 
years beginning in 1952 when 40 hectares of 
stringy-bark (Eucalyptus obliqua) sclerophyll 
forest regrowth was purchased. Later purchases 
were made as adjoining scrub or cleared 
marketgarden land came on the market, giving a 
total area of 97 hectares (1986). With strongly 
acidic soil, high rainfall and an altitude of about 
600 m, the area is ideally suited to a wide range 
of temperate plants, both Australian and exotic. 
Extensive plantings have been made featuring 
especially conifers, ferns, magnolias, 
rhododendrons and viburnums. Tragically at least 
half the Garden was burnt out by a bushfire during 
the Ash Wednesday fires of 1983, setting back by 
many years the planned development 
programme. 

Another of Lothian's important contributions was 
his initiative in revitalizing the Adelaide Botanic 
Garden library. Much of the library accumulated 
by earlier directors had become infested with 
white-ants and, in 1932, it was given to the State 
Library. Lothian worked hard to build up a good 
specialist botanical library, essential 10 the efficient 
running of both the Garden and Ihe Herbarium. 
Microfiche copies of many early botanical 
publications are now held in the Garden's library 
forming a valuable substitute for works otherwise 
unobtainable. After a record term of 33 years as 
Director, Noel Lothian retired in December 1980 
and was succeeded by Brian Derek Morley. A 
graduate of University College of North Wales and 
the University of the West Indies, Morley worked 

for some years at the National Botanic Gardens, 
Glasnevin, Dublin before coming to Adelaide 
Botanic Garden as Horticultural Botanist in 1975. 
Morley (1983) co-edited, with Hellmut Richard 
Toelken, botanist at the State Herbarium, the 
valuable reference book "Flowering Plants in 
Australia". This book aims, in the words of its 
editors, "to bring together some of the more 
important information about all families of 
flowering plants growing wild in Australia (whether 
native or having gone wild after being introduced) 
in a form that is both intelligible and interesting". It 
is lavishly illustrated with both line drawings and 
attractive colour plates by three South Australian 
botanical artists, June Morley (wife of Brian), Ron 
Adams and Ludvik Dutkiewicz, formerly botanical 
illustrator at the State Herbarium. 

 
Publications: the Garden's own journal 

Over the years the Garden has issued popular 
leaflets, brochures and booklets on various 
horticultural subjects, e.g. Indoor plants, Rose 
pruning and Tree culture. In addition the staff of 
both the Botanic Garden and the State Herbarium 
have written many papers for scientific journals in 
Australia and overseas. In recent years the need 
was felt for a "house" journal. The Journal of the 
Adelaide Botanic Garden was launched in 
October 1976. The Botanic Garden Board 
promoted the new journal and, in his foreword to 
the first number, its Chairman, Don Scott Young, 
stated: 

"The Journal will accept original articles on a 
wide range of aspects of descriptive botany, 
particularly those on the systematics of the 
Australian flora and on horticultural plants. It is 
hoped to encourage work on the South Australian 
flora by providing a publication which will accept 
both detailed monographic work and briefer notes. 
It will provide a repository for historical and 
biographical articles and field data relating to 
Australian botany and horticulture." 

 
THE STATE'S HERBARIA AND SYSTEMATIC 

BOTANISTS 
The first herbaria 

Mueller built up a substantial private herbarium 
during his short residence in Adelaide. When he 
moved to Victoria he took it with him. 

No official herbarium was started in South 
Australia until Schomburgk, as Director of the 
Botanic Garden (1865-1891), established one in a 
room in the Museum of Economic Botany. It grew 
to be a significant collection with an emphasis on 
plants of economic importance. Bentham (1878) 
in his concluding preface to 
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volume 7 of his "Flora Australiensis" described 
Schomburgk as the 'active' Director of the 
Gardens and acknowledged "almost complete 
sets" of specimens received via him of Central 
Australian explorations. 

During the same period Tate, as Professor of 
Natural Science, (1875-1901), gradually built up 
his own herbarium as he examined the vegetation 
around the State. The extensive collections by 
Helms from the Elder Expedition (1891-92), and 
his own 1894 collections from the Horn 
Expedition, made a significant increase to his 
herbarium which was housed at the University. 
On Tate's death Ellen Benham, with her part-time 
job as lecturer in botany, continued the curation of 
the Tate Herbarium incorporating donations such 
as the Menzel Herbarium into the main collection. 
Working alone, Benham sought advice from J. H. 
Maiden in Sydney. New cupboards, of Maiden's 
specifications, were ready when Osborn, as the 
first Professor of Botany, took charge of the 
Herbarium in 1912. He and his staff added many 
specimens and encouraged donations from 
members of the Field Naturalists' Society and 
other collectors. 

Otto Tepper had collected botanical specimens 
widely both during his school-teaching days and, 
later, as Natural History collector for the South 
Australian Museum. After his death in 1923 his 
extensive private herbarium containing much 
valuable material was offered to the University of 
Adelaide. Unfortunately the collection had 
suffered from lack of curation and was seriously 
affected by insect attack. The University, fearing 
damage to its own Tate collection, declined the 
Tepper material. The Field Naturalists accepted 
the bulk of the Tepper Herbarium in 1924, and a 
further collection of his specimens including 
mosses and fungi i"n 1925. Fumigation and 
careful curation by dedicated volunteers 
preserved much of this irreplaceable collection 
(Kraehenbuehl 1969, Cleland 1969). 

 
Curator of University Herbaria: Con Eardley 

 Constance Margaret Eardley (1910-1978) (Fig. 
22) joined the staff of the University of Adelaide in 
1933 as Curator of Herbaria, spending half-time in 
the Waite Agricultural Res'earch Institute 
Herbarium at Urrbrae and half in the Botany 
Department Tate Herbarium at North Terrace. 
Con Eardley had been one of Wood's first 
students when he became lecturer-in-charge of 
botany in 1928 on Osborn's retirement. She 
continued as his colleague for 26 years till his 
untimely death in 1959. Eardley, a meticulous 
worker wrote detailed progress reports on the 
herbaria. From the outset she sought and 

Fig. 22. Miss Constance M. Eardley writing 
notes during a student camp in the 
Ninety Mile Desert c. 1965. (Photo: 
Elizabeth M. Gordon· Mills.) 

 
received valuable help from J. M. Black, who by 
this time had his own very considerable private 
herbarium. 

At the Waite Institute and Department of Botany 
Eardley coped with a large volume of enquiries on 
plant identifications and, at the Waite in particular, 
provided an advisory service on horticultural 
plants, weeds, poisonous plants and fodder 
plants. She had the full co-operation of Greaves, 
Director at the Botanic Garden (1932-1947), who 
assisted her with horticultural queries and gave 
her access to the herbarium amassed by 
Schomburgk. However, over the years the 
Schomburgk . Herbarium had deteriorated due to 
lack of proper curation, and in 1940 the 
specimens that could be salvaged were given to 
the University for safe keeping and transferred to 
the Department of Botany. With this and 
numerous other large and small collections 
continually being added, Eardley was able to write 
in her 1944 report: "the University Herbarium has 
already the character of a national herbarium and 
within the next few years will have more of the 
responsibilities of such an institution." 

From the meeting elf the Australian and New 
Zealand Association for the Advancement of 
Science in Adelaide in August 1946 arose two 
important decisions: (1) The formation of the 
Systematic Botany Committee, and (2) the 
decision to publish a half-yearly News Sheet. The 
News Sheet, entitled Australasian Herbarium 
News, a journal for the interchange of ideas and 
information among the systematic botanists of 
Australia and New Zealand and edited at first by 
Eardley, became a useful vehicle for 
disseminating information and airing views on 
matters relevant to herbaria and taxonomy 
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generally for the next few years (June 1947-
February 1954). 

It was during this period that Lothian came to 
South Australia to become the sixth director of the 
Adelaide Botanic Garden. In March 1949 he wrote 
in Australasian Herbarium News ... "Both the 
Library and the Herbarium, once forming an 
integral part of the Gardens, have been 
disbanded. Through the courtesy of many 
interested parties, a number of books have 
recently been donated to the Gardens. These gifts 
together with technical publications forwarded by 
world-renowned Botanical Institutions Will, It IS 
hoped, reform a botanical library of some 
consequence. 

"The need to re-establish the Herbarium is an 
urgent one. Of the mainland States which have 
distinctive Botanic Gardens, South Australia IS 
the only one not possessing a State Herbarium." 

In his plea for the re-establishment of the 
Botanic Garden's Herbarium he was strongly 
supported by Eardley and his Board at the 
Garden. In June of the same year Con Eardley, 
and Enid Robertson, who by this time had taken 
over responsibility for the Herbarium and 
Systematic Botany service at the Waite Institute, 
were invited to join a subcommittee of the Botanic 
Garden Board to consider the formation of a State 
Herbarium. This committee resolved that: 

1. A single co-ordinated Herbarium should be 
founded. 

2. The site should be at the Botanic Garden, 
using existing buildings. . 

3. Control should be under the Botanic Garden 
Board with an advisory committee of 
representatives of donor and interested 
departments. . 

4. Donations or permanent loan of herbarium 
collections (e.g. from the University) should 
be arranged. 

5. Staff should be a Keeper, an Assistant 
Botanist and two assistants. 

However, despite repeated formal requests and 
submissions to the Government, several years 
passed before Cabinet approved the 
establishment of a State Herbarium, and made 
provision for it in the budget. 

 
The State Herbarium (AD)2 is established 

In November 1954 the Herbarium was made a 
branch of the Botanic Garden and Edward Stirling 
Booth, a graduate of Adelaide University and a 
contemporary of Eardley's, was appointed Acting 
Keeper. Ted Booth had for some years been 
updating the labelling and organization of the 
collections in the Garden's Museum of Economic 
Botany and also the carpological and 
gymnosperm 

 

Fig 23. Collecting bog plants at Stirling East, 
April 1958. L to R: Dr H. J. Eichler, Mr E. 
Booth, E. S. H. Booth, Mrs Freya Booth, 
Mrs MarieLouise Eichler. (Photo: 1. S. 
Ostoja Kotkowski, collection of E. Stirling 
Booth.) 

 
collections in the University's Botany Department. 

Twelve months later Hansjoerg Eichler (Fig. 23) 
(1916- ) was appointed the first Keeper of the 
Herbarium. Eichler, who had studied at the 
Universities of Berlin and Halle-Wittenberg-, and 
had worked in the Rijksherbarium, Leiden had the 
immediate daunting task of incorporating all of the 
specimens from the various scattered collections 
around Adelaide into a central State Herbarium. 
Booth proved ideally suited to introduce Eichler to 
his new country and to familiarise him with 
administrative procedures. They found much 
common ground and established a firm and 
lasting friendship. 

Black's own priceless herbarium, with its sheets 
often richly annotated and adorned with his 
characteristic thumb-nail dissection sketches, had 
been willed to the Botany Department on his 
death in December 1951. It contained specimens, 
albeit very small in some instances, of most 
species found in South Australia up to that time, 
and it had been a valuable reference during 
Black's long years of flora-writing. The Black, 
Schomburgk and Tate collections were all 
included in the big herbarium transfer from the 
University to the newly established State 
Herbarium on indefinite loan. Only a small 
reference herbarium was retained for teaching 
purposes. However the algal herbarium, a 
research herbarium (ADU) being built up by 

       
2
 Abbreviations for Herbaria quoted throughout the 

text are from 'Index Herbariorum' (Holmgren et at. 

1981). 
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Womersley (see later), remained in the 
Department of Botany. Likewise the Waite 
Herbarium (ADW), in constant use by the 
Systematic Botanist, David Symon remained at 
the Waite Institute. 

In keeping with the resolution adopted in 1949 
viz. to form an advisory committee with 
representatives from interested departments, the 
South Australian Herbarium Liaison Committee 
was set up in 1957. It included one representative 
from the University of Adelaide Department of 
Botany, Waite Agricultural Research Institute, 
Department of Agriculture, South Australian 
Museum and Field Naturalists' Society; the 
Keeper of the Herbarium was ex officio and the 
Director of the Garden was Secretary. The 
Herbarium Liaison Committee met as required 
and saw the Herbarium through some difficult 
times before it was disbanded in May 1975 having 
fulfilled its function. 

At first the Herbarium was housed in part of the 
Garden's administrative building, but it soon 
became obvious that the facilities were 
inadequate, and that it lacked room for expansion. 

Eichler battled with countless frustrations to 
achieve the high standards essential to the 
maintenance of a world-class herbarium and he 
would be satisfied with nothing less. Eventually in 
October 1965 a new herbarium building, built to 
rigid specifications, was completed at a cost of 
£130000 and occupied by Eichler and his staff. 
After ten years in South Australia Eichler could at 
last organize his herbarium to his satisfaction in 
its permanent home. 

Once established the State Herbarium attracted 
an increasing number of collections from all 
quarters. By his exertions and those of his staff 
Eichler amassed large numbers of . specimens 
from field trips to all parts of the State (Fig. 24). 
Like his fellow countryman, Mueller, a century 
earlier, Eichler had the happy knack of 
encouraging amateurs to collect for him, and with 
them, as with his staff, the highest procedural 
standards were insisted on. Lothian and his staff 
at the Garden also made many extended 
collecting trips to all corners of the State bringing 
back seeds for the Garden and thousands of 
herbarium specimens. Ecological surveys by staff 
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of the University. CSIRO (formerly CSIR) and the 
various government departments also added to 
the collections 

Eichler resigned in 1973 to become Curator of 
Herbarium Australiensis, division of Plant 
Industry, CSIRO, in Canberra. During the 
transition period before the new Curator was 
appointed in Adelaide, senior botanist John 
Carrick (1914-1978), who specialized in 
Prostanthera (Lamiaceae) and Melaleuca 
(Myrtaceae) held the adminstritive reins. 

 
Growth, expansion and extensions 

John Peter Jessop, a graduate of Capetown 
and Rhodes Universities, became the second 
Curatorof the State Herbarium in December 1974. 
Like his predecessor, he came to Adelaide fresh 
from a period spent working at Rijksherbarium, 
Leiden. 

He found a huge back-log of accumulated 
specimens awaiting curation: 61000 to be 
mounted, 82000 to be labelled, 84000 to be 
identified. With a small but excellent technical 
staff soundly trained by Eichler in the best well-
established herbarium procedures, he set about 
reducing the back-log while still continuing to 
acquire more material and keep important 
taxonomic research projects going-not an easy 
task for a small staff. Volunteers, particularly from 
the "Friends of the Botanic Garden", gave much 
valuable assistance with some of the routine 
curatorial work. 

Between flora-writing (see later) and providing a 
plant identification service to the public, botanists 
at AD have continued their own individual lines of 
research, chiefly monographic revisions in the 
classical taxonomy tradition. The main cytological 
work in South Australia has been that of Bryan 
Alwyn Barlow and his students, especially 
Barbara Rae Randell at the School of Biological 
Sciences, Flinders University in the 1970's. 

The herbarium building erected in 1965 and 
which was anticipated to cope with 15 years 
growth was already becoming over-crowded. Staff 
numbers had increased over the years to six 
botanists, seven assistants and two office 
assistants, severely taxing available 
accommodation. Jessop urged that extensions, 
including an overhead covered walkway to the 
library in the adjoining administrative building, 
should be made without delay. Submissions in 
November 1978 to a Parliamentary Standing 
Committee on Public Works, fortunately were 
received favourably. The new wing, which 
substantially increased both working space for 
staff and storage space in the vaults for sepci,ens, 

was ready for occupation in late 1979. When final 
details were completed in June 1982 the cost had 
reached $750000. The Herbarium then held 
considerably in excess of 350000 specimens and 
it was confidently expected that the anticipated 
growth of about 10 years could be 
accommodated. 

 
The Waite Institute's Herbarium (ADW) 
When offering his mansion 'Urrbrae' and the 

accompanying estate of 134 acres [53 ha] to the 
University of Adelaide in 1913 Peter Waite wrote 
in a letter to the Vice-Chancellor that it was his 
belief "that such sections of the University work as 
agriculture, botany, entomology, horticulture, and 
forestry can be better dealt with upon such a 
property as 'Urrbrae' than at North Terrace". It 
was indeed a magnificent gift and one that the 
University was more than delighted to accept. 

The University founded the Waite Agricultural 
Research Institute in 1924 and the history of the 
first 50 years has been written by V. A. Edgeloe, 
Registrar Emeritus of the University, who had 
close links with the Waite for many years 
(Edgeloe 1984). From its foundation until 1931 the 
Waite's research was confined to the applied 
sciences of agriculture, plant breeding, 
agricultural chemistry (in relation to soils), plant 
pathology and entomology. Since Con. Eardley's 
appointment in 1933 as Curator of Herbaria to the 
University, with half-time spent at the Waite and 
half-time at North Terrace, there has been a 
systematic botanist on the Waite staff. 

The systematic botanist provided a botanical 
service not only to other staff members but also 
until the mid 1950's a formal taxonomic advisory 
service to the South Australian Department of 
Agriculture and the general public. With the 
formation of the Weeds Advisory Service (later 
Pest Plant Commission) in the Department of 
Agriculture and the establishment of the State 
Herbarium at the Botanic Gardens the bulk of the 
outside advisory work ceased. The Waite's own 
herbarium (ADW) grew slowly over the years from 
collections made by the various botanists in 
relation to their research work: Con Eardley 
(plants of the arid zone and plants of the South 
East wetlands), George Clarke (weeds), Nancy 
Burbidge (Eucalyptus and native grasses), Enid 
Robertson (Danthonia), and Frank Hilton (Stipa). 
Many other staff also contributed and, in fact, the 
original nucleus of the Waite herbarium was a 
collection by Arthur Cashmore (CSIR) in 1930. 
The gift of the Albert Morris Herbarium in the early 
1940s provided good material from the Broken Hill 
region. The main growth of the 
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herbarium was between 1957 and 1985 with 
David Eric Symon as systematic botanist (Fig. 
25), when very substantial collections were made 
particularly in connection with his taxonomic 
revisions of Cassia (Symon 1966) and of genera 
of Solanaceae (Symon 1981a, 1981b and 1981c). 
Agricultural plants and weeds have always been 
an important component of the Waite Herbarium. 
On Symon's retirement in late 1985, the ADW 
collections were transferred to the State 
Herbarium. 

The Arboretum maintenance has been another 
responsibility of the systematic botanist. A 
condition of Peter Waite's will was that a public 
park should be created on a portion of the Urrbrae 
estate and the Waite Arboretum was accordingly 
established very early in the Waite Institute's 
history. The original objectives of the Arboretum 
were to demonstrate the value of trees and 
shrubs for shelter and ornament and to indicate 
their adaptability to the local soil and climate 
(Symon 1984). Between 1928 and 1930 over 
1000 trees of some 360 species were planted and 
further plantings have been added each year. In 

1983 there were about 1500 trees representing 
202 genera and 770 species. The collection has 
been steadily culled to leave the species best' 
suited to the local soil and climate. Records for 
each tree of height, trunk diameter and flowering 
time have been maintained on a card index and 
the collections with the accumulated data are 
becoming increasingly valuable with the years 

The story of the Plant Physiology section of the 
Waite Institute is described elsewhere in this 
chapter. 

 
FLORAS, FLORA WRITERS AND THE 

HANDBOOKS 
J. M. Black 

John McConnell Black (1855-1951) (Figs 21, 26) 
born in Wigtown, Scotland, was educated at the 
Edinburgh Academy and a business school in 
Dresden, Germany preparing him for a 
commercial future. In 1877 as a young man of 22 
he migrated to South Australia with some of his 
family. He endured a heart-breaking five years 
attempting wheat-farming in the marginal 
bluebush and salt-bush Baroota district before 



 

 
133 

 

 
Fig. 26. J. M. Black working in his study c. 1935. 

(Photo: Collection of Miss Marjorie Andrew.) 
 

working in Adelaide as a journalist, first on the 
South Australian Register and later on The 
Advertiser staff. A capable linguist he knew Latin, 
French, German, Italian, Spanish and some 
Russian and Arabic and was consequently 
regularly given assignments which required 
interviewing visitors in their own language. 

A small legacy left to him at his mother's death 
enabled him to retire at the very early age of 47. 
From then on, apart from doing some 
parliamentary sessional work as a Hansard 
reporter, he devoted his life to botany and the 
local flora, a field which had increasingly 
fascinated him since coming to Australia. His first 
important botanical work was the little pocket 
book "The naturalised flora of South Australia" 
(1909), which he published himself, and illustrated 
with his own fine line drawings. It was the first 
book in Australia to describe the numerous 
immigrant plants, which were so successfully 
replacing the native flora. (Both Bentham and 
Mueller had mostly ignored the exotics in their 
floras.) He was concerned at the loss of 
indigenous plants around Adelaide and in an 
address to the Field Naturalists in 1908 said 
"scarcely a single native plant is to be seen 
growing spontaneously in the Adelaide parklands 
…the Australian plant, like the Australian 
aborigine, tends to disappear before the invader". 

A further small legacy following his sister, 
Helen's death in May 1913 ensured that he could 

pursue his botanical interests free from financial 
worries for the rest of his very long life. The 
botanical world is the richer for the success of the 
Gilbert and Sullivan operas. Helen, who was at 
first secretary to, and later married, Richard 
D'Oyly Carte, had been the business brains 
behind the D'Oyly Carte Opera Co. for 30 years or 
more. 

Black wrote a series of 45 illustrated papers 
entitled "Additions to the flora of South Australia", 
published in the Transactions beginning in 
Volume 33 (1909) and ending in Volume 73 
(1949). Although an amateur and self-trained, like 
Bentham before him, he was keenly observant 
and his concept of species has proved sound and 
his approach to nomenclatural problems cautious 
and responsible. In 1921 when Professor (later 
Sir) John Burton Cleland (1878-1971) was 
formulating the idea of the Flora and Fauna 
Handbooks it was logical that Black should be 
asked to write on the flora. 

 
The Flora of South Australia Editions 1 and 2 

"Flora of South Australia" Parts 1-4 were 
published between 1922 and 1929 as part of the 
Handbooks series. Part 1 included the 
Orchidaceae, by Richard Sanders Rogers (1862-
1942), a physician and lecturer in forensic 
medicine and the acknowledged expert on orchids 
in South Australia at that time. Rosa Fiveash, the 
talented botanical artist drew the illustrations for 
Rogers's orchids but the remainder of the 
illustrations in all parts of the flora were, as in 'The 
Naturalised Flora', Black's own clear habit and 
dissection drawings. He followed Engler and 
Gilg's system of classification used in "Syllabus 
der Pflanzenfamilien" and strictly adhered to the 
International Rules (later Code) of Botanical 
Nomenclature. 

As new species and extended distributions 
came to hand Black continued to publish his 
"Additions" in the Transactions. The University 
bestowed on him an Honorary Lectureship in 
responsibilities. It is amazing that this gifted 
amateur, when well over 80, was prepared to take 
on the writing of the second edition of his 'Flora'. 
J.M.B., as he was affectionately known in later 
life, retained his lucid mind and critical faculties 
and continued to work steadily at this home, 82 
Brougham Place, North Adelaide, on his self-
appointed task. He produced the second edition 
Part 1 (1943), Part 2 (1948) and had almost 
completed Part 3 when he died suddenly on 2 
December 1951 at the grand age of 96. Those of 
us who remember him endorse the words of Can 
Eardley (Eardley 1952) written soon after his 
death. 
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"For half a century J. M. Black has been a 
botanical institution in Australia regarded with the 
greatest respect and affection by his colleagues; 
though we have lost him the gift of his work will 
remain a strength to us far beyond his days." 

Part 3 was finalized by the Handbooks 
Committee at the point where J.M.B. had left it, 
and published in 1953. The remaining families 
from Part 3 and Part 4 were revised by Enid 
Robertson working with J.M.B.'s own herbarium 
and copious notes and sketches. Thus the final 
part of the second edition was published in 1957. 

 
The Flora Supplement 

The State Herbarium's first curator, Hansjoerg 
Eichler, a taxonomist with an extensive 
knowledge of botanical nomenclature was 
admirably qualified to write a supplement to the 
"Flora". His detailed 'Supplement to J. M. Black's 
Flora of South Australia second edition 1943-
1957', published as a Handbook in 1965, contains 
many new species and new locality records but is 
primarily a nomenclatural revision of the South 
Australian flora. He did not revise the genera but 
provided much valuable information for later 
researchers. 

John Jessop, the Herbarium's second Curator 
and Chief Botanist, on his arrival in Adelaide at 
the end of 1974 saw the urgent need for a new 
edition of the "Flora". A botanist with a great 
capacity for work (and an ability to organize 
others) he had, with the assistance of a number of 
colleagues, the third edition of Part 1 of the 'Flora' 
completed three years after his arrival. The 
numerous new line drawings were chiefly by the 
Herbarium's botanical artist Ludvik Dutkiewicz. 
The 16 attractive colour plates were from coloured 
pencil drawings prepared by the artist Collin E. 
Woolcock of Portland, Victoria. Most keys were 
substantially re-written and descriptions up-dated. 
Unfortunately the price also was greatly increased 
$16.90 (1978) compared with 3 shillings for the 
first edition (1922) and 7 shillings and sixpence for 
the second edition (1943). No further parts of the 
third edition were issued. 

 
The Jubilee Edition 

The fourth edition has been a mammoth 
organizational task for Jessop and his assistant 
editor Hellmut Toelken, with over 100 botanists 
and artists from around Australia contributing. The 
fourth, the Jubilee edition appeared in 1986. 

 
The Flora of Central Australia 

The concept of a "Flora" of the central arid 
region of Australia was Jessop's, and he most 
certainly was the catalyst that started it off and the 

driving force that ensured its completion. Since 
Black's first edition of the "Flora of South 
Australia" was written his book had served as a 
necessary tool for naming plants from arid regions 
not only of South Australia but also from arid 
regions of all States with contiguous boundaries. 
Nevertheless many species from Australia's 
extensive arid lands did not occur within the range 
of Black's "Flora". "Flora of Central Australia", with 
Jessop as editor-in-chief, was published by Reed 
for the Australian Systematic Botany Society in 
1981 and covers the major geographical arid 
region, nearly a third of the Continent, including 
part of each mainland State except Victoria. 
Almost 2000 species were described with more 
than 650 illustrations. This fine co-operative effort 
involved over 50 contributors from the staff of 
virtually all Australian herbaria, and every member 
of the staff of AD. 

 
A Twentieth Century "Flora of Australia" 

The "Flora of Australia" project has also 
received full support from the Adelaide 
taxonomists. BentH'am's "Flora Australiensis" 
(1863-1878), like all floras written over an 
extended period was out· of-date almost as soon 
as the last volume appeared. A new Australia-
wide flora was suggested many times over the 
years from Maiden (1908, p. 160) onwards but it 
was Eichler, soon after his arrival in Adelaide in 
1955, who provided the impetus that finally got 
the project moving. The 33rd ANZAAS Congress 
in Adelaide in August 1958 set up a Flora of 
Australia committee "to prepare detailed plans for 
the preparation of a new "Flora Australiensis"". 
South Australian taxonomists Eichler and Symon, 
were two of the seven-man committee appointed 
by ANZAAS, which brought forward a report for 
the following ANZAAS meeting in 1959 With many 
issues to be debated and policies to be developed 
it was two decades before the Flora seemed 
much closer. The story of the slow evolutionary 
development of the national flora idea is told by 
George (1981). Probably the most contentious 
issue to be resolved was: Should it be a 
monographic work? or should it be based only on 
existing knowledge? Finally the realization of the 
huge time-scale involved for a monographic flora 
tipped the scales and the decision for a concise 
flora based on already published treatments was 
accepted. 

The XIII International Botanic Congress held in 
Sydney in August 1981 provided the necessary 
goal, and "Flora of Australia Volume I 
Introduction" was available for sale at the 
Congress. At least 50 volumes are planned and 
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it is hoped they will be published over a 20 year 
period. Arthur Cronquist's (1981) phylogenetic 
syslem of classification has been adopted for the 
long-term project involving taxonomists from all 
over Australia and beyond. The Chairman of the 
firsl Editorial Committee was Sir Rutherford 
Robertson (who had been Professor of Botany in 
Adelaide 1962-69) whose enthusiasm and drive 
greatly assisted in ensuring the 1981 goal was 
achieved. The taxonomic volumes are being 
issued out of numerical sequence,· the order of 
appearance being determined by availability of 
specialist contributors. The second volume 
published was "Volume 29 Solanaceae" (1982) 
for which all the basic taxonomic studies were by 
Symon and his co-workers, Laurie Haegi and 
Philippa Horton, both trained at the University of 
Adelaide. 

Volumes of "Flora of Australia" (with publication 
dates) already issued at time of writing are: 
Vol. 1 Introduction 1981 

4 Phytolaccaceae to Chenopodiaceae 1984 
8 Lecythidales to Batales 1982 
22 Rhizophorales to Celastrales 1984 
25 Melianthaceae to Simaroubaceae 1985 
29 Solanaceae 1982 
46 Iridaceae to Dioscoreaceae 1986 

 
Handbooks of the Flora and Fauna of South 
Australia 

This series of Handbooks, first proposed in 
1921, has provided South Australians with a 
resource which is the envy of natural history 
students Ihroughout the Commonwealth and 
beyond. 

In February 1921 a small deputation (Professor 
Wood Jones, Professor T. G. B. Osborn and 
Professor J. B. Cleland) approached the Premier 
of the day, Mr (later Sir) Henry Barwell, on behalf 
of the South Australian Branch of the British 
Science Guild. Their proposal was that a series of 
Handbooks would be issued under the auspices 
of the Guild which would arrange a subcommittee 
of experienced workers as editors. The individual 
books would be prepared by specialists, in an 
honorary capacity, provided the Government 
could arrange for their publication by the 
Government Printer. The Premier was impressed 
with the generosity of the proposal and on 10 
March 1921 Cabinet's approval was received. It 
stated "in consideration of the contributors in the 
compilation of the Handbooks undertaking the 
work in an honorary capacity the Government is 
prepared to undertake the printing of the 
publication at the Government Printing Office at 
the expense of the State". 

Black, who was then, as Cleland said, "a 

vigorous youngish man of 66" (Cleland 1948), 
was well-advanced in his work on the vascular 
flora, and this was chosen to be the first of the 
Handbooks series. "Flora of South Australia Part 
1. Cyathaceae-Orchidaceae" by J. M. Black 
(Orchidaceae by R. S. Rogers) was published in 
August 1922. The cost was 3 shillings which it 
was hoped would be within the means of all 
students "for the use of which they are being 
primarily written" (Editorial Preface of the first 
Handbook). 

Within a few years the South Australian Branch 
of the British Science Guild ceased its activities in 
Adelaide and later the main body itself in Britain 
became incorporated with the British Association 
for the Advancement of Science. However, a 
Handbooks Committee has continued throughout 
the years to issue the series and the Government 
Printer now publishes the Handbooks on a 
commercial basis with a resultant large increase 
in price. 

 
SOCIETIES: LEARNED AND AMATEUR AND 

THEIR PUBLICATIONS 
The Royal Society of South Australia 

The Adelaide Philosophical Society, formed in 
1853 "for the diffusion and advancement of the 
Arts and the Sciences", was South Australia's 
earliest learned society to survive beyond infancy. 
When Professor Ralph Tate came to Adelaide in 
1875 he injected new life into the then somewhat 
apathetic Philosophical Society and helped 
transform it into the active Royal Society of South 
Australia (Alderman 1976). In his presidential 
address to the Royal Society in 1922 Dr R. S. 
Rogers traced the history of the Society 
"particularly in its relation to other Institutions in 
the State" through its first "three score years and 
ten". During those years many botanical papers 
had been presented at meetings by such men as 
Tate, Black, Osborn, Cleland and Rogers himself. 
Since then botanical papers have continued to 
form an important segment of the Royal Society's 
programme. 

For more than 100 years the Transactions of the 
Royal Society of South Australia have provided a 
medium for the publication of a wide range of 
scientific papers, including many on botanical 
topics. A number of these have been referred to 
earlier in this chapter. 

 
The Field Naturalists' Society 

The Field Naturalists' Society, affectionately 
known as the "Field Nats", was founded as the 
Field Naturalists' Section of the Royal Society of 
South Australia in November 1883. "It was 
intended for studiously disposed persons, who 
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1. 
Fig. 27. Prof. J. B. Cleland setting off on a 

camping trip, 1934. (Photo: The News, 
collection of Mrs Joan Paton.) 

 
wished to undertake the study of natural history 
from an elementary standpoint" (Rogers 1922). 
Tate was the prime mover for the section for "the 
out-door study of Natural History" and was elected 
the first chairman. Until his death in 1901 he 
consistently encouraged amateurs in their 
endeavours in botany, and indeed in all branches 
of natural science, to observe, collect, study and 
record their findings. During the Field Naturalists' 
Society century of activity many hundreds of 
South Australians have found an outlet for their 
interests in the Natural Sciences. 

The Herbarium Committee was formed in 1923 
under the enthusiastic leadership of Professor J. 
B. Cleland (Fig. 27) and appealed particularly to 
those with botanical leanings. Its aim was to 
collect specimens and obtain records of the 
geological distribution of native plants from all 
parts of the State (Selway 1934). For many years 
Cleland, later ably assisted by Joe Wood, then a 
young lecturer in the University Botany 
Department, led the group both in collecting 
specimens and also in the mundane chores of 
mounting, poisoning and incorporating the 

material into the Field Nats own herbarium. 
In 1940 the Field Nats gave their very 

substantial herbarium, which included hundreds of 
specimens collected by Cleland, Ising and Tepper 
to the South Australian Museum, In the absence 
of a State Herbarium this appeared to be the best 
repository at that time and provided the impetus 
for the Museum to start a new section-the 
Botanical Section (Hale 1956). The Botany Club 
was the successor to the Herbarium Committee. 
Members continued to collect botanical 
specimens on field trips and the Club has been 
responsible for many valuable planl records. 

One of the earliest activities of the Field Nats 
was the formation of the Fauna arid Flora 
Protection Committee. This committee 01 dedicated 
energetic members played a vital role in securing, 
firstly, the National Park Belair (now Belair 
Recreation Park) as a public park, and secondly, 
Flinders Chase (now Flinders Chase National 
Park) as a fauna and flora reserve. In their vision 
they perceived the importance 01 preserving tracts 
of native vegetation long before it was popular to 
do so. They have continued to play an active role 
in conservation issues for more than a century. 
Probably one of their mas valuable recent 
activities has been their encouragement of youth 
through the Junior Naturalists' Clubs for school 
age children. 

The official journal of the Society, The South 
Australian Naturalist, was founded in November 
1919 and has been issued quarterly, providing an 
outlet for articles not sufficiently scholarly to be 
accepted for publication in the Transactions, Back 
numbers of The South Australian Naturalist 
contain a wealth of valuable records and 
observations. 

 
Amateur Societies in the Twentieth Century The 

Field Naturalists' Society is the State's oldest 
amateur group concerned with Botany (as well as 
with other branches of the Natural Sciences), 
Although amateur, its membership has always 
included a happy mix of professionals both from 
the botanical sphere and other disciplines. All 
have enjoyed the natural sciences as hobbies, 
The Society has now been joined by an 
increasing number of other organizations, both 
narrowly and broadly based, that have arisen as 
the community awareness of the importance 01 the 
native flora has grown. Important amongst these 
are the Nature Conservation Society 01 South 
Australia, the Society for Growing Australian 
Plants and the Native Orchid Society of South 
Australia each with its own publication, 
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Australian Systematic Botany Society 
The South Australian Chapter of the Australian 

Systematic Botany Society was formed in 
November 1973 a few months after the inaugural 
meeting of the Society. The local chapter has met 
lairly regularly, usually monthly, since that time. 
Discussions, and papers read, have covered a 
wide spectrum within the field of plant 
systematics. 

Other professional botanical societies such as 
the Australian Society of Plant Physiologists and 
the Australasian Society for Phycology and 
Aquatic Botany occasionally have meetings in 
South Australia, e.g. in conjunction with ANZAAS, 
but the Australian Systematic Botany Society is 
the only one with an active South Australian 
chapter. 

 
THE SOUTH AUSTRALIAN MUSEUM'S 

BOTANICAL INVOLVEMENT 
The Botanical Section 

The South Australian Museum started a 
Botanical Section in 1940, quite by chance, when 
the Field Naturalists' Society made an 
unconditional gift of its very substantial herbarium. 
However, records show that these were not the 
first botanical specimens to be received by the 
Museum. Frederick Schultze, naturalist and 
botanist with George Goyder's Survey Party to the 
Northern Territory in 1868-69 included marine 
algae, dried plants and seeds amongst his natural 
history specimens shipped from Darwin back to 
the Museum. When Dr Wilhelm Haacke became 
Director in February 1883 he stated (inter alia) to 
the Board " ... I think it would be wise to exclude 
any ... botanical collections from the present 
Museum" (Hale 1956, p. 38). Nevertheless, 
Tepper, who joined the staff as official collector 
during the same year, was an avid collector of all 
natural history objects including both vascular and 
cryptogamic plants. After Tepper's death his 
extensive private herbarium was given to the Field 
Naturalists' and consequently was part of the 
herbarium handed over to the Museum. 

 
Honorary Botanist and Associates in Botany 

 Immediately after the establishment of the 
Botanical Section members of the Botany Club of 
the Field Nats offered their services to poison, 
mount and label herbarium specimens. The 
motivating force behind this was Cleland. Cleland 
Nas appointed the Museum's Honorary Botanist 
Juring 1946, a position he held until his death in 
1971. Another title, that of Honorary Associate in 
30tany, was given to Alison Marjorie Ashby at the 
same time. The herbarium grew rapidly by the 

addition of donations of many private collections, 
the largest of which was undoubtedly that of 
Ernest Horace Ising (1894-1973) in 1945. His 
collection had been amassed over many years 
and contained much valuable material. In 1949 
Ashby donated her own herbarium, mainly of 
Australian plants grown under cultivation at her 
home "Wittunga" (later "Wittunga" Botanic 
Garden) at Blackwood. Cleland donated a wide 
range of his collections inclUding a large number 
of his own fungal specimens. These were later 
transferred to the Waite Institute when mycologist, 
Dr C. G. Hansford was Head of the Plant 
Pathology Department. Following the 
establishment of the State Herbarium, and arrival 
of Eichler as Curator in 1955 the Museum Board 
transferred most of the Museum's herbarium of 
vascular plants to the State Herbarium, the logical 
repository. 
 
Fresh cut-flower display 

However, the Botanical Section continued at the 
Museum for another 20 years. An unusual but 
extremely popular feature for a Museum was a 
weekly display of freshly cut wildflowers begun in 
1940 when the Botanical Section was formed. 
From the outset Alison Ashby was the main 
supplier, sending cut-flowers from the family 
garden "Wittunga", from friends' gardens or 
collected from the wild. Another regular 
contributor for many years was May Burdett of 
Basket Range. May and Alison were 
contemporaries and old friends, whose fathers 
had vied with each other in friendly rivalry, in 
building up extensive collections of Australian 
plants under cultivation, long before the practice 
became popular in South Australia. Between 70 
and 200 species of named Australian flowers 
were on display each week at the Museum for 
many years. A second display, "Weeds of the 
month", was instigated at Cleland's suggestion 
and this too proved immensely popular with 
visitors. The botanical assistants, most important 
of whom was Margaret Kenny nee Lillywhite 
(1909-1976), inevitably received numerous 
enquiries and for many years (up till 1966), a free 
advisory and plant identification service was 
supplied by the Museum. After her retirement 
from the Museum, Margaret Kenny was appointed 
an Honorary Associate in Botany. 

 
Botanical art collections 

The Museum was also the recipient of botanical 
works of art. In 1940 a collection of 101 framed 
watercolours of Australian wildflowers by Marion 
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Ellis Rowan (1847-1922), a Victorian artist, was 
transferred to the Museum, by their custodian, the 
South Australian Education Department (Mincham 
1967). These delightful paintings were hung, in 
rotation, in the entrance hall to the Museum's 
Australia Court. In 1957, the Art Gallery 
transferred to the Museum some 200 
watercolours of Rosa Fiveash, considered by 
many the foremost botanical artist of her day. Her 
paintings too were exhibited on a rotational basis 
near the fresh wildflower display. Ashby had for 
some time, made available a limited number of 
her own watercolours for exhibition and in 1957 
she donated 470 flower paintings to the Board 
and undertook to add to the collection from time to 
time. She also financed the reproduction of nine 
of these as postcards. So commenced the South 
Australian Museum Series of Australian 
Wildflowers, postcards depicting 3/5 natural size 
reproductions of her watercolour paintings. Almost 
200 different postcards had been published by 
1979 when the Ashby and Fiveash paintings were 
transferred to the Adelaide Botanic Garden (to be 
housed in the State Herbarium) as part of the 
rationalization of collections between Government 
departments. The withdrawal of the Museum from 
botanical collections will soon be completed when 
all of the Ellis Rowan paintings are transferred to 
the Botanic Garden, thus ending more than a 
century of botanical endeavours by this institution. 
 
Ecological surveys 

The Museum also became active in botanical 
work in 1974 with the establishment of an 
Ecological Survey Section headed by John Stuart 
Douglas with Lindley Dyas Williams as botanist. 
The surveys involved collection and identification 
of plant voucher specimens, many of which were 
later deposited in the State Herbarium. In 1972 
the Museum had become a Division of the 
Department of Environment and Conservation, 
but when it was transferred from that Department 
in 1977 the Ecological Survey Section did not 
transfer. It remained to become the Remote 
Sensing Application Branch of the Department for 
Environment and Planning (see later). 

 
CRYPTOGAMS, THE NON-FLOWERING 

PLANTS
3
 

The earliest collections 
The spectacular forms and the rich diversity of 

the flowering plants brought back to Europe by 
Banks and Solander, fired the enthusiasm of the 
scientific world. Subsequent visiting naturalists 
avidly collected seeds, roots and other propagules 

to take back to their respective botanic gardens in 
Europe. The early collectors' interests were 
twofold: they looked for plants which were either 
spectacular for garden use or of some economic 
use for food or in commerce. 

The cryptogamic plants generally allracted scant 
attention. The main exceptions were the ferns 
which in the higher rainfall regions had some 
spectacular members of interest as garden 
subjects. However, the early history of the non· 
flowering plants in South Australia, as in Australia 
as a whole, follows a somewhat parallel course to 
that of the flowering plants. Brown (1814), in his 
important botanical "Appendix" to Matthew 
Flinders "A voyage to Terra Australis", Vol. 2, 
discusses the apparent paucity of cryptogams in 
New Holland compared to the numbers occurring 
in the corresponding latitudes in the Northern 
Hemisphere. He allributes the low numbers to the 
comparative want of shade and moisture in a 
large part of the continent. However, he says, "I 
consider my collections of some of the 
cryptogamous orders, especially of Fungi, as very 
imperfect" (Brown 1814, p. 538). 

 
Ferns and their allies 

In his "Specimen" Labillardiere (1806-1807), 
includes amongst his Cryptogamia, some 22 
Pteridophytes, all of which are clearly delineated 
in plates 239-252. None of the types is from South 
Australia but some species such as Onoclea nuda 
(now Blechnum nudum) Plate 246, are indigenous 
to this State. In his "Prodromus" Robert Brown 
(1810) describes no less than 120 species of 
ferns and their allies from Australia. He included 
these in his Monocotyledones section, as he 
stated in the preface "more because of somewhat 
similar growth than on account of any agreement 
in structure of the seed or manner of germination". 
Some species collected and described by Brown 
from either the Port Jackson area or Van 
Diemen's Land are also South Australian 
indigenes, e.g. Gleichenia microphylla and 
Marsilea hirsuta. 

South Australia is not rich in Pteridophytes and 
collections were sporadic during the nineteenth 
and early twentieth centuries. Many of the species 
occur only in the wetter regions of the State, and 
with the heavy vegetation clearance for housing 
and agriculture in these parts some species are 

       
3
 In this chapter "Botany" is used as it was 

understood during most of the period discussed, i.e. it 
covers the study of all plant life including algae, fungi 
and lichens. 
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now extinct or very restricted in distribution. The 
full extent of their earlier distribution can now 
never be determined. The small Moonwort, 
Botrychium australe, which is known only from 
collections by Tepper in the 1880s is now 
considered extinct in South Australia (Chinnock 
1978). From the earliest days of colonisation the 
large soft tree-fern Dicksonia antarctica was 
much-prized as a garden subject and it is doubtful 
iflhis species now occurs naturally in any locality 
(Chinnock 1978). 

Ferns have been included with the flowering 
plants in most flora treatments and Bentham's 
"Flora Australiensis" (1863-1878) was no 
exception. Tate (1890a) included ferns in his 
'Flora of extra-tropical South Australia' as also did 
Black (1922, 1943) in his first and second editions 
of "Flora of· South Australia". The most recent 
treatments of ferns are by Robert James 
Chinnock in part 1, third edition of Black's "Flora 
of South Australia", revised.and edited by Jessop 
(1978) and, also by Chinnock, in the "Flora of South 
Australia", ed. 4 edited by J. P Jessop and H R. 
Toelken (1986). 

 
Mosses and liverworts 

The mosses and liverworts were poorly 
collected by the naturalists during the early 
coastal surveys. The early land explorers during 
the nineteenth century concentrated on the 
flowering plants with only a few exceptions. 
Mueller was the most important of these, not only 
for the collections he made himself during his few 
years in South Australia, but also for his 
encouragement of others, who in later years, sent 
their collections to him in Victoria. Mueller 
corresponded widely with colleagues throughout 
the scientific world. Particularly interesting 
specimens or those he could not determine were 
always sent to the relevant specialists elsewhere, 
e.g. mosses to Carl Muller and later to E. Hampe 
and liverworts to C. M. Gottsche. These are 
enumerated in Mueller's supplement to his 11th 
volume of the "Fragmenta" (Mueller 1881). Tate 
(1882c) extracted the names of the South 
Australian species from Mueller's list and 
presented these in a paper to the Royal Society of 
South Australia. 

Many of the early workers assumed that almost 
each new collection would represent a new 
species and treated very many in this way on very 
slender evidence. In consequence there are 
instances where several new names were applied 
to the same species (Catcheside 1980). Late last 
century Tate and Tepper were both good general 
collectors of cryptogams. Tepper's era extended 
well into the beginning of this century, coinciding 

with the period when J. B. Cleland, another 
energetic collector, was beginning his prolific 
botanical collections. 

The most important worker on South Australian 
mosses has been the geneticist David G. 
Catcheside (see later) for whom bryology was at 
first a hobby and now, in retirement, practically a 
full-time job. His definitive "Mosses of South 
Australia", with his own numerous detailed line 
drawings, was published in 1980. It contains not 
only a detailed systematic treatment of the 179 
mosses which he recognises from South Australia 
but also has sections dealing with their life history, 
vegetative reproduction, general ecology, 
cultivation and cytology. 

 
The lichens 

Very few studies have been made on this 
interesting group of organisms. Mueller's lichen 
collections, made in the nineteenth century, were 
sent to Europe to G. E. Hampe, Jean Muller or A. 
von Krempelhuber for identifications. 

The lichen handbook, "Lichens of South 
Australia" by Rex B. Filson and Roderick W. 
Rogers (1979) is a pioneering work in its field and 
as such is a very well presented and useful book. 
As the authors point out in the introduction "the 
flora is synoptic: it summarises our present 
knowledge ... it is not the result of critical 
revisions, but rather points to groups in which 
such studies are needed". The treatment includes 
all species so far recorded from South Australia 
and other species that the authors consider are 
likely to occur. Filson is on the staff of the National 
Herbarium in Melbourne and Rogers, a former 
South Australian, is now with the Botany 
Department, University of Queensland. 

 
Fungi 

Numerically the fungi form a very large group. 
Some of these are dealt with in Chapter 6. Only 
the larger fungi are considered here. Their 
collection and identification, or lack of it, follow a 
similar pattern to that of the non-flowering plants. 

Mueller during his time as Government Botanist 
in Victoria sent his fungal collections from all 
around Australia to Dr M. C. Cooke in London 
(Mueller 1881). Tate (1882c) enumerates 86 
species of fungi identified by Cooke from South 
Australian collections. These are almost 
exclusively larger fungi but the list does include 
some species parasitic on native plants or 
commercial crops. 

Cleland (Fig. 27), born and brought up in South 
Australia, had begun his interest in fungi as a 
small boy. His early working life took him to 
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hospital posts as a medical pathologist in Sydney, 
London and Glasgow and later to Western 
Australia. He returned to Adelaidp in 1920 as the 
first Marks Professor of Pathology and it was at 
this stage that his interest in fungi expanded. He 
accumulated a considerable collection of larger 
fungi and in 1934-35 wrote two volumes entitled 
"Toadstools and Mushrooms and other larger 
fungi of South Australia" for the Handbook series. 
For this work, which is largely taxonomic, Cleland 
acknowledges that he drew freely from earlier 
writings, e.g. Rea's 'British Basidiomycetes' and 
papers by G. H. Cunningham. Cleland's first 
volume contains some interesting general 
sections on such topics as the uses of the higher 
fungi, poisoning by toadstools, higher fungi as 
injurious agents, fungi and bushfires and the 
collection and preservation of fungi for botanical 
purposes. "Toadstools and mushrooms" was 
reprinted in 1976, and is now being revised. 
 

The algae 
Our South Australian waters have a very rich 

and diverse algal flora. The history of marine 
phycology in Australia has been described by 
Ducker (1981) and more recently by Womersley 
(1984) who considered the southern Australian 
biogeographic region extending from Cape 
Naturaliste in Western Australia to its eastern limit 
at the Victoria-New South Wales border. 

Most of the algal collecting by naturalists on the 
French and English expeditions at the end of the 
eighteenth and beginning of the nineteenth 
centuries, was done not in South Australia but 
either in Western Australia, e.g. in the vicinity of 
King George the Third's Sound, or in the waters of 
Van Diemen's Land. Of the algae collected by 
Brown in the Investigator only two freshwater 
Chara species were described in his "Prodromus" 
and these were included under the "genera with 
affinities to Hydrocharideae". His marine species 
(almost 50) were given to English banker-
phycologist Dawson Turner, father-in-law of W. J. 
Hooker and an acknowledged authority on marine 
algae. Turner (1808-1819), in his classic "Fuci" 
described and illustrated in colour, algae collected 
from all parts of the world sent him by many 
different collectors. Brown's Australian collections 
were included and also three specimens collected 
by Peron on Baudin's expedition. Turner referred 
them all to the Linnean genus Fucus. None are 
listed as having been collected specifically in 
South Australia although some such as Brown's 
Fucus scalpelliformis (now Caulerpa 
scalpelliformis) Plate 174, from "the southern 
coast of New Holland" and Peron's collection, 
Fucus tridens (now Dictymenia tridens) Plate 255 
(Fig. 28) from "the coast of New Holland" do 

Fig. 28. Fucus tridens [= Dictymenia 
tridens] from Dawson Turner (1819). 'Fuci' 
vol. 4. 

 
occur in our waters. Descriptions 01 other algae 

from Baudin's voyage appeared in works by 
various European phycologists over a period of 
some years. 

Mueller was primarily interested in the vascular 
flora but he also collected algae from beaches 
within easy reach of Adelaide, particularly 
Holdfast Bay and Lefevre Peninsula. He began 
his "Algae Muellerianae" (sets of dried algae) 
which he was to continue in Victoria. His 
collections were described chiefly by 0 W. Sonder 
in Germany and later, after Sonder's death, by 
other European phycologists such as J. G. 
Agardh (Sweden) and F. T. Kuetzing (Norway). 
Following Mueller's appointment as Government 
Botanist for Victoria he continued to urge others to 
collect for him in South Australia. Of those who 
collected algae two who stand out are Tepper, 
collecting principally from Encounter Bay and 
Hallett Cove, and Jessie Louisa Hussey (1862-
1899) from Port Elliot. 

In 1893 Hussey began sending Mueller algae 
from the beaches near her home and during the 
next three years she despatched hundreds of 
carefully mounted specimens. After his death 
(1896) she continued her collections, and, 
encouraged by a letter from Agardh, forwarded 
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them directly to him in Sweden. She was very 
observant and her excellent specimens included 
many new species. J. G. Agardh's important 
publications "Analecta Algologica" (1892-1899) 
describe many Australian algae and contain more 
than 20 species for which the type was collected 
by Hussey. 

Other collectors in the 1890's were A. Engelhart 
from Lacepede and Guichen bays in the 
southeast of the State and Eleanor Alice (Nellie) 
Davey from lower Yorke Peninsula (Investigator 
Strait). Descriptions of these significant collections 
were made by Th. Reinbold of Itzehoe, Germany 
in 1897, 1898 and 1899. 

The Irish botanist William Henry Harvey (1811-
1866) who was already well-known for his 
publications on both the land flora (e.g. "The 
genera of South African Plants", 1838, Robertson: 

Capetown) and marine algae (e.g. "Nereis 
Australis or Algae of the Southern Ocean" 1847, 
Reeve, London) visited Australia in 1854-55 
especially to study the rich algal flora of the 
Australian continent. Harvey stayed in Perth and 
Melbourne and collected extensively from both 
these centres before going to Tasmania and later 
New South Wales. He amassed large quantities 
of algae, about 600 species and over 20000 
specimens, including many duplicates arranged in 
sets which he later distributed as "Algae 
Australicae Exsiccatae". While collecting in the 
Melbourne area Harvey stayed for a time with 
Mueller. This proved a mutually pleasurable 
experience and Harvey presented Mueller with a 
duplicate "Travelling Set" of his Australian algal 
collections. In return Mueller gave Harvey 
collections made by himself and others which 
included numerous South Australian specimens. 
A considerable number of Harvey's Australian 
algae were described and beautifully illustrated in 
colour in his magnificent five volume "Phycologia 
Australica" (1858-63). This work with its detailed 
illustrations and clear descriptions remains a 
valuable reference book for students of South 
Australian algae. Harvey's generic and species 
concepts were sound and his work stands out as 
a huge step forward in Australian phycology. 

Dr Daniel Curdie of Tandarook, Geelong 
collected many specimens mainly from near the 
mouth of the Glenelg River close to the South 
Australian-Victorian border. These he sent to 
Harvey and they are recorded in 'Phycologia 
Australica', e.g. Lenormandia muelleri Sonder, 
Plate 45 and Polyzonia incisa J. Agardh (now 
Dasyclonium incisum), Curdiea laciniata Harvey 

 

 
 

 
Fig. 29. Polyzonia incisa [= Dasyclonium 

incisum] from William Harvey (1858). "Phycologia 
Australica", vol. 1. 

 
(Plate 39) was named in his honour.. 
Most algal specimens sent to Europe for 

identification remained in Europe and as a 
consequence many types are now in herbaria 
such as Lund (J. G. Agardh types) and Trinity 
College Dublin (Harvey types). However much of 
Sonder's herbarium was eventually returned to 
Melbourne and his types are hence more easily 
accessible to Australian phycologists. 

During the first four decades of this century 
there was little activity in the phycological field 
other than some sporadic collections by 
naturalists such as Tepper and J. B. Cleland. The 
most important worker during this period was 
Arthur Henry Shakespeare Lucas (1853-1936), a 
schoolteacher in Victoria and the acknowledged 
Australian authority on marine algae. In his 
retirement he took on the task of writing "The 
Seaweeds of South Australia" for the Flora and 
Fauna Handbook series. Part 1 was published in 
June 1936 a few weeks after his death. He 
described all the green and brown marine algae 
known from South Australian waters at that time, 
and many are illustrated by either the author's 
photographs or his drawings. The book was 
welcomed as the first major descriptive work in 
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Fig. 30. Professor Bryan Womersley with students 

on a field excursion at Coffin Bay, Eyre 
Peninsula, 1968. (Photo: Elizabeth M. 
Gordon-Mills). 

 
this field for more than half a century. At the time 
of his death Part 2, covering the red algae existed 
only in note form. Florence Perrin of Launceston, 
Tasmania, who had for many years collaborated 
with Lucas on his collecting trips, used his notes 
to complete the manuscript. Two of Wood's 
postgraduate students in the University of 
Adelaide, Botany Department at that time, Hugh 
Bryan Spencer Womersley and J. R. Harris 
supplied additional descriptions and keys in. an 
attempt to bring the text more in line with modern 
taxonomic schemes. The resultant collaborative 
effort 'The Seaweeds of South Australia' Part 2 
was published in 1947. 

 
ADU Phycologists 

From that time on, the phycological scene has 
been dominated by Bryan Womersley (Fig. 30), 
and, with his students and co-workers, he has 
built up an important centre of marine botany in 
the ecological and more particularly the 
morphological and taxonomic field. A world-class 
herbarium (ADU) is maintained and now houses 
about 58000 sheets. 

Colleagues Elise Margretta Wollaston and 
Elizabeth Gordon-Mills have both independently 
established themselves as authorities on groups 
of taxa within the red algal family Ceramiaceae, 
having a wide distribution in both the Northern 
and Southern Hemispheres (Wollaston 1968, 
1971; Gordon 1972). Womersley's early intertidal 
ecological studies on Kangaroo Island 
(Womersley 1947) and around the South 
Australian coast in conjunction with Stan 

Edmonds (Womersley & Edmonds 1958) 
convinced him of the importance of sound 
taxonomic research as a basis for good ecological 
work. Accordingly, his emphasis has increasingly 
changed to morphological and taxonomic studies. 
Critical surveys of the green algae (Womersley 
1956) and brown algae (Womersley 1967) have 
been followed by taxonomic revisions of a number 
of large genera of red algae, e.g. Ceramium, 
Polysiphonia and Laurencia. In addition, the 
phycology group has collaborated with SCUBA 
divers, particularly Scoresby Shepherd of the 
Department of Fisheries in subtidal ecology. 

Womersley's book on the green algae, "The 
Marine Benthic Flora of Southern Australia" Part 1 
(1984), copiously illustrated with photographs and 
excellent line drawings is the first stage in the 
culmination of many years' work by him and his 
team on the rich algal flora of southern Australia. 
The volumes on the brown and red algae are in 
preparation. 

 
VEGETATION AND ECOLOGICAL STUDIES 

The Nineteenth Century 
J. D. Hooker (1860) in his Introductory Essay to 

the "Flora of Tasmania" stated that the flora of 
South Australia (which he referred to as the 
"countries around Spencer's Gulf") was neither 
plentiful, varied or distinctive. Rather "the 
character of the Flora is intermediate between the 
south-eastern, south-western, and tropical floras, 
the eastern being perhaps the dominant, and the 
tropical due to the proximity of the central desert". 
He concluded that the flora was to "a very great 
extent derivative". 

During the nineteenth century the emphasis was 
on the compilation of floristic lists rather than an 
analysis of the vegetation. Schomburgk (1875), 
while presenting a general description of the 
vegetation of the colony and a list of species 
extracted from Bentham's "Flora Australiensis"; 
was primarily concerned with the economic use of 
the local vegetation. The colony's timber 
resources were poor compared to those of the 
neighbouring colonies, Victoria and Western 
Australia, and there was a paucity, or worse a 
total lack, of native fruits of any commercial value. 
However, the soil and climate were suitable for 
the cultivation of a wide variety of introduced 
grasses, crops, vegetables and fruits. In 1876 
Schomburgk's essay was republished as a 
chapter in W. Harcus' book "South Australia: its 
history, resources and productions" (Schomburgk 
1876). 

Schomburgk's contemporary, Tate ranks as first 
amongst the vegetation scientists of South 
Australia's colonial days. His concepts are 
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Fig. 31 J G. Wood, Professor Osborn and T. B. 

Paltridge at Koonamore Vegetation 
Reserve, August 1930. (Photo: 
Collection of Mrs Joan Wood.) 

 
illustrated in his descriptions of the botany of the 
country around the head of the Great Australian 
Bight (1879c) and that of Kangaroo Island (1883). 
Later Tate (1887) described three different 
elements in the flora of Australia as a whole viz. 
Euronotian, dominant in the south and east parts 
of the continent, Autochthonian restricted to the 
south-west corner of Western Australia and the 
Eremian, dominant in the dry region. Under his 
definition the South Australian flora (Tate 1890a) 
has only two regions the Eremian or desert flora, 
corresponding to the arid salt-bush country of less 
than 10 inch (250 mm) rainfall and the Euronotian 
flora of the more humid temperate region. 

 
Ecological studies begin: T. G. B. Osborn 

A year after arriving in South Australia Bentley 
Osborn wrote a preliminary sketch of the 
vegetation around Adelaide (Osborn 1914) 
prompted by the imminent visit of the British 
Association for the Advancement of Science. 
Other ecological papers followed later, e.g. on 
Franklin Is. Nuyts Archipelago (1922) and on 
Pearson Is. (1923). By the early 1920s his work 
had developed an ecological emphasis which 
attracted overseas visitors. R. S. Adamson, 
Professor of Botany at Capetown University 
collaborated with Osborn in a paper on the 
Ooldea district (Adamson & Osborn 1922) and in 
a major study "The ecology of the Eucalyptus 
forests of the Mt Lofty Ranges (Adelaide District)" 
(Adamson & Osborn 1924), which remains an 
important reference today. The establishment, in 
1926, of the Koonamore Vegetation Reserve 60 
km north of Yunta in the arid zone provided a 
great impetus to ecological research. Koonamore 

Fig. 32. Miss C. M. Eardley setting up her 
camera at a photo point at Koonamore Vegetation 
Reserve, 1941. (Photo: Jack Merten.) 

 
is now the oldest biological station in Australia 
with continuous records. Osborn wrote an 
introductory paper on the vegetation of the 
Reserve in 1925 (Osborn 1925) and ten years 
later co-authored with two of his former students 
the first major paper on Koonamore describing the 
climate and vegetation up to 1931 (Osborn, Wood 
and Paltridge 1935) (Fig. 31). Quadrats, under 
different regimes, laid out in grossly overgrazed 
and denuded areas of salt-bush plains now, in 
1986, have sixty successive years of records (Fig. 
32). They have yielded, and continue to yield, 
many valuable data which assist in understanding 
the correct management of arid vegetation. 

 
J. G. Woods and Students 

Wood, with his background in chemistry, had 
dual interests – in plant biochemistry (see later) 
and also plant-water relationships as applied to 
ecology and biogeography. His handbook, “The 
Vegetation of South Australia”, published in 1937 
was the culmination of the work of the ecological 
research teams in the Botany Department over 
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a period of almost twenty five years. It gave 
factual descriptions of the plant communities for 
the whole of the State and provided a basis for 
later autecological work. His students, R. L. (Bob) 
Crocker, R. W. (Fred) Jessup, Ray Specht, Ray 
Perry, J. E. (Ted) Coaldrake, Helene Martin, Peter 
Brownell, Pat Rayson and others, extended and 
modified his theories and moved into fresh 
spheres. Jessup, Perry and Specht (Fig. 33) in 
particular (see Jessup 1951 and Specht & Perry 
1948) placed great emphasis on species-soil type 
relationships. 

The second edition of Wood's Handbook "The 
vegetation of South Australia" was written by Ray 
Specht (1972) some years after his appointment 
to the Chair of Botany at Queensland University. 
While based on Wood's earlier volume Specht's 
"Vegetation" was largely re-written to bring it in 
line with the then current ecological thought. He 

saw most of the local vegetation as climax and 
recognised thirteen different structural climax 
formations with only one unstable formationthe 
Coastal Land System. 
 
The experimental approach: R. T Lange 

The strong ecological theme has continued 
under Robert Terence (Bob) Lange who joined 
the Botany Department staff in 1961 and is known 
to many students as a stimulating and energetic 
lecturer. He has developed a form of association 
analysis for looking at patterns in vegetation, 
which he calls "influence analysis" (Lange 1968). 
He developed this strategy while working with 
students at Gosse Hill in the Ninety-Mile Desert in 
an area now known as the Mt Rescue 
Conservation Park. The application of Lange's 
analysis technique is exemplified in his discussion 
of the vegetation of Kangaroo Island 
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(Lange 1979) where he compares earlier 
accounts of the Island's vegetation with the 
results of his analysis studies. 

Bob Lange has had a deep concern for the 
proper management of arid land ecosystems 
used by domestic stock. He described (Lange 
1969) the piosphere concept: that area of a 
stocked paddock near to a water-point which is 
affected by a radially attenuating stock level a.s 
distance from water increases. The nature of this 
effect was explored with research students and is 
now a well-recognized concept. Under Lange's 
influence, arid zone ecology became a popular 
unit in the third year botany course. This 
increasing emphasis on arid land studies 
encouraged the establishment of the Middleback 
Field Centre 20 km north-west of Whyalla in the 
late 1970s. 

 
Use of satellite imagery 

Aerial photography has always been a valuable 
tool for the plant ecologist. Remote sensing 
imagery has allowed vegetation mapping of 
inaccessible terrain to be done more readily. 
Field work is necessary to identify signatures 
made on satellite imagery by different vegetation 
types, but once these have been established, 
use of appropriate computer systems allows 
vegetation mapping on a broad scale to be 
undertaken relatively simply. Currently the 
smallest unit registered on a satellite image is 30 
m

2
, but the level of resolution will undoubtedly 

continue to improve. 
Work initiated in the Department of 

Environment and Conservation in the mid 1970s 
is continuing at the South Australian Centre for 
Remote Sensing at Technology Park, a 
commercial bureau of remote sensing servicing 
both government and private industry in Australia 
and internationally. 

 
EXPERIMENTAL BOTANY AND THE 

CAMBRIDGE INFLUENCE 
Although other influences were to be felt later, 

the Botany School of Cambridge University had a 
strong effect on the development of experimental 
botany in South Australia. This came through 
three men, J. G. Wood, D. G. Catcheside and R. 
N. Robertson. All became professors in the 
University of Adelaide, two holding the chair of 
Botany while Catcheside was the first Professor 
of Genetics. 

 
J. G. Wood 

The ecological research that Osborn had 
initiated was continued by Wood and he, in turn, 
was the pioneer of plant physiology. There appear 

to have been at least two strong influences in his 
student days, influences that sent the young Joe 
Wood along a path not trodden before by his 
contemporary South Australians. The first of these 
was at his secondary school, Unley High, and it 
seems probable that it came through his science 
master Edwin C. Higginbottom. From only two or 
three successive classes of Higginbottom's 
students there emerged four very able scientists, 
all of whom spent their undergraduate days at the 
University of Adelaide. In addition to Wood there 
were M. L. E. (later Professor Sir Mark) Oliphant, 
the physicist and Governor of South Australia 
(1971-1976), Hedley Marston who became Chief 
of the CSIRO Division of Animal Nutrition, and 
Maxwell Ralph Jacobs who became 
Commonwealth Director-General of Forests. 

Wood's science degree was based on 
chemistry, physics and mathematics and in 1922 
he took an Honours degree in Chemistry. 
However, he also did Botany I, the second strong 
influence, which inspired him to take the second 
and third year botany courses. In 1923, he was 
appointed demonstrator in the Department of 
Botany under T. G. B. Osborn, who welcomed 
him as a potential physiologist. Together they 
published three papers in the Transactions 
(Osborn & Wood 1923a,b; Wood in Osborn 
1923a) and, in the same volume Wood published 
his first solo paper (Wood 1923b). This led to two 
more papers and the award of an 1851 Exhibition 
Scholarship to Cambridge. For two years he 
worked with Blackman, Briggs, Hopkins and 
Onslow so that, on his return to Adelaide in 1927 
he was highly trained in plant physiology and 
biochemistry and was appointed Lecturer. The 
following year Osborn resigned to go to Sydney, 
leaving Wood as Lecturer-in-Charge of the 
Botany Department. In 1933 he was awarded his 
D.Sc. and two years later was appointed 
Professor of Botany, the appointment he held until 
his death in 1959. 

In addition to his works on ecology, Wood 
published 39 papers on plant physiology and 
biochemistry and these fall approximately into 
two groups, those on the physiology of 
xerophytes and those on the metabolism of 
nutrients. The three papers he published before 
he left for Cambridge were in the first group, on 
transpiration of plants of the arid areas and the 
selective absorption of chlorine ions by saltbush. 
Both of these topics were taken up again on 
return to Australia and by 1939 eight papers had 
been published. They were complementary to his 
ecological work and led on to the second major 
topic as shown by the title of his first paper in that 
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group, "Nitrogen metabolism of leaves of Atriplex 
nummularia" (Wood 1933). This was followed by 
collaborative work with Arthur Hill Kelvin Petrie, a 
graduate of Sydney and Cambridge Universities, 
who was a plant physiologist at the Waite 
Institute. According to Turner (1977), the series of 
papers which followed laid the foundations of our 
knowledge of protein metabolism in plants. 
Tragically, Petrie died prematurely in 1942 but 
Wood continued studies on metabolism of leaves, 
especially starving leaves, for several more 
years. He wrote a major review of nitrogen 
metabolism which was influential (Wood 1953). 

In order to put this work on protein metabolism 
into perspective, with the benefit of hindsight, it is 
instructive to assess the state of knowledge 
immediately before and after Wood's period of 
activity. Nothing sets the scene of his early years 
more dramatically than his first draft of Wood 
1929 (held by the Adolph Basser Library of the 
Australian Academy of Science in Canberra) 
entitled "The time factor in photosynthesis" which 
commences with the postulate "that a 
protoplasmic factor was operative". This was 
written in 1926, not in the outpost of civilisation 
that was Adelaide, but at the Botany School of 
Cambridge. At the other end of his life, indeed 
only a matter of months after his death in 1959, 
the genetic code was being cracked in the U.S.A. 
leading to the rapid understanding of the 
marvellous intricacies of protein synthesis. The 
contrast between the naivete of 1926 and the 
sophistication of the early 1960s emphasises the 
difficulties of making sense of protein synthesis in 
the 1940s and induces a feeling of great respect 
for those who, like Wood and Petrie, made so 
much progress. 

The work on nitrogen metabolism was 
paralleled by studies of sulphur, five papers being 
published in the period 1939-42. Finally and most 
importantly, six papers were written on the 
micronutrients copper, zinc, molybdenum and 
sodium. This research complemented that of 
other workers dealing with the mineral content of 
pasture plants and undoubtedly had immense 
economic importance. A complete bibliography of 
Wood's writings is given by Eardley (1961) in her 
sensitive tribute to him published in the 
Transactions of the Royal Society. 

 
D. G. Catcheside 

During the post-war reconstruction period, 
CSIR (later CSIRO) became aware that Australia 
was lagging far behind in the field of genetics 
and, in order to rectify this, brought here an 
American geneticist, J. L. Lush, to survey the 
position. He recommended the establishment of 

two units, one to specialise in animal breeding to 
be attached to the University of Sydney, the other 
to be attached to the Waite Institute and to be 
headed by a Professor of Genetics. Without 
being restricted to plant breeding, this was to be 
a major interest of the new department and the 
existing plant breeders, Albert Tonkin Pugsley 
and George Melrose Elton Mayo would become 
members. 

The new professor, David Guthrie Catcheside, 
arrived at the beginning of 1952, with a very high 
reputation already established in the foremost 
research circles of the world. At Cambridge he 
had held a readership in Plant Cytogenetics, had 
been elected Fellow of the Royal Society, and 
had played major parts in the establishment of 
two fields of science. The first of these was 
radiation biology in which Catcheside published 
as early as 1938. During the war years at 
Cambridge he became the main biological 
collaborator of the physicist D. E. Lea and there is 
no doubt that their joint publications established 
most of the principles of radiation biology. The 
second field was that of microbial genetics which 
played a central role in the enormous expansion 
of fundamental biological knowledge that 
occurred in the 1950s and 1960s. In 1942, the 
breakthrough had been made by Beadle and 
Tatum in California using the fungus Neurospora 
crassa, their experiments on which had led to the 
enunciation of the one-gene-one-enzyme 
principle. Catcheside worked in their laboratory 
on several occasions and was at the centre of 
Neurospora research when it became established 
in England. His book, "Genetics of 
microorganisms" (Catcheside 1951), published 
just before he arrived in Adelaide, was the 
foremost text on the subject and, indeed, remains 
a classic today. These interests alone would give 
an unbalanced picture and conceal his enormous 
detailed knowledge of many facets of botany. In a 
very short time after his arrival in Adelaide he 
knew the local flora better than most of his 
nativeborn colleagues and he maintained an 
interest in bryophytes that could not be 
surpassed; many years later he wrote the 
handbook "The mosses of South Australia" 
(Catcheside 1980, see earlier). 

Not surprisingly, the University was unable to 
hold a scientist of this calibre for very long in the 
intense competition for talent of the 1950s. After 
four years he became Professor of Microbiology 
in Birmingham and later the first director of the 
Research School of Biological Sciences at 
Canberra but on retirement he returned to 
Adelaide where both his children had settled. 
However, in those four years he established lines 
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of research that continue to this day. Neurospora 
genetics continued in the hands of Marjorie Jean 
Mayo at the University of Adelaide and under 
David Edward Arnold Catcheside (son of D. G.) 
at Flinders University. The principles of the host 
parasite relationship, which he had elucidated in 
"Genetics of micro-organisms", continue to 
influence the research of George Mayo on flax 
rust. One of his first Ph. D. students in Adelaide, 
David Lindsay Hayman wrote a thesis on 
incompatibility systems in grasses, a topic which 
is still the subject of active research. Moreover, 
with great foresight, Catcheside had his 
department moved from Glen Osmond to the 
Adelaide campus where, as a Department of the 
Faculty of Science, students could eventually 
make the connections with other disciplines, 
especially biochemistry, which are essential for a 
subject at the centre of biological thought. 
 
R. N. Robertson 

Like Catcheside, Rutherford Ness (Bob) 
Robertson (later Professor Sir Rutherford) came 
to Adelaide with a fully-established international 
reputation, stayed only a few years, but 
established lines of research that remain today. 
Like Wood, he gained a 1851 Exhibition 
Scholarship which took him from Sydney to 
Cambridge where he studied for his Ph.D. from 
1936 to 1939. His supervisor had been G. E. 
Briggs (with whom Wood had also worked) and 
his subject, ion uptake, remained a major interest 
for the rest of his working life. On return to 
Australia he had become a lecturer in the 
University of Sydney and subsequently took 
charge of a very successful CSIR unit working on 
the physiology of fruit. In 1958-9 he had had 
American experience as a visiting professor in the 
University of California. Thus, when J. G. Wood 
died in 1959, there was no Australian plant 
physiologist who could more successfully take up 
his chair. 

Bob Robertson was an extremely able and 
popular administrator and his achievements as 
such tended to overshadow his scientific work 
while he was in Adelaide, from 1961 and 1969. 
He was a very active member of the Australian 
Academy of Science and influenced biological 
education profoundly by organising the writing of 
the secondary school textbook, 'The web of life' 
(Aust. Acad. Sci. 1967). In 1965 he was 
president of ANZAAS arid in the same year was 
invited by the Federal Government to be first 
chairman of the Australian Research Grants 
Committee (later Scheme) which he organised 
with distinction. These, and many other 
committee activities, occupied much of his time, 

but he nevertheless established an even more 
effective Department of Botany and found time to 
write "Protons, electrons, phosphorylation and 
active transport", published in 1968. Under these 
circumstances it is not surprising that, at the 
laboratory bench level, Robertson's influence 
was exerted through his staff, two of whom 
worked in the fields of his major interests and in 
which they have subsequently and independently 
established world reputations. Joseph Tony 
Wiskich came with Robertson from Sydney and, 
when he left, continued working on mitochondria 
and chloroplasts and has established an active 
and successful biochemical research group. 
Francis Andrew Smith, also a graduate of the 
Botany School at Cambridge, has established his 
own approach to the physiology of membranes 
and has been particularly successful at 
manipulating the giant cells of algae such as 
Chara and Nitella. Another of Robertson's 
appointees, Russell Sinclair continues the 
traditional interest in ecological physiology, 
especially plant-water relationships. 

 
NEW INFLUENCES 

Flinders University 
The euphoric years of academic expansion in 

the late 1950s and 1960s coincided wit'h a 
tremendous increase in our understanding of 
fundamental principles of biology, in particular at 
the interface of biochemistry and genetics. 
Throughout the English-speaking world there was 
much discussion of the relative merits of two 
different ways of dividing biology for the sake of 
academic administration and teaching. The 
traditional method divided according to the sort of 
organisms studied, that is into departments of 
Botany, Zoology and Microbiology. The other 
method, found in some of the newer universities, 
divided according to the level of study, such as 
the molecular, cellular, organismal and 
population. There were strong advocates of both 
within the University of Adelaide and, soon after 
taking up his chair, Bob Robertson instigated a 
series of discussions on the subject. The 
arguments were fairly evenly balanced and the 
result was typical of Robertson's ability to keep 
everyone happy. It was decided to retain the 
traditional subdivision in Adelaide and to 
recommend that, at the new university to be built 
at Bedford Park, later called Flinders, the 
biological sciences should be organised into a 
school with the opportunity to adopt the newer 
subdivisions. The firm advice of the biologists 
was influential in having the school system 
adopted for the whole university. 
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When the Flinders School of Biological 
Sciences was founded in 1966 there was a strong 
contingent of experimental botanists. The most 
influential of these in this State has been a group 
of three plant physiologists, Alexander Beaumont 
(Alex) Hope and Geoffrey Putnam Findlay whose 
skills were in biophysics, and Nicos George 
Marinos, an electron microscopist. 

 
The Department of Plant Physiology, Waite 
Institute 

The Waite Agricultural Research Institute 
appointed its first Plant Physiologist, Arthur Petrie, 
in 1932. Turner (1977) regarded Petrie as an 
outstanding physiologist and, as the first of many 
Australians to work with Briggs at Cambridge, he 
undoubtedly influenced many others including 
Wood and Robertson. Until his premature death 
in 1942, his research at the Waite was conducted 
with Leslie Alfred Tucker Ballard, Robert Francis 
Williams and, as already mentioned, Joe Wood, 
the subjects including mineral nutrition, 
transpiration, ontogeny and protein metabolism. 
In 1946 he was followed as senior plant 
physiologist, first by Les Ballard, then by 
Frederick Leon Milthorpe and then by Lancelot 
Harris May. In 1964, Lance May became the first 
Professor of Plant Physiology but he died as a 
young man in the next year. 

May was succeeded by the present Professor, 
Leslie Godell Paleg, who had joined the 
department in 1957 and who had done work of 
fundamental importance on the effects of plant 
hormones on protein synthesis in germinating 
seeds. Hormones have remained his major 
interest and for their study he has successfully 
used very sophisticated techniques such as 
nuclear magnetic resonance spectroscopy. 

The Ph.D. degree was introduced to Australian 
universities in 1946 and became the normal 
requirement for appointment during the great 
expansion of the universities in the 1950s and 
1960s. During this expansion, Plant Physiology, 
like many other disciplines, experienced a 
weakening of the old ties with Cambridge and a 
diversity which came with appointees from other 
British universities or the U.S.A. and also of 
Australians who had gained their Ph.D's either in 
those countries or other Australian universities. 
By 1968, the Department had assumed 
essentially the same form as it has today. 
Although the following scientists have all become 
leaders in the indicated fields of specialisation, 
they all carried out hormone research with Les 
Paleg soon after arrival: Donald Aspinall (stress 
physiology and photoperiodism), Bryan George 
 

Fig. 34. Professor Peter Martin and Miss Julie 
Dowd using the protein sequencing 
machine, 1986. (Photo: David Ladd.) 

 
Coombe (fruit growth and development), Colin 
Frederick Jenner (development of seeds and 
seedlings) and Peter Borden Nicholls (hormone 
biochemistry). 

 
CSIRO Division of Horticultural Research 

In 1962, the University of Adelaide agreed to 
make land at the Waite Insitute available for 
CSIRO to establish the headquarters of the 
Division of Horticultural Research. Under John 
Victor Possingham this institution has 
contributed a great deal to botany in South 
Australia in addition, of course, to its activities 
which fall outside the scope of this article either 
because they are located interstate or are of an 
applied nature. Their major fields of research 
include plant breeding technology, genetic 
aspects of plant nutrition, genome interaction in 
higher plants, the control of photosynthesis and 
reproductive biology. 

 
Other initiatives in the Department of Botany, 
University of Adelaide 

When Bob Robertson resigned in 1969, he 
was succeeded by Peter Gordon Martin (Figs 
25, 34). A student of D. G. Catcheside in 
genetics, he had been appointed Lecturer in 
Biology in 1956 and seen the numbers in his first 
year class jump to over 600 in the early 1960s. 
For ten years he was accommodated with the 
Zoology Department and collaborated with David 
Hayman in research on marsupial 
chromosomes. His early botanical research 
included work on the role of the nucleolus in 
cellular differentiation and on the enormous 
interspecific variation in cellular DNA content. 
However, he is most likely to be remembered as 
a pioneer of the study of plant 



 

 
149 

phylogeny using the amino acid sequences of 
proteins (Fig. 34). He has built up the largest set 
oi homologous sequence data for plants, a base 
to which nucleic acid sequences can be added to 
solve the riddle of flowering plant phylogeny. 

The range of botanical expertise has been 
iurther widened by the appointments of David 
Charles Christophel and George Grinnell Ganf, 
who have each pursued their own independent 
lines of research. David Christophel, in the field oi 
palaeobotany, has worked with Australian Tertiary 
floras from deposits throughout Australia and in 
particular from Maslins Bay (extending earlier 
work by Bob Lange and his students (see Lange 
1982)) and from Anglesea, Victoria. George Ganf 
has expanded the Botany Department's 
ecological expertise into the fields oi ireshwater 
ecology and limnology. He has worked on the 
biology of phytoplankton and zooplankton in Mt 
Bold Reservoir with a special interest in the 
nutrient loads derived from the catchment area. 

 
Recombinant DNA Technology 

The molecular biology revolution that began 
with the elucidation of DNA structure in 1952 and 
the cracking of the genetic code in 1960 had little 

effect on the research of most of the experimental 
botanists of South Australia. It is therefore 
pleasing to conclude this section by reporting that 
in 1984 Jeremy Timmis, skilled in plant 
recombinant DNA technology, was appointed 
Lecturer in Genetics. 
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6: Plant Pathology 
by H. R. Wallace 

 
 
The major preoccupation of plant pathologists 

has always been the search for causes, 
stimulated by the need to find answers so that 
devastating epidemics that threaten famine and 
pestilence can be controlled. Historians are 
likewise motivated; they search for interpretations 
of history and the causes of events; they are not 
content with merely describing what has 
happened, they ask why did it happen. The main 
aim of this chapter is to describe events on the 
land starting with the first settlement, but it is not 
a chronological story or a series of biographies. 
Rather, it is a personal impression of how 
awareness of plant diseases and their causes 
gradually emerged; of the evolution of ideas on 
the organismic nature of disease causation; of 
resistance to discovery and new ideas, and the 
dawning of the experimental approach. 

In writing history, scientists are sometimes 
concerned that interpretations or explanations 
cannot be tested by experiment like a scientific 
hypothesis. However, as new information 
emerges, such ideas will be reconsidered and 
probably changed to accommodate the new 
facts. This is a form of testing. Another niggling 
concern is that readers may be expecting a 
history, in this case of plant pathology in South 
Australia that produces a glow of pride for those 
who had to battle with the problems of plant 
disease in the early days. In other words, a story 
worth relating on this sesquicentenary of South 
Australia's foundation. But what if the story is not 
so rosy? All that can be done at this stage is to 
give an assurance that an attempt has been 
made to give an impartial account uninfluenced 
by such sentiments. 

Most of the story is concerned with agricultural 
crops, mainly wheat, and a description of events 
after the mid 1930's has been deliberately 
excluded. Information came from the Journal of 
Agriculture and Industry of South Australia 
(renamed in 1904 the Journal of the Dept of 
Agriculture of South Australia), the "Report of the 
Commission on diseases of cereals in South 
Australia" (1868), "Biennial Reports of the Waite 
Agricultural Research Institute", and various 

papers and letters. In writing such an abbreviated 
history it is hoped that no gross errors have 

been made; perhaps some day a more complete 
account will be written. 

 
EARLY DAYS 

Following the first landing, the need to cultivate 
the land and grow crops rr1ust have had top 
priority. The supply of food by ship probably was 
unreliable, and the desire to grow their own food 
must have encouraged the settlers to explore the 
land beyond the Mt Lofty Ranges and to the north 
and south. In fact, there were two main directions 
of settlement, southwards to Noarlunga and 
Willunga and southwards along the eastern side of 
the Mt Lofty Ranges to the Murray mouth. By 1850 
there were about 2000 farmers, most of them 
British. 

Over the next ten years many farmers who 
initially had grown wheat successfully, experienced 
a change in fortune. As land in the less fertile parts 
of South Australia was cleared and cultivated, 
yields dropped and plant diseases took their toll. 
Such was the seriousness of the plant disease 
problem that in 1867 the Governor of South 
Australia, Sir Dominic Daly, commissioned a group 
of South Australians to enquire into and report 
upon diseases in cereal crops in the State (Anon 
1868). The five members of the Commission were 
all politicians under the Chairmanship of the Hon. 
J. H. Barrow, M.L.C. The report was published ir. 
1868. At that time scientific advice was available 
from Dr Schomburgk at the Botanic Gardens, Dr 
Muecke and Messrs Francis, Cossins and Ey. In 
addition, the Commission received furthe, advice 
from Dr F. von Mueller, Director of the 80tanic 
Gardens in Melbourne. There were no plant 
pathologists in South Australia in those days. 

Despite serious losses due to disease and 
declining fertility, farmers still managed to make a 
living, mainly by extending cultivation into virgin 
land and by reducing labour costs with new 
machinery. Inevitably, however, drought and 
disease exerted an increasing Influence and, from 
the mid 1860's, the area of agricultural land began 
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to decline resulting in reduced wheat production 
and export earnings (Anon 1868). 

There was clearly an urgent need to define the 
problems facing the South Australian farmer; to 
identify the causes and to seek solutions. The 
1868 Commission had gone a long way to 
defining the disease problems, but its attempts to 
find causes by interviewing and questioning 
farmers and scientists only revealed the extent of 
existing knowledge, the massive gaps in 
knowledge and the plethora of myth and 
unfounded belief. 

 
EUROPEAN AND INTERSTATE 

INFLUENCES 
The first awareness that disease was 

associated with an organism has been attributed 
to Pasteur working in the medical field about 
1860. However, in 1807, Prevost observed the 
germination of spores of the fungus (Tilletia) that 
causes bunt disease of wheat, thereby 
establishing an association between a fungus 
and a plant disease, but it was left to two French 
brothers, Louis and Charles Tulasne about 1847 
to confirm Prevost's observations of spore 
germination and more importantly to produce 
evidence that Tilletia actually caused bunt 
disease. Anton de Bary's classic work (1853) 
clearly validated the germ theory of Prevost and 
led to the discrediting of the theory of 
spontaneous generation. 

Thus, in the 1860's when wheat crops in South 
Australia were feeling the' effects of rust 
epidemics, the cause was fully known. Not only 
had the life-cycle of the causal fungus Puccinia 

graminis been described in detail by de Bary 
(1865-6) but there was an awareness of the 
importance of the contribution made by the 
weather. South Australia at that time had no plant 
pathologists who would be aware of existing 
knowledge on rust and other crop diseases. 
However, there are several statements in the 
Journal of Agriculture and Industry of SA by Mr A. 
Molineux (Anon 1900a) indicating that he had a 
good grasp of current knowledge, as well as a 
healthy scepticism of some of the more outlandish 
suggestions for the causes of crop diseases, 
particularly "take-all". Thus in 1900, Molineux 
discounted in strong terms a suggestion that "take-
all" was caused by a small grub and indicated that 
a parasitic fungus was the cause. Molineux was in 
fact passing on information based on research by 
McAlpine in the Victorian Dept of Agriculture who 
was the first to claim in 1903 that the fungus 
Ophiobolus graminis was the cause of "take-all" in 
Australia (Summers 1903). Another famous name 
appearing at about the turn of the century was N. 
A. Cobb who identified "root worms" as the cause 
of galls on roots of some plants sent to him by 
Prof. Lowrie of Roseworthy College (Fig. 1). Cobb 
identified the "worms" as a nematode Tylenchus 
radicicola now known as the root knot nematode 
Meloidogyne (Anon 1897). 

On plant pathological matters, advice had to be 
sought from Victoria and N.S.W. It was not 
practicable of course to refer every query and 
problem to McAlpine and Cobb, and it was left to 
those in other fields of agriculture to do their best. 
Professors Lowrie and Perkins of Roseworthy 

 

 
Fig. 1. Field day at Roseworthy. The large numbers attending is an indication of the major role that 

Roseworthy College played at the beginning of the century, and has continued to play ever since. 
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College had this unenviable role and, in reading 
the accounts of meetings of the Agricultural 
Bureaux in South Australia, it is apparent that 
sometimes they had a difficult time. For example 
when Lowrie in 1899 was addressing farmers on 
diseases in wheat he stated that the disease 
bunt in wheat could be eradicated if farmers took 
proper care in the pickling procedures. This 
remark was greeted by interjections and laughter 
(Lowrie 1900). 

It appears, that although the biology of fungi 
like Puccinia graminis, the cause of rust disease, 
were well understood overseas and in Victoria, 
and New South Wales, only a few enlightened 
individuals were aware of the facts in South 
Australia and they made little impression on most 
farmers who continued for many years to put 
forward their own ideas, often of a bizarre kind, 
on the cause of rust disease. 

 
THE FIRST INDICATIONS OF PLANT 

DISEASE IN SOUTH AUSTRALIA 
The British immigrant farmers had experienced 

back home the serious effects of rust disease on 
their wheat crops; those who arrived in Australia 
in the 1850's had experienced or heard of the 
potato famine in Ireland a decade earlier. Some 
probably emigrated to South Australia to escape 
the aftermath of disease and famine caused by 
potato blight. Hence, there must have been 
some trepidation in the minds of early settlers as 
they planted and harvested their first crops. They 
didn't have long to wait before the first rust 
epidemic occurred and, to add to their troubles, 
many crops throughout South Australia had 
patches of unthrifty growth to which the label 
"take-all" was attached. It is also clear from the 
records of those early times that bunt and smut 
were abundant (Anon 1899a). There is also 
some reference to Vibrio triticae or eel of wheat 
in the Commission Report (Anon 1868) as a 
possible cause of "takeall" and Mr Ey recorded 
finding 4000 to 5000 "eels" in one grain of wheat. 
There is little doubt that these "eels" were 
nematodes, probably Anguina tritici and were 
present in the wheat crops in the early days of 
settlement. 

 
THE REPORT OF THE 1868 COMMISSION ON 

DISEASES OF CEREALS IN SOUTH 
AUSTRALIA 

The five men responsible for enquiring into 
diseases of cereal crops in South Australia held 
18 meetings between 31 December 1867 and 19 
May 1868, i.e. they met about once a week for 
about 41/2 months and the Report was published 
later in 1868. The Committee had clear terms of 

reference: to determine if the rust disease in S.A. 
was the same as that already described in Europe, 
or a new and modified disease generated by 
peculiar conditions of soil and climate. Also 
whether the rust was 10 be found in the seed or 
soil or in the atmospheric conditions affecting the 
growth of the plant and whether control measures 
could be found. 

To obtain this information there were numerous 
interviews of farmers selected by District Councils. 
A schedule of questions was used, although it is 
clear that the committee of five put other questions 
of their own. The questions concerned the nature 
of soil type, frequency of wheat cropping, the 
incidence of disease, differences between wheat, 
barley and oats, average yields, varieties of wheat 
and their yields, method of sowing seed, time of 
sowing, whether wheat was sown on fallow or 
freshly ploughed soil, had stubble been burnt, the 
weather at the time of sowing, the appearance of 
the roots of diseased plants, the results of sowing 
shrivelled grain, the time of appearance of the first 
indications of disease and what remedies the 
farmers used. Farmers were also asked to 
comment on blight, "take-all" and any other 
disease. 

This schedule of questions indicates that the 
members of the Commission, Messrs Barrow, 
Hogarth, Carr, Everard and Cavenagh, had a good 
grasp on the nature of the disease, that 
environment and farm practice might influence the 
severity and incidence of disease, that disease 
might be caused by factors in the soil that could 
damage roots and that disease might be 
transmitted through the seed. These might be 
considered as the initial hypotheses on disease 
causation. However, while we might consider that 
the next logical step was to survey crops, 
accumulate data and do experiments to test such 
hypotheses, the Commission was clearly 
instructed to reach conclusions by collecting and 
collating the experiences of farmers on these 
matters. Nowadays we call such evidence 
anecdotal and it obviously has serious limitations 
as indicated by the variety of views on the cause of 
rust disease: overproduction of wheat, wet 
weather, salt in the soil, a fungus that attacked 
plants weakened by unfavourable weather. 
Opinions on the cause of "take-all" were even 
more varied: insect grubs on the roots (an idea 
which persisted for 40 years or more), 
impoverished conditions, overcropping, poor 
drainage (a popular view), disease of roots, small 
white worms, small flies, magnesium, eelworms. 

Of course, we now know that rust disease is 
caused by a fungus Puccinia graminis and "take- 
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all" by a fungus Gaeumannomyces graminis. Or 
are they? Are these other factors referred to by 
these farmers of 120 years ago merely wild 
supposition based on myth and vivid 
imagination? I think not. There is evidence today 
that patches of poor growth in wheat crops are 
not always associated with G. graminis and that 
environmental factors contribute to the disease. 

What conclusions and recommendations were 
made? The Committee recommended the 
establishment of model farms and a government 
department to develop scientific farming so that 
experiments could be done. Dr Schomburgk at 
the Botanic Gardens informed the committee 
that, on the basis of his experiments, seed from 
rusty plants produced healthy plants. The 
Committee were informed by Dr F. von Mueller, 
of the life cycle of Puccinia graminis, the fungus 
causing rust disease and reference was made to 
work of Prof. de Bary who confirmed the 
predisposing nature of climatic conditions. 

The Committee reported that rust disease was 
caused by fungal spores that were spread 
through the atmosphere and that the same 
disease occurred in Europe. The severity of rust 
was uninfluenced by how long the land had been 
under cultivation; luxuriant plants were likely to 
be most affected; rust does not arise in the soil; 
wheat varieties Tuscan and Purple Straw suffer 
least, Goldsmith most; rust is not spread by 
shrivelled seed; change of seed and importation 
of seed from overseas does not overcome the 
problem. 

On "Take-all" the Committee were obviously 
unclear about causes and in fact they 
commented that "the very name 'take-all', was an 
admission that the nature and cause of the 
malady are not as yet found out". 

The Report of the Commission did an excellent 
job, they defined the problems, uncovered 
existing information, indicated the gaps in 
knowledge and suggested the next step. In 
making their conclusions they did not exceed the 
available evidence and they were convinced that 
future solutions to the problems of plant disease 
did not lie in further questionnaires or 
commissions or meetings but in scientific enquiry 
and experiment. If only present day authorities 
would follow their example. 

 
EARLY IDEAS ON THE CAUSE OF DISEASE 

IN PLANTS 
It is clear from an address given by Prof. Lowrie 

(1900) of Roseworthy College to the S.E. 
Conference of Agricultural Bureaux at 
Bordertown in 1898 that the fungi responsible for 
bunt and loose smut were well known. 

Furthermore, treating the seed with chemicals 
(pickling) had been shown to give effective control. 
As stated earlier, the association of the fungus 
Puccinia graminis with the rust disease of wheat 
was also well understood. 

Other diseases were not understood and 
opinions on cause were varied and often gave rise 
to heated argument. Suggestions (they could 
hardly be called hypotheses) on causal 
relationships were given at the drop of a hat even 
by the leading agriculturalists of the day. For 
example, the source of infection of black rust or 
flag smut was not understood in 1902 but there 
was no shortage of opinions often delivered with 
gusto (Anon 1902b). The disease appeared in 
Morphett Vale after many years' absence and 
although its incidence was low, it is likely that 
farmers were nervous that it might increase to 
epidemic proportions like rust. A common view at 
that time attributed the disease to bad cultivation 
and in spite of a statement by Prof. Perkins of 
Roseworthy that a fungus Urocystis occulata was 
the cause, other opinions persisted. There seemed 
to be a distinct resistance to the idea that plant 
disease could be caused by an invisible organism 
such as a fungus. Insects as causes (Anon 1899c) 
were more acceptable presumably because they 
were clearly visible but more convincing to the 
farmer were the suggestions that the weather or 
the soil were responsible. On the other hand, 
attributing disease to poor farming practice, such 
as poor cultivation was not always received with 
enthusiasm. Prof. Lowrie in expressing such a 
view on the cause of "takeall" came under fire from 
several agricultural bureaux who considered it to 
be a reflection on their farming abilities (Anon 
1901c); several Bureaux voted to retain his 
services. Apparently the voice of authority was still 
respected even if some views were sometimes 
hard to take. 

It is worth mentioning that the attitude among 
farmers, advisors and scientists a century or so 
ago was one of vigorous debate prompted no 
doubt by the feelings of insecurity and urgency 
presented by the threat of plant disease and 
famine. In such a climate it is not surprising that 
ideas on causes of disease were so wild and 
woolly. Unfortunately, many of the agricultural 
scientists of the time and particularly those in 
authority were not averse themselves to making 
pronouncements unsupported by evidence. Relics 
of this attitude persist today, particularly in the 
world of human medicine, where half-baked 
suggestions on the causes of some modern 
diseases frequently appear in the newspapers. 
However, most scientists today are careful to back 
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up hypotheses with evidence before releasing 
their ideas on the community. Unfortunately 
some areas of plant pathology are complex and 
the search for causes and controls have proved 
difficult. As with the human diseases of cancer 
and arthritis, the causes of some crop diseases 
still evade elucidation. "Take-all" in cereals is 
such a disease. 
 

TAKE-ALL 
I have already referred to the many ideas on 

the cause of this disease of wheat. The 
symptoms are not particularly striking or specific. 
Patches of poor growth appear in the crop with 
affected plants being stunted and yellowish in 
colour. The disease in South Australia was 
extensive and losses in yield of 50% were 
common (Anon 1906). The disease became 
evident soon after the first crops of wheat were 
sown in South Australia. A widely held view at 
the end of the last century was that "take-all" 
occurred if land was ploughed when it was too 
dry (Anon 1899a). Prof. Lowrie from Roseworthy 
was a firm exponent of this view. At this time, 
1899 to be precise, Prof. McAlpine the Victorian 
plant pathologist stated that he was unaware of a 
fungus causing "take-all" but he had found 
Cladosporium and Septoria on the specimens of 
wheat sent to him (Anon 1899b). Dr Cobb and Dr 
McAlpine seemed to be firmly committed to the 
hypothesis that "take-all" was caused by a 
fungus and in South Australia Mr Molineux in the 
face of much opposition firmly pressed the idea 
that "take-all" was "caused by parasitic fungi of 
the lowest order" (Anon 1900a). Lowrie resisted 
this view and at a meeting of the Central 
Agricultural Bureau in 1899 he added weight to 
his own view of bad cultivation as the cause of 
"take-all", by stating that he could not send 
specimens of "take-all" affected wheat as his own 
crops were free of the trouble (Anon 1900b). 
Clearly, Lowrie was convinced that his own good 
crop management was the most effective way to 
escape "take-all". 

To add to the complexity of the "take-all" 
problem a new disease appeared in wheat crops 
in about 1901. Patches of wheat contained plants 
devoid of grain. They were sent to McAlpine at 
the Victorian Department of Agriculture who 
stated that the disease was known in Europe as 
the wheat stem killer and was caused by a 
fungus Ophiobolus herpotrichus (Anon 1901a). It 
was the first record in Australia and McAlpine 
suggested that it had possibly been classed as 
"take-all" In some places in South Australia. This 
discovery created quite a row (Anon 1901b). Mr 

Kelly, a member of the Central Agricultural Bureau 
moved that no further specimen of wheat or seed 
be sent to Victoria without the Bureau being 
consulted. Apparently interstate newspapers had 
given graphic accounts of this disease and Mr 
Kelly was concerned that it would affect sales of 
South Australia's grain. There was vigorous 
disagreement with Mr Kelly's motion however, 
primarily because South Australia had no plant 
pathologist and they relied on Victoria and New 
South Wales for help. It is worth mentioning that 
McAlpine in 1902 identified nematodes from a 
sample of wheat from a "take-all" patch (Anon 
1902a). The causes then were still unclear. 

On 15 November 1903 McAlpine announced that 
he had solved the mystery of the cause of "take-
all" and "whiteheads". He had identified the fungus 
Ophiobolus graminis from wheat grown with "take-
all" at Gawler River in South Australia (Summers 
1904a). You might think that such an unequivocal 
statement from a scientist with McAlpine's 
reputation would have settled the matter once and 
for all. Not a bit of it. The Journal of the 
Department of Agriculture in South Australia 
continued to publish accounts of farmers' 
experiences with "take-all" in which descriptions of 
grubs, brown beetles and other factors were given 
as possible causes of "take-all" (Anon 1905). 

It is apparent that farmers were either resistant to 
these new ideas, or they had not been informed 
adequately of the latest discoveries. Whatever the 
reason, "take-all" was still a mystery to most and 
the situation was not helped by a further incident, 
this time associated with nematodes. Mr W. L. 
Summers (1904) wrote an article in the Journal of 
Department of Agriculture SA describing patches 
of young wheat attacked by some unknown 
disease. The plants became yellow and died and 
there was no sign of a fungus. Mr Summers 
suggested that lack of nitrates due to leaching 
might be the cause. Plants were sent to McAlpine 
as usual, who immediately diagnosed nematodes 
because of the white masses filled with eggs on 
the roots. Cobb confirmed the diagnosis and 
recommended treating the soil with insecticides. 
Perhaps some "take-all" patches were caused by 
nematodes. Some farmers even suggested that 
nematodes were the cause of "take-all" and that a 
fungus was not responsible after all. 

For the next 20 years, the cause of "take-all" 
continued to be a popular topic for speculation. In 
fact it is hard to escape the idea that a simple and 
unequivocal solution to the problem of "takeall" 
would have removed one of the greatest sources 
of entertainment wherever farmers met 
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to discuss common problems and share their 
experiences. 

 
THE EVOLUTION OF THE EXPERIMENTAL 

APPROACH 
The notion that agricultural problems could be 

solved by vigorous argument and exchange of 
experiences persists today. And yet the need to 
experiment, to derive information from contrived 
situations was clearly apparent in the minds of 
the 1867 Commission. By the turn of the century 
experiments were being done at Roseworthy 
and at the Botanic Gardens where Dr 
Schomburgk compared seed from rust-affected 
and rust-free plants and showed that both 
produced healthy seed. He concluded that rust 
was not carried on the seed. There were also 
descriptions of experiments with tables of data. 
Prof. Towar (1904) of Roseworthy for example, 
described his experiments on the control of smut 
by pickling wheat seed. From such data it seems 
that treatments were seldom replicated and the 
concepts of randomization and simple analyses 
of variance did not appear until the 1920's when 
Fisher appeared on the agricultural scene. The 
scientific method, i.e. the proposal of a 
hypothesis and its subsequent testing, was 
evident long before this as shown by the early 
attempts at disease control. 

 
THE SEARCH FOR METHODS OF 

CONTROLLING DISEASE 
It is not necessary to know the cause of a 

disease before it can be controlled and early 
speculation on the causes of plant disease in 
South Australia gave rise to a variety of 
measures to reduce losses. Most efforts were 
directed to farming practices that were thought to 
discourage disease. Thus, ploughing land when it 
was too dry was to be avoided and burning of 
stubble was not considered beneficial against 
"take-all" (Anon 1902c). A Mr Michael O'Brien 
recalled to the 1867 Commission of having seen 
rust controlled in Ireland in 1847 when men were 
sent into the wheat fields with long ropes which 
were drawn across the wheat crop to shake off 
the dew. Reliable control methods were not 
available in these early times but the first signs of 
success to come were evident. The process of 
pickling seed to prevent bunt and smut were well 
known and were effective; farmers were aware 
that some cultivars of wheat appeared to be less 
prone to rust than others. In 1904 for example a 
list of rust resistant cultivars was published as 
well as a list of cultivars for sowing in early, mid-

early and late maturing districts (Summers 1904). 
Such observations however, seem to have been 
based on some what unreliable evidence as there 
are many accounts where recommended cultivars 
were not so resistant after all (Anon 1903). The 
testing of wheat varieties in controlled experiments 
had not yet emerged and it seems likely that many 
so called resistant cultivars were, in fact, disease 
escapes. For "take-all", there was little to offer in 
the way of control. Thus, in 1906 an article on 
"take-all" in the South Australian Journal of 
Agriculture adopted a gloomy note by saying that 
there was no cure or prevention for the disease. 
Yield losses of 50% in most seasons occurred on 
some farms and the only remedies offered were to 
rotate wheat with oats, to burn stubble, to cultivate 
in a wet soil and to prepare a firm seed bed. 

Today, the bunt and smut problems are 
insignificant and rust is under firm control now that 
there is a well organised scheme for producing 
resistant cultivars. "Take-all", however, is still with 
us, and although we know a lot more of its 
etiology, good control still seems a long way off. 
"Take-all" is not the only cause of poor cereal 
yields, however, today we are now faced with new 
diseases or to be more accurate we are now 
aware of some other pathogens that contribute to 
the general syndrome of unthrifty crops. 
Nematodes were about to make their presence felt 
and new control measures were required. 

 
THE EMERGENCE OF THE NEMATODE 

PROBLEM 
An obscure mention to nematodes is made in the 

1868 Commission Report (Anon 1868). Mr Ey 
expressed the opinion that "take-all" was not 
caused by a fungus as some had suggested but by 
animalculae. "What I recognise under the name 
'take-all' is the Vibrio triticae or eel of wheat", he 
said. Mr Ey went on to relate how he had found 
4000 to 5000 "eels" in one grain of wheat. It is 
likely that the nematode referred to was Anguina 
tritici, now a rare occurrence in cereals. The first 
clear indication of an awareness that nematodes 
could damage crops appeared in a report (Anon 
1897). Professor Lowrie of Roseworthy relates 
how some galled roots were sent to N. A. Cobb 
who diagnosed the causal organism as Tylenchus 
radicicola, a nematode now known as 
Meloidogyne, the root knot nematode. Further 
reference to Anguina triticithe nematode causing 
ear cockles of wheat was made by Professor 
Lowrie (1900) three years later. Apparently the 
incidence of this nematode was very low. At the 
same time samples from unthrifty 
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patches of wheat considered to be "take-all" 
were sent to McAlpine for advice and the answer 
came back that the outstanding feature of the 
plants was the presence of nematodes (Anon 
1902a). Their identity was not stated. However, 
an article by W. L. Summers (1904b) describes 
that over the previous three or four years 
complaints had been received from farmers, of 
patches of young wheat attacked by some 
unknown disease. The plants became yellow and 
eventually died. There were no signs of a fungus 
but reports from farms at Wasleys and Templers 
indicated that the disease was most prevalent on 
loose sands and that the wheat plants started to 
dwindle away in June-July. The plants were sent 
to McAlpine who found swellings on the roots 
and large numbers of small round white masses 
filled with eggs. Heterodera avenae, as we know 
it today, was clearly the culprit. Meanwhile, in 
spite of McAlpine's studies on Ophiobolus, the 
cause of "take-all" was still being hotly debated 
and as late as 1898, it was even suggested that 
nematodes were the cause. Although there is 
good evidence that cereal nematode was 
probably influencing wheat yields by 1900, its 
identity was not discovered until more than 20 
years later. Mr O. W. Tiegs (Anon 1923), a 
lecturer in the Department of Zoology at Adelaide 
University stated that Heterodera schachtii was 
responsible for some losses in cereals in the 
Maitland district. By 1930, nematodes were well 
recognised as significant pathogens of cereals. 
James Davidson (1930) at the Waite Institute 
wrote an article on the influence of nematodes on 
cereals in which he mentions having sent 
infected plants to Dr Tom Goodey at Rothamsted 
in 1928. Davidson also gave a table showing that 
cereal nematode had been recorded in Yorke 
Peninsula, Encounter Bay, Kangaroo Island, 
Murray Bridge and Roseworthy thereby 
indicating its wide distribution in South Australia. 
It is also worth noting that Mr A. R. Hickinbotham 
at Roseworthy confirmed the wide distribution of 
cereal nematode and its association with no-
growth patches. He also made the interesting 
suggestion that the nematode might interact with 
fungi and cause "take-all". 

The question whether cereal nematode is 
indigenous or was introduced is debatable 
although the weight of opinion favours the 
hypothesis that it was introduced in soil, possibly 
used as ballast and dumped in Adelaide. The 
characteristics of the nematode resemble those 
of the same species in Europe and its wide 
distribution in South Australia may be explained 
by the dispersive powers of the dust storms 
which have been shown to transport nematode 

cysts over long distances. Another hypothesis that 
the nematode was already here when the first 
settlers arrived has not been tested. A point in its 
favour would be the discovery that native grasses 
act as a host for the nematode. Whatever its 
origins however, there is no doubt that cereal 
nematode now ranks with "take-all" as one of the 
most serious pathogens of wheat in South 
Australia. It regularly causes losses in yield of the 
order of 10-15% and it is only in recent times with 
the production of resistant cereal cultivars that its 
depredations have been checked. 

 
GEOFFREY SAMUEL 

In writing this abbreviated history of plant 
pathology in South Australia, I decided not to 
provide much biographical material. However, it 
soon became clear that I would have to make 
more than passing mention of Mr Geoffrey Samuel 
because not only was he the first full-time 
professional plant pathologist in South Australia 
but his work and research were first class. He 
combined a wide knowledge of plant pathology 
with the critical attitude of the experimentalist. 

Prior to Samuel's arrival in South Australia, 
Professor Osborn in the Botany Department at 
Adelaide University had handled many of the plant 
pathological questions. Osborn (1919) had a wide 
knowledge of plant disease as indicated by his 
writings on blackleg disease of cabbages in the 
Adelaide Hills (records of 50% losses in 1919 are 
quoted), rust of wheat, nematodes in potato tubers, 
Pseudopeziza on lucerne, and bacterial diseases 
on potatoes from Mount Compass. Samuel worked 
in Osborne's department in 1922-23 where he 
studied diseases in horticultural crops e.g. brown 
rot of citrus fruit and pear tree canker (Samuel 
1922). At this time arrangements were made 
between the Department of Agriculture and the 
Plant Pathology Laboratory at the University to 
collaborate in the study of "take-all". However, 
Samuel continued with his horticultural studies and 
in 1924 published a detailed description of black 
rot, Bacterium campestre of cabbages and 
cauliflowers (Samuel 1925). There followed 
thereafter a series of beautifully illustrated and well 
described papers on various diseases. In 1924 
Samuel moved to "Urrbrae Agricultural Research 
Station" soon to become the Waite Agricultural 
Research Institute (Fig. 2). Samuel soon made his 
views on disease control known (Samuel 1926). 
He stressed three important aspects: (1) the need 
for excluding plant diseases from other countries, 
i.e. quarantine. Samuel stated that "practically all 
diseases we now have to contend with were 
brought into 
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Australia with their host plants in days before 
plant disease was understood". (2) Bringing to 
the farmer the best knowledge of plants disease 
control. Samuel reckoned that three quarters of 
losses are preventable by known methods of 
control and he advocated more instructors, i.e. 
extension advisors. (3) Further research. Samuel 
recommended an increased effort in breeding for 
resistance and he cited the example of "take-all" 
recognised in South Australia since 1840 and to 
use Samuel's words "still practically nothing is 
known about its behaviour". He saw the 
establishment of the Waite Institute as a step in 
the right direction. 

As I mentioned earlier, Samuel's activities as a 
plant pathologist were wide ranging. In 1933 for 
example, Samuel consulted Dr Rupert Best in the 
Agricultural Biochemistry Department at the 
Waite Institute concerning a virus, Tomato 
Spotted Wilt (Fig. 3). A collaborative research 
project was started between Samuel and Best 
who worked seven days a week, day and night to 

produce results that were subsequently published 
in three papers. Unfortunately, Samuel left South 
Australia in 1934 to take up the appointment of 
mycologist at Rothamsted Experimental Station in 
the U.K. where he worked on clubroot of brassicas. 

Geoffrey Samuel died on 23 June 1985 and in a 
recent letter from Professor Denis Garrett, until 
recently Professor of Botany in Cambridge, 
England, Samuel's contribution to plant pathology 
in South Australia receives further emphasis. 
Garrett who was to become an eminent plant 
pathologist, worked with Samuel as his assistant 
from 1929 to 1934. Garrett mentions the important 
discovery made by Samuel in collaboration with 
Clary Piper (Chief Soil Chemist at the Waite 
Institute) that the cause of grey speck of oats was 
manganese deficiency. Samuel's observations on 
"take-all" in the field led to Garrett's research on 
the factors affecting the severity of "take-all". 
Working with Samuel and Garrett at that time was 
Jack Bald whose chief interest was in the spread 
of Tomato Spotted Wilt virus through the 
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movement of thrips which transmit the virus 
(Samuel & Bald 1933). Bald is now Emeritus 
Professor in the University of California at 
Riverside. 

Garrett finishes his letter by saying that Samuel 
was a kindly and considerate supervisor and 
those characteristics coupled with his qualities of 
leadership and scholarly ability justify the claim 
that Samuel was the father of Plant Pathology in 
South Australia. 

 
CHANGING CONCEPTS 

Progress in research in South Australia was 
somewhat retarded during the war years but 
thereafter with the addition of staff to the 
Department of Plant Pathology at the Waite 
Institute, to CSIRO and to the Department of 
Agriculture, considerable progress was made. 
The impact of the pioneering work of Best on 
viruses at the Waite Institute, the plant breeding 

programmes and disease control procedures in 
horticulture and agriculture have given South 
Australia pre-eminence in the field of plant 
pathology. Today, research in genetic engineering, 
nematode ecology, biological control, 
epidemiology, biochemistry of viruses, soil 
microbiology and cytogenetics were hardly thought 
of when Samuel first came to Adelaide in 1922. 
New problems have emerged and old problems 
such as "take-all" still persist. 

The history of plant pathology in South Australia 
can be considered as a success story, judged by 
the results in control of disease. However, such an 
optimistic view is coloured by the fact that some 
problems have evaded solution, i.e. we cannot yet 
control some diseases of which "take-all" is the 
obvious example. Such failures are sometimes 
seen by the farmer as a lack of concern or 
inappropriate choice of 
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priorities for research. However, it should be 
realised that some disease problems are very 
complex because more than one causal 
organism is involved, because different causes 
can have identical symptoms, or because" 
environmental conditions have a major 
predisposing influence on the disease. The 
tendency of scientists to avoid these difficult 
problems because they are unlikely to yield quick 
results is a problem in itself, especially as 
provision of funds for research is based on short 
term success. There is little indication that 
attitudes were much different 60 or 70 years ago, 
in fact to me, the lasting impression in writing this 
history of plant pathology has been the 
constancy in attitudes. For example, there is still 
some doubt about the contribution that science 
and scientists can make to agricultural 
production. Perhaps the scientists are partly to 
blame through their inability to communicate 
adequately with farmers, and to ensure that their 
discoveries are transformed into practical results. 
On the other hand, farmers in South Australia are 
still poorly informed about basic agricultural 
science and many still persist in viewing farming 

as an art to be improved by the exchange of 
anecdotes and casual experiences. Sir Henry 
Ayers' proposal in 1874 that a Department of 
Agriculture should be established under the 
supervision of a Professor of Agriculture, caused a 
storm in the South Australian Parliament (Anon 
1868). A member of the House stated "the idea 
suggested in one's mind by the term 'Professor' is 
a large salary, a lot of red tape and an easy chair". 
There's something to be said for this view even 
today, nevertheless the establishment of 
Roseworthy College in 1882 and the appointment 
there of Professor Custance, indicates that the 
agricultural community still had faith in what the 
scientists had to offer. 

We should consider what the historians will think 
of us in 100 years' time. I hope they will say that 
among the achievements in plant pathology at the 
end of the 20th Century, were increased 
communication between scientists, extension 
workers and farmers, improvement in the level of 
education of farmers and the discovery of methods 
to control the diseases that were causing serious 
crop losses in the 1980's. 
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7: Zoology 
by S. J. EDMONDS 

 
BEGINNINGS 1802-1875 

Early navigators 
Thanks to the observations and records of the 

navigators, Flinders in 1802 and Baudin in 1802-
1803, "South Australian" zoology precedes the 
foundation of the colony in 1836. Both the 
Investigator and Le Geographe carried a number 
of scientists and their assistants. Those on board 
Flinders's ship included a naturalist, Robert 
Brown

1
, a protege of Sir Joseph Banks and first 

and foremost a botanist, and a natural history 
painter, Ferdinand Bauer. Brown's contribution to 
the success of the voyage consequently was 
chiefly botanical but Bauer returned to England at 
the end of the voyage with a selection of 
sketches, including some superb paintings of 
Australian animals (Fig. 1). 

Flinders' journal (Flinders 1814), however, 
contains a number of references to the animals 
that he encountered along the southern coast of 
the continent. At St Francis Island in Nuyts 
Archipelago, "great flocks of sooty petrels were 
observed coming in from the sea to the Island". 
They were probably the Short-tailed Shearwater, 
Puffinus tenuirostris. Also at St Francis Island, "Mr 
Brown and his party returned from the eastern 
island, bringing four kanguroos of a different 
species to any seen before. Their size was not 
superior to that of a hare and they were unusually 
thin and infected with insects". The marsupials 
were probably the Nuyts Island bandicoot, 
Isoodon nauticus, which is still found there. At 
Flinders Island in the Investigator Group Brown 
shot five small kangaroos, "no bigger than a cat" 
(most likely the Flinders Island wallaby, Macropus 
eugenii flindersi, now thought to be extinct). 

At Thistle Island the Sea Eagle, Haliaeetus 
leucogaster, caught his eye. "A white eagle, with 
fierce aspect and outspread wing, was seen 
bounding towards us but stopping short at twenty 
yards off, he flew up into a tree .... These birds sit 
watching in the trees and should a kanguroo 
[wallaby?] come out to feed in the daytime it is 
seized and torn to pieces by these voracious 
creatures". Near Point Marsden at the north 
eastern tip of Kangaroo Island "some of the party 
saw several large running birds, which according 

to their description seemed to be the emu or 
cassowary". This record is one of the first of the 
now extinct Kangaroo Island emu (Parker 1984). 
Pelicans always seemed to attract Flinders' 
attention. Coming upon a breeding site of the 
birds near what is now known as American River 
he became quite philosophical: 

"Upon two of these [lagoons] we found many 
young pelicans, unable to fly. Flocks of the old 
birds were sitting on the beaches of the lagoon 
and it appeared the islands were their breeding 
places: not only so, but, from the number of 
skeletons and bones there scattered, it would 
seem that they had for ages been selected as the 
closing scene of their existence. Certainly none 
more likely to be free from disturbance of every 
kind could have been chosen than these islets in 
a hidden lagoon of an uninhabited island, situate 
on an unknown coast near the Antipodes of 
Europe; nor can anything be more consonant to 
their feelings, if pelicans have any, than quickly to 
resign their breath whilst surrounded by their 
progeny, in sight of where they first drew it ... I 
named this piece of water Pelican Lagoon". 

It is pleasing to record that pelicans still inhabit 
the spot, although in much reduced numbers. 

Brown and Bauer worked very hard during the 
voyage and earned Flinders' praise: "It is fortunate 
for science that two men of such assiduity and 
abilities as Mr Brown and Mr Bauer have been 
selected. Their application is beyond what I have 
been accustomed to see". Brown's botanical 
specimens and Bauer's drawings and paintings 
reached England safely and remain in the British 
Museum (Natural History). It is difficult to believe 
that no collection of animals was made during the 
voyage, but none has survived. 
       
1
 Brown was later to become a distinguished botanist 

and microscopist and an F.R.S. In 1827 he"observed 
the zig-zag path made by small particles (he used 
pollen grains) when they were suspended in liquids. 
The motion of the particles, now known as the 
Brownian movement, is caused by the bombardment of 
the suspended matter by the molecules of the 

suspending liquid. 
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Baudin was probably better able to study the 
fauna of the places that he visited than Flinders. 
The scientific party on board Le Geographe and 
Le Naturaliste was larger, including three 
zoologists, Peron, Mauge and Levillain, a botanist, 
Leschenault and a natural history artist, Lesueur. 
Moreover, the French probably spent longer on 
shore than the English. Baudin, for instance, 
spent a month in Bass Strait and the whole of 
January 1803 at Kangaroo Island. Some of 
Baudin's men apparently considered that too 
much time was given over to collecting. Flinders 
(1814) reported that Lt Freycinet, one of the 
French officers, said to him in Sydney, "Captain, if 
we had not spent so long picking up shells and 
catching butterflies in Van Diemen's Land, you 
would not have discovered the South before us". 

Francois Peron was the most outstanding of the 
French zoologists, a tireless and determined 
collector, able, enthusiastic and devoted to his 
work. Baudin often referred to him in his journal 
(Baudin 1803). At King Island he wrote, "The 
other naturalists occupied themselves fishing and 
hunting. Citizen Peron, whose extreme 
enthusiasm leads him to undertake everything 
without thought for dangers to which he is 
exposing himself, went on a visit to the western 
part of the island and as usual went alone"

2
. 

Another entry (Baudin 1803, p. 452) reads, " ... 
they all returned about 9 o'clock except Citizen 
Peron, who seeing nothing but molluscs at every 
step had amused himself by missing the first 
boat". On 12 January 1803, this time at Kangaroo 
Island, Baudin sourly reported, "The little dinghy 
which had stayed behind to bring back Messrs 
Leschenault and Peron did not return until the 
afternoon. The former had no luck in his 
excursions and arrived only with two or three 
plants that he did not know; but Citizen Peron was 
full of joy at having collected three or four 
molluscs, two small lizards and a half dozen ear-
shells like the ones the sailors had filled their 
chests with". The delays to the ship's routine and 
the risks to its safety caused by Peron's 
protracted collecting were often a source of 
friction. On 21 March 1803 Baudin angrily wrote, 
"This is the third escapade of this nature our 
learned naturalist has been in, but it shall be his 
last, for he will not go ashore again unless I am in 
the same boat. And the limit I shall set to his 
excursions will not be broad enough to allow him 
to delay the boat's departure or to stray too far". 
Poor Baudin must have been sorely tried for a few 
days later he wrote, "Any prohibition is worthless 
for scientists like ours ... ". 
In spite of the lack of concern for his own safety 

and the thoughtlessness about which Baudin 
complained, Peron survived the rigours of the 

three and a half year long expedition whereas so 
many of the ship's company including 
Leschenault, Mauge, Levillain and Baudin, 
himself, died. When Le Geographe returned to 
France in 1804 Peron was commissioned to 
describe the natural history of the places visited 
during the voyage (Peron 1816). He died, 
however, before the second volume was finished 
and Lt Freycinet completed the task. 

In South Australia Peron collected at Kangaroo 
Island and Nuyts Archipelago and in volume two 
of his "Voyage de Decouvertes" (Peron 1816) he 
described the natural history of the Island. From 
the shore he saw two species of kangaroo, both 
abundant, and another mammal which he called a 
"dasyurid"

3
, but no signs of human habitation. He 

mentioned fur seals and hair seals, describing and 
naming the latter Otaria cinerea, a name which 
survives today as Neophoca cinerea (Peron 
1816). He reported 12 species of fish and some 
large sharks. About the latter he wrote, "Of all the 
Decres Island4 [the name given to Kangaroo 
Island by the French] fish the most amazing is a 
species of shark attaining a length of 50 to 60 
decimetres [5 to 6 m] and which is very common 
in Bougainville [Nepean] Bay. Night and day we 
could see several of these monstrous animals 
prowling around the ship in search of food and 
numbing with terror all those watching. One of 
these deadly sharks became caught up in the 
swivel and we had to strike the tackle to hoist it 
aboard. It was 50 decimetres long and weighed 
no less than 500-600 kilogrammes; the span of its 
hideous jaws, lined with seven 

       
2
 Translations in this paragraph by Christine Cornell 
(1974). 

3
 Probably the tiger-cat, Dasyurus maculatus, known 
in the early days of the Colony both from Kangaroo 
Island and the mainland. It is no longer found in 
South Australia (Strahan 1983). 

4
 Flinders had already called at Kangaroo Island and 
named places such as Point Marsden, Bay of 
Shoals, Antechamber Bay etc. Flinders was sailing 
west to east along the southern shores of the 
continent but Baudin from east to west. They met at 
Encounter Bay. Baudin continued his voyage west 
as far as Nuyts Archipelago. Owing to a shortage of 
supplies and the appearance of scurvy among his 
crew, he then reversed his course and sailed for 
Sydney, where he took on fresh stores. In Sydney 
he met Flinders for a second time. Baudin then set 
out once again along the southern coast of the 
country with the intention of making for Batavia. 
During this voyage he visited Kangaroo Island for a 
second time and remained there a month. 

5
 Translations in this paragraph by Jean Fornasiere 
(1979). 
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rows of teeth, was 74 centimetres ... What 
animals can satisfy the voracious appetites of 
such monsters?

5
." The shark was probably the 

dreaded white pointer, Carcharodon carcharias. 
Peron named land birds, sea birds and reptiles 
and collected many species of molluscs, 
crustaceans, insects and worms. He singled out 
for special mention a large oyster, two species of 
abalone, which he called Haliotis cyclobates and 
H. conicopora, some mussels, sponges and 
ascidians. 

It was his intention to study the collection more 
carefully when he returned to France but he died 
before his work was completed. His specimens 
were passed over to a number of specialist 
zoologists in the Paris Museum where the great J. 
B. Lamarck, for example, described many of the 
molluscs and sponges (Lamarck 1816). Marine 
zoologists in Australia and especially southern 
Australia owe a great debt to Peron for his 
pioneering work in the early 1800s. 

 
John Gould, ornithologist 

One of the first zoologists to visit South Australia 
was the English ornithologist, John Gould, who 
spent June and July of 1839 in the colony. He 
collected "near Onkaparinga", in some mallee 
scrub east of the Mt Lofty Ranges and on 
Kangaroo Island. The South Australian of June 12 
referred to his visit thus, "Mr Gould, the 
ornithologist from London, is at present in 
Adelaide. Those who have seen his splendid 
drawings of birds of other countries will rejoice 
that those from our own colony (many of which 
are exceedingly beautiful and some of them rare) 
will in turn become subjects for his pencil. We 
understand that Mr Gould has already visited 
Sydney and Van Diemen's Land". 

Conditions in Adelaide during the third year of its 
existence were still very primitive. Gould (1865 p. 
400) writes that the town was a "chaotic jumble of 
sheds and mud huts, with trees here and there in 
the newly marked out streets and squares. Among 
these trees parrokeets of various kinds and 
honey-eaters, still more numerous, were busily 
occupied in search of food .... ". To some very fine 
specimens of a brightly coloured rosella which he 
collected "in the streets of Adelaide" he gave the 
name Platycercus adelaidae, a species known 
today as the Adelaide Rosella, Platycercus 
elegans adelaidae. In the hills near Adelaide he 
collected the first specimen of the rare Pink Robin, 
Petroiea rodinogaster. 

According to the South Australian of 22 June, 
1839 "The Surveyor-General (Captain Charles 
Sturt) started on Monday on an expedition 

towards the Murray ... Mr Gould accompanies 
him". Gould (1840) described thus something of 
what he saw. 

"From the head of Lake Alexandrina northwards, for a 
distance of 'nearly a hundred miles and in breadth 
nearly thirty of forty, there appears from the top of the 
range to be one flat or dead level covered with low 
shrub-like trees of a character quite different from any 
I have seen elsewhere, particularly that part that lies 
at the foot of the eastern range, They are the most 
singular and beautiful forms that can be imagined. 
This is succeeded by a belt of dense, dwarf Eucalypti, 
through the centre of which the River Murray winds its 
course, the banks being studded with Gums of 
another and larger species ... During a week's stay 
under the ranges I have made daily visits to this rich 
arboretum which would have served me to investigate 
until this time [28 Sept. 18391 without exhausting its 
treasures; but, alas, our provisions failing, we were 
obliged to retrace our steps". 

Among the birds collected in this area were a 
number of new species: the Chestnut Quail 
Thrush (Cinelosoma eastanotum), the Southern 
Scrub-Robin (Drymodes brunneopygia), the Red 
Throat (Pyrrholaemus brunneus), the Shy 
Ground-Wren (Hylaeola cauta) and the 
Blackbacked Wren (Malurus melanolus). 

Gould (1848) referred to his visit to the Colony in 
"An Introduction to the Birds of Australia" and to 
many of the species he collected in his 
"Handbook to the Birds of Australia" (Gould 1865). 
Gould's visit acted as a powerful stimulus to the 
study of Australian birds. The collecting and 
naming of a large number of birds by such an 
authority at such an early date in the history of the 
country meant that ornithology gained a head-
start on most other fields of zoology. A most 
informative series of articles on Gould, his life, 
work and achievements appeared in a special 
publication of Emu (1938), written to mark the 
centenary of his visit to Australia. 

 
Contributions of the early explorers 
During the early years of the State the explorers 

contributed much information about the fauna of 
the country. Because their journals often 
contained references to the animals, especially 
the birds, that they saw, the distribution of the 
fauna in different regions of the State became 
known. Sometimes specimens or skins were 
collected and brought back to Adelaide either for 
positive identification or to become part of a 
standard collection. 

According to Cleland (1936 p. 205) Charles Sturt 
was "one of the earliest and best known of our 
field ornithologists". He knew and 
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corresponded with Gould and had been 
associated with him on a collecting trip in South 
Australia. Sturt's journals of his journey down the 
Murray and of his expeditions into the interior 
contain frequent references to birds. In an 
appendix to volume two of his journals Sturt 
(1849) gave a list of the birds, many from South 
Australia, that he saw during his expeditions. His 
remarks about one of them are quoted below, the 
number referring to the position of the bird in his 
list. 

49. Amadina castanotus, Gould
6
 

This pretty little bird is perhaps more numerous than 
any other in the interior of Australia. Never did its note 
fall on our ears there but as the harbinger of good, for 
never did we hear this little bird but we were sure to 
find water nigh at hand, and many a time has it raised 
my drooping spirits and those of my companions, 
when in almost hopeless search for that, to us, 
invaluable element. 
The Amadina castanotus is gregarious, collecting 
together in hundreds on bushes never very far from 
water, to which they regularly go at sunset. They build 
in small trees, many nests being together in the same 
tree, and hatch their young in December. It was met 
with in every part of the interior wherever there was 
water, but hundreds must perish yearly from thirst, for 
the country must frequently dry up round then, to such 
a distance as to prevent the possibility of their flying to 
another place of safety. The hawks make sad havoc 
also amongst these harmless little birds, generally 
carrying off two at a time. 

Some of the early explorers often returned with 
information, some of it seemingly incredible, about 
the animal life of the country. Sturt, for instance, 
was "exceedingly astonished" to find fish in the 
north eastern corner of the State, near lat. 
27°38'S, long. 140° 10'E, one of the driest areas 
of South Australia. His journal (Sturt 1849 
p.365) reads, 
"The evening we stopped at this place was very fine. 
We had descended into the bed of the creek and Mr 
Browne and I were reclining on the ground looking at 
the little pool, in which the bank was clearly reflected. 
On a sudden my companion asked me if I had 
brought a small ho.ok with me, as he had taken it into 
his head that there were fish in the pool. Being unable 
to supply his wants, he got a pin and soon had a 
rough kind of apparatus prepared, with which he went 
to the water and, having cast his bait, almost 
immediately pulled out a white glistening fish and held 
it up in triumph. I must confess that I was exceedingly 
astonished for the first idea that occurred to my mind 
was ... How could fish get into so isolated a spot? In 
the waterholes above us no animal of the kind could 
have lived Mr Browne succeeded in taking no less 
than 13 fish and seemed to think that they were 
identical with the silver perch of the Murray but they 
appeared to me to be deeper and thinner fish. 
Although some exceeded 6 inches in length, they 

were very acceptable to men who were living on 5 
pounds of flour a week." 
Glover & Sims (1978a) suggested that the 

species may have been Bidyanus welchi or 
Scortum barcoo. 

The explorer, Edward John Eyre, who in 1841 
made an overland journey from Adelaide to King 
George's Sound, Western Australia, sent a 
collection of crayfish, fish, frogs and reptiles to J. 
E. Gray at the British Museum and of birds to 
Gould. Most of the fish, frogs and reptiles came 
from near King George's Sound but the 
freshwater crayfish and most of the birds from 
South Australia. As well as naming the birds in the 
collection, Gould compiled for Eyre a "List of Birds 
known to inhabit Southern Australia", the list 
comprising 240 species. Both Gray's 
identifications and Gould's list were published as 
appendices to the first volume of Eyre's "Journal 
of Discovery" (Eyre 1845). Gould's list must have 
served as a very valuable guide to ornithologists 
in South Australia for many years. 

John McDouall Stuart led six expeditions within 
the State during the years 1852 to 1862. On his 
sixth and most memorable journey from 
December 1861 to December 1862 he crossed 
'and recrossed the continent. References to 
animals are frequently made in his journals (Stuart 
1865). The following entry, made near Smoky 
Bay, appeared on 17 August 1858, "The kangaroo 
mice are elegant little animals, about 4" in length 
and resemble the kangaroo in shape, with a long 
tail terminating in a sort of brush". On 13 May, 
1860 he wrote, "In this small flat we shot a 
macaw[?], which I shall carry with me and 
preserve the skin, if we get to water tonight. The 
first part of the neck and underneath the wings is 
a beautiful crimson hue, the back is of light lead 
colour, the tail squares the beak smaller than a 
cockatoo's and the crest the same as a macaw's". 
F. G. Waterhouse, the first Curator of the South 
Australian Museum, accompanied Stuart on his 
sixth expedition as ornithologist and collector. 
Among the birds collected by Waterhouse and 
later sent to Gould was a new and very beautiful 
species of parrakeet, Polyteles alexandrae so 
named "in honour of that princess who, we may 
reasonably hope, is destined at some future time 
to be Queen of those realms and their 
dependencies, of which Australia is by no means 
the most inconspicuous". Gould (1863) 
       
6
 The modern name of this bird is Poephila 
guttata (Vieillot) and its common name the 
Zebra Finch. 



 

 
166 

listed 15 other species contained in the Stuart 
collection. It appears however, that the rest of 
Stuart's collection and most of Sturt's 
disappeared, some having been lost because they 
were traded to private collectors (Hale 1956) and 
others probably on account of their poor 
preservation (Hale 1956; Crompton 1914). 
 
Amateur naturalists and the newspapers 

Interest in zoology was maintained and fostered 
to some extent in early South Australia by a 
number of well informed amateur naturalists (Fig. 
2) and by the newspapers, The South Australian 
and The Register. 

One of the early Governors of the Colony was a 
keen naturalist. Captain George (later Sir George) 
Grey, soldier, explorer and administrator was 
Governor of the State from 1841 to 1845, at a 
time when the Province was in great financial 
difficulties. Grey was, however, a born collector of 
biological, geological and anthropological 
material, most of which he sent to the British 
Museum in London. Amongst such material from 
South Australia were some specimens of the rare 
Plain Rat-Kangaroo, Caloprymnus campestris, an 
animal not seen in the State by zoologists again 
until 1932 and according to Hale (1956), a 
specimen of the platypus, Ornithorhynchus 
anatinus. Grey, a keen ornithologist, 
corresponded with Gould and sent him 
specimens. His notes on the Mallee Fowl, Leipoa 
acellata, and the Plain Wanderer, Pedionomus 
tarquatus, were of considerable interest and use 
to Gould. Grey's letters to Gould are published in 
Chisholm (1938). 

J. B. Harvey, F.R.C.S., came to South Australia 
from England in 1838. He was a corresponding 
member of the Zoological Society of London and 
a naturalist. While serving in his first post at 
Kangaroo Island he met Gould with whom he 
subsequently corresponded and to whom he sent 
specimens of birds. He also sent a large collection 
of shells from Kangaroo Island to the Zoological 
Society of London. In 1841 he moved to Port 
Lincoln where he soon became interested in the 
fauna of the area. He contributed an article 
entitled "A Sketch of the Natural History of Port 
Lincoln" to the first volume of the South Australian 
Magazine (1841), in which he listed and gave 
notes on some animals common in the district at 
that time. He mentioned two species of opossum, 
a bandicoot, two species of kangaroo rat (one with 
a white tipped tail), five species of macropod, a 
wombat and spiny anteater. He also referred to a 

J. 
Fig. 2. Some of the earliest citizens of Adelaide were 

interested in Natural Science. The Natural History 
Society, however, was short-lived. The Adelaide 
Philosophical Society, which was formed in 1853, 
became in 1880 the Royal Society of South 
Australia. The history of the latter has been 
unbroken since its inception. (South Australian 
Gazette and Colonial Register 15 December 
1838.) 

 
rodent-like "dormouse" with a tufted tail, brown 
rats, house mice, wild dogs (dingoes) and seals. 

Among the writers to the early newspapers was 
C. A. Wilson who arrived from England in 1839 
and whose special interest was the study of 
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insects. Davidson (1936 p. 35) described him as 
"the first entomologist in South Australia". In 1841 
under the name of "Amator naturae" he began a 
series of articles for the Register called "Notes on 
the Natural History of South Australia". They were 
mostly entomological. Each comprised two 
sections, one dealing with a general topic, such as 
the hibernation of insects, nocturnal, carnivorous 
insects etc., and a second which he called "The 
Sequence of the Month". The latter was really a 
monthly notice of the insects (classified into 
orders together with notes) which he observed 
from day to day. For instance, in the first article 
(November 1841) he wrote, "Coleoptera (beetles). 
Oct. 1-4 in North Adelaide. Genus Curculio-many 
species, some very common on old fences and 
bark of trees. Several small species of 
Melolonthae and of small Carabidae. In some 
decaying matter some minute species of 
Brachelytra and small Scarabidae. The beautiful 
and copper coloured Chrysomelae very common 
all the month, principally found on trunks of gum 
trees. The common lady-bird Coccinella very 
frequent in our garden ... " Wilson also wrote 
articles for Farm and Garden and contributed 
papers to the Adelaide Philosophical Society. In a 
letter to the Examiner (Adelaide, 14 May 1853) he 
not only advocated the building of a State 
Museum but also offered to stock it with 
specimens. Wilson's informed and stimulating 
articles indicate that even in the earliest years of 
the State there was an interest in zoology both 
"pure" and "applied". 

George French Angas, naturalist and artist, 
came to Adelaide in 1844. In 1849 he painted 
kangaroos and insects for his publication "South 
Australia Illustrated". It was during his 
appointment as Secretary of the Australian 
Museum, Sydney, a post which he held from 1853 
to 1860, that he became interested in the 
classification of shells. He returned to South 
Australia in 1860 and thereafter devoted much of 
his life to the study of South Australian molluscs, 
publishing a series of taxonomic papers mostly in 
the Proceedings of the Zoological Society, London 
for the years 1865-1878. In his most important 
work he listed 297 species, which he had 
collected in the State, together with notes on their 
distribution and habib-the most comprehensive 
zoological study attempted in South Australia up 
to that time. 

 
The Adelaide Philosophical Society 

The Adelaide Philosophical Society, founded in 
1853, discussed a wide range of topics at its 
meetings such as philosophy, literature, natural 

science, education, public health etc. Papers were 
read and sometimes appeared in shortened form 
in the Register. Some of the zoological subjects 
raised at its meetings were the motion of animals 
(three papers by C. A. Wilson in 1854-1857), the 
flight of birds (W. Rutt in 1871) and certain 
freshwater crayfish (F. Smeaton in 1878). The 
topics were usually treated in a general way, 
involving little research other than reading. 
Madigan (1936 p. iii) says that the Society 
"continued a useful existence, at times 
handicapped by lack of papers, lack of interest 
and lack of funds". It was rejuvenated, however, in 
1878 largely through the efforts of Professor 
Ralph Tate. 

 
The South Australian Institute Museum 

The Philosophical Society right from its inception 
argued strongly for the building of a Museum in 
Adelaide. Following pressure from both the 
Society and a number of influential and far-sighted 
citizens the State Parliament in 1856 passed The 
South Australian Institute Act (Fig. 3), which led to 
the establishment of the South Australian Institute, 
comprising a Public Library and a Museum, under 
the direction of a Board of six members. In 1857 
the Board asked the Government of the day for 
£4,000 for the construction of an Institute Building, 
a request that was eventually granted. After 
considerable debate and delay a site for the new 
building was selected at the corner of North 
Terrace and Kintore Avenue (Fig. 4). In due 
course it was erected and opened on 29 January 
1861. The occasion was not only a festive one-
1000 citizens were invited and refreshments 
provided (Hale 1956)-but also a most important 
day for the future of zoology in South Australia. It 
meant that there was now a place in the State 
where specimens could be sent and identified, if 
only tentatively, and where a reference collection 
of its fauna was gradually being built up. The 
establishment of a Museum, if only a small one 
and little more than a "one man band", only 20 to 
25 years after the foundation of the province, 
reflects great credit on the early colonists, their 
foresight, aspirations and resolve, especially when 
it is realised that in 1856 they numbered only 
about 86000 (SA Year Book 1981) and that at the 
time the revenue of the State was less than £1 
000000 (Harcus 1876). 

The first Curator of the Institute Museum, 
appointed in 1860, was F. G. Waterhouse (Fig. 5), 
"a gentleman, whose connection with the British 
Museum and general scientific and practical 
knowledge of zoology and of the 
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management of museums in particular, point 

him out as eminently qualified for the office" (Hale 
1956 p. 11). His commencing salary was £50 per 
year with the possibility of rising to £200. 
Waterhouse must have led a very active life as 
Curator, administrator, zoologist and collector at 
the newly established Museum. In 1861 he 
collected plants and insects at Kangaroo Island 
and in 1862 he was naturalist and collector on the 
final and most difficult expedition of J. McDouall 
Stuart. Reference has already been made to the 
birds Waterhouse collected on this journey and 
which were identified by Gould. He dredged and 
collected marine specimens in St Vincent Gulf and 
off Kangaroo Island. According to Hale (1956 p. 
20), "Waterhouse was on duty from Monday until 
Saturday at noon and the dredging ventures were 

carried out at the weekends. It would seem that 
he often paid the necessary expenses out of his 
own pocket, being rather chary of approaching the 
then Secretary of the Board, Robert Kay, who 
kept a close hand on the institutional purse". 
Waterhouse's zoological writings, however, were 
few; one on an insect Stylops, read to the 
Adelaide Philosophical Society and a chapter 
entitled "The Fauna of South Australia" in "South 
Australia; its History, Resources and Productions" 
edited by Harcus (1876) . 

The zoological collections of the Museum 
steadily grew from 1856 to 1875 largely through 
the efforts of Waterhouse and F. W. Andrews. 
Andrews first became associated with the 
Museum as a collector in 1864, a relationship 
which was maintained for nearly 20 years. He 
travelled to many parts of the State, some remote, 
often obtaining valuable material, especially of 
birds. As a member of the Lake Eyre Expedition in 
1874-5 he collected the first specimens of the 
Eyrean Grass-wren, Amytornis goyderi (Gould) 
and of the Night Parrot, Geopsittacus occidentalis 
Gould. Although both species have been rarely 
seen since Andrews's day, they are not extinct as 
many thought, Parker, May & Head (1978) 
collecting the Grasswren in the Simpson Desert 
and Parker (1980) sighting four specimens of the 
Night Parrot "flushed from an extensive tract of 
samphire-like bassia Sclerolaena intricata on the 
Cooper's Creek flood plain east of Lake 
Perigundi". Andrews wrote a series of articles on 
birds for 

Fig. 4. An early photograph of the South 
Australian Institute, a combined Museum, 
Art Gallery and Library. The building was 
opened in 1861. Government House is in 
the left background. (SA Museum 
photograph.) 
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Fig 5. F. G. Waterhouse, the first Curator, 
administrator and collector at the South 
Australian Institute Museum-1860-1882. (SA 
Museum photograph). 

 
the Chronicle in 1883 and a paper on the Night 

Parrot. 
One serious criticism now levelled at 

Waterhouse is that during his term of office as 
Curator, a large number of specimens, some 
exceedingly valuable, were sent to other countries 
as exchange material (Fig. 6). Hale (1956 p. 18) 
refers to the period 1865-1875 as one marked by 
"a dispersal of collections". He says, 
"Unfortunately neither Waterhouse nor his Board 
realised the importance of retaining immediately 
large and comprehensive Australian collections; 
exotic material was coveted and solicited in 
exchange for specimens of our fauna, particularly 
birds and mammals which we would be glad to 
have in the Museum today". 

 

THE ESTABLISHMENT OF SCIENTIFIC 
iNSTITUTIONS, SOCIETIES, JOURNALS AND 

LIBRARIES; 
A PERIOD OF STEADY GROWTH, 

1875-1920 
Natural Science at the University of Adelaide 
The establishment of a Chair of Natural History 

at the University of Adelaide (founded in 1875) 
meant that Zoology, as part of a subject called 
Biology, was able to be studied at the University. 
Ralph Tate was the Foundation Professor and his 
first lectures were given in 1876. His interests 
were in geology (his special study), botany and 
zoology (Fig. 7). His was an excellent 
appointment. He was well-informed, able, lively 
and enthusiastic, 
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Fig. 7. Ralph Tate, the Foundation Professor of 
Natural Science at the University of Adelaide, 
took up his appointment in 1875. Geologist, 
botanist and zoologist, he was largely 
responsible for the early development of 
natural science in Adelaide and for the 
establishment of the Royal Society of South 
Australia. (University of Adelaide Archives). 

 
a stimulating lecturer and a person with 
progressive ideas and vision. He played a very 
prominent part in the development of geological 
and biological science in Adelaide, in the 
establishment of the Royal Society of South 
Australia and of its Transactions. 

At the University he gave two sets of lectures in 
Biology, the first, a one year course for the 
degrees of B.A., B.Sc. and M.B.,B.S. and the 
second, an additional course for the degree of 
M.A. According to the Calendar of the University 
for 1879 the first course consisted of two terms of 
Zoology and one of Botany and that the zoological 
section contained the following topics; 
"Inheritance and variation. Origin of species. 
Principles of classification. Morphology and 
physiology of the Protozoa and Coelenterata. The 
structure, function and distribution in time and 
space of the different classes of the Mollusca and 
Annulosa. The anatomy and physiology of the 
skeleton, of the alimentary, circulatory, nervous 
and respiratory organs of fish, amphibians, 
reptiles, birds and mammals. The characteristics 

of the orders of vertebrates. The broad facts 
relating to the geographical and geological 
distribution of vertebrates". There is no doubt that 
Tate's course was wide-ranging, up to date and 
interesting. By 1882 a third year subject, Zoology 
and Comparative Anatomy was available to 
students studying for a B.Sc. 

Tate's own research was substantial. Although 
his most important work was geological, he wrote 
about 40 botanical and 30 zoological papers, most 
of which were published in the Transactions of the 
Royal Society of South Australia. His zoological 
studies dealt largely with the taxonomy of 
molluscs, the most important being a census of 
the molluscan fauna of Australia (Tate 1888), and 
with some land snails from the State. 

When Tate gave public lectures they were well 
attended and popular. He was not stiff and staid 
but, on the contrary, is reported to have been a 
"bon viveur" (Alderman 1976). One story is that 
two vehicles were always required for geological 
excursions, one for the students and the other for 
provisions and a keg of beer. It is not surprising, 
then, that he was well-liked at the University. 

In spite of Tate's ability, energy and enthusiasm 
few students seem to have studied Zoology 
beyond the first course and there seems to have 
been little or no zoological research at the 
University. It is likely, then, that Tate will be 
remembered by zoologists for his own research, 
the stimulating effect that he had on biological 
science, for his activities in the Royal Society of 
South Australia (he was Editor of the Transactions 
for 16 years) and for his plain and direct speaking, 
as shown in his inaugural address to the Royal 
Society of South Australia in 1878. 

The Chair of Natural History remained 
unoccupied after Tate's death in 1901 and no 
equivalent post was created until the appointment 
of T. G. B. Osborn as Professor of Botany in 
1912. In the meantime the emphasis in natural 
science at the University seems to have swung to 
geology and mineralogy, W. G. Howchin and W. 
Woolnough acting as lecturers until the 
appointment of Douglas Mawson as Lecturer in 
Geology in 1905 and as Professor in 1919. 
Zoology at the University remained in partial 
eclipse until the arrival of F. Wood Jones as 
Professor of Anatomy in 1919 and the 
appointment of T. H. Johnston to the Chair of 
Zoology in 1922. 

 
The Royal Society of South Australia and the 
Transactions of the Society 

In his historical account of the Royal Society of 
South Australia R. S. Rogers (1922) records that 
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the Adelaide Philosophical Society suffered a 
grave setback during the 1860s and 1870s, its 
troubles stemming from a decline in its 
membership and its finances. Eventually its 
fortunes almost reached rock bottom and its 
activities nearly ceased. Fortunately, however, all 
was not lost, thanks to the support coming from 
the newly established University of Adelaide and 
the seemingly miraculous acquisition from the 
State Government in 1879 of an annual grant or 
subsidy equal to the total subscriptions that the 
Society raised from its members. 

Rogers (1922 p. 635) writes, "The influence 
exerted by the University can hardly be 
overestimated. It did not intrude itself gradually 
but was almost cataclysmic in its suddenness. 
The Society began to radiate vitality. The scientific 
leader for which it had waited so long appeared in 
the person of Professor Ralph Tate whose energy 
was tremendous. Popular lectures were delivered, 
public interest aroused, resulting in a sudden 
accession of strength to it ranks and a welcome 
increase to its funds ... and the Society was soon 
raised from a mere parochial body to an assured 
place in the scientific world". 

The winning of a subsidy grant from the 
Government was most timely for the Society. It 
meant that the Transactions of the Philosophical 
Society could now be published without fear of 
incurring debt. Although the subsidy for 1879 was 
only £118 it was sufficient to pay for the cost of 
the publication. It was a great day for the Society. 
"Since then," writes Rogers, "the Society has 
never looked back." In 1880 it was granted Royal 
Patronage under the title of "The Royal Society of 
South Australia". 

The Royal Society has played an important part 
in the development of zoology in the State, 
especially during the years 1875 to 1920, for a 
number of reasons. In the first place its monthly 
meetings provided a forum where zoological 
papers (along with those of other sciences) could 
be read and discussed. Secondly the 
Transactions of the Society provided a place 
where the results of zoological research could be 
published and thereby made known in other parts 
of the world, and thirdly the Society, as time went 
on, was gradually building up a scientific library, 
something that was essential in a young and 
isolated country. 

The Transactions of the Society was the first 
South Australian scientific journal and the only 
one that published zoological articles until the 
appearance of the South Australian Ornithologist 
in 1914 and the Records of the South Australian 

Museum in 1918. It has now been published 
continuously since 1878. In addition the Society 
has been able to establish its own library largely 
by exchanging its Transactions for publications of 
similar societies elsewhere. In 1921, according to 
Rogers, the Society made 231 exchanges. Today 
the number is more than 400, a fact that attests to 
the high quality and worth of the publication. At 
the present time the Transactions is still at the 
forefront in the publication of South Australian 
zoological research, in spite of the existence of a 
large number of local and international journals 
sponsored by specialistsocieties. 

 
Steady growth at the Museum 

The South Australian Institute, opened in 1861, 
housed both a Library and Museum. It soon 
became evident that the space allotted to the 
expanding Museum was insufficient. It had to 
serve the needs of geology, zoology and 
anthropology and had to provide for both display 
and storage. The building was badly overcrowded. 
Parliament was asked for money to erect a new 
structure but 1867 was a depression year and the 
State coffers were almost empty. In 1875, 
however, a Royal Commission recommended that 
the Institute Museum be replaced by a Public 
Library and a Museum and that two new buildings 
be erected on North Terrace, the eastern one to 
be the Museum and the western one the Library. 
The sequence of events that led to the 
establishment of the present Museum building is a 
saga related by Hale (1956) in his "The First 
Hundred Years of the South Australian Museum: 
1856-1956". Eventually enough money (£41 000) 
was found to construct the western building, the 
present State Library, which was opened in 1884. 
Once again it had to act as Art Gallery, Library 
and Museum and once again it was "hopelessly 
inadequate". The Government of the day, 
although sympathetic, was unable to find the 
money required for the construction of the eastern 
block. Instead it made available £10 000 for the 
erection of a red-brick building, the northern wing, 
which was duly opened in 1895. At this point the 
western block was passed over to the Library and 
the northern wing became the Museum. "Thus," 
writes Hale (1956 p. 70), " ... the Museum for the 
first time was housed in a building solely provided 
for its purposes." It was not until 1915 that the 
eastern wing, recommended for construction in 
1875, was erected and opened (Fig. 8). 

Almost all of the zoological research in South 
Australia from 1875 to 1920 was performed by the 
staff or honorary staff of the Museum. All the 
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Directors of the Museum, except Sir Edward 
Stirling, and most of scientific staff were 
zoologists. F. G. Waterhouse retired in 1882, J. 
W. Haacke was Director during 1884-1885, 
Stirling acted as Honorary Director from 1889 to 
1895, as Director from 1895 to 1912 and as 
Honorary Director again during 1913-1914. E. R. 
Waite was Director from 1914 until 1928. 

Sir Edward Stirling F.R.S. was prominent in the 
early history of the Medical School of the 
University of Adelaide as its first Professor of 
Physiology and in the scientific life of the State as 
a palaeontologist and anthropologist. His best 
known zoological work at the Museum was his 
description of the marsupial mole, one of the most 
specialised and least known of Australian 
marsupials (Stirling 1889, 1891a & b). His first 
report was a preliminary one, in which he 
announced that he had received a small molelike 
creature, which he believed was a new species, 
from Idracowra Station, about 160 km from 
Charlotte Waters Telegraph Station. Stirling found 
it difficult to give much information about the 
animal on account of its poor condition, since the 
specimen "wrapped merely in a rag saturated in 
kerosene and enclosed in a revolver cartridge box 
had traversed over 1000 miles largely by pack 
horse and coach". Stirling (1891a) named the 
animal Notoryctes typhlops (typhlops = blind), 

described it in more detail (having received more 
specimens), and gave an account of its habits and 
habitat. His description is detailed and the 
lithographic figures, beautifully drawn by Miss 
Rosa Fiveash, are of exceptional merit. His most 
important palaeontological work was the 
assembling of the giant marsupial, Diprotodon 
australis, from bones found at Lake Callabonna 
and of the fossil bird, Genyornis. Other than 
Stirling's work on Notoryctes and his identification 
of the mammals collected during the Elder 
Expedition, little attention seems to have been 
given to the mammals of the State until the arrival 
of F. Wood Jones in the early 1920s. 

E. R. Waite, after serving as an assistant on the 
staff of the Australian Museum, Sydney and as 
Curator of the Canterbury Museum, New Zealand, 
was appointed Director of the South Australian 
Museum in 1914, just when the new eastern wing 
was about to be opened (Fig. 9). As soon as he 
arrived he began a general reorganisation now 
that more room was available for displays. His 
research interests were the taxonomy of fish, 
reptiles and marine mammals. Before coming to 
Adelaide he had visited sub Antarctica in 1912 as 
ichthyologist with Mawson on the Aurora and 
subsequently compiled the Australian Antarctic 
Expedition Report on Antarctic fish. His 
outstanding contributions to 
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Fig. 9. E. R. Waite examines a small specimen 
near Cooper Creek (1916). (S.A. Museum 
photograph). 

 
South Australian zoology were his "Fishes of 
South Australia" (Waite 1923) and his "The 
Amphibia and Reptiles of South Australia" (Waite 
1929). As Director he pioneered and edited the 
Records of the South Australian Museum and laid 
the foundations of a Museum much as we know it 
today. His term of office extended to 1928. Hale 
(1928), who remembered him at the Museum, 
says that Waite rode a motor-cycle in the early 
days of internal combustion engines, disliked 
social functions but was fond of playing the flute. 
A list of his p.ublished papers is given in Hale 
(1928). 

Curators during the period 1875 to 1920 were G. 
O. Tepper (insects), A. H. C. Zietz (birds and 
fishes), F. R. Zeitz (birds and reptiles) and E. C. 
Stirling, as Director, cared for the mammalian 
collection. A. M. Lea (insects) was appointed in 
1911. Honorary (zoological) curators and workers 
were W. T. Bednall (molluscs), W. H. Baker 
(crustaceans), J. C. (later Sir Joseph) Verco 
(molluscs), 1. Blackburn (insects) and C. B. Lower 
(insects). H. M. Hale (Fig. 10) and N. B. Tindale 
joined the staff, the former in 1914, the latter in 
1918. 

The amount of research conducted by the staff 
steadily increased during the period 1875-1920, 
so much so that in 1917 the Director, Waite, 
suggested "that the South Australian Museum, 
issue a scientific publication to be devoted to 
research work of the staff ... " The Records of the 
South Australian Museum, as the new journal was 
called, first appeared in 1918 and has been 
published without interruption since that date. The 
Museum by exchanging its Records for the 
journals of other institutions has been able to build 
up a useful and valuable reference library. 

Fig. 10. H. M. Hale-Director of the South 
Australian Museum from 1932 to 1960. 
(SA Museum photograph). 

 
With the growth of the libraries at the Royal 

Society of South Australia, at the South Australian 
Museum and at the University of Adelaide it 
became easier for research workers to keep 
informed of developments in their fields of study. 

The zoological research conducted at the 
Museum from 1875 to 1920 dealt largely with the 
taxonomy of insects, crustaceans, molluscs, fish, 
reptiles, birds and mammals. Tepper, Blackburn, 
Lea and Lower were prominent in the study of 
insects. Tepper came to South Australia with his 
German speaking parents in 1847 and soon after 
the family began farming at Lyndoch. He was 
educated partly at the local school and partly at 
home and seems to have always been interested 
in natural history. For 15 years he served as 
school teacher successively at Gomersal, 
Monarto, Nuriootpa, Ardrossan and Clarendon, at 
the same time carefully noting the flora and fauna 
of the places where he was stationed. In 1878 he 
began to contribute papers to the Adelaide 
Philosophical Society. The first, entitled 



 

 
174 

"The decrease of many species of insects and 
the increase of some in South Australia" was an 
ecological paper that would still warm the heart of 
a present-day conservationist. Tepper considered 
that the chief agents causing the changes in the 
population of insects noticed near his home at 
Monarto were, "the browsing of cattle and sheep, 
the woodcutter's axe and the farmer's plough". "All 
these," he writes, "change the aspect of nature 
greatly and alter very much the relations of animal 
and vegetable life." The paper is still relevant. 
"Protection of trees and shrubs and speedy 
planting, where extinct, are the only preventative 
remedies. Every hillock, every sandy patch, every 
roadside ought to be studded with groves of trees 
and shrubs, and cattle carefully excluded from 
them, for the nipping off of young shoots means 
dwarfing, sickening and often death for some of 
them." With great enthusiasm and in almost lyrical 
strain he goes on to stay, "When this [the 
replanting etc.] is brought about there will again 
greet our ears the joyous hum of the beetle, the 
stealthy hush of the lacertilia [lizards] and the 
merry twitter and song of the birds but in well 
balanced number, their mutual checks being 
carefully supplied by nature." 

In 1883 he joined the staff of the Museum, first 
as collector at a salary of £150 per annum, 
eventually gaining for himself in 1893 the title of 
"Museum Entomologist". Besides writing quarterly 
reports for the Museum Board, articles on insects 
for the daily papers and performing routine 
curatorial work, including the Museum's typing 
(Hale 1956), he contributed papers on zoology, 
botany and geology. Most of his zoological 
research dealt with the taxonomy of locusts, 
phasmids, crickets and cockroaches. Tepper 
possessed a lively and enquiring mind. In an 
account of Tepper's life and work Kraehenbuehl 
(1969) lists the following as some of the topics 
about which he wrote and on which he sometimes 
addressed meetings; how sap rises in trees, 
surface soil and fertility, the influence of 
vegetation on rainfall and climate, rainmaking, the 
wonders of a mallee scrub etc. Hale (1956 p. 89) 
writes that he was a heavy pipesmoker and that 
his room "was redolent of a not unpleasant 
mixture of naphthalene and tobacco". 

Canon T. Blackburn, rector of St Margaret's, 
Woodville from 1885 to 1912 and an Honorary 
Curator at the Museum, made a life-long study of 
beetles. His first contribution to the Transactions 
was in 1887 and his 75th and last in 1912. He was 
an indefatigable worker. Lea (1912) says that 
Blackburn described 3069 species and that his 
descriptions were drawn up with great care, the 
diagnosis being given in Latin, followed by 

comparative notes in English. His papers are 
listed in Lea (1912). 

Lea, who succeeded Tepper in 1911, had 
previously been Government Entomologist in 
Western Australia. He was both a systematist with 
a special interest in Coleoptera and an economic 
entomologist, sometimes acting as a consultant 
and advisor to Australian and foreign 
Governments. According to Hale (1932), "His 
knowledge of insects harmful to man was 
extensive and on a number of occasions he used 
certain insects as biological controls". From 1915 
to 1920 he was engaged in attempts to reduce the 
attacks of weevils on the large quantities of wheat 
stored in the country on account of the Great War. 
He was a great collector of insects too. During his 
term of office, the entomological collection of the 
Museum grew from something "relatively simple" 
to well over one million specimens and will 
"always stand as a monument to his two decades 
of zealous service and untiring efforts" (Hale 
1932). His main taxonomic interest was in the 
Curculionidinae or weevils. His 281 publications 
(listed in Hale 1932) included papers on root galls, 
potato moths, flour beetles, scale moths, codling 
moth, Mediterranean fruit fly etc. In all he 
described 5520 new species. Most of his work 
was published in the Transactions or the Records. 
As Matthews (1982 p. 2) stated, "His prodigious 
collecting and describing activities have never 
since been matched". 

More than 100 papers on the taxonomy of 
Lepidoptera (butterflies and moths) have 
appeared in the Transactions and the Records 
during the last 150 years, most being written in 
the period 1870 to 1920. Four workers were 
largely responsible, M. E. Guest, E. Meyrick, C. B. 
Lower and A. J. Turner. 

Crustaceans received little attention from 
taxonomists in South Australia before the turn of 
the century, only three papers appearing in the 
Transactions, one by Tate on some phyllopodous 
crustaceans, a second on some species of Squilla 
and a third by A. H. C. Zietz on hermit crabs. W. 
H. Baker, an Honorary Curator, published 16 
papers in the Transactions from 1902 to 1926, 
most of them dealing with decapods from the 
State. 

Tate, working chiefly from the University, and 
two of the Museum's honorary staff, Bednall and 
Verco, were largely responsible for the advances 
made at the time in the systematics of South 
Australian molluscs. Mention has already been 
made of Tate's census of Australian molluscs and 
his study of land snails. W. T. Bednall spent many 
years classifying and systematically arranging the 
Museum's collection of shells. He contributed 
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several papers to the Transactions between 1870 
and 1915. 

Sir Joseph Verco was born in Adelaide and 
received his medical education in London. As a 
physician he took an active role in establishing the 
Medical School of the University of Adelaide, 
serving as Lecturer in Medicine from 1887 to 
1915. He was also a keen collector of molluscs 
and for the most of his life closely associated with 
the Museum. He used to say, "My interest in 
shells began when I was quite a lad and made a 
Museum in the backyard of our home in Morphett 
Street, Adelaide. Shells, I thought, were more 
desirable to collect than insects, less liable to 
explode than bird's eggs and not quite so easily 
broken". Verco's interest was largely taxonomic. 
He carried out at his own expense extensive 
dredging operations in St Vincent and Spencer 
Gulfs and along the coast of the Great Australian 
Bight. His collection of specimens, including 
molluscs, echinoderms, crustaceans, bryozoans 
and sponges, eventually came to the Museum 
and now forms a valuable part of the Museum's 
collection of marine invertebrates. He contributed 
handsomely to the Research and Endowment 
Fund of the Royal Society of South Australia and 
in 1926 donated £5 000 to assist in establishing 
the Australian Journal of Medical Science. The 
Verco Medal, the award of the Royal Society of 
South Australia for distinguished ·scientific work 
published by a member of the Society, was 
named in his honour. His book, "Combing the 
Seas" (Rigby, Adelaide), posthumously published 
in 1935, supplied information about many of the 
specimens collected by him. The South Australian 
Naturalist of August, 1933 gives the titles of his 
papers. 

Glover & Ling (1976) and Glover (1979) have 
outlined the early history of ichthyology in the 
State. The number of species of fish known from 
South Australia gradually increased during the 
1880 and 1890s largely as a result of the tireless 
collecting of A. H. C. Zietz. Zietz came to South 
Australia in 1884, having been Curator of the 
Zoological Institute Museum at Kiel. His interests 
were in birds and fishes. His first post in Adelaide 
was as Museum Preparator but in 1888 he was 
appointed Assistant Director under Stirling. Hale 
(1956 p. 41) says that "A Zietz was right hand 
man to Stirling for 25 years ... " His records show 
that by 1887 he knew of about 200 species of fish 
that lived in South Australian waters. Zietz also 
described seven species of fish from the Finke 
River, wrote on the edible fishes of the River 
Murray and, in a series of papers, published a 
synopsis of South Australian fishes. He retired in 
1911. It was left to Waite, however, to produce the 

first illustrated catalogue of the State's fishes, the 
work appearing initially as two papers in the 
Records. In 1923 they were combined as one 
volume to become one of the first Handbooks of 
the Flora and Fauna of South Australia and, 
incidentally, one of its best sellers. 

At the Museum both F. R. Zietz, a son of A. C. 
H. Zietz, and Waite studied reptiles, the former 
lizards and the latter snakes. Both published 
papers on the group in the Transactions and in 
the Records. The culmination of Waite's studies 
on reptiles came later in 1929 with the publication 
of the Flora and Fauna Handbook, "The Amphibia 
and Reptiles of South Australia". F. R. Zeitz was 
made Ornithologist in 1919. He was a foundation 
member of the South Australian Ornithological 
Association and chairman of the editorial 
committee of the earliest publications of the South 
Australian Ornithologist. 

 
The South Australian Ornithological Association7 

The South Australian Ornithological Association 
was founded in March 1899 and its early history is 
briefly recorded by Crompton (1914). The 
Association appears to have been the first of its 
kind in Australia (Crompton 1914). According to a 
revised set of rules (South Australian Ornithologist 
1953, p. 36) the aims of the Association are (1) to 
encourage the study and protection of birds and 
(2) to record the results of scientific research into 
all aspects of bird life. 

The Association's journal the South Australian 
Ornithologist was first published in January 1914, 
the editorial committee comprising F. R. Zietz 
(President), who was in charge of birds at the 
South Australian Museum, A. M. Morgan, S. A. 
White and R. Crompton. The first part of volume 
one contained the following articles: History of 
Ornithology in South Australia (R. Crompton); 
Avifauna of Melville Island, NT. (F. R. Zietz); 
Rhipidura tricolor, the Black and White Fantail ("It 
is the intention of this journal to describe 
accurately and completely one kind of bird in 
every issue, beginning with the common"); 
Halcyon macleayii caeruleus subsp. n. (E. Ashby); 
Current Observations (J. W. Mellor, H. E. Laffer); 
Observations on the Laughing Jackass, Dacelo 
gigas (C. L. Crompton). 

South Australia is fortunate in that it has always 
possessed a group of keen and active 

       
7
 Only an outline of the history and activities of the 

Ornithological Association, the Field Naturalists' 
Society and the Royal Zoological Society is 9iven in 
the present Chapter. No attempt is being made to 
relate their history to the periods 1875-1920, 1920-
1950 etc. 
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ornithologists and it is a measure of their 
enthusiasm and vigour that the South Australian 
Ornithologist has now been published 
continuously for 70 years. Ornithological studies 
by South Australians also appear in the Emu, the 
journal of the Australian Ornithological Union, 
which was first published in 1901-1902. Most of 
the papers in the South Australian Ornithologist 
deal with the following topics: the description of 
species and subspecies, the problems of 
speciation, the distribution of birds, records of 
visiting or stray birds, the habits and behaviour of 
birds, the protection of birds, the preparation of 
lists of protected birds and the conservation of 
avian habitats. 
 
The Field Naturalists' Society of South Australia 

The Field Naturalists' Society of South Australia 
was founded as a Section of the Royal Society of 
South Australia in 1883, Professor R. Tate playing 
a leading part in its formation. In 1963, however, 
so that it could own property in its own right, the 
Field Naturalists' Section withdrew from the Royal 
Society and was incorporated as a separate body, 
the Field Naturalists' Society of South Australia. 
The events leading to the formation of the original 
Section were reported in the Transactions for 
1883 and its first rules were set out in an appendix 
to the Transactions for 1885. In his Presidential 
address to the Royal Society on 7 October 1884 
Dr Whittel, in referring to the Field Naturalists' 
Section said, "That Section owes its origin to a 
decision expressed by a number of young men ... 
and young women also, to band themselves 
together for mutual assistance in the more 
elementary branches of natural science". The 
Section, judging from its records, which were 
published as appendices of the Transactions until 
1918, flourished in its early days much as it does 
today. Evening meetings at which informed 
people spoke and at which objects of scientific 
interest were exhibited, were held at monthly 
intervals and half- and full-day excursions were 
conducted to places like Hallett Cove, Belair, Port 
Adelaide, Crafers, Noarlunga, Clarendon and 
Glenelg. Some of the excursions, jUdged by the 
distance its members seem to have walked, the 
amount of collecting done and the amount of 
instruction given, must have been rather 
strenuous. They were, however, very popular. 
Wherever it went the group, perhaps as befitting 
its dignity, liked to have for itself a reserved 
railway carriage or special tram. At least on one 
occasion "the special tram ordered (for the return 
trip) did not make its appearance owing, as 
subsequently ascertained, to the carelessness of 

the manager of the Tram Company; and the party 
had to crowd into an ordinary car, reaching town 
at about quarter-past seven". 

The Society in the early days of its existence 
catered for the special interests of its members by 
forming sub-sections that studied shells, 
microscopy, life in aquaria, birds etc., a practice 
that is still followed. In 1975, for instance, the 
Society provided the following clubs or groups for 
its members: Botany, Herpetology, Mammals, 
Camera and Junior Naturalists. 

Since 1919 the Field Naturalists' Society has 
published the South Australian Naturalist, a 
journal of its own, containing a record of its 
activities and articles of scientific interest and 
importance. The journal has without doubt 
gathered strength as it has become older. For 
instance, the 1975-1979 publications contained 
zoological papers on such matters as a new 
dasyurid marsupial from South Australia, additions 
to the fishes of the State, studies of South 
Australian seals, the food of feral cats in an arid 
environment, the rediscovery of the Swamp 
Antechinus in South Australia, a study of Central 
Australian fishes and a check-list of and a key to 
the bats of South Australia. 

The Field Naturalists' Society, almost from its 
beginning, strongly advocated the setting aside of 
certain areas of the State as floral and faunal 
reserves. It played a leading role in the 
establishment of Flinders Chase Reserve on 
Kangaroo Island, the history of which was told by 
Samuel Dixon (1920) in his booklet, 'The Full 
Story of Flinders Chase". This publication was 
enlarged and reprinted as one of the projects 
designed to mark the Society's centenary in 1983. 
A brief history of Flinders Chase is also recorded 
on a bronze plaque mounted on a rock near the 
headquarters of the Park. It reads, "The 
Foundation of Flinders Chase was due to action 
by the Royal Society of South Australia, initiated 
and sustained by the Fauna and Flora Protection 
Committee of the Field Naturalists' Section. The 
formation of this committee followed a call for 
wildlife preservation by A. F. Robin in 1888. In 
1892 the committee proposed "That it is desirable 
that the western end of Kangaroo Island be 
reserved for the protection of native fauna and 
flora". Through the efforts, in particular of Samuel 
Dixon, Edwin Ashby and Captain S. A. White, 
from 1906 onwards several deputations, strongly 
supported by universities, learned societies, local 
government bodies and prominent citizens, put 
this proposal to the South Australian Government. 
Flinders Chase was established by an Act of 
Parliament in 1919, for the "protection, 
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preservation and propagation of Australian fauna 
and flora". The path leading to the establishment 
of the Chase, however, was not an easy one and 
credit must go to those field naturalists who for so 
many years not only advocated but tirelessly 
fought for its provision. In Flinders Chase they 
have left us a valuable legacy. 

 
The Royal Zoological Society of South Australia 

C. E. Rix (1978) wrote a detailed history of the 
Royal Zoological Society of South Australia to 
commemorate the centenary of the Society's 
activities. The Society began in 1878 as the South 
Australian Acclimatization Society, the aims of 
which were "the introduction, acclimatization and 
domestication of all innoxious animals, birds, 
fishes and insects, whether useful or ornamental; 
the perfection, propagation and hybridisation of 
races newly introduced or already domesticated 
animals; the spread of indigenous animals from 
part of the colony where they are already known 
to other localities where they are unknown ... ". As 
Rix points out, it is difficult to imagine a set of 
proposals better calculated to upset the ecological 
balance of the State and that the formation of a 
society with such aims would today most certainly 
be illegal. The damage caused by the introduction 
of rabbits in the country, however, soon brought 
the ideas of acclimatization into question and 
disrepute. The more thoughtful members of the 
Society began to realise that it "should play the 
role of providing a base for the gleaning and 
dissemination of zoological knowledge rather than 
of transforming the local environment into what 
could be at best only a partial and probably poor 
imitation of that for which some of the colonists 
were homesick" (Rix 1978 p. 7). 

The year 1882 was as an important one for the 
young Society. Firstly, its name was changed to 
the South Australian Zoological and 
Acclimatization Society and its acclimatization 
activities were gradually pushed into the 
background. Even so, the word "acclimatization" 
was incorporated in the name of the Society until 
it received Royal Patronage in 1938, when it 
became known as the Royal Zoological Society of 
South Australia. Secondly, in 1882 a part of the 
Botanical Reserve on Frome Road near the Albert 
Bridge was set aside for the establishment of a 
Zoological Gardens or Zoo. The site was 
surveyed and mapped by none other than W. G. 
Goyder, one of the State's best known Surveyor-
Generals. 

The first Zoological Gardens, opened in 1883 
under the Directorship of R. E. Minchin, was 
small, consisting of 37 species of mammals 

(including an elephant, two leopards and three 
baboons ), one reptile and 36 species of birds. Its 
numbers, however, soon grew rapidly and new 
arrivals in 1884 included lions, tigers, panthers, 
hyaenas, antelopes, spotted deer and many birds. 
R. E. Minchin served as Director until his death in 
1893 and must receive credit for the successful 
organisation of the State's first Zoo. 

A. C. Minchin, a son of R. E. Minchin, was the 
second Director and held office from 1893 until 
1934. Under his direction the Zoological Gardens 
made steady progress, the number and variety of 
its inhabitants increased and special attention was 
given to the way animals were housed and fed. 
The third Director, R. R. Minchin, son of A. C. 
Minchin, acted from 1935 to 1940. He was 
followed by V. D. Haggard from 1940 to 1963 and 
W. E. Lancaster from 1963 until 1978. During 
Lancaster's term of office close relations were 
established between the Education Department of 
South Australia and the Zoological Gardens with 
the result that schools were encouraged to make 
more use of the Zoo in their teaching, especially 
of biology. It is interesting to note that the 104th 
Annual Report of the Society (1981-1982) records 
that four Education Officers, seconded from the 
Education Department, were attached to the staff 
of the Zoo, thereby indicating the changing role of 
the Zoo in the community. The Report also states 
that the population of the Zoo in June 1982 was 
128 species of mammals (699 specimens), 218 of 
birds (1203 specimens) 25 of reptiles (122 
specimens) and 2 amphibians (3 specimens). 

The Council of the Zoological Society has 
endeavoured to keep pace with the modern 
developments that are taking place in Zoos 
throughout the world, especially those aimed at 
the preservation of endangered or possibly 
endangered species. Grants from the Nuffield 
Foundation enabled the Zoological Society in 
1966-1967 to assess the status of some rare 
species of marsupials, such as the rabbit 
bandicoot, Macrotis lagotis. To mark the 
centenary of its formation, the Society in 1978 
organised a symposium on the threatened 
species of native animals of Australia and New 
Zealand. The papers delivered were published by 
the Society as a book entitled, "The Status of 
Endangered Australasian Wildlife" (Tyler ed. 
1979). The publication contains an up-to-date and 
authoritative assessment of the position of 
threatened marsupials, native rodents, birds, 
reptiles and amphibians. The Zoo also cooperates 
in attempts to save rarer species by lending or 
accepting animals on loan for breeding. The 1981-
82 Annual Report lists the 
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names of 12 species which during the year were 
sent to Adelaide and 20 from Adelaide for such 
purposes. 
 
Expeditions on land and scientific investigations at 
sea 

A number of exploratory and scientific 
expeditions to the north-east and north-west of the 
State were made at the turn of the century. 

The Elder Exploring expedition of 1891 was 
financed and equipped by Sir Thomas Elder, well 
known in South Australia as a philanthropist. One 
of its aims was to explore and collect from "the 
untrodden country of the interior". Under the 
leadership of D. Lindsay, the expedition set out 
from Warrina, south of Oodnadatta, with the 
intention of exploring the country lying west 
between latitudes 27° and 29° South. In spite of 
an exceptionally dry season the party pushed its 
way through the Great Victorian Desert as far as 
Annean Station in the Murchinson district of 
Western Australian, a long, slow and arduous trek 
through some very inhospitable territory. At 
Annean River the expedition came to a halt and 
was abandoned partly on account of ill-feeling that 

had developed between some members of the 
party. R. Helms of the Australian Museum, 
however, made good collections of certain groups 
of animals and gathered valuable anthropological 
information. The scientific reports of the 
expedition appeared in a special volume, number 
16, of the Transactions of the Royal Society of 
South Australia. 

The Horn Expedition to Central Australia in 1894 
proposed "to explore and examine as carefully as 
time permitted the country around the McDonnell 
Range" (Ffg. 11). The expedition was well 
equipped and its members were carefully selected 
for their personal qualities and their scientific 
knowledge. The party consisted of R. Tate 
(Adelaide)-geology and botany, E. C. Stirling 
(Adelaide)-anthropology, Baldwin Spencer 
(Melbourne)-zoology and photography, J. A. Watt 
(Sydney)-mineralogy and C. Winnecke 
(Melbourne-surveyor and meteorologist. After 
leaving Oodnadatta the group travelled by camel 
north-west to Charlotte Waters, the Finke River, 
Ayers Rock, Mt Olga, the McDonnell Range, then 
eastwards to Alice Springs and southwards back 
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to Oodnadatta, a total distance of about 3500 km. 
Collecting specimens when you are riding a 

camel is not the easiest of operations, according 
to Baldwin Spencer, especially if you dislike 
camels. In the narrative of the expedition Baldwin 
Spencer thus describes some of the difficulties: 

"Perched high up between heaven and earth you may 
often see, say a lizard or an insect which you are 
anxious to secure, but long before you can persuade 
your camel to sit down the animal is far away and 
safely hidden. The chances are, too, that you return 
from a fruitless search to find that your camel, above 
all things dislikes to be left behind its companions, 
has trolled away. Anyone who has attempted the task 
knows well the difficulty of persuading the beast to sit 
down again when it does not want to do so, and will 
sympathise with the feelings of an unexpert rider who 
attempts to safely mount a camel which is anxious to 
be up and of after its fellows. 
A camel has a peculiar way of its own of getting up, 
which is bad enough when done slowly: but when it is 
in a hurry, then you have to be very careful not to get 
an ugly bump or fall. The moment you are in your seat 
behind the hump, or perhaps before you are there, he 
rises with a jerk half way up on his hinder legs, 
throwing you forwards; before you have time to 
recover your balance up go the front legs half way, 
then it rises completely on its hind legs and finally on 
its front legs-a fourfold movement of a most 
disagreeable nature. To make it sit down, the magic 
word 'husht' must be repeated until it kneels down on 
front legs; then it swings backwards half way down on 
its hind legs, then completely down on its front legs, 
and, lastly, completely down on its hind legs. 
In arid country, such as we for the most part 
traversed, the camel certainly has great advantages; 
but it must be confessed that you first mount your 
beast without any expectation of pleasure, that you 
derive none whatever from your association with him, 
and that you part company without any regret on 
either side." 
The "Report of the Work of the Horn Expedition" 

was published in 1896, under the general 
editorship of Baldwin Spencer. It ran to four 
volumes. Part I, containing the narrative of the 
Expedition and a summary of the biological, 
geological and anthropological results, was written 
by Spencer. Part II, a detailed account of the 
zoology, contained sections on mammals 
(Spencer), fishes (A. Zietz), molluscs (R. Tate), 
crustaceans (Spencer), butterflies (0. Lower), 
beetles (T. Blackburn), cockroaches etc. (J. G. 0. 
Tepper), honey ants (W. W. Froggatt) and even 
an earthworm (Spencer). Part III of the Report 
was geological and botanical and Part IV 
anthropological. Tate and Spencer in the 
summary assigned the endemic flora and fauna of 
Australia to biogeographic regions. 

 

 
Fig. 12. South Australian Museum Expedition to 

Strzelecki and Coopers Creeks, Sept.-Oct. 
1916. (SA Museum photograph). 

 
Three other but less ambitious expeditions set 

out from the north of the State during the second 
decade of the present century. Captain S. A. 
White led an expedition to the interior in 1913, an 
account of which together with scientific reports is 
given in Transactions of the Royal Society of 
South Australia (1914). The party moved 
northwest from Oodnadatta and eventually 
reached Hermannsburg Mission Station. The 
largest collections of animals were of birds (117 
species), lizards (29 species) and insects. White 
was also a member of Lockhardt-Jack's 
Expedition to the north-east region of the State in 
1914, the scientific results of which were reported 
in the Transactions of 1914. 

In 1916 Waite organised and led a South 
Australian Museum Expedition to Strzelecki and 
Cooper Creeks in the north-east of the State (Fig. 
12). In planning the expedition it had been thought 
that "the first season following the breaking of the 
drought would be an admirable period for 
collecting zoological objects of the interior". 
Although some good collections were made it 
seems that the recovery from the drought was not 
complete and that "better results would have 
accrued had the expedition been postponed for 12 
months". Nevertheless, White collected and 
named 106 species of birds, Rainbow identified 
17 different spiders, Waite and McCulloch 
described two new species of fresh-water fish and 
Lea wrote a very large paper on insects, including 
the description of 118 new species. 

Understandably exploration of the deeper, 
oceanic waters of South Australia lagged behind 
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terrestrial exploration. Fish were caught in coastal 
waters but mutton was plentiful and cheap and 
met the protein requirements of the diet of the 
settlers. Little or nothing was known about the 
marine fauna of the Great Australian Bight and the 
waters off the State's southern coast. With the aim 
of gathering as much information as possible 
about the off-shore resources of the country the 
Commonwealth Department of Trade and 
Customs in 1909 began fishing and dredging 
operations along parts of the eastern, 
southeastern and southern coasts of Australia. 
The work was carried out in the Fisheries 
Investigation Steamer Endeavour under the 
command of H. C. Dannevig. Some areas of 
South Australia were included in the study. 

The results of the investigation were published 
in the five volumes that comprise the Endeavour 
Reports, 1911-1918, the most important of which 
were those that dealt with the fishes. About 30 
species (three new) were collected in South 
Australia from positions near Eucla, Greenly 
Island, Flinders Island and from an area about 70 
km off Kingston. Dannevig considered that there 
were two fishing grounds in the Great Australian 
Bight, one comprising the edge of the shelf and 
varying in depth from 160 to 200 m and the other, 
a deeper section extending beyond a depth of 400 
m. Dannevig also discussed the possibilities of 
commercial trawling in the area. 

Taxonomic accounts of other groups of animals 
collected during the cruises were included in the 
Endeavour Reports. One dealt with 220 species of 
molluscs dredged, mostly from near Cape Wiles, 
South Australia. Another large report on the 
echinoderms was written by H. L. Clark and is still 
regarded as an important contribution to the 
systematics of Australian starfishes, brittle stars, 
feather stars· and the echinoids. 

 
DEVELOPMENT AND INNOVATION - 

EXPERIMENTAL ZOOLOGY, 1920-1950 
Department of Zoology, University of Adelaide 

The Foundation Professor of Zoology at the 
University of Adelaide, T. H. Johnston, occupied 
the post from 1922 until his death in 1951 (Fig. 13). 
He received his early training at the University of 
Sydney under W. A. Haswell and came to 
Adelaide from the University of Queensland. His 
best known work before he arrived in Adelaide 
was concerned with the successful control of the 
prickly pear plant in Queensland by means of the 
cochineal insect. 

 

 
Fig. 13. T. H. Johnston, Foundation Professor of 

Zoology in the University of Adelaide, 
occupied the Chair from 1922~1951. His 
field of study was Parasitology. (University 
of Adelaide Archives). 

 
Although Johnston's zoological interests were 

wide there is no doubt that his chief interest lay in 
helminthology, that is, the study of parasitic 
worms, more particularly descriptive parasitology 
and that section of experimental parasitology 
concerned with the determinationof parasitic life 
cycles. Among his first papers were a number on 
the protozoan parasites of the blood, many of 
them written in collaboration with his life-long 
friend, J. B. Cleland. ·As soon as he reached 
Adelaide, however, Johnston nailed his 
helminthological colours to the mast and directed 
his research and that of the Department towards 
the taxonomy of trematodes (flukes), cestodes 
(tapeworms), nematodes (threadworms) and 
acanthocephalans (spiny-headed worms) that live 
in Australian animals. In order to find the parasites 
he obtained animal hosts from a number of 
sources. Sometimes he collected them himself 
during the field expeditions or excursions and 
sometimes they were delivered from farther afield, 
where he had collectors on the watch for certain 
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Fig. 14.The Darling Building was the first home of 
the Department of Zoology in the University 
of Adelaide. This picture shows the northern 
and western faces of the Building. The 
Department of Zoology occupied part of the 
top floor (University of Adelaide Archives). 

 
animals. The dead animals or their internal organs 
were not always in the best state of preservation 
when they arrived at the University. Consequently 
on certain days disagreeable odours often 
became stronger as one approached the 
Professor's laboratory and everybody then quickly 
realised that it was a dissecting day. 

When parasites were found he broadly classified 
them as far as their family or genus, fixed, 
recorded and filed or stored them for a more 
complete examination at a later date. Further 
study of the specimens was usually entrusted to a 
number of research workers, the actual 
description of the species always being a joint 
effort of the Professor and the research assistant. 
The following workers were associated with 
Johnston and his South Australian 
helminthological studies: B. W. McEwin, N. 
Muirhead and H. G. Clarke (Cestoda), P. M. 
Mawson (Nematoda), E. R. Cleland and L. M. 
Angel (Trematoda) and E. W. Best and S. J. 
Edmonds (Acanthocephala). Larval trematodes 
were studied and the life histories of a number of 
trematodes that parasitise freshwater animals 
were established by Johnston in collaboration with 
E. R. Cleland, L. M. Angel and A. C. Beckwith. 

The first home of the Department was in the 
Darling Building of the University (Fig. 14). In 
1944, however, it moved to the newly constructed 
Benham Building (Fig. 15), on Victoria Drive, 
which it shard with the Department of Botany until 
1960. When the Department began, the lecturing 
staff was two, Johnston and a lecturer, O. W. 
Tiegs. Tiegs was no mean zoologist himself and 

while in Adelaide published four large papers, two 
on insect metamorphosis and two on the structure 
and mode of action of striated muscle fibres. 
Tiegs went on to become a very distinguished 
scientist, eventually holding the Chair of Zoology 
in the University of Melbourne and being elected 
as a Fellow of the Royal Society, London. When 
Tiegs left at the end of 1924 Johnston ran the 
Department with the aid of a number of able 
demonstrators until in 1947, when I. M. Thomas 
transferred from the Department of Zoology, 
Sydney, where he was a lecturer, to an equivalent 
post in Adelaide. In 1950, then, the lecturing staff 
was at the same strength as in 1923. 
Postgraduate students were few, a situation much 
the same in all science departments, until the 
introduction of the Ph.D. degree in about 1950. 

Johnston was also interested in the Museum, 
serving as Honorary Director from 1928 to 1931 
and in the Royal Society. In 1936 he delivered a 
centenary address to the latter entitled, "A 
Hundred Years of Zoology in South Australia" 
(Johnston 1936). During his distinguished career 
he was awarded the David Syme Medal (1913), 
the Polar Medal (1934), the Verco Medal (1935) 
and the Mueller Memorial Medal of ANZAAS. 
(1939). A list of his publications is given in the 
Transactions for 1952. 

Johnston's specimens, both those described 
and undescribed (amounting in all to about 2 000 
tubes and jars), comprise the nucleus of the 
Australian Helminthological Collection housed at 
present in the South Australian Museum. The 
collection with additions since gathered from all 
States of Commonwealth, now consists of about 
14 000 catalogued specimens. It is under the 

Fig. 15 Benham Building, University of Adelaide. 
The eastern half was the second home of 
the Department of Zoology from about 1945 
until the completion of the R. A. Fisher 
Building in 1962. (P. Kempster). 
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sponsorship of the Australian Society for 
Parasitology and has been and is still cared for by 
PM. Mawson and L. M. Angel. A short history of 
the Australian Helminthological Collection is 
contained in Smales (1983). 

Mrs P M. Thomas (nee Mawson), a student of 
Johnston, has during the last 35 years worked on 
the parasitic nematodes of a wide range of 
animals. Most of her papers have been published 
in the Transactions or in the Records. She is an 
expert in her field of study and was awarded the 
Verco medal in 1974. In addition Mrs Thomas has 
been largely responsible for the successful 
development and curation of the Australian 
Helminithological Collection. She has also been 
active in the Royal Society of South Australia and 
on the Flora and Fauna Handbooks committee. 

The Department of Zoology from 1920-1950 was 
also closely associated with zoological research in 
the Antarctic and sub-Antarctic, a connection that 
stemmed from Johnston who was keenly 
interested in marine zoology. This interest 
explains why he was "easily persuaded" (Mawson 
1952) to join as Chief Zoologist the staff of the 
British, Australian, New Zealand Antarctic 
Research Expedition (BANZARE) under the 
leadership of Sir Douglas Mawson. Johnston 
made two cruises to the Antarctic in the Discovery 
during the period 1929-1931, collecting, sorting 
and recording. When the Expedition ended he 
was responsible for the final sorting of specimens 
and their distribution to those concerned with their 
identification. Moreover, until his death in 1951 
Johnston acted as General Editor of Series B 
Reports (Zoology and Botany). After his death Mrs 
Thomas took over the responsibility. Series B 
Reports at present consist of nine volumes, 
containing a total of 53 reports on the different 
groups of animals collected during the Expedition. 
The last one published (Prudhoe & Bray 1973) 
supplies a list of titles and authors of all the 
articles. 

Johnston's contribution to South Australian 
zoology was therefore substantial. He established 
the first Department of Zoology at the University of 
Adelaide, he conducted an active research 
programme on the taxonomy of the endoparasites 
of Australian vertebrate animals, he was active in 
the Royal Society of South Australia and at the 
South Australian Museum, and he was closely 
associated with the biological research conducted 
by Australian Expeditions to the Antarctic. 

 
Professor Wood Jones and South Australian 
mammals 

Frederick Wood Jones, after serving for a term 

as medical officer at the Cocos-Keeling Islands in 
the Indian Ocean and for a number of years on 
the staff of teaching hospitals and universities in 
England, came to Adelaide as Professor of 
Anatomy in 1920, a post which he occupied until 
1927. He was a tireless worker, his scientific 
interests were wide-ranging (he had written two 
books before coming to Adelaide), his ideas 
original and stimulating and his descriptive powers 
superb. 

Le Gros Clark (1955) says that he possessed 
"great mental energy and restless curiosity". 
Anatomist, zoologist, teacher, writer, scholar and 
philosopher, he must be one of the most 
distinguished men who have worked at the 
University of Adelaide. In 1925 he was elected an 
F.R.S. He was always lively and at times 
unconventional. The late T. G. B. Osborn used to 
relate how astonished he was, on being asked to 
meet the new Professor when he arrived by train, 
to find himself not only greeting the Wood 
Joneses but also two monkeys which Wood Jones 
considered as part of the family. When he insisted 
that the animals be bathed in the best china bath 
in the home which the family was temporarily 
occupying, Osborn spent a very busy and anxious 
time persuading the domestic staff not to leave 
immediately. 

As soon as he arrived Wood Jones began his 
studies of Australian mammals, especially the 
marsupials. He became Honorary Curator of 
Mammals at the South Australian Museum and it 
seems that he must have spent all the time that 
he was not lecturing or teaching either dissecting 
or writing. Of the 50 papers he wrote in Adelaide 
about 40 dealt with Australian mammals, most 
being published in the Transactions. His study of 
the marsupials included a series of papers on the 
external characters of the pouched embryos of the 
following (the dates are those of their publication); 
the brush-tailed opossum (1920), marsupial mole 
(1921) bandicoot (1922), ring-tailed opossum 
(1922), koala (1923a), pouched mouse (1923a), 
banded ant-eater (1923a), tree-wallaby (1924a) 
and wombat (1925). He also wrote papers dealing 
with the didelphians of Nuyts Archipelago and the 
Investigator Group of Islands (1923a), the Flinders 
Island wallaby (1924a), a new South Australian 
dormouse opossum (1925), the marsupial genus 
Thalacomys (1923a) and the specialised teeth of 
some didactylous marsupials (1924a). 

His studies of the South Australian placental 
mammals or Monodelphia, as he chose to call 
them, gave rise to a revision of the South 
Australian Jerboa mice (1925) and papers on the 
mondelphians of Nuyts Archipelago and the 
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Investigator Group of Islands (1922), the Pearson 
Island rat (1924a), the zoological status of the 
dingo (1921) and the eared seals of South 
Australia (1925). Additional papers dealt with the 
flight of sea birds (1925) and anthropometric and 
descriptive observations of some South Australian 
aboriginals (1924a). 

His most notable work in Adelaide, however, 
was "The Mammals of South Australia", a three 
volume publication of the Handbooks of the Flora 
and Fauna of South Australia (Wood Jones 
1923a, 1924a, 1925), part I dealing with the 
monotremes and carnivorous marsupials, part II 
with the bandicoots and herbivorous marsupials 
and part III with the placental or eutherian 
mammals. The Handbooks not only describe and 
classify all mammals known from the State at the 
time but also serve as a storehouse of information 
about them, particularly the section on the 
monotremes and the introduction to the 
marsupials, both of which are in volume one. "The 
Mammals of South Australia" kindled a lively 
interest in the group hnd stimulated further study 
both in South Australia and other States. The 
volumes were well written, well illustrated (by 
Wood Jones, himself) and in the words of 
Johnston "authoritative". 

The following extract taken from his book, "The 
Foot" (Wood Jones 1944), shows something of 
his style as a writer. 

"For the most part we have little pride in our feet and it 
is a pity that this is so. There is, no doubt, much to be 
said by way of justification for such an attitude and 
probably there are few who have any real regrets that 
their feet are encased within their boots. Our lives 
would not gain much in aesthetic pleasure did we all 
go bare-footed as do some of the happier sections of 
mankind, for the booted foot of the higher races has a 
justifiably shamefaced appearace when deprived of 
its wonted covering. Once babyhood is past, there is 
little that is pleasing in the appearance of most 
people's feet. 
It is very much the other way with our hands. Many 
take real delight in the appearance of their hands and 
find aesthetic pleasure in regarding the hands of 
others. All this is readily understandable when the 
criterion is merely one of aesthetics. But it is justifiable 
from no other point of view. That anyone, knowing 
about evolutionary progress or even having regard to 
the simplest facts concerning animal types, should 
praise the perfections of the human hand at the 
expense of the human foot is an absurdity. But, 
regrettably, even the human anatomist is rather given 
to treating the foot as a sort of poor relation of the 
hand. He is rather apt to suggest by his method of 
treating the subject, that the foot is something that 
should be like the hand but which, because of its 
lowly functions, falls short of attaining to its 
perfections" (Wood Jones 1944, p. 1). 

The South Australian Museum 
Hale became Director in 1932 and held the 

position until his retirement in 1960. He joined the 
staff as a young man in 1914 and was influenced 
in his decision to study crustaceans by Waite. His 
zoological interests, however, were wide and 
included research on pipe fishes, aquatic 
hemipterans, whales and crustaceans. Most of his 
work was published in the Transactions or in the 
Records. His bibliography was compiled by 
Mitchell (1965). His three most notable 
publications were "The Crustaceans of South 
Australia, Parts I & II" in the Handbooks of the 
Flora and Fauna of South Australia (Hale 1927, 
1929), his account of the history of the Museum 
entitled, "The First Hundred Years of the Museum, 
1856-1956" (Hale 1956) and his detailed study 
(amounting to about 20 papers) of the Cumacea, 
a group of marine crustaceans that are sometimes 
common in hauls of plankton made off the coast 
of the State. 

Hale's "Crustaceans of South Australia" was a 
useful publication because it drew together in two 
volumes concise descriptions and good 
illustrations of a large and diverse group of 
invertebrates. No similar publication about 
crustaceans existed in Australia at the time and it 
found wide use in other States. The wealth of 
information and the accuracy of detail in his 
history of the Museum, together with his ability to 
relate in a good-natured manner anecdotes about 
some of the people associated with the institution, 
made it a valuable and lively document. Without 
doubt it merited the following praise bestowed on 
it by Nature (16 Feb. 1957), "It is an important 
contribution to Museum literature not only on 
account of the elaborate details it relates but also 
as a record of a large museum and the trials and 
difficulties which arose and were over-come ... [It] 
is in many ways an epitome of the history of the 
museum movement in all parts of the world." 
Hale's taxonomic study of the cumaceans was a 
pioneering effort and still remains the definitive 
Australian work on the group. 

In 1946 Hale was awarded the Verco Medal. He 
played a leading part in the affairs of the Royal 
Society of South Australia for over 31 years and in 
1962 was made an Honorary Fellow. For a 
number of years he was Editor of the Handbooks 
and of the Records and is still remembered by 
many people in Adelaide. In manner and 
character he was firm, direct and unequivocal. 
When as Treasurer of the Royal Society he said 
to the Council in his clear, crisp and almost stern 
tones, "Your committments are ... ", you sat up 
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and took notice. In a few words he made it quite 
clear what your responsibilities were and that you 
had better be careful what you did with the 
Society's funds. Hale was a good scientist, a good 
administrator and an outstanding figure in the 
history of the Museum. 

H. Womersley was appointed Entomologist at 
the Museum in 1933 and lived in South Australia 
for the rest of his life. On his retirement as 
Entomologist in 1954 he became Acarologist at 
the Museum, a post especially created for him, 
and in 1959 at the age of 70, Honorary 
Acarologist. He was well known in entomological 
circles before he came to Adelaide for his work on 
Collembola (springtails), the Protura 
(primitivetails) and the Thysanura (bristle-tails and 
silverfish), which at that time were grouped 
together as the Apterygota. Although much of 
Womersley's life in Adelaide was devoted to the 
study of mites he always maintained an interest in 
his first scientific love, the more primitive orders of 
the Hexapoda. He wrote about 20 papers on 
collembolans and about 12 on thysanurans, 
proturans and diplurans. His most notable 
contribution to the study of these orders, however, 
was his "Primitive Insects of South Australia", 
published as one of the Handbooks of the Flora 
and Fauna of South Australia (Womersley 1939). 
It gives keys to the orders, families, genera and 
species, together with descriptions, illustrations 
and the localities of the then known South 
Australian species. 

Womersley became interested in acarology as a 
result of his first posting in Australia, when he was 
appointed to the Entomological Division of the 
CSIRO in Perth with the specific task of studying 
two pasture pests, one of which was the red-
legged mite, Halotydeus destructor. Before 
coming to Australia he worked for a short time at 
the British Museum, London, in order to gain as 
much knowledge as he could about mites, a group 
that quickly won his interest. An examination of 
his bibliography (Southcott 1964) shows that most 
of his 200 papers were written in South Australia 
and of these about 100 were about mites. An 
account of his acarological studies is given by 
Southcott (1963). 

During World War II Womersley was engaged in 
the Western Pacific on problems connected with 
scrub-typhus, a serious disease spread by 
trombiculid mites, his task being to identify the 
mites. Research on scrub-typhus and its acarine 
vectors continued after the war and collections 
were sent to Womersley for his identification. The 
study of these and other specimens eventually led 
to the publication in 1952 of his monograph "The 
scrub-typhus and scrub-itch mites 

(Trombiculidae: Acarina) of Asiatic-Pacific 
regions". The work comprised two volumes in the 
Records. Southcott (1963 p. 331) says that the 
monograph, "was undoubtedly his magnum opus 
and will serve as a lasting memorial, assuming 
that he had written nothing else in the whole of his 
active career". Womersley was a prominent 
worker in the Royal Society of South Australia and 
was the 1943 Verco Medallist. His work on the 
primitive insects and his pioneering acarological 
studies in Australia brought him international 
recognition as a distinguished worker. 

N. B. Tindale's research at the Museum was in 
two very different fields, entomology and 
ethnology. He joined the staff in 1918 and was 
soon writing papers on the taxonomy of mantids 
(Mantodea), butterflies and moths (Lepidoptera), 
most of which were published in the Records. 
Ghost moths were one of his favourite topics of 
research. In 1920, however, he became interested 
in anthropology and ethnology, studies which over 
the years engaged his attention more and more. 
In 1928 he became Ethnologist and Assistant 
Entomologist and at a later date Curator of 
Anthropology. Hale (1956 p. 119) writes, 
"Tindale's original love lay with the Lepidoptera 
and he has never lost his interest, although events 
steered him to a growing interest in 
Anthropology". Today he is known internationally 
for his studies of Australian aboriginals (see 
Chapter 9). internationally for his studies of 
Australian aboriginals (see Chapter 9). 

Tindale served as Acting Director of the 
Museum during the period between the retirement 
of Hale and the appointment of Crowcroft. He was 
Verco Medallist for 1956 and in 1965 was made 
an Honorary Fellow of the Royal Society of South 
Australia. After a distinguished scientific career at 
the Museum he was appointed, when he retired in 
1965, to a Chair of Anthropology at the University 
of Boulder, U.S.A., a post which he occupied with 
outstanding success for a number of years. 

B. C. Cotton, appointed to the staff as cadet 
under Sir Joseph Verco in 1923, became Curator 
of Molluscs in 1934. He was a member of the staff 
for nearly 40 years. Cotton's knowledge of the 
Mollusca was extensive and he was able to work 
on most classes of this large phylum. His 
bibliography (Mincham & Laws 1968) lists nearly 
200 publications, the most important being his 
four volumes in the series of Handbooks of the 
Flora and Fauna of South Australia (Cotton & 
Godfrey 1938, 1940; Cotton 1959, 1964). They 
cover the Pelecypoda, Archaeogastropoda, 
Scaphopoda, Cephalopoda, Aplacophora and 
Polyplacophora. He was active in the 
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Malacological Society of South Australia and 
served as editor of the Handbooks Committee and 
of the South Australian Naturalist, the latter for 17 
years. In 1950 he was awarded the Natural 
History Medallion of Victoria for his "outstanding 
contribution to the natural history of Australia". 

H. H. Finlayson became Honorary Curator of 
Mammals in 1930. For a number of years he also 
lectured and demonstrated in the Department of 
Chemistry at the University of Adelaide and as 
"Fin" or "H2F" was well known to and respected by 
students in the Science and Medical Schools. 
According to Hale (1956) Finlayson was 
encouraged in his study of mammals by Wood 
Jones. Much of the material which Finlayson 
studied he collected himself during expeditions, 
usually organised at his own expense, to remoter 
parts of the country. During the years 1927 to 
1963 he published about 40 papers in the 
Transactions and Records, nearly all about 
mammals. Some of the topics about which he 
wrote were the South Australian species of the 
genus WalIabia, the mammals of the Lake Eyre 
Basin (5 papers), the mammals of Central 
Australia (4 papers), the banded ant-eater 
(Myrmecobius fasciatus), the rodent Rattus greyi 
and records and descriptions of Muridae from 
Ooldea. His best known and certainly his most 
exciting project was the rediscovery of the Plain 
Rat-kangaroo, Caloprymnus campestris. Wood 
Jones in the foreword to Finlayson's (1936) book 
"The Red Centre" says, "His rediscovery of the 
living Caloprymnus was a romance of modern 
zoology. The great John Gould had received three 
specimens from somewhere in South Australia in 
1843. These three specimens in the British 
Museum were unique. Caloprymnus seemed to 
be as dead as the Dodo; and then Finlayson, with 
the assistance of Mr Reece of Appamunna, 
produced as a conjurer from his hat, living 
specimens of the long lost Plain Rat-kangaroo". 
This is what Finlayson (1936) has to say about the 
animal and its rediscovery. 

"Imagine a little animal about the bulk of a rabbit, but 
built like a kangaroo with long spindly legs, tiny 
forelegs folded tightly on its chest, and a tail half as 
long as the body but not much thicker than a lead 
pencil, and you have it in the rough. But its head, 
short, blunt and wide, is very different from that of any 
kangaroo or wallaby, and its coat is uniformly 
coloured a clear pale yellowish ochre-exactly like the 
great clay pans and flood plains .. 
As it came upto us I galloped alongside to keep it 
under observation for as long as possible. Its speed, 
for such an atom, was wonderful and its endurance 
amazing. We had considerable difficulty in heading it 
with fresh horses. When we finally got it, it had taken 
the starch out of three mounts and run us twelve 

miles: all under such adverse conditions of heat and 
rough going, as to make it almost incredible that so 
small a frame should be capable of such an immense 
output of energy. All examples obtained subsequently 
by the same method behaved similarly; they persisted 
to the limit of their strength, and quite literally they 
paused only to die." 
Finlayson was awarded the Verco Medal in 1960 

for his contribution to the study of the Australian 
mammals. 

After the dealth of F. R. Zietz in 1922, A. M. 
Morgan, a medical practitioner became Honorary 
Ornithologist and J. Sutton his assistant. Morgan 
and Sutton diligently maintained Zietz's catalogue, 
as well as contributing papers. When Morgan died 
in 1934 Sutton became Honorary Ornithologist. 
Sutton in 1923 published the first "authoritative" 
(according to Condon 1968, p. 9) list of South 
Australian birds in which 356 species were 
recognised. 

J. B. (Sir John) Cleland, pathologist, botanist, 
mycologist, anthropologist and conservationist 
also maintained a keen interest in ornithology 
throughout his long, active and distinguished life. 
His ornithological connections were with the Royal 
Australian Ornithological Union, the South 
Australian Ornithological Association, the Field 
Naturalists' Society of South Australia and the 
Museum. He joined the Ornithological Union in 
1902 and became its President in 1935-1936. 
Over 100 of his publications on birds are listed in 
Whittel (1954). In 1936 he took as the topic for his 
Presidential Address to the Royal Ornithological 
Union in Adelaide, "The History of Ornithology in 
South Australia", which was subsequently 
published in three parts of Emu (Cleland 1936-7). 
Although he described his address as comprising 
only a "brief review" it covers 54 pages and 
contains a wealth of information and detail. 

It is difficult to think anybody who has done more 
for the cause of conservation in South Australia 
than Sir John. What a remarkable character he 
was, too! The stories about him are numberless. 
His views on simple matters, even though 
expressed at an early morning breakfast in a 
small country hotel, could be surprisingly definite. 
At the age of 84 he was heard to say to a rather 
astonished waitress, "Yes, I'll have orange juice, 
cereal, chops and eggs and coffee but no tomato 
sauce, if you please". 

 
The Handbooks of the Flora and Fauna of South 
Australia 

The Handbooks of the Flora and Fauna of South 
Australia are a series of publications originally 
issued by the British Science Guild 
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(South Australian Branch) and printed by the 
South Australian Government. There is a short 
statement about the beginnings of the Handbooks 
in an Editorial Preface to J. M. Black's (1922) 
Handbook, "The Flora of South Australia". A 
second and more detailed, historical account is 
given in the Handbook "South Australian 
Mollusca. Chitons" by Cotton (1964). It was 
probably written by Cleland, then Chairman of the 
Handbooks Committee. The articles reads, 

"After the First World War, the South Australian 
Branch of the British Science Guild was very active in 
devising ways of increasing scientific knowledge and 
its applications. At that time an up to date account of 
the flora of our State was a pressing need. With this in 
view, Professor Cleland suggested that the Science 
Guild might undertake to arrange for the preparation 
of a series of handbooks dealing with the fauna and 
flora of South Australia. If these were prepared in an 
honorary capacity by leading authorities, the 
Government might quite well be asked to publish 
them, as it were, on a pound for pound basis. The 
Branch accepted the suggestion and it was arranged 
that a deputation, consisting of Professors F. Wood 
Jones, T. G. B. Osborn and J. B. Cleland should wait 
on the Premier, Mr., afterwards Sir Henry, Barwell 
with the proposal". 
It is difficult to imagine a more persuasive and 

adroit deputation than that which met the Premier 
on 25 February 1921. Professor Cleland with his 
customary forethought and thoroughness, had 
prepared a closely reasoned statement of 11 
points, setting out the advantages of a the 
proposed scheme. It is printed in the Handbook 
on chitons (Cotton 1964). The Premier must have 
been impressed with the case presented to him by 
the learned gentlemen because in a letter from his 
Secretary dated 10 March he agreed to the 
proposals. It read, "I am directed by the Premier 
to inform you that in consideration of the 
contributors of the Handbooks undertaking the 
work in an honorary capacity the Government is 
prepared to undertake the printing of the 
publication at the Government Printing Office at 
the expense of the State". So the pUblication of 
the Handbooks of the Flora and Fauna of South 
Australia was launched. 

The first to appear was the four-part publication, 
"The Flora of South Australia" by J. M. Black 
(1922-1929). It is probably the best known, the 
most widely used and the most famous of all the 
Handbooks and is now in its third edition. The 
zoological Handbooks published from 1922 to 
1950 were "The Fishes of South Australia" by 
Waite (1923), "The Mammals of South Australia" 
by Wood Jones, Part I (1923a), Part II (1924a) 
and Part III (1925), "The Crustaceans of South 
Australia" by Hale, Part I (1927), part II 

(1929), "The Reptiles and Amphibians of South 
Australia" by Waite (1929), "The Primitive Insects 
of South Australia" by Womersley (1939) and 
"The Molluscs of South Australia" by Cotton & 
Godfrey, Part I (1938) and Part II (1940). 

Additional zoological publications since 1950 
have been "South Australian Archaeogastropoda" 
by Cotton (1959), "The Marine and Freshwater 
Fishes of South Australia" (2nd edn) by Scott, 
Glover & Southcott (1974), "The Plantfeeding and 
other Bugs (Hemiptera) of South Australia: 
Heteroptera" by Gross, ParI I (1975), Part II 
(1976), "The Amphibians of South Australia" by 
Tyler (1978), "Butterflies of South Australia" by 
Fisher (1978) and "The Marine Invertebrates of 
Southern Australia" (eds. S. A. Shepherd & I. M. 
Thomas), Part I (1982). 

The Handbooks are written by specialists in a 
particular field of Botany or Zoology. They give 
descriptions of and keys to genera and species 
and are well illustrated. They are still used by 
scientists and laymen in all States of the 
Commonwealth and are a valuable set of 
publications. They are unique in Australia. 

 
The Department of Entomology at the Waite 
Institute (University of Adelaide) 

Two new developments and innovations in the 
late 1920s were the establishment of the 
Department of Entomology at the Waite Institute 
and of the Division of Animal Nutrition of the 
CSIRO on the University campus, both organised 
to conduct for the first time in South Australia 
experimental zoological research, the former in 
the fields of insect ecology and physiology and the 
latter on 

 

 
Fig. 16. H. G. Andrewartha, Professor of 

Zoology, University of Adelaide from 
1962-1972 (P. Kempster). 
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the nutrition of merino sheep. Zoological research 
carried out in the State consequently began to 
play an important part in the maintenance and 
development of the State's primary industries. 

The original scientific staff of the Department of 
Entomology consisted of J. Davidson as Head of 
Department (later becoming Waite Professor of 
Entomology), D. C. Swan as Assistant 
Entomologist (later becoming Senior Entomologist 
and after Davidson's death, Head of Department) 
and two officers seconded from the CSIRO, J. W. 
Evans and H. G. Andrewartha. Evans left after 
about two years and Andrewartha transferred to 
the staff of the Waite as Entomologist. After 
almost 25 years' service at the Waite Andrewartha 
moved to the Department of Zoology at the 
University of Adelaide, becoming Reader in 
Animal Ecology in 1955 and Professor of Zoology 
in 1962 (Fig. 16). L. C. Birch was appointed as 
Assistant Entomologist in 1939 and in 1947 
accepted the Challis Chair of Zoology in the 
University of Sydney. In 19481. O. Browning 
joined the staff as Assistant Entomologist. In 1955 
he was appointed Senior Lecturer in Animal 
Ecology at the University of Adelaide and in 1963 
he returned to the Waite as Professor of 
Entomology, a post unfilled since the death of 
Davidson in 1945. 

Davidson, before taking up his post in Adelaide 
in 1929, was well known in Europe as an 
entomologist, particularly for his research on 
aphids and their feeding habits. He came to South 
Australia from Rothamstead Agricultural 
Experimental Station in England. He soon "settled 
in" to his new position in Adelaide and before long 
his department, although small, was running in top 
gear, working on entomological problems of 
economic importance to the State. 

Andrewartha (1945 p. 314) in an appreciation of 
Davidson and his work said, "He brought an open 
mind to bear on the problems of the new province. 
He was quick to perceive that in a climate such as 
that in South Australia the physical environment 
has an important influence on the distribution and 
abundance of insect species. For his first major 
investigation in Australia he chose the lucerne 
flea, Sminthurus viridis, a springtail which 
sometimes does severe damage to pastures in 
South Australia. After a painstaking investigation 
he was able to define the "conditions' of 
temperature and soil moisture for S. viridis to 
survive and thrive". 

Davidson showed great interest in two other 
topics, climatology in Australia and the effect of 
temperature on the rate of development of 
insects. Eventually he constructed a map showing 
the "bioclimatic zones" of the country. 
Andrewartha 

(1945) said that Davidson's climatological 
studies served as a "stimulus to workers in animal 
and plant ecology in Australia and abroad". 
Davidson's experiments with developing eggs 
showed that the generally accepted view that rate 
of development closely followed temperature over 
favourable ranges of temperature, was not 
completely satisfactory. On this question 
Andrewartha said, "He was able to recognise and 
and abstract a number of factors which interfere 
with the simple expression of the logistic law in 
natural populations. Most important of these is the 
shortness of the favourable season each year for 
insects living in temperate climates and the fact 
that many insects survive the unfavourable 
season by an adaptation in one particular stage. 
This means that the insects enter the favourable 
season for multiplication and population growth all 
in the same stage of their life history". 

Davidson's ideas were innovative and 
productive and his influence on South Australian 
entomology and zoology considerable. He played 
an important part in converting zoology in the 
State from an almost wholly descriptive to an 
experimental science. Animal populations and 
their environments became matters of moment 
and statistical methods were used in the 
evaluation of all data. From a careful study of the 
fluctuating numbers of individuals that make up 
the populations of many insect pests in the State, 
he hoped that broader zoological principles might 
gradually be established. He aimed, as it were, to 
kill two birds with the one stone, to study the 
insect pests and the conditions of their living and 
at the same time to establish general ecological 
principles. Over the years Davidson and his 
successors were certainly most successful in their 
endeavours to do this. When he died in 1945 he 
left behind a promising and fast-developing school 
of insect ecology. A list of Davidson's publications 
is given in Andrewartha (1945). 

D. C. Swan, after graduating in Western 
Australia, joined the staff of the Department of 
Entomology at the Waite in 1929, eventually 
becoming Head of Department. His research was 
concerned with both insects and mites. In 1934 he 
was able to link the occurrence of a form of 
dermatitis in farm workers, who handled stored 
hay, with a very small arthropod, the hay itch-mite 
Pediculoides ventricosa (Swan 1934). He gave 
further information about the mite in the Journal of 
Agriculture of South Australia for the same year. 
Southcott (1982 p. 15) says that these two papers 
are still the standard work on the animal. Swan's 
acarological activities also included a study of the 
red legged earth-mite, Halotydeus destructor, 
which is often a serious pest of pasture in South 
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Australia. As an entomologist he worked on the 
lucerne flea, Sminthurus viridis, and was an 
authority on grape phylloxera. A list of his 
scientific papers is pUblished in Prescott & Brooks 
(1961). 

Although he took part in many of the 
investigations conducted by the Department, 
Andrewartha's principal studies were concerned 
with thrips, grasshoppers, locusts and the problem 
of diapause in insects. Adults of the insect, Thrips 
imaginis, live in the flowers of fruit trees, roses 
and other garden flowers and may become 
serious pests in apple orchards, damaging flowers 
of the trees and so preventing a good setting of 
fruit. Andrewartha, sometimes in collaboration 
with his colleagues, made a thorough study of the 
biology of the pest. His earlier papers on Thrips 
dealt with the influence of soil moisture on the 
viability of the pupal stages, the effects of 
temperature and food on egg production and 
length of life of adult animals, and the prediction 
and control of outbreaks of T. imaginis. In one set 
of experiments Davidson and Andrewartha over a 
period of 14 years counted daily the number of 
thrips found in 20 randomly picked roses in the 
hedge of a garden at the Waite Instititute. From an 
analysis of the data obtained they published two 
papers, one on the annual trends of a natural 
population of T. imaginis and the other on the 
influence of rainfall, evaporation and atmospheric 
temperature on fluctuations in the size of a natural 
population of T. imaginis. The information 
obtained from these studies was used by 
Andrewartha & Birch (1954) to illustrate how the 
numbers of natural populations of animals are 
determined by weather. 

Andrewartha was also the chief worker on the 
ecology of the plague locust Chortoicetes 
terminifera, and the small plague grasshopper, 
Austroicetes cruciata in South Australia (Fig. 17). 
In a series of papers dealing with A. cruciata 
Andrewartha showed three things. The first is that 
the distribution of the insect is determined by 
climate, the type of soil and vegetation 
determining the density of its occurrence within its 
bioclimatic zone. The second is that the eggs 
enter a state of diapause shortly after they are laid 
and that during diapause "the eggs do not 
respond normally when placed at temperatures 
within the favourable range for development of the 
post-diapause egg". The third is that the 
occurrence of diapause in the egg stage is an 
important adaptation enabling the grasshoppers to 
maintain a relatively high density in the climatic 
zone in which they occur. Because spring is the 

 

 
Fig. 17. The trials of field work. H. G. 

Andrewartha's truck bogged in a billabong 
at Yerilla, South Australia, February 1937. 
At the time Andrewartha was working on 
the distribution of the Australian locust, 
Chortoicetes terminifera. His assistant (Mrs 
Andrewartha) in the background. 
(Entomology Dept, Waite Institute 
photograph). 

 
only time of the year when there is an 

abundance of food and at the same time 
temperatures suitable for post-embryonic 
development "the presence of diapause inhibits 
development during summer and autumn and 
ensures that the eggs hatch in spring after they 
have been exposed to the relatively low 
temperature previously during winter". 
Andrewartha was particularly wellinformed on 
diapause in insects and wrote a comprehensive 
review article on the subject, its title being 
"Diapause in relation to the ecology of insects" 
(Andrewartha 1952). 

L. C. Birch worked as Entomologist at the Waite 
from 1939 to 1947. His research dealt chiefly with 
diapause in A. cruciata and the biology of the 
weevils, Calandra oryzae and Rhizopertha 
dominica. During World War II the Entomology 
Department at the Waite became involved in the 
problem caused by weevils in the large stores of 
grain that were gradually building up in the 
country. The investigations developed along two 
lines. One was to measure and describe the 
environment that was provided by large stacks of 
wheat, the other to measure the weevil's 
requirements, especially for water. The first was 
pure ecology; the second expanded into 
physiology and behaviour. Birch was deeply 
involved in the whole programme (Birch 1945). 

 
Division of Animal Nutrition, CSIRO, 1927-1970 
The history and scientific achievements of the 

Division of Animal Nutrition, CSIRO and the 
Division of Nutritional Biochemistry, as it was 
known in the 1960s, are outlined by Dick (1974) 
and Lee (1976). 

In 1927 the recently formed Council for Scientific 
and Industrial Research decided to 
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Fig. 18. Animal Nutrition CSIRO. Experimental laboratory on Dawson's property at Robe, 1947. This picture shows the 

original Field Laboratory established for research into the effects of various trace elements when given to sheep. 
The building is now on the Heritage List. (D. Dewey.) 

 
establish five Divisions within its framework for 

the purpose of conducting research to assist 
Australian primary industries. It was resolved that 
one of the newly formed Divisions, that of Animal 
Nutrition, should be formed in Adelaide. The first 
home of the Division was in the Department of 
Biochemistry and General Physiology of the 
University of Adelaide and the first Divisional 
Chief, T. Brailsford Robertson. In 1928 the 
Division moved to a new building, constructed 
especially for its own use but still on the University 
site, and in 1950 a second laboratory was built 
near the first. Consequently the Division always 
operated in Adelaide. 

T. B. Robertson died in 1930 and was 
succeeded as Chief by Sir Charles Martin F.R.S. 
who held the post until 1934. With the 
appointment of L. Bull as Chief in 1936, the 
Division was amalgamated with another to 
become the Division of Animal Health and 
Nutrition. When Bull retired in 1945 the Division 
was again reorganised as the Division of 
Biochemistry and General Nutrition. H. R. Marston 
became the new Chief and remained as such until 
he retired in 1965. During the period 1927 to 
1965, however, the research of the Division was 
mainly concerned with the nutrition of sheep or 
more precisely "the nutritional requirements of 
grazing sheep and the exploration of the 
biochemical processes in which the individual 
nutrients are involved" (Dick 1974). 

In 1965 the Division became the Division of 
Nutritional Biochemistry and A. T. Dick F.F.A. its 

new Chief. The work of the Division, while still 
concerned with sheep, was now directed more 
towards the biochemical pathways involved in 
nutritional processes. In 1975 the Division 
underwent a further change to become the 
Division of Human Nutrition under the leadership 
of B. S. Hetzel. The Division of Human Nutrition 
now occupies the site and has taken over the 
resources of the Division of Animal Nutrition and 
its successors. 

According to Lee (1976) the work on the role of 
trace elements in nutritional processes of sheep in 
South Australia began in the earliest days of the 
Division. It was generally known that sheep 
pastured in many well watered areas of the State 
became poor and weak and often died, although a 
good supply of grass was present. Because the 
wasting condition appeared to be most common 
along the coastal regions of the State it became 
known as "coast disease". "Coasty" sheep would 
usually recover if they were transferred to country 
known to be "healthy" or "non-coasty". It 
appeared, therefore, that coast disease, which 
posed serious problems to the expansion of the 
pastoral industry in some parts of the State, was a 
nutritional problem. 

E. W. L. Lines of the Division- began field 
investigations on property at Kangaroo Island in 
the early 1930s but later experimented with sheep 
kept in laboratory pens. He and his colleagues 
worked on the assumption that the condition might 
be caused by a deficiency of one or more trace 
elements in the diet of the sheep. Because 
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an excess of cobalt in their diet was known to 
produce high counts of red bloods cells in rats, it 
was suggested that a lack of cobalt in the diet 
might produce the opposite effect, that is blood 
with a low count of red blood cells and, possibly, 
the anaemia of "coasty" sheep. The first positive 
result in the investigation came when "coasty" 
sheep kept in the laboratory recovered after small 
quantities of cobalt nitrate were included in their 
diet. Subsequent work conducted at Robe in the 
south-east of the State (Fig. 18), confirmed that a 
deficiency of cobalt in the diet of the ruminant was 
the primary cause of coast disease and that a 
deficiency of copper was commonly associated 
with the disorder. E. W. L. Lines, H. R. Marston, I. 
W. McDonald and H. J. Lee were prominent in the 
research that led to the discovery (Fig. 19). 

The next problem tackled was how best to 
supply the animal with the small amounts of cobalt 
necessary to meet its nutritional requirements. 
The result obtained by providing the sheep with 
salt-licks containing cobalt salts proved to "erratic" 
and unsatisfactory, the frequent drenching of a 
flock of sheep with solutions of cobalt salt was 
laborious and topdressing the soil with cobalt 
compounds was unsatisfactory on account of the 
sandy nature of much of the "coasty" soil. In 1955, 
however, it was suggested that the problem might 

be overcome if a heavy pill or "capsule" containing 
cobalt salts could be lodged in the rumen of the 
sheep. If the cobalt could in some way be slowly 
released from the capsule the difficulty of 
administering the trace element might then be 
solved. From this idea and after much research 
was developed what is now know as the "cobalt 
pellet", a small cylindrical object about 10 mm 
long and 10 mm in diameter, made of cobaltic 
oxide and powdered iron. Since cobaltic oxide is 
slightly soluble in rumen fluid, once the pellet is 
lodged in the rumen sufficient cobalt is released 
from it by solution to meet the animal's needs. 
Subsequently it was found that the effectiveness 
of the pellet in the rumen was reduced by the 
deposition of a layer of calcium phosphate on its 
surface. This hazard to the usefulness of the 
pellet was largely overcome by administering to 
the sheep, along with the pellet, a small steel 
"grinder" (similar to an engineer's grub screw) 
which, as a result of its movement in the rumen, 
keeps the surface of the pellet clean and active. 
D. Dewey, V. Stephens and R. E. Kuchel were 
chiefly responsible for the research leading to the 
production of the pellet and the steel grinder. The 
pellets and grinders are today made in great 
numbers and sold commercially. Cobalt pellets 
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also give sheep protection from "phalaris 
staggers", a neurological condition which may 
develop when stock is grazed on the plant 
Phalaris tuberosa. 

Research carried out by the Division also 
showed that there is widespread lack of copper in 
South Australian soils and that one of the 
symptoms of the deficiency was the production of 
"steely" wool in sheep, a condition in which the 
wool fibres lack "crimp". A lack of "crimp" in wool 
fibres seriously affects the spinning and dyeing 
qualties of the wool and consequently its 
commercial value. Marston, Lee and McDonald 
showed that plants in the copper-deficient soil did 
not contain enough of the metal to meet the 
animal's needs and that the condition could be 
remedied by applying to the soil copper sulphate 
at the rate of 7 Ibs per acre. When grass was 
grown in soil so treated it was found that the level 
of copper in the plant was sufficient to meet the 
requirements of grazing sheep for several years, 
even if the soil was badly deficient, and that the 
wool produced under such conditions was normal 
and not "steely". 

The effects of a deficiency of zinc, selenium and 
molybdenum in soils on the nutrition of sheep 
were investigated by Dick, Dewey, Gawthorne, 
Lee, G. B. Jones, K. O. Godwin and D. A. 
Howard. Because the work on the role of trace 
elements has been emphasised in the account 
given above, it must be pointed out that other 
valuable research was carried out by the Division. 
Dick's (1974) article makes this point quite clear. 
For instance, during the 1930s investigations were 
conducted by Marston and A. W. Pierce on the 
use of supplements that might be fed to sheep 
during times of drought and into the effects on the 
production of wool brought about by the addition 
of sulphur and different proteins to the diet of 
sheep. From 1938 to 1942 much work was done 
on how the mineral deficiencies of some pastures 
could be remedied. D. S. Riceman was prominent 
in this work. According to Dick (1974), "During this 

period the investigations on the role of trace 
elements in pasture establishment were extended 

to areas other than 'coasty country' and their 
requirements for zinc as well as copper were 
demonstrated. This work later led to the opening 
up of the Coonalpyn Downs area in the Ninetymile 
Desert". The salt tolerance of sheep, a matter of 
considerable importance to pastoralists on 
account of the relatively high levels of salt in the 
underground water which sheep drink in some 
parts of the State, was also studied, especially by 
Pierce and B. J. Potter. 

 
RAPID EXPANSION AND DIVERSIFICATION 

1950-1980 
Developments at the University of Adelaide 

The period 1950 to 1970 was a time of rapid, 
almost explosive, growth in all Australian 
Universities. Some idea of the magnitude of the 
expansion that took place in the University of 
Adelaide can be gained from the information 
contained in Table 1, the data being obtained from 
Appendix B of Duncan & Leonard (1973). 

The growth in student numbers had a profound 
effect on the Department of Zoology. The number 
of teaching staff increased, older courses 
disappeared, existing courses were changed and 
new ones introduced, made possible by the 
appointment of staff with different zoological 
interests. The range and scope of the subject 
consequently increased. Opportunities of 
conducting research within the Department 
became greater and the research became more 
diverse than at any previous time. Much of it was 
concerned with experimental parasitology, animal 
ecology, molecular zoology and limnology (the 
study of fresh and brackish waters). Better funding 
arrangements were introduced so that modern 
equipment could be obtained and newer 
techniques employed in research. Support staff 
within the Department also increased. The Ph.D. 
degree was introduced, more students were 
engaged in post-graduate research and living 

 
Table 1. Student numbers from 1944 to 1974 

 Total enrolments Undergraduates in Science Candidates for higher degrees (all faculties) 
1944 2728 261 136 
1954 4115 376 198 
1964 8634 1282 535 
1974* 9603 1491 1076 

*(Flinders University was founded in 1966)
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Fig. 20. Department of Zoology, University of Adelaide, 
1958 From the back, left to right: P. Martin, G. B. 
Sharman, P. E. Madge, I. M. Thomas, P. Stanbury, 
D. Duckhouse, S. J. Edmonds, W. P. Rogers, T. O. 
Browning, A. Kowanko, A. Thompson, 7, N. Foukes, 
H. Norman, C. Watts, P. Pilton, P. Pearson, M. 
Angel, P. Ryan, G. Hack, 7, M. Little, C. Hurst 
(absent H. G. Andrewartha). 

 
allowances became available. There is no doubt 
that the changes introduced were far-reaching, 
sweeping and almost revolutionary. 

W. P Rogers succeeded T. H. Johnston as 
Professor of Zoology in 1952. He studied first at 
the University of Western Australia, then at the 
Universities of London and Cambridge and he 
came to Adelaide from the McMaster Institute 
(CSIRO) in Sydney. His training had been strongly 
biochemical and his chief interest was 
experimental parasitology, more especially the 
biochemistry and physiology of parasitic 
nematodes. 

Rogers and I. M. Thomas made up the entire 
lecturing strength of the Department at the 
beginning of 1952 and had to cope with the 
greatly increased numbers of undergraduates in 
Medicine, Agricultural Science, Arts and Science. 
Rogers' first task was that of modernising and 
building up the Department so that it could 
adequately train the large number of students. In 
both these undertakings he was most successful. 

In 1955 he established within the Department a 
unit of Animal Ecology with H. G. Andrewartha as 
Reader and T. O. Browning as Senior Lecturer. 
Both had been on the staff of the Department of 
Entomology at the Waite Institute. The unit soon 
developed into an important part of the 
Department, adding substantially to its intellectual 
and scientific background, to its achievements in 
research and its role in teaching (Fig. 20). 

With the appointment of G. B. Sharman in 1956 
a unit dealing with the reproductive physiology of 
marsupials was formed. It became a very lively 
section of the Department. Kangaroos, wallabies, 
opossums and wombats were kept in large 

compounds near the Department and research 
students with cameras ready, were often required 
to sit up all night to record the birth of a kangaroo 
or opossum. Sharman's particular interest at the 
time was in delayed implantation (Sharman 1963), 
an adaptation known in some marsupials whereby 
a second embryo in a very early stage of 
development is held "in reserve" by a female that 
is already carrying young in its pouch. In 1962 
Sharman moved to the Division of Wildlife of the 
CSIRO at Canberra and at a later date to a Chair 
at Macquarie University, New South Wales. 

The physiological strength of the Department 
was increased in 1962, after the departure of 
Sharman, by the appointment of G. Satchell 
whose special interest was neurophysiology. As 
Satchell worked on the neuro-respiratory system 
of fishes, the Department now had to contend with 
the presence of sharks, and not always small 
ones, swimming in large tanks of sea water. At 
any time of the day you might be called on to 
assist in holding down for a few minutes a partially 
narcotised shark. 

I. M. Thomas was responsible for teaching a unit 
in marine zoology and S. J. Edmonds for much of 
the first year and some of the second year 
courses. Thomas joined the staff in 1947 and 
retired as Senior Lecturer in 1974. He published 
papers on the physiology and taxonomy of 
enteropneusts (Thomas 1972) and on intertidal 
life. In recent years he made good use of his wide 
knowledge of invertebrate animals as co-editor of 
"The Marine Invertebrates of Southern Australia", 
a Handbook of the Flora and Fauna of South 
Australia. Edmonds, who joined the staff in 1952 
and retired in 1974, worked on the systematics 
and certain aspects of the physiology of 
acanthocephalans, sipunculans and echiurans 
(Stephen & Edmonds 1972). 

To accommodate the increased numbers of 
students.and staff and to cope with the general 
expansion that had taken place, the department, 
in 1960, moved from the Benham Building, which 
it had jointly occupied with the Department of 
Botany for nearly 20 years, to the new and more 
spacious R. A. Fisher Laboratories, which it now 
shared with the Department of Genetics. 

In 1962 Rogers relinquished the Chair of 
Zoology to accept a personal Chair in 
Parasitology within the Department of Zoology. 
During the 10 years he was at its head the 
department made great progress, largely as a 
result of his vision and drive. The strength of the 
lecturing staff increased from two to eight and the 
department was not only reorganised, 
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re-equipped and modernised but relocated in 
newer and larger quarters. The number of 
research students grew rapidly and the tempo of 
life within the department accelerated most 
noticeably. The zoological horizons of the 
department were widened to include the study of 
experimental parasitology, animal ecology, the 
reproductive physiology of marsupials and 
marine zoology and a steady stream of research 
of high standard was maintained. Roger's own 
research was outstanding. Much of it has been 
concerned with the infective stage and the 
process of infection in parasitic nematodes. Free-
living and parasitic nematodes moult several 
times during their lives and the parasitic stage is 
always preceded by a moult. Because the 
processes of moulting in arthropods and of 
metamorphoses in a number of invertebrates are 
controlled by internal secretions Rogers has 
postulated that hormonal control may play an 
important part in the life cycles of nematodes. He 
was elected F.A.A. in 1954 and his book, "The 
Nature of Parasitism" was published in 1962. In 
1965 he moved to the Waite Institute to hold his 
Chair within the Department of Entomology. 

Andrewartha became Professor of Zoology in 
1962, when Rogers vacated the Chair, his 
appointment being the culmination of a long 
period of teaching and research at the Waite 
Institute. The thrust of the Department was now 
towards animal ecology and the number of 
postgraduate students working on ecological 
problems gradually increased. Some of them 
were South Australians but many came from 
other States, Europe, Africa and Asia. 

Browning, who had been closely associated 
with Andrewartha's school of ecology, left the 
department in 1963 to take up the Chair of 
Entomology at the Waite Institute. Satchell left in 
1965 when he accepted a Chair of Biology at the 
University of Sydney. New appointments were 
those of S. Barker who in 1963 established a unit 
of environmental physiology, and R. I. 
Sommerville from the McMaster Institute, Sydney, 
who in 1965 joined Rogers' group in experimental 
parasitology. Sommerville's research has been 
concerned largely with the infective larvae of 
nematodes and the process of moulting in 
nematodes as well as the general physiology of 
the phylum. At times he has worked in close 
association with Rogers and coauthored a 
number of review articles about the infectious 
processes of nematodes (Rogers & Sommerville 
1968). 

The staff of the ecological section was 
augmented by the appointment of T. C. R. White 
in 1966, M. E. B. Smyth in 1968 and A. J. Butler 
in 1972. White studied the ecology of the 

Psyllidae (Hemiptera), Smyth the distribution of 
ticks of reptiles and Butler marine communities. 
M. Coates, whose interest was in physiology of 
the blood, was appointed lecturer in 1970. D. A. 
Duckhouse, who played a prominent part in 
establishing a course of Biology at the University, 
moved over to teaching Zoology and organised a 
unit in biogeography. He studies the Psychodidae 
(Diptera) (Duckhouse 1978). 

Andrewartha's contribution to entomology and 
to the wider field of zoology was considerable. 
Reference has already been made to his 
research work on Thrips imaginis, grasshoppers 
and locusts and to his monograph on diapause. 
He wrote two books. The first, in collaboration 
with L. C. Birch, "The Distribution and Abundance 
of Animals" was published in 1954 and the 
second, "Introduction to the Study of Animal 
Populations" in 1961. The first sets out the main 
ecological theory of the authors which was, to a 
large extent, based on their own research and 
that of their colleagues. Andrewartha and Birch 
considered that the environment of an animal 
consists of four major components, food, weather 
(including temperature, moisture and light), other 
animals and pathogens, and lastly a place in 
which to live. The reasoning of the authors is 
always cogent and their writing clear and 
unambiguous. Andrewartha's second book is a 
"compact text" or manual, including theoretical 
work, for students of animal ecology. It is based 
on his experience in teaching ecology to more 
advanced students in the University of Adelaide. 

Andrewartha was elected a Fellow of the 
Australian Academy of Science in 1961, awarded 
the Verco Medal of the Royal Society of South 
Australia in 1962 and was made an Honorary 
Fellow of the same Society in 1975. He retired in 
1972. 

A second Chair of Zoology went to Clyde 
Manwell in 1969, a molecular zoologist trained in 
the United States. Before coming to Adelaide 
Manwell was best known probably for his work on 
the biochemistry and physiology of the respiratory 
pigments, haemoglobin, haemocyanin and 
haemerythrin and for his work dealing with 
pesticides and pollution. His book, "Molecular 
Biology and the Origin of Species", written in 
collaboration with C. M. Ann Baker, was 
published in 1970 and is a comprehensive and 
far-reaching treatise. It deals with a number of 
aspects of the genetics of populations, especially 
at the level of biochemistry. One topic discussed 
is that of heterosis or hybrid vigour and the 
frequently held view that crosses between 
different races or strains of the same species give 
rise to "better" 
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offspring. From a review of the literature on the 
subject Manwell & Baker maintain that this is not 
always the case. They say, "Although 'hybrid 
vigour' has been frequently emphasised in 
discussions of animal breeding, a review of data 
on cattle, sheep, pigs, poultry and fish reveals 
nearly as much negative as positive heterosis, 
not only for protein or blood group polymorphism 
but for mortality and other economic factors." 
Some of the problems discussed in the book are 
protein polymorphism, pesticides, pollution, 
molecular diseases of man, Malthusian selection 
and animal breeding. Much of Manwell's more 
recent research has been concerned with 
domestic animals and birds (Manwell & Baker, 
1975). 

In 1975 W. D. Williams was appointed to the 
Chair of Zoology made vacant by the retirement 
of Andrewartha in 1972. Williams received his 
early zoological training in England and before 
taking up his post in Adelaide was Reader in 
Zoology at Monash University. His chief interest 
is limnology or the study of life in fresh and 
brackish waters. His book "Australian Freshwater 
Life. The Invertebrates of Australian Inland 
Waters", published in 1968, deals largely with the 
ways of collecting animals in inland watersspecial 
equipment is often needed-and the major groups 
of invertebrates likely to be caught. It also gives 
information about their identification. 

The limnological strength of the department 
was increased in 1975 by the appointment of K. 
F. Walker and M. C. Geddes, both from Monash 
University. Walker is interested in a number of 
biological problems associated with the River 
Murray (Walker 1981) while Geddes has studied 
the physiology of freshwater animals (Geddes 
1975). Two additions to the staff in 1976 were R. 
Seymour, a vertet;>rate physiologist (Seymour 
1978) and M. J. Tyler, who studies the biology of 
amphibians. 

 
Expansion at the Museum 

Expansion at the Museum during the period 
1950 to 1980, although real, was slower and less 
spectacular than that which took place at the 
University during the same time. According to the 
information contained in the Annual Reports of 
the Board of the South Australian Museum, the 
number of full-time zoological curators (including 
the Director and Deputy Director) increased from 
six in 1950-1951 to nine in 1980-1981 and the 
fulltime non-zoological curators from two to four. 
There were four Directors during the period 1950 
to 1980. H. M. Hale continued until his retirement 
in 1960 and was replaced by W. P. Crowcroft in 
1963. Crowcroft was a mammalogist and worked 

on wombats. The Education Unit and Centre of 
the Museum were established during his tenure 
of office. W. G. Inglis, well known internationally 
as a nematologist, followed Crowcroft as Director 
in 1968. He wrote several papers on nematodes 
while at the Museum, the two most important 
being one on the subject of similarity and 
homology in zoology and the other a review 
article on speciation in parasitic nematodes 
(Inglis 1971). In 1973 he became Director of the 
newly formed Department of the Environment 
within the South Australian Public Service. The 
interest of J. K. Ling, who succeeded Inglis in 
1973, is in marine mammals. He studied at the 
University of Adelaide, the Australian National 
University in Canberra and the University of 
British Columbia, Canada and also served as a 
biologist in the Antarctic Division of the 
Department of External Affairs. His research is 
discussed in the section on marine mammals. 

The Entomologists at the Museum during the 
period were H. Womersley, who retired in 1960, 
G. F. Gross, E. T. Giles and E. G. Matthews. 
Gross joined the staff in 1947, becoming 
Entomologist in 1957 and Principal Curator in 
1979. His studies have been on the taxonomy of 
the Heteroptera, one of the two large suborders 
of Hemiptera or bugs. His papers, most of which 
have been published in the Records, deal with 
flower bugs, coon bugs, beetle-mimicking bugs 
and shield bugs. One of his interests has been 
the zoogeographic relationships of Australian 
hemipterans with the insect faunas of countries to 
the north of Australia and of the near Pacific 
islands. His largest and most important 
publication comprises two Handbooks of the 
Flora and Fauna of South Australia entitled 
"Plant-feeding and other bugs of South Australia: 
Heteroptera", Part I (1974) and Part II (1976). The 
handbooks include the descriptions of 19 new 
genera and 53 new species. A feature of the 
publication is the excellence of the illustrations, 
the work of two of the Museum's artists, Brenda 
Head and Valerie Kitson. Gross was Editor of the 
Handbooks of the Flora and Fauna for several 
years and was awarded the Verco Medal in 1979. 

The present Curator of Insects, E. G. Matthews, 
was appointed in 1971 and his special study is 
Coleoptera or beetles. Since his arrival in 
Adelaide he has published a revision of the 
Scarabaeine dung beetles of Australia and two 
parts of a guide to the genera of South Australian 
beetles (Matthews 1980, 1982). His book, "Insect 
Ecology" is an original and thoughtful contribution 
to the subject. His approach has been to study 
the diversity of insects and "not to list or describe 
this diversity but to look for general 
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principles and common patterns which underly 
the roles insects play in different ecosystems". 
Throughout the book Matthews uses the rand 
Kselection of MacArthur & Wilson (1976). By way 
of explanation he says, "r selection is said to 
predominate during the colonising episodes which 
arise after some environmental change has 
altered or destroyed the former habitat, and 
favours a high population growth rate (r is the 
symbol used to represent a population's 
unrestrained rate of natural increase), whilst K 
selection predominates during periods of 
prolonged stability and favours a more efficient 
utilisation of resources (K represents the carrying 
capacity of the environment). Whereas the 
ultimate strategy adopted by the players is always 
the same (that of staying in the game), the 
successful tactics for pursuing it are different 
under the two types of selection" (Matthews 1976 
pp. 2-3). 

E.T. Giles, after serving as Entomologist from 
1955 to 1958, left the Museum to take up a 
University post in New South Wales. Others 
associated with the entomological activities of the 
Museum have been R. H. Fisher, the author of 
the Handbook "Butterflies of South Australia" 
(Fisher 1978), J. J H. Szent-Ivany who worked on 
the economically important insects of Papua New 
Guinea and S. Barker who has published on the 
Buprestidae (Coleoptera). Penelope Greenslade 
(1977) has written about the collembolan fauna of 
the State. 

D. C. Lee joined the Museum as Curator of 
Arachnids in 1964. In Adelaide he has worked 
extensively on the taxonomy of the 
Rhodacaroidea, a group of mainly free-living, 
predatory mites found in surface soil and plant 
litter where they are involved in the recycling of 
plant nutrients. His more recent work has been 
with some sarcoptiform mites collected from the 
surface soil of nine florally different sites in South 
Australia. He has also carried out ecological, 
behavioural and developmental studies of some 
rhodacaroid mites (Lee 1974). Lee & Southcott 
are the joint authors of an article called "Spiders 
and other Arachnids of South Australia" which 
appeared in the South Australian Year Book for 
1979. 

R. V. Southcott, medical practitioner and 
zoologist, has been closely connected with the 
Museum for about 30 years, as Honorary 
Associate in Arachnology, as Honorary Zoologist, 
as a member of the Museum Board for 12 years 
and finally as Chairman of the Museum Board 
from 1974 to 1982. His service to the Museum 
has been outstanding. His zoological interests 
have been arachnology, toxicology (the study of 
animals poisonous to man) and the taxonomy of 

jellyfishes. Although he has published papers on 
many groups of mites his most important 
acarological study was his monograph on the 
genera of the Erythraeoidea, an order of mites 
ectoparasitic on insects and other arthropods 
(Southcott 1961). He has made a special study of 
the effects on man of the toxins of marine animals 
(Cleland & Southcott 1965) and of terrestrial 
animals such as spiders and scorpions (Southcott 
1976) and is an authority on the subject. He has 
also worked on the classification of jellyfishes. He 
was awarded the Verco Medal in 1965. 

Helen M. Laws, Curator of Molluscs and Marine 
Invertebrates from 1963 to 1973, was interested 
in the chromosomal patterns of molluscs, 
especially of terrestrial snails. She wrote papers 
on the chromosomes of introduced snails and of 
Australian camaenid snails and on the anatomy 
and cytology of Oxychilus alliarius. She was also 
involved in a study of southern Australian 
abalone (Shepherd & Laws 1974). 

The present Curator of Molluscs and Marine 
Invertebrates is W. Zeidler who was appointed in 
1974. He described a large collection of 
amphipods from Queensland (Zeidler 1978) and 
has written on both echinoderms and molluscs. 
The Museum's collection of marine and 
freshwater invertebrates has increased 
considerably as a result of Zeidler's field work in 
many parts of the State. 

The Curator of Fishes from 1954 to 1964 was 
T. D. Scott and the present Curator, C. J. M. 
Glover, was appointed in 1974. Scott's first task 
on the assumption of his post was the 
preparation of a replacement volume for Waite's 
Handbook the "Fishes of South Australia". The 
new volume, 
"The Marine and Freshwater Fishes of South 

Australia" was published in 1962. So great was 
its popularity that a second edition was published 
in 1962 and reprinted in 1980, the authors being 
Scott, Glover & Southcott. 

During the last 20 years interest in the 
freshwater fishes of the River Murray and the 
drier, arid regions in the north of the State has 
revived and quickened (Fig. 21). The research 
has been taxonomic, physiological and 
ecological. Glover & Inglis (1971) recorded 25 
species of fish from the South Australian section 
of the River Murray, 21 native and 5 introduced. 
During the last 60 years the character of the river 
has been changed considerably by the 
construction of barrages, weirs and dams and by 
increases in the salinity of the water (Walker 
1981). One of the effects of the barrages and 
weirs built in the early 1920s has been to control 
the flow and level of 
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the water in the river. Before 1920 the River 
Murray was sometimes in flood and at other 
times, after periods of drought, little more than a 
chain of waterholes. Today, however, the level is 
almost constant and its temperature much less 
variable. The reproductive processes of a number 
of native fishes are influenced greatly by the level 
of the river and its temperature. For instance, it is 
known that spawning in callop (Plectroplites 
ambiguus), Murray Cod (Maccullochella 
maequariensis) and Silver Perch (Bidyanus 
bidyanus) is triggered by a rise in the level of the 
river and an increase of about 3°C in temperature. 
Glover & Inglis (1971) say "In general the control 
of the river system imposed much more stable 
conditions to which some of the introduced fish 
were well adapted, while the native species 
evolved in and are adapted to less stable 
conditions. As a result introduced species such as 
English Perch (Perea fluviatalis) and Tench 
(Tinea tinea) can be expected to flourish while 
native species will be further affected, not 
necessarily by direct competition, but by reduction 
of suitable habitats in which to live and breed". 

Glover (1973) found that the desert goby 
(Chlamydogobius eremius), the Lake Eyre 
hardyhead (Craterocephalus eyresii) and the 
spangled perch (Terapon unicolor) were the 
commonest fish in the springs and bores in the 
northern parts of the State. The goby occurred in 
76% of the inhabited springs and in 41% of the 

inhabited bores and in widely varying 
environments. It was collected in water of salinity 
from 0.2 to 12.5 parts of dissolved salts per 1000 
parts of water. It is a very hardy species and in 
the laboratory it has lived as long as 27 days in 
distilled water and in excess of 60 days in sea 
water containing 37 parts of dissolved salts per 
1000 of water. In winter it was collected from 
water at 9°C and in summer from water at 40°C. 
The way inland fish are dispersed from one place 
to another has always been a controversial topic. 
The most likely explanation, and one supported 
by evidence, is that they are distributed by flood 
waters. Glover & Inglis (1971) have this is to say 
on the matter, "The reported sudden appearance 
of fish, usually the desert goby and hardyhead, in 
artesian bores and spring water has led to much 
popular speculation that the fish have been 
ejected from the underground. But fish, in order to 
travel through to the surface, would have to pass 
through microscopically porous aquifer, a physical 
impossibility. Bore and spring dwelling fish almost 
certainly arrive at these sites from other surface 
localities ... no cave dwelling fish are known in the 
State". Other reports of the sudden appearance 
of fish in town centres far away from waterways 
has given rise to the theory that some form of 
aerial dispersion may occur. 

A concise history of the study of South 
Australian amphibians is outlined by Tyler (1978). 
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The first descriptions of frogs from the State were 
given in Berlin by Peters in 1864. Baldwin 
Spencer reported on six species collected during 
the Horn Expedition to Central Australia. Four of 
them, including the water-holding frog, eyclorana 
platycephalus, are now known from the northern 
part of South Australia. Waite (1929), who 
compiled the first account of the amphibians of 
the State in his Handbook, "The Reptiles and 
Amphibians of South Australia" listed 11 species. 
The study of amphibians in South Australia 
received little further attention, apart from the 
work of Main and Littlejohn, until Tyler, as 
Honorary Associate in Herpetology at the 
Museum, began collecting in the early 1960s. 
During the last 20 years Tyler, often in 
collaboration with Davies, Roberts, Martin, 
Woodruff and others, has published a series of 
papers (many in the Transactions and others in 
the Records) on the classification, anatomy, 
biology and ecology of frogs. In 1978 Tyler wrote 
a new Handbook of the Flora and Fauna of South 
Australia entitled: "The Amphibians of South 
Australia". The publication is the source of much 
of the information contained in the present 
chapter. The list of species in the State now adds 
up to 23 while the total number for Australia is 
given as 152. The fact that only about 14% of the 
total number of species occur in the State is, to 
some extent, a measure of its aridity. 

Tyler's book, "Frogs" in the Australian Naturalist 
Library Series (1976) describes "how frogs strive, 
thrive and stay alive". Some of the topics 
discussed are: reproduction, diet and feeding 
habits, obtaining water and avoiding heat, 
communication by sound, enemies, dispersal, 
frogs and man and the history of herpetology in 
Australia. The book is informative, 
comprehensive and written in a lively manner. 
Tyler was Editor of the Royal Society of South 
Australia from 1976 to 1982. In 1980 he was 
awarded the Verco Medal and the Australian 
Natural History Medallion. In 1982 he succeeded 
R. V. Southcott as Chairman of the Board of the 
South Australian Museum. 

There were three Curators of Reptiles during 
the period 1950 to 1980, F. J. Mitchell, 1. F. 
Houston and T. D. Schwaner. Mitchell, who 
followed Waite, published on snakes and lizards. 
His most important contribution, however, was his 
ecological study of the agamid lizard, 
Amphibolurus maculosus, published in 1973 after 
his untimely death. The Lake Eyre Dragon, as the 
animal is sometimes called, is about 11-12 cm 
long and lives in the most inhospitable of places, 
namely the encrusted margins of a number of salt 
lakes in the northern areas of the State. The 
lizard survives the extreme conditions of summer 

and winter by burrowing, wherever suitable sites 
can be found. Mitchell showed that in summer the 
burrow is a cooler and more humid place in which 
to live and concluded that by living below the 
ground during the hottest parts of the day the 
lizard is able to reduce its water-loss to a 
minimum. Although the dragon is described as 
and "opportunistic" feeder its diet consists largely 
of the harvest ant, Melophorus sp., colonies of 
which are spaced about 10 m apart over the 
surface of the lake. A selected list of Mitchell's 
papers is given in Tyler (1970). 

Houston, who followed Mitchell, wrote "The 
Reptiles of South Australia. A Brief Synopsis" for 
the South Australian Year Book of 1973. 
According to Houston the reptilian fauna of the 
State consists of 120 species of lizards, 32 of 
snakes and four of freshwater tortoises. He 
considers that about eight of the snakes are 
poisonous. Schwaner, appointed Curator in 1979, 
is examining the status of a number of snakes by 
means of electrophoretic techniques. He is 
particularly interested in the evolution of 
venomous snakes in Australia. 

H. T. Condon joined the staff in 1929 and 
became Curator of Birds in 1938, a post which he 
held until his retirement in 1976. In the early part 
of his career he devoted much time to the study 
of sea-birds, wading-birds, hawks' and parrots. 
His "Field Guide to the Hawks of Australia" went 
to a third edition in 1968. Of his "Field Guide to 
Waders", written in collaboration with A. R. 
McGill, Hitchcock (1978) says that it was "a first 
attempt to help wader-watchers identify quite a 
difficult group, in the field". His "Handlist of the 
Birds of South Australia" (Condon 1962) is 
invaluable alike to ornithologists and zoologists. 
His watercolour illustration of Psephotus 
haematonotus caeruleus, the frontispiece to the 
Handlist, shows that he was a very capable artist 
too. 

Condon took a prominent part in both the Royal 
Australian Ornithological Union and the South 
Australian Ornitholigical Association, acting as 
branch secretary of the former from 1940 to 1958 
and as Australian President in 1961. In 1973 he 
was elected a Fellow of the Union, a well 
deserved honour. He was honorary secretary of 
the South Australian Ornithological Association 
for seven years and Editor of the South Australian 
Ornithologist from 1953 to 1964. After serving on 
the Checklist Committee in a number of different 
offices he was appointed sole taxonomist to deal 
with the completion of a new Australian Checklist, 
a task he was well able to perform. He spent 
much of his time in the late 60s and early 70s 
working on the new Checklist, which was a big 
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project. The section on the non-passerine birds, 
estimated to comprise about half his task 
(Hitchcock 1978), was completed before he 
retired in ill-health in 1976. Most of his 
publications are listed in Condon (1968). 

Since taking up the post of Curator of Birds in 
1976, S. A. Parker has worked towards the 
publication of a new Annotated Checklist of the 
birds of South Australia. One section of the work, 
"Emus to Spoonbills" has been published (Parker 
et al. 1979). Amongst his other publications are 
those on "Pedionomidae, Ephthianuridae and 
Dicaidae" in "Bird Families of the World" (1978), 
one on the "Maluridae" (wrens) in the "Checklist 
of Australian 'Passerines" and another on the 
Eyrean Grass-Wren. 

Joan B. Paton, like her father the late Sir John 
Cleland, has been prominent in the field of 
ornithology and is an Honorary Associate at the 
Museum. She has written about the birds of a 
number of different regions of the State (Paton 
1975) and through her activities in the 
Departments of Continuing Education and Adult 
Education of the University of Adelaide has 
helped to make people better informed about the 
avian fauna of South Australia. 

P F. Aitken, who began his career at the 
Museum as an Entomologist, gradually 
transferred his interest to mammals and 
eventually in 1965 became Curator of Mammals. 
He wrote on marsupials, native rodents, bats and 
whales. He was involved in the rediscovery of 
several marsupials that had neither been seen or 
collected for many years. For instance, the large 
Desert Sminthopsis, Sminthopsis psammophilus, 
was described from a single specimen collected 
from Lake Amadeus in 1894. Because no other 
speciment had been collected it was thought 
during the 1960s that the species was extinct. In 
1969, however, a second specimen was found on 
Eyre Peninsula, 650 miles south-east of the type 
locality and in the same year, after careful 
searching, another specimen was collected. The 
findings were reported by Aitken (1971). Two 
other rediscoveries were those of the Little Pigmy 
Possum, Cercartetus lepidus, on Kangaroo Island 
and the Swamp Antechinus, Antechinus minimus 
maritimus, in the southeast of the State. Aitken 
also described a new marsupial, Planigale gilesi, 
from Anna Creek, South Australia. His checklist 
and field-key to the bats of South Australia 
rekindled interest in a group of animals not 
studied since Wood Jones's research in 1925. 

The interest shown in whales and seals in 
South Australia goes back to the earliest days of 

 

 
Fig. 22. Tagging sea lions, a project of the South 

Australian Museum, conducted to determine the 
number and distribution of the species in the 
State. Terry Sims, a Museum Assistant, making 
friends with a sea lion pup, which he has just 
tagged. (SA Museum). 

 
the colony when whaling and sealing were 

important "industries". The whale hunted then 
was the Right Whale, Eubalaena australis, so 
named, according to Ling & Aitken (1981), 
because it was the "right" whale to catch. Since it 
possessed very thick blubber and floated instead 
of sinking when it was killed, the whale could be 
"played" from small whaleboats and towed ashore 
for flensing. The same authors report that 
although Right Whales were hunted almost to 
extinction "they are again to be seen around our 
south coast and at the entrance to the two gulfs, 
often in springtime when nursing females from 16 
to 18 m in length are accompanied by their two or 
three month old calves". As soon as summer 
approaches mother and offspring move to the 
Antarctic to feed on the plentiful kriII. 

Two seals live and breed in South Australian 
waters, the Australian Sea Lion or Hair Seal, 
Neophoca cinerea, (Fig. 22) and the New 
Zealand Fur Seal, Arctocephalus forsteri. Both 
have been studied in South Australia, especially 
the 
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former. Wood Jones redescribed them and wrote 
at length about the breeding habits of the former. 
Marlow (1968) studied the social hierarchy of 
Neophoca on Dangerous Reef and Stirling (1972) 
the annual cycle and general biology of the 
species at Neptune Island. Ling and Walker of the 
South Australian Museum studied N. cinerea at a 
number of localities on the south coast of 
Kangaroo Island and especially at Seal Bay, 
where one of the largest and most accessible 
colonies is to be found (Ling & Walker 1976). 
Their aim was to determine "the current status of 
the population". Seal pups were tagged at a 
number of different stations as well. The results of 
the study so far to hand show that in 1975 a total 
of 1800 to 1970 sea lions were counted at 26 
stations in South Australia. Another census in 
1977 recorded 2253. The results of the tagging 
experiments support Woods Jones's contention 

that N. cinerea is not a migratory species and that 
animals spend much of their lives near the places 
where they were born. 
 
Department of Entomology, Waite Institute, 
University of Adelaide 

From 1950 to 1980 the number of full-time 
lecturing staff in the Department of Entomology 
grew from four to eight and the number of 
Research Fellows and post-graduate students 
increased three- to four-fold (Fig. 23). Although 
this growth increased the diversity of research, 
the principles that had been pioneered by 
Davidson were still accepted and developed. The 
main stream of research continued to be the 
ecology of species that are pests. Ecological 
studies were supported by research into the 
physiology and behaviour of the insect and 
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projects dealing with diapause, neurosecretions 
and responses to temperature and moisture were 
all clearly relevant to the work of the Department. 
Whatever the project, the aim was to seek the 
most fundamental explanation of the empirical 
events. These principles and the attitude that 
they gave rise to generated a strong interest in 
population ecology. Other lines of research that 
were followed included insect pathology, salivary 
secretions, forest entomology, apiculture and 
taxonomy. 

The Waite Professor of Entomology since 1963 
has been T. O. Browning who was appointed 
Entomologist at the Waite in 1948 and Senior 
Lecturer in Zoology in 1955. His research 
interests have been insect ecology, theoretical 
ecology and ecophysiology. In more recent years 
he has worked in Nairobi as Director of the 
International Centre of Insect Physiology and 
Ecology and as Supervisor of the research 
conducted on the vector-tick of east-coast cattle 
fever. 

The following account of the Department's 
activities is only brief. A more complete picture 
can be obtained by consulting the biennially 
published Waite Reports. 

 
Insect ecology and population ecology 

Browning's earliest ecological study (Browning 
1954) was of the Australian field cricket, 
Teleogryllus commodus, a herbivorous 
indigenous insect, capable of seriously damaging 
pastures in certain areas of south-eastern South 
Australia. Browning set out to solve why the pest 
was most abundant in those areas where the 
agricultural practice was changing from 
graincropping and grazing ·on natural pastures to 
grazing on permanent pastures. He discovered 
that the crickets were most abundant where the 
soil consisted of heavy, black clay and that the 
eggs of the animal (as well as the nymphs and 
adult stages) were very vulnerable to desiccation. 
He showed that the heavy, black soil, on account 
of its moist nature and its tendency to form 
cracks, protected the eggs and other stages of 
the cricket from losing water and so dying when 
conditions were dry. In the areas which were 
cultivated and where cropping was usually 
continuous, ploughing posed a threat to the 
survival of the crickets by exposing them to the 
drying action of the sun and wind. Browning 
(1954 p. 221) writes "With the change in the 
system of agriculture from cropping to grazing on 
permanent pastures, ploughing which was 
probably the greatest obstacle to cricket survival 
on the heavy black 

soils, became of diminishing importance and at 
the same time the pastures which took the place 
of cultivated land provided a source of food for 
the crickets". One of Browning's more recent 
ecological studies was concerned with the African 
questing tick, Rhipicephalus pulchellus, which 
aggregates at the tips of grass stems. 

P E. Madge, who worked as Entomologist from 
1952 to 1954, studied the biology and ecology of 
the underground grass caterpillar, Oncopera 
fasciculata, also a pasture pest in the south-east 
of the State. His last publication on the pest was 
in 1958. 

The earlier research of D. A. Maelzer was 
concerned with the cockchafer, Aphodius 
tasmaniae, another native pest of pastures in the 
wetter parts of the State. His work showed that 
the fluctuations in the numbers of the pest during 
a number of years were determined largely by the 
weather and the presence of the insect-eating 
fungus, Cordyceps aphodi. He also studied the 
biology and the main causes of the change in 
numbers of the rose aphid, Macrosiphum rosae, 
and the growth and voracity of the larvae of a 
ladybird that feeds on the aphid. 

Among the additional pests studied have been 
the following: the introduced millipede 
(Ommatoiulus moreletii), the grape-vine moth 
(Phalaenoides glycinae), the citrus aphid 
(Toxoptera citricidus), the cow-pea aphid (Aphis 
craccivora) and Hyperomyzus lactucae, the 
vector of the necrotic yellow virus of lettuce. 

A strong interest in theoretical ecology has 
been maintained largely through the publications 
of Browning and of Maelzer. In his book, "Animal 
Populations" Browning (1963) considered that the 
environment of an animal consists of five 
components, namely weather, resources, 
numbers of the same species, members of the 
other species and hazards. The book is designed 
to serve as an introduction to the study of animal 
populations and is intended for those without 
previous knowledge of the subject. It has several 
features that make it readily understood by and 
popular with newcomers to ecology. For example 
all the concepts and principles which the author 
wishes readers to understand are introduced by 
means of a "case history" or an example. 
Generalisations are then more easily grasped. 

Maelzer (1965) drew attention to the distinction 
between the components of the environment that 
act directly on an animal and those that act 
indirectly. This idea proved to be an important 
contribution to the theory of population ecology. In 
another paper he pointed out that some 
ecologists in their use of the term "environment" 
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refer to the environment of a population while 
others refer to that of a single organism. He 
discussed the implications of the use of each 
term. 
 
Insect physiology 

B. Johnson was appointed to the staff as 
lecturer with a special interest in physiology. 
Initially he worked on the wing polymorphism of 
aphids, his interest being in the factors that 
determine whether a given species is winged or 
not. He also studied the effects of parasitism on 
aphids. He found that the nymphs of Aphis 
craccivora, when parasitised by a braconid wasp, 
failed to develop normally. At a later date he 
showed that the prothoracic glands of aphids, 
which had been parasitised at the first instar, 
broke down soon after the aphids moulted at the 
fourth instar. He concluded that the failure of the 
aphids "to undergo a further moult appears to be 
due to a failure in the production of the moulting 
hormone". Towards the end of his term in 
Adelaide he directed most of his research to the 
study of neurosecretions in insects. He 
demonstrated histologically and with the aid of the 
electron microscope the transport of 
neurohormones from the corpora cardiaca of 
aphids and cockroaches. He also showed, as a 
result of the bio-assay of extracts of the aortal 
nerves of cockroaches, that some 
neurohormones are distributed from the corpora 
cardiaca along nerve axons to their target organs. 
Johnson left the Waite in 1966 to accept the Chair 
of Zoology in the University of Tasmania. 

P. W. Miles has made a special study of the 
salivary secretions of plant-feeding bugs 
(Hemiptera). He was appointed Lecturer in 1957 
and Reader in 1968. His early work was 
concerned with the nature and chemistry of the 
stylet sheath of pentatomid bugs and with the 
discovery that aphids secrete two types of saliva 
"one that solidifies to form the stylet sheath and a 
watery saliva that does not solidify and may 
contain digestive enzymes". A substantial part of 
his later research has been concerned with the 
identification of the enzymes and their action. It 
has led to his studies of the different lobes of the 
salivary glands. He has also written a number of 
review articles, including "Studies on the salivary 
physiology of plant bugs", "Insect secretions in 
plants" (Miles 1968) and "The saliva of 
Hemiptera". More recently he has studied the 
effects of drought on plant-feeding bugs. Miles 
was seconded from the Waite for three years to 
work as Professor of Zoology in the University of 
Zambia. 

Much of Browning's physiological research has 
been connected with the water relations of 
arthropods, for instance his work on the water 
balance of the tick, Ornithodoros moubata, and 
on the permeability of the shells of insect eggs to 
water and non-polar molecules (Browning 1972). 
He also studied diapause and its significance in 
the moth, Heliothis punctiger, the larval stages of 
which cause serious damage to the roots of 
pasture plants. 

 
Pathogens and the control of insects 

D. R. Pinnock, appointed to the staff as Reader 
in 1978, is an insect pathologist. Since his arrival 
in Adelaide he has studied the diseases of bees 
including European foul-brood. He has also used 
the bacterium, Bacillus thuringiensis, as a 
pathogen of the third and fourth instar of the larva 
of Heliothis punctiger, a pest of seed-producing 
lucerne. 

In the early 1960s the Department undertook a 
project to discover whether populations of the 
Queensland fruit fly, Dacus tryoni, might be 
controlled by releasing stocks of sterile male fruit 
flies among them. The research was in the hands 
of J. M. Monro, who was appointed to the staff as 
lecturer in 1958. The project was directed by H. 
G. Andrewartha of the Department of Zoology 
and facilities for working in New South Wales 
were made available by Professor L. C. Birch of 
the University of Sydney. The trial run was the 
subject of two papers. In the first Monro and 
Osborn reported on the mass reari ng, 
transporting, irradiation and release of the sterile 
males. The flies were released at three towns in 
western New South Wales during the period 
1961-1965 and a number of other towns were 
used as controls. In a second paper Andrewartha, 
Monro & Richardson (1967) described the field 
experiments and gave the results of the trials. 
The success of the method was estimated by 
comparing the rate of infestation of ripe fruit in the 
treated and untreated towns. Two difficulties 
arose during the experiments, the first of 
maintaining a satisfactory supply of sterile males 
and the second of finding a sufficiently isolated 
population which was small enough to treat. In 
spite of the difficulties) however, the flies were 
completely eradicated at one station during the 
summer of 1964-1965. Some success was 
indicated at the other two but damage to fruit was 
noticed during the autumn season at both. It was 
thought that the increased immigration of flies 
from other areas was responsible for the 
autumnal damage. 
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Forest entomology 
Before he joined the staff at the Waite Institute 

in 1958 D. F. Morgan was connected with forest 
entomology in New Zealand. One of his early 
South Australian studies was that of the beetle, 
Ips grandicollis, a pest of pine forests. Another 
important research project dealt with the wood 
wasp, Sirex noctilio, an introduced insect that 
bores into pine trees and often kills them. He 
wrote on the incidence of the wasp and studied 
the symbiotic fungus which the wasp introduces 
into the tree when it bores into the tissue. He also 
carried out extensive tests with chemicals, 
especially organophosphates, that might be used 
to control the insect once it is in the tree (Morgan, 
Stewart & Horwood 1971) and with chemicals 
that might be used in lure traps for catching the 
wasp in the forest. He also studied the swarming 
behaviour of the beetle, Heteronyx obesus 
another pest of pine trees that has been found at 
Penola. 

In recent year Morgan, under the auspices of 
the Australian Universities Programme, has acted 
as a consultant and teacher in the Universities of 
Indonesia and Malaysia. In both countries he has 
conducted research into serious pests of tropical 
and sub-tropical forests. 

 
Apiculture and the study of bees 

K. M. Doull, appointed Entomologist in 1955 
and Senior Lecturer in 1963, made a life-long 
study of bees, especially the honey-bee, Apis 
mellifera. His research dealt with the pathology, 
nutrition, physiology and behaviour of the insect 
and with the practice of bee-keeping. He made a 
special study of diseases that affect bees, 
particularly that caused by the highly infectious 
sporozoan, Nosema apis, and those that are 
"pollen induced". He wrote on the causes and 
incidence of "Nosema disease" in South Australia 
and studied ways of controlling it by fumigation of 
hives. He was interested in the nutrition of bees 
and wrote a series of papers on the value of 
supplementing the pollen diet of bees with 
protein. He also wrote on the control of 
temperature within the hive and on the 
importance of humidity in the hatching of the eggs 
of bees. He made a study of the biological and 
technical factors that affect the profitability of 
beekeeping and suggested how the construction 
of bee-hives should be modified to meet 
Australian conditions. In 1978 Doull won well-
merited, international recognition for his 
contribution to the study of bees. His papers are 
listed in the Waite Reports that cover the period 
1956 to 1980. 

 
Insect behaviour 

A number of studies have been made of the 
behaviour of some economically important 
insects. R. Laughlin investigated the behaviour of 
Ips grandicollis in the forests of Pinus radiata and 
of the dried fruit beetle, Carpophilus hemipterus. 
Doull studied the behaviour of bees when feeding 
in the hive and when foraging, and how the 
attraction that pollen has for bees is affected by 
distance. 

 
Systematics 

Systematic studies in the Department have 
been conducted largely by three staff-members. 
Helen M. Brookes joined the staff of the Waite 
Institute in 1936, became Senior Systematic 
Entomologist in 1964 and retired in 1982. Her 
publications dealt mostly with the taxonomy of 
scale insects and mealy bugs, well known on 
account of the damage that they do to fruit trees. 
A very useful paper is her list of all the Coccoidea 
naturalised in South Australia and their hosts. 

H. F. Lower came to the Waite as Systematic 
Entomologist in 1950 and retired as Senior 
Systematist in 1964. His research was chiefly 
concerned with the morphology of insects and 
the histology of their integument. He also wrote 
on the post-embryonic development of insects. 

Mary Carver worked on the staff for several 
years as a systematist. She published papers on 
aphids. 

 
Department of Animal Physiology, Waite Institute, 
University of Adelaide 

The Department of Animal Physiology at the 
Waite Institute was formed in 1964 and was 
fortunate in obtaining for its first Professor and 
Head of Department, W. V. McFarlane F.A.A., an 
experienced and distinguished physiologist who, 
at the time of his appointment to Adelaide, was 
Professorial Fellow in the John Curtin School of 
Medical Research in Canberra. McFarlane 
worked at the Waite until his retirement in 1978. 
In 1979 he was awarded the Mueller Medal of 
ANZAAS for his outstanding contribution to 
science. 

The research of the Department during the first 
ten years of its existence dealt mainly with 
ecophysiology, endocrinology and the 
biochemistry of lipid metabolism. Some of the 
problems investigated were (1) the adaptation of 
animals, more especially ruminants, to life in 
deserts and (2) the "water and energy turnovers" 
of animals living in different environments 
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Fig. 24. The Flinders University of South Australia, established 1966. The School of Biological Sciences 
occupies the first and second buildings from the right. (Adelaide University Archives.) 

 
(McFarlane, Good & Howard 1977). The 
endocrinological studies were concerned with 
reproduction and with the thyroid gland. The 
hormones of reproducing females were studied 
by R. F. Seamark (1968) and of males, more 
especially the physiology of the epididymis and 
its associated androgens, by D. E. Brooks 
(1976). During the years 1969 to 1982 B. F. 
Good studied the importance of the thyroid gland 
in the metabolism of grazing ruminants. 
Research on the role of cholesterol in the 
metabolism of lipids and on the relation between 
cholesterol and cancer was carried out by J. R. 
Sabine. Sabine's book is entitled "Cholesterol". 
 
Department of Plant Pathology, Waite Institute, 
University of Adelaide 

Plants may be attacked by a number of 
organisms, including bacteria, fungi, viruses and 
nematodes. Nematodes usually attack the root 
system of a plant consequently affecting the 
plant's ability to take up water and nutrients. An 
infestation of nematodes, by weakening a plant, 
may make it more susceptible to the action of 
other pathogens. 

Plant parasitic nematodes are the particular 
interest of H. R. Wallace F.A.A., who holds one 
of the two Chairs of Plant Pathology at the Waite 
Institute. He came to Adelaide from 
Rothamstead, England where he was already a 
leader in his field of research and the author of 
"The Biology of Plant Parasitic Nematodes" 
(Wallace 1963). In South Australia he has 
studied the influence of the density of nematode 
populations on plants, 

nematodes associated with native vegetation, the 
effects of root-knot nematodes on photosynthesis 
and the nutrient demands of tomato plants, and 
the responses of native plants to root-knot 
nematodes. He has also written another book 
"Nematode Ecology and Plant Disease" (Wallace 
1973). 

J. M. Fisher, a nematologist in the same 
Department, has worked principally on the cereal 
nematode, Heterodera avenae, of serious 
economic importance in those parts of the State 
where wheat, oats and barley are grown. His 
efforts have been directed towards the 
development of strains of cereals that are 
resistant to nematodes. 
 
Biological Science at Flinders University 

Flinders University was founded in 1966 at a 
time when tertiary education in Australia was 
expanding rapidly. It was planned not only as a 
"second" University but also as a "new " 
University. In order to avoid the establishement of 
a University of the older and more traditional kind 
a number of innovations were introduced in its 
organisation. In a more conventionally structured 
University study and research are usually 
conducted within departments or disciplines, such 
as those of English, History, French, Physics, 
Genetics etc. At Flinders a smaller number of 
more broadly based Schools were established, 
such as the School of Humanities, Social 
Sciences, Physical Sciences, Biological Sciences, 
Earth Sciences, Education and Medical Sciences, 
each School consisting 
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of a group of related subjects that are 
conveniently housed in the same building. A 
number of advantages follow from such planning, 
for instance greater flexibility in selecting fields of 
study, more opportunities for co-operation and for 
exchange of ideas between different but allied 
disciplines and better use of expensive 
equipment, made possible by sharing it within a 
School (Fig. 24). 

In 1979 the main topics of study and research 
in the School of Biological Sciences were: 
Behavioural Biology, Biochemistry, Biophysics 
and Cell Biology, Developmental Biology in 
animals, Genetics, Microbiology and Immunity, 
Animal Physiology, Plant Cytogenetics and 
Cytotaxonomy, Population Biology and Ecology 
and Vertebrate Palaeontology. A synopsis of the 
research undertaken in each topic and a list of 
research publications of the staff of the School 
are given in the Annual Reports of the Flinders 
University from 1970 to 1981. 

At least four of the research topics listed in the 
1979 Report dealt with animals. R. V. 
Baudinette's work dealt with the energetics of a 
number of native rodents and marsupials 
(including the echidna and the Western 
Australian "quokka"), the working of the renal and 
endocrine systems of a desert rodent and the 
physiology of two species of native quail. C. M. 
Bull's interests were population biology and 
ecology. Much of his research has been 
concerned with the evolutionary biology of two 
closely related species of frogs and the 
differences in geographically isolated populations 
of the tick, Aponomma hydrosauri, which is found 
on sleepy lizards. He also studied the water-
balance of the nymph and adult of Aponomma. 
R. E. Dixon is a developmental biologist. He has 
studied the stability of the nuclei of differentiated 
cells and the lineage of the germ cells of the 
African Clawed Frog, Xenopus laevis. R. T. 
Wells, a vertebrate palaeontologist, has 
published on the origin and evolution of 
Australian marsupials and K. J. Sanderson has 
compared the visual pathways of a number of 
marsupials with those of placental mammals. 

 
Research conducted in South Australia by the 
Fisheries Department of the State Government 
and by the Division of Fisheries and 
Oceanography of the CSIRO 

Since the 1950s fishing in South Australia has 
rapidly grown and increased in importance as an 
industry. The value of the production of the South 
Australian catch (including all marine and 
freshwater species) during 1980-1 was $46 606 

000 and in 1981-2, $52 123 000 (SAFIC 1983). 
A steady flow of research has been conducted 

in recent years by the Fisheries Department of 
South Australia on a number of topics, some 
dealing with marine and freshwater fishes and 
others with rock-lobsters (crayfish), abalone, 
prawns, squid, crabs, oysters and mussels. The 
results of the investigations have been published 
sometimes in the Australian Journal of Marine 
and Freshwater Research, in "SAFIC' (a monthly 
magazine of the Department of Fisheries and the 
Australian Fishing Industry Council), sometimes 
in special Departmental reports or in U-niversity 
theses. 

The Fisheries Department has made a study of 
the commercially important scale fish of the State, 
the spotted whiting (Sillaginodes punctatus), 
western whiting (Sillago schomburgkii), snapper 
(Chrysophrys auratus), garfish (Hemirhamphus 
melanochir) and the yellow-eyed mullet 
(Aldrichetta forsteri). The studies have been 
largely concerned with the numbers and 
populations (the "stocks") of the fishes, their 
movements (determined by "tagging" 
experiments), their rate of growth, their age and 
size at first spawning and the areas where they 
spawn. The chief worker in the investigations has 
been K. Jones who has added to and 
summarised the information about the different 
fishes in several reports (Jones 1981a & b). 
Jones has made a special study of whiting. Some 
work has also been done on the fishes of the 
River Murray. One interesting result is that 
specimens of callop (Plectroplites ambiguus), 
tagged near Berri, South Australia, have been 
recaptured up river at Mildura, Menindie Lakes, 
Robinvale and near Moulamein, a town 1000 km 
from Berri. It is apparent, therefore, that the locks 
and weirs do not necessarily prevent fish moving 
from a lower to a higher level of the river 
(Reynolds 1976). 

The southern rock lobster (crayfish), Jasus 
novaehollandiae, is the basis of a lucrative 
industry in South Australia, producing lobster to 
the value of $15 304 00 in 1980-1 and $16 294 
000 in 1981-2 (SAFIC 1983). The same species 
is also caught in Victoria and Tasmania. The 
crustacean has been the subject of research in 
South Australia for a number of years. Amongst 
the first investigations were those of D. R. Fielder 
who, working from the University of Adelaide, 
studied the growth rate of captive animals and 
the process of fertilisation etc. The principal 
worker, however, is R. K. Lewis of the Fisheries 
Department of South Australia who has 
conducted extensive research in the field on the 
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South Australian population of the species. Most 
of his results have been published in SAFIC, a 
summary being given by Lewis (1981). His 
investigations have been along two lines, one 
dealing with the biology of the species and the 
other providing data and information on which the 
management of the industry can be based. In 
1973-1974 Lewis carried out a big marking 
project involving the tagging of 2500 specimens. 
He has now gathered a considerable amount of 
information about the life cycle of the animal, 
including its pelagic stages. 

S.A Shepherd of the Department of Fisheries 
has made a special study of the shell-fish, 
abalone, in South Australia, the production of 
which in 1980-2 was worth $3 500 000 (SAFIC 
1983). Shepherd has written two papers about 
five sympatric species of Haliotis in the State. In 
the first, he wrote about the movement, food, 
feeding behaviour and predators of the mollusc 
and in the second (Shepherd & Laws 1974) about 
their sex ratio, sizes at sexual maturity and annual 
reproductive cycle. Shepherd is an expert diver 
and an experienced marine biologist. He has 
written on the taxonomy of echinoderms and sea 
anemones and, in collaboration with H. B. S. 
Womersley, on the distribution of marine algae 
and sea-grasses in South Australia. He was also 
co-editor of "The Marine Invertebrates of 
Southern Australia", issued in 1982 as a 
Handbook of the Flora and Fauna of South 
Australia. 

Some of the research work of the Division of 
Fisheries and Oceanography of the CSIRO has 
been done on more widely distributed fish whose 
range extends to South Australia, especially the 
southern blue-fin tuna (Thunnus thunnus 
maccoyii), Australian salmon (Arripis trutta) and 
the school shark (Galeorhinus australis). Murphy 
(1979) was responsible for the study on tuna, 
Malcolm (1960) on salmon and Olsen (1960) on 
the shark. 

Many species of fish, like the human species, 
sometimes consist of a number of different races 
or populations. Malcolm showed that the stocks of 
Australian salmon belong either to an eastern or 
western subspecies. The western subspecies is 
caught near Perth, along the southern coast of 
the continent, through the western and central 
regions of Victoria and along the western coast of 
Tasmania. The eastern subspecies, on the other 
hand, is caught near Brisbane, along the coasts 
of New South Wales, eastern Victoria and eastern 
and north-eastern Tasmania. The subspecies 
differ in structure (the number of bony rakers 
attached to the first gill arch) and in their diet, that 
of the eastern form being largely planktonic and 

that of the western consisting largely of pilchards. 
Another line of investigation carried out by the 

State Fisheries Department, the Division of 
Fisheries (CSIRO) and by private companies is 
that of experimental trawling off the South 
Australian coast, especially that of the Great 
Australian Bight. The operations have usually 
been conducted to determine the stocks of fish 
present, the biology of the commoner species, the 
plankton present, the levels of primary production, 
the nature of the sea-bed and to gain knowledge 
about the temperature, salinity and oxygen 
content of the deeper water. The history of 
trawling in the Bight was outlined by Houston 
(1954) and Maxwell (1981). Among the earliest 
cruises were those of the F.I.S. Endeavour, 
already referred to on page 180. The State 
Government in 1914 chartered the Simplon to 
trawl off South Australia between latitudes 32°36' 
to 34°17'S and longitudes 128°45' to 133°12'E at 
depths of 74 to 410 m. Waite & McCulloch (1915), 
in discussing the results of the venture, reported 
that "owing to extremely unfavourable weather 
and the consequent limitation of operations, 
together with the unpayable catches of fish, only 
one essay was made. The best haul produced 10 
baskets of fish, about 350 kg in weight, composed 
wholly of swallow tail (Trachichthodes lineatus)". 
During 1960 and 1961 the FV Southern 
Endeavour of the CSIRO made three trips from 
Adelaide to the edge of the continental shelf of 
the Bight between longitudes 125°-131°E. The 
results are given by Highley & Stark (1968). The 
chief fish collected were red snapper 
(Trachichthodes gerradi), deep water flathead 
(Neoplatycephalus speculator) and the jackass 
fish (Nemadactylus macropterus). Although large 
quantities of fish were caught the venture was not 
a financial success. 

The most recent attempts at trawling were 
carried out in 1977 by three 68 m Othello-class 
factory-freezer stern-trawlers operating from 
Albany, Western Australia. The attempt was a 
private venture. Maxwell (1981), in discussing the 
results, says, "Unfortunately, as with previous 
attempts to develop the industry, payable 
quantities of fish could not be obtained regularly. 
The problems experienced in previous ventures 
were magnified by the higher daily throughput 
necessary for these vessels to prove 
economically viable". Maxwell considers that it is 
difficult to predict the chances of success of a 
fishing industry in the Great Australian Bight. 
However, in spite of the difficulties that have 
arisen in all previous trawling operations, he says, 
" ... it is possible that a number of small modern 
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trawlers (about 30 m) fitted with suitable 
refrigeration systems and with access to nearby 
ports could overcome the problems that have 
hitherto prevented profitable exploitation of the 
demersal [bottom) resources. They could also be 
equipped to fish in the pelagic [near surface] 
mode to take advantage of components of this 
resource as availability makes it a practical 
proposition". 
 
Division of Horticultural Research (CSIRO) 
Adelaide and Division of Soils (CSIRO), Adelaide 

A. F. Bird, of the Division of Horticultural 
Research of the CSIRO, Adelaide has worked 
extensively in the field of nematology, especially 
of plant parasitic species. Some of the subjects 
that he has studied deal with the composition of 
the cuticle of nematodes, the structure of 
nematodes, the exudates of plant parasitic 
species, the responses of plants to nematodes 
and "giant cells". His work on the ultrastructure of 
nematodes has won international recognition and 
his book "The Structure of Nematodes" is a 
standard work on the subject (Bird 1971). He is 
also an expert on root-knot nematodes and his 
monograph on their biology (Bird 1978) is well 
known and widely used. 
Since 1965 a group of biologists within the 

Division of Soils of the CSIRO in Adelaide has 
studied animals that live in the soil. The aim of 
their investigations has been to determine the 
constitution, ecology and interrelations of the soil 
fauna and the effects that the animals have on soil 
fertility, on the development of soil profiles, on the 
decomposition of organic matter and on the 
recycling of nutrients in ecosystems. The scientific 
staff of the section originally consisted of K. E. 
Lee (Senior Principal Research Scientist) and T. 
G. Wood. In 1981, however, it was Lee, P J. M. 
Greenslade and B. R. Hutson. Much of the 
attention of the section has been directed towards 
the study of termites and ants because they are 
so widely distributed in Australia, "differing in this 
respect from conditions in Europe where termites 
are almost absent and ants not numerous". Both 
Lee and Wood worked on termites and many of 
their findings are given in their book "Termites and 
Soils" (Lee & Wood 1971). The authors point out 
that there are considerable differences between 
the effects of earthworms and white ants of soils, 
in spite of the fact that "termites have been 
regarded as the analogues in tropical soils of 
earthworms in the soils of temperate regions". 
One of the differences concerns the porosity of 
the soil. The amount of soil moved by termites is 

less, "probably by at least one order of magnitude, 
than that deposited on the surface as casts by 
large populations of lumbricid earthworms". 

Greenslade has studied both the taxonomy 
and ecology of ants in Australia. He has 
published a guide to the ants of South Australia 
(Greenslade 1979) and papers dealing with the 
distribution and speciation of meat ants, the 
importance of ants in the arid parts of the 
country and the effects of seed-harvesting ants 
in native and improved pastures. Both Lee and 
Wood have published on earthworms. 

 
Laboratory of Animal Science 

The Laboratory of Animal Science, at one time 
part of the Institute of Medical and Veterinary 
Science and later associated with the 
Department of Agriculture of the South Australian 
Government, formerly performed two functions. 
Besides supplying Government Departments with 
animals and animal preparations, it used to 
conduct research on a number of projects 
dealing with Australian mammals, especially with 
marsupials of the family Dasyuridae and with 
native rodents. As a result of a reorganisation by 
the Government the research section of the 
Laboratory was recently transferred to the South 
Australian Museum and has become the 
Evolutionary Biology Unit. 

The topics studied have been the taxonomy, 
reproductive physiology, speciation and 
evolutionary relationships of Australian mammals. 
The research programmes have been carried out 
under the direction of C. H. S. Watts (head) and 
P R. Baverstock (Principal Scientific Officer). The 
problems of taxonomy have been tackled by 
Watts, Baverstock, H. Aslin and M. Smith, using 
anatomical studies, breeding methods, and with 
the aid of electrophoretic and immunological 
techniques (Baverstock et al. 1977) and from a 
study of chromosomes. The water-balance of 
lactating rodents was studied by Baverrstock and 
Green and ways of maintaining In captivity 
colonies of wild rodents and some dasyurid 
marsupials were described by Watts (1980). 
Watts & Aslin (1981) published a book, "The 
Rodents of Australia", which gives a list of 
Australian rodents together with illustrations, 
descriptions and information about their 
distribution and habitats. 

 
RETROSPECTIVE 

Growth of Zoology in South Australia 
In a new country finding out what animals and 

plants are present is one of the immediate tasks 
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that confront biologists and almost all of the early 
zoological research conducted in the State was 
concerned with the naming, describing and 
classifying of species. Much of the work was done 
by the South Australian Museum, founded just 20 
years after the proclamation of the Colony. The 
Museum was the first and, until the early 1920s, 
the principal zoological centre of the State. The 
results of much of the early research were 
published in the Transactions of the Royal 
Society of South Australia, which first appeared in 
1878. 

The establishment of a Chair of Zoology at the 
University in 1922, the Division of Animal Nutrition 
(CSIRO) in 1929 and the Department of 
Entomology at the Waite Institute in 1927 acted 
as a powerful stimulus to the development of 
zoology and was responsible for opening up 
several new fields of research. The chief interest 
of the Department of Zoology became 
parasitology, that of the Division of Animal 
Nutrition the nutritional processes of sheep and 
that of the Department of Entomology the 
physiology and ecology of insects, especially of 
insect pests. South Australia also became a 
centre for the study of Australian mammals as the 
result of the interests of a Professor who 
occupied the Chair of Anatomy at the University 
from 1920 to 1927. 

The range and scope of the subject were again 
enlarged from the years 1950 to 1970 by rapid 
expansion in the Department of Zoology, by 
growth at the Museum and in the Department of 
Entomology at the Waite Institute, by the 
establishment of a School of Biological Science at 
Flinders University and by the creation of new 
Departments such as that of Animal Physiology at 
the Waite Institute. In addition, new sections 
concerned in zoological research were formed in 
a number of previously existing Departments and 
Divisions. For instance, one dealing with the 
nematode parasites of plants was attached to the 
Division of Horticultural Research (CSIRO), one 
dealing with the role of animals in the creation 
and maintenance of soil fertility to the Division of 
Soils (CSIRO) and another dealing with plant 
pathology and nematodes to the Department of 
Plant Pathology at the Waite Institute. Fish 
research was also undertaken and developed 
within the State. 

 
Some developments and changes 

There is no doubt that taxonomic and 
descriptive zoology in South Australia has come 
a long way since Flinders and Peron made their 
observations on the "kanguroos", pelicans, seals, 
sharks, shells and insects that they saw in the 
early 1800s . Today the identity of most fish, 

amphibians, reptiles, birds and mammals that live 
in the State is known and can be determined with 
the aid of the Handbooks of the Flora and Fauna 
of South Australia and a number of books and 
manuals published by the South Australian 
Museum and the Ornithological Association. The 
vertebrate fauna of the State is now so well 
known that a new species is rarely found. 

It is not quite the same, however, with animals 
that lack a backbone. The identification of insects 
often presents problems and sometimes appears 
to be an endless operation on account of their 
huge numbers and great diversity. In South 
Australia most "common" insects have been 
identified and some orders such as beetles, bugs, 
butterflies, collembolans and ants have been 
studied in detail. Most of the other orders have 
not. Many of the remaining invertebrates, 
especially if they grow to a large size, have been 
named and described but many of those that are 
small are still unknown species. For instance, 
large crustaceans, such as crabs, are well known 
to taxonomists but small planktonic crustaceans 
are not. Most gastropods, bivalves, chitons and 
echinoderms will have been identified but most 
protozoans and in spite of their large size, most 
sponges and many cnidarians, annelids and 
ascidians have not. Determined efforts are. now 
being made to fill some of the rather large gaps 
that exist in the knowledge about South Australian 
invertebrates; witness the recent Handbook of the 
Flora and Fauna of South Australia, namely the 
'Marine Invertebrates of Southern Australia, Part 
I", published in 1982. 

Since about 1920, however, zoological research 
in the State has gradually become more 
experimental, thus following a trend that began 
earlier in Europe and the United States. The 
change or transition in South Australia was made 
mainly in response to local problems connected 
with the pests of crops, pastures and fruit trees, 
the husbandry of sheep and the production of 
wool and was pioneered largely by the 
Department of Entomology at the Waite and the 
Division of Animal Nutrition of the CSIRO. While 
descriptive zoology is concerned with questions 
such as "What is it?", experimental zoology 
attempts to find answers to questions such as 
"How does it work?". An important part of 
experimental science is the forming and testing of 
hypotheses. The information contained in the 
zoological numbers of the Handbooks of the Flora 
and Fauna is descriptive and taxonomic zoology 
but the research conducted to determine how it is 
that the infective stage of the nematode parasite, 
Haemonchus contortus, will develop in the 
stomach of sheep but not in that of a pig and 
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how it is that the eggs of the small plague 
grasshopper. Austroicetes cruciata, will not 
develop in the field until after winter is 
experimental zoology. Today a large amount of 
the zoological research performed in the State, 
except some of that for which the Museum is 
responsible, is experimental in nature. 

Most of the early zoological research in South 
Australia was reported in single-author articles. 
An examination, however, of the titles of 
zoological papers published in the State shows 
that with the passage of time the tendency for 
zoologists to collaborate in their research has 
increased. Sometimes the collaboration has been 
extended to include a "team" of workers. During 
the years 1899 to 1908 only 7% (5/71) of the 
papers published in the Transactions of the Royal 
Society of South Australia were written jointly by 
two or more authors. During the years 1921 to 
1967 the corresponding figure was 21% (77/366) 
and during the period 1968 to 1977, 32% (24/75). 

There are at least three reasons why 
collaboration takes place. First, some of the 
research that is performed in a University 
Department is the combined effort of a supervisor 
and a post-graduate student. A less experienced 
person is thus able to work under the watchful 
eye of a more experienced staff-member and 
learn the ropes. In such situations it is customary 
to attach the names of both workers to the 
scientific report of the research. Second, 
collaboration may facilitate the solution of the 
problem under investigation for the reason that 
two heads are sometimes better than one or 
because an extended problem that is divisible 
into parts may be solved more quickly if the parts 
are tackled separately by different people. Third, 
collaboration makes it possible for a person who 
possesses special knowledge, such as a 
mathematician, or who is familiar with special 
techniques, such as an electron microscopist or 
biochemist, to contribute to the research. 
Complex and extended topics, especially if they 
involve work in the field and analyses in the 
laboratory, are often tackled by a team of 
workers. Much of the work done by the Division 
of Animal Nutrition was reported in papers written 
jointly by three or more staff-members, for 
example, Marston, Lines, Thomas & McDonald 
(1938) and Marston, Dewey & Lee (1958). 

What has happened is that zoology has 
become more interdisciplinary, that is, it has 
come to draw on the knowledge and resources of 
other scientific disciplines and to use the methods 
and techniques employed in them. The research 
work of the Division of Animal Nutrition involved 

the combined efforts of biochemists, zoologists, 
physiologists, botanists, microbiologists, 
inorganic chemists etc. Barriers between the 
separate sciences or disciplines have gradually 
been weakened so that the boundaries between 
them are now much less clearly defined than they 
used to be. Sometimes it is difficult to say where 
a given science begins and ends. Even the 
division between taxonomic and experimental 
zoology is no longer as marked as it used to be. 
Some systematists make use of experimental 
methods in order to gain information that will help 
to distinguish species, for instance the 
electrophoretic techniques of the chemist or the 
immunological methods of the microbiologist. The 
interdisciplinary nature of the subject has brought 
with it a number of advantages. One is that it 
enables new information to be produced, another 
that it allows a zoological problem to be tackled 
from different starting points or angles. There is 
however, at least one disadvantage. The 
increased scope and complexity of the subject 
has made it difficult or perhaps almost impossible 
for present day zoologists to remain informed and 
up to date on all aspects of the discipline. 

 
Streams of Zoology 

The information outlined earlier shows that 
South Australian zoology has been formed by the 
confluence of a number of separate streams, 
namely the study of molluscs, crustaceans, 
echinoderms and insects (entomology), of fish, 
amphibians, reptiles, birds and mammals, of 
parasitology and nematology (considered 
together), animal ecology, acarology, ruminant 
nutrition and animal physiology. The research 
conducted within some topics, such as acarology 
and ornithology, has been mostly descriptive, in 
animal physiology it has been experimental while 
in others such as parasitology and entomology it 
has been both. The more powerful streams, 
measured by the number of people engaged in 
research and the number of scientific papers 
produced, have been. entomology, parasitology, 
nematology and animal nutrition. As a result of 
the work done at the Museum since 1861 and in 
the Department of Entomology at the Waite 
Institute since 1928, entomology has contributed 
most, certainly the greatest number of papers, to 
South Australian zoology. 

 
Aims 

What have been the aims of zoologists in South 
Australia during the last 150 or so years? 
Although reasonable question to ask, it is not an 
easy one 
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to answer largely on account of the diversity of 
their investigations and, to some extent, on the 
inscrutability of the working of the human brain. 
Nevertheless, a few broad or general aims seem 
discernible. 

Firstly, much of the zoological research 
performed has been prompted by the desire to 
learn as much as possible about the animals that 
live in the State, their systematic position, 
distribution, habits, evolutionary relationships and 
ecological importance. The Handbooks of the 
Flora and Fauna, the publications of T. H. 
Johnston and his associates on helminth 
parasites and those of South Australian 
ornithologists are evidence of the taxonomic zeal 
of some of the State's zoologists. 

Secondly, much zoological research has been 
undertaken with the aim of assisting in the 
development of the State, especially of its primary 
industries. Much effort and considerable 
resources have been spent on zoological 
problems that have arisen in the growing of crops 
and pastures, the production of fruit, the raising of 
sheep and the production of wool. The work 
conducted by the CSIRO on the importance of 
trace elements in the nutrition of sheep, that 
conducted by the Department of Entomology at 
the Waite on thrips, locusts, weevils, field 
crickets, forest pests and bees, that performed by 
the CSIRO on soil fertility and on plant parasitic 
nematodes and the investigations of the 
Department of Fisheries on the biology of fishes 
have been undertaken largely with the view in 
mind of serving the State. The rewards to the 
State (and beyond it) have been considerable. 
Moreover, some of the more recent studies such 
as those on pollution (Olsen 1983), on the 
management of fish-resources (Jones 1981a and 
b) and on the conservation of endangered 
species (Tyler ed. 1979) are directly related to the 
future resources of the State. 

Thirdly, some zoologists have worked in order 
to gain a better understanding of certain animal 
processes. Such a motive was responsible for 
Sharman's work on the delayed implantation of 
some marsupials, Johnson's work on 
neurosecretion in insects, Mile's investigations on 
the salivary secretions of insects and Bird's work 
on the structure and physiology of nematodes. 
Others have endeavoured to establish principles 
of a more general and perhaps fundamental 
nature, such as the work of Rogers on the 
infectious processes of parasites and that of 
Andrewartha and Birch that led to the formation of 
a theory and "school" of animal ecology. 

 
Four notable achievements 

Zoologists in South Australia have 
accomplished much since the founding of the 
State and some of their achievements have been 
notable. At least four are worthy of special 
mention on account of their theoretical and/or 
practical importance or on account of the 
advances that have followed in their wake. 
Because the research in all of them was, for the 
most part, conceived and performed by people 
living in the State, they may be regarded as 
South Australian successes. The achievements

8
 

are the work on the nutrition of sheep performed 
by the Division of Animal Nutrition of the CSIRO, 
the publication of the zoological numbers of the 
Handbooks of the Flora and Fauna of South 
Australia, the Andrewartha-Birch "school" of 
animal ecology and the work of Rogers and his 
colleagues on the infectious processes of 
parasitic nematodes. 

An outline of the research conducted In 
Adelaide by the CSIRO on the nutrition of sheep 
was given on page 189. The work established 
that small quantities of certain "trace elements", 
especially of cobalt and copper, were a necessary 
part of the diet of healthy sheep. The discovery by 
the Division of the causes of "coast disease" and 
a ready method of correcting the dis'order greatly 
benefitted the State. Large tracts of country, 
especially on Eyre Peninsula and in the South-
East, that had previously proved to be unsuitable 
for the rearing of sheep, became available for 
pastoral purposes and were "opened up". 
Additional wealth and prosperity were thus 
brought to South Australia. The benefits of the 
research were felt in other parts of the world as 
well, where soils were known to be deficient in 
cobalt. Professor Underwood F.A.A. (1972), 
writing about problems of mineral deficiencies in 
soils, reported that in Western Australia about 25 
million acres were affected to varying degrees 
with cobalt deficiency and that similarly affected 
areas were to be found in New Zealand, Brazil, 
North America, Africa and the Soviet Union. The 
South Australian practice of using cobalt pellets to 
make good the lack of cobalt was successfully 
adopted in a number of these countries and 
substantially assisted in their development. There 
is little doubt that the claim that, "The cobalt story 
thus emerges as one of the most scientifically 
stimulating and one of the most economically 
rewarding in the field of Australian biological 
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be disputed in whole or in part by other 
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science" (Underwood 1972) is correct. The 
Division also discovered that the formation of 
"steely" wool, an inferior and less valuable 
product, was caused by a lack of copper in the 
soil and found a way of making good the 
deficiency. The remarkably successful conversion 
of Coonalpyn Downs and much of the 
surrounding country from what was considered for 
many years to be the "Ninety-Mile Desert" to 
productive country depended on the patient and 
careful work of the Division. The original aim of 
the Division, namely that of giving assistance to 
the primary industries of the Commonwealth, 
seems to have been achieved many times over 
as far as South and Western Australia were 
concerned. 

The remarkably successful results obtained 
when the Division's findings were applied in the 
field were matched by the successes of its 
biochemists in the laboratory. Two important 
discoveries were the part played by the ruminal 
flora and fauna in the production of vitamin B12 
and the biochemical details of a number of basic 
nutritional processes. The work was of very high 
quality. Much of it was under the direction of 
Hedley R. Marston (Fig. 25), and outstandingly 
good biochemist, and one great in person and 
character. In an account of Marston's life and 
work Underwood (1967) stated, "It is clear ... that 
Marston contributed richly to the scientific life of 
this country and particularly to the land and 
people of his own State, where he lived out his 
life". His strength, according to Underwood, was 
his "great astuteness" in selecting the most 
promising ideas to follow and his ability to 
stimulate colleagues and others "to pursue the 
ideas critically and in depth, with understanding 
rather than superficial knowledge as the goal". 
Marston's achievements as a scientist were 
recognised by a number of awards, including 
F.R.S., F.A.A. and the Mueller Medal and his 
person and even something of his character are 
immortalised in William Dobell's portrait of him. 

The Handbooks of the Flora and Fauna of 
South Australia are a series of reasonably priced 
publications written with the aim of making the 
animal and plant life of the State better known. 
Mention of their origin was made on page 186. 
They are taxonomic in character and enable 
many of the animals and plants that live in the 
State to be identified. The zoological volumes S0 
far published cover marine invertebrates (one 
part), molluscs (four parts), crustaceans (two 
parts), primitive insects, bugs (two parts), 
butterflies, fish, amphibians, reptiles and 
mammals (three parts). 

The Handbooks are valuable publications for at 

least two reasons. The first a practical one, is that 
as manuals of identification they have been used 
by zoologists, naturalists and laymen. Moreover, 
because South Australia occupies a more or less 
central position among the States, there is some 
overlap between its fauna and that of most other 
States. It is not surprising then to find that the 
books have sold well in Victoria, Western 
Australia, New South Wales and Queensland. 
The task of identifying a specimen without the aid 
of a Handbook or "from scratch", as it were, could 
be a prolonged and, at times, a frustrating 
operation, especially if the necessary references 
are not available. The existence of the 
Handbooks enables one to profit from the 
pioneering work of the authors. The second 
reason, perhaps a more intellectual one, is that 
some of the publications on account of the 
breadth and depth of treatment of the topic 
resemble monographs rather than Handbooks. 
Wood Jones's three volumes "The Mammals of 
South Australia" and Gross's two volumes "The 
Plant-feeding and other Bugs of South Australia" 
illustrate the point. Wood Jones's volumes not 
only describe and identify all the South Australian 
mammals known at the time but also serve as a 
mine of information about them. Added for extra 
measure are sections dealing with special 
problems such as the saltatory or hopping motion 
of marsupials, the vocalization of marsupials, the 
uro-genital systems of monotremes, marsupials 
and higher mammals, the zoological principles of 
adaptive radiation and convergent evolution as 
shown by marsupials, the distribution and past 
history of marsupials etc. Gross's volumes, in 
addition to their principal chapters on taxonomy, 
contain a large section on plant-feeding bugs in 
general, comprising a detailed and well-illustrated 
account of the external and internal anatomy of 
heteropterans, information about their feeding 
habits, physiology and reproduction as well as a 
section on fossil species. 

Andrewartha and Birch's "school" of animal 
ecology grew for the most part out of the research 
work on insect pests that was conducted within 
the Department of Entomology at the Waite 
Institute of the University of Adelaide. J. Davidson 
the first Professor of Entomology at the Waite, 
was responsible for the initial ideas and the first 
studies on which the school was based. 
Andrewartha, himself, and later Andrewartha and 
Birch in collaboration, further developed the early 
ideas into what is now a well-established 
ecological theory and school of thought. Several 
ways of looking at the problems of ecology have 
been proposed. For instance, some ecologists 



 

 
211 

Fig. 25. H. R. Marston F.R.S (D. Dewey) 
 
choose to study the inter-relations of a community 
of different plants and animals and their 
environment while others prefer to limit their 
attention to the relations of a single species with 
its environment. Andrewartha and Birch belong to 
the latter group. They hold that the distribution 
and abundance of a species of animal can be 
explained in terms of four components of the 
animal's environment, namely a place in which to 
live, weather, food, and other animals and 
organisms that cause disease. Andrewartha & 
Birch (1954) summarised their ideas on the 
subject in their book "The Distribution and 
Abundance of Animals". When in 1955 
Andrewartha transferred to the Department of 
Zoology of the University of Adelaide and 
established a unit of animal ecology within the 
Department, he was able to show that his ideas 
could be applied to a much wider range of animals 
than insects. The results obtained by his research 
students and post-doctoral fellows in their studies 
of goannas, rabbits, wombats, koalas, wallabies, 
dingoes, kangaroos, lizards, field mice etc. clearly 
demonstrated the validity and usefulness of his 

theories. His post-graduate school was a strong 
one and many of his former students today hold 
posts, some of them prominent, in Commonwealth 
and State Government institutions and 
Universities and in the services of other countries. 
Most of them work on problems connected with 
insect and animal pests, animal resources and 
wild-life management. 

Andrewartha's second book "Introduction to the 
Study of Animal Populations" was designed to 
introduce senior and advanced students to the 
practical methods and techniques of ecology. 
Both books have been widely used and are well 
known internationally. They are prescribed 
textbooks for courses of ecology in a number of 
Universities in the United States and in Australia. 
Andrewartha and Birch's theory of animal ecology 
has proved to be a very successful one. Its 
theoretical basis is sound and uncomplicated and 
time has shown that it is capable of wide 
application. Like most good theories, it has 
stimulated thought and prompted further 
discussion, so much so that a new book on the 
subject has been written (Andrewartha & Birch 
1984). 

Brief mention of Rogers' work on nematodes 
was made on p. 192. During the last 30 'years 
Rogers' research has dealt largely with the 
infectious processes of nematode parasites and 
the significance of the processes within the field 
of parasitism. The problem of how parasites infest 
their hosts, a fundamental question in zoology, 
has during the last 100 years been tackled from a 
number of different angles by scientists. Rogers' 
ideas on the subject, gradually developed in a 
series of papers, have been summarised in 
several review articles, some written in 
collaboration with R. I. Sommerville and T. 
Petronijevic (Rogers & Sommerville 1963, 1968; 
Rogers & Petronijevic 1982). Most of the work 
has been done with nematodes the infective 
stages of which are either an egg, for example 
Ascaris lumbricoides, or an ensheathed larva, for 
example Haemonchus contortus and which 
become infective only when ingested by the host. 
Ascaris is an intestinal parasite of pigs and 
Haemonchus lives in the rumen and abomasum 
of sheep. Infection begins in these species when 
the egg hatches or the ensheathed larva 
exsheaths or moults. 

The results of the work of Rogers and 
Sommerville indicate that the process of infection 
takes place in two stages. In the first the host 
provides a stimulus which acts on the larva in the 
egg or sheath. In the second, substances are 
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secreted by the larva which attack the egg shell or 
the sheath around the larva. The chief agent in 
the stimulus supplied by the host appears to be 
carbon dioxide or undissociated carbonic acid 
(perhaps both), a number of other factors such as 
temperature, the presence of reducing agents 
and the hydrogen ion concentration (pH) also 
being important. The stimulus from the host 
causes the secretion of enzymes by the larva 
which break down the shell of the egg at certain 
points, enabling it to hatch or in the case of the 
ensheathed larva the secretion of enzymes that 
break down the surrounding sheath and enable it 
to moult. Their work indicates that in the hatching 
process a lipase, a pseudocollagenase and 
sometimes a chitinase are important and in 
exsheathing, a lipase, a pseudocollagenase and 
aminopeptidase are probably involved. 

The results of a further series of experiments 
have led Rogers to extend his ideas and theories 
about the process of infection (Rogers & 
Petronijevic 1982). He now considers (1) that the 
different developmental stages of parasitic 
nematodes depend on the expression of different 
gene-sets for each stage, (2) that the presence of 
a juvenile hormone in the parasite inhibits both 
the gene activity that leads to the next stage of 
development and the release of hatching and 
exsheathing fluids by the parasite and (3) that the 
action of carbon dioxide or carbonic acid of the 

hatching or exsheathing stimulus is to reverse the 
inhibiting action of the juvenile hormone. 

The hypothesis is important. It offers a new 
explanation about the control of. Development in 
relation to parasitism not only in nematodes but in 
other very different groups of animals, such as 
Acanthocephala, Platyhelminthes and Protozoa 
where carbon dioxide is known to restart the 
development of infective stages of, at least, some 
species. Moreover, the theory may provide 
information about chemotherapeutic agents that 
may be used to control the development of 
numerous nematode parasites of man, domestic 
and wild animals and plants. 

 
ACKNOWLEDGMENTS 

I wish to thank colleagues at the South 
Australian Museum, former colleagues of the 
University of Adelaide and friends in a number of 
scientific institutions for their help and 
forbearance in answering questions about events 
of the past. Special thanks must be given to the 
late I. M. Thomas (South Australian Museum), B. 
Potter (CSIRO-Division of Human Nutrition), R. I. 
Sommerville (University of Adelaide) and to Mrs 
Marianne Anthony and Mrs Jill Evans of the 
Library of the South Australian Museum. H. J. 
Calaby (CSIRO) and Mrs J. Thurmer (South 
Australian Museum) assisted with the illustrations. 

 



 

 
213 

8: Medical Sciences
1
 

by R. V. SOUTHCOTT 
 

None of the early Dutch, French or English 
voyagers or explorers into South Australian 
waters (Thyssen and Nuyts in 1627, 
d'Entrecasteaux 1792 and Grant in 1800) made 
any recognised contribution to the medical 
sciences in South Australia, and they did not land 
within the present- day boundaries of the State. 
The more significant explorations of Flinders in 
1802 and Baudin in1802 also made little such 
contribution. Neither of these expeditions, 
although they both landed in what is now South 
Australia, made any contact there with the 
indigenous inhabitants, so that they did not study 
the knowledge the aborigines possessed of their 
environment. Both of these expeditions were well 
documented, and made reference to the incidental 
mishaps and catastrophes associated with 
explorations of unknown lands. Some of Flinders's 
crew had been poisoned by eating the "fruits" 
(megasporophytes) of the cycad palm 
Macrozamia riedlei(Fisch. ex Gaud.) C. A. Gardn. 
in south-western Australia, and Flinders lost 
several of his crew a boating accident at Cape 
Catastrophe. On Kangaroo Island, at Hog Bay, 
one of Flinders's seamen was severely bitten on 
the leg by a large seal he was molesting with a 
stick, and was subsequently lame, having to be 
discharged in Sydney. Both exploring teams 
carried a naturalist with medical qualifications-
Robert Brown, who had been an army surgeon, 
but became more famous as a botanist, with 
Flinders, and Francois Peron, who had qualified in 
medicine, but did not practise, with Baudin. Peron 
was a gifted naturalist who made important 
anthropological observations in Tasmania. The 
imminence of the southern winter made Baudin 
decide to perform that section of his exploration 
northwards from Cape Leeuwin rather than risk 
the storms probable off Van Diemen's land. He 
reached Koepang with his crew suffering from 
scurvy, there they suffered from dysentery as well. 
Baudin himself was seriously ill. On leaving 
Koepang Baudin rounded Cape Leeuwin in 

       
1 As far as practicable, this chapter makes only 

incidental reference to advances in medical and 
surgical practice, and confines itself to the non-clinical 
aspects of the medical sciences. 

January 1802, and proceeded direct to Tasmania. 
After spending two months there he commenced 
his exploration in South Australian waters, 
meeting Flinders in Encounter Bay on 8th April 
1802. There is no doubt that the superior 
discipline and seamanship of Flinders, and the 
well-learnt lessons given by Lind and Cook in the 
control of scurvy, played a significant role in the 
history of southern Australian exploration, and 
allowed Flinders to achieve the discovery of the 
greater part of the South Australian coastline (see 
Schilder 1976; Flinders 1814; Baudin 1974; 
Cooper 1952, 1953, 1955; Ingleton 1963). 

By the time Baudin had proceeded westwards 
as far as the Isle of St Peter, named by Thyssen 
and Nuyts, scurvy had re-appeared. Additionally 
there appears the first record of mental illness in 
South Australia or its adjacent waters: "One of our 
scientists, who shall remain nameless, was struck 
down by a most unusual illness. He was seized 
with a fear of dying and was convinced that his 
career had ended" (translation of Baudin by 
Cornell 1974, pp. 399-400). 

Baudin once again had to defer exploring the 
southern Australian coastline, and decided to 
make for New South Wales to get food and 
supplies from the English colony there. He arrived 
in Botany Bay with his crew in a distressed 
condition, there being scarcely sufficient fit men to 
work the ship. After their recovery from scurvy he 
proceeded again along the southern Australian 
coastline, spending three weeks in South 
Australian  waters, exploring the South Australian 
Gulfs and Kangaroo Island. On 21st January 1803 
Baudin was nearly crushed by a treefall on 
Kangaroo Island. Incidentally, it was during this 
period that pigs were released into the scrub of 
the island, to provide later a permanent and feral 
population. By 18th February Baudin's ships had 
arrived at King Georges Sound, Western 
Australia. By then further cases of sickness, for 
which no diagnoses were given, had occurred in 
the crew. 

Baudin's expedition carried a large complement 
of scientists. He died at Mauritius, on the return 
journey, and his journals were 
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subsequently edited for publication by Peron (who 
detested Baudin, a mutual appraisal) and 
Freycinet. 

Although scurvy had not occurred during the 
voyages of Flinders, nor in that of the First Fleet to 
Australia in 1788, it developed soon after the 
foundation of the first settlement in New South 
Wales. At a later date this disease was to become 
a recurring problem on Australian exploration, e.g. 
the expedition of Oxley in 1823, Mitchell in 1832, 
and Burke and Wills in 1860-1861. As Cleland 
(1916b) indicates, the official records document 
merely a fraction of the total amount of this 
deficiency djsease in Australia suffered by the 
early convicts and settlers. 

In South Australia it was to become important in 
expeditions to the interior. Thus Sturt (1844-1846) 
experienced joint pains, headaches, spongy 
gums, and other manifestations of scurvy, and 
Poole and Browne also developed scurvy. Poole 
died on 16 July 1845 from the effects of scurvy 
and other illnesses. On 17 November 1845 Sturt 
collapsed with scurvy at Rocky Glen. Other 
expeditions also suffered from this disease (see 
Cleland 1916b, 1938, 1952). Scurvy was, 
however, known in early Adelaide, e.g. there is a 
reference to it in Hughes (1967). 

Neither the official settlement in 1836 nor the 
earlier unofficial one at Kangaroo Island was in a 
position to make any contribution to medical 
science in the western sense of this term, and it 
was not until some years later that the literate 
official settlers were in a position to do so. This 
was in the days before the foundation of 
bacteriology as a science, or the great nineteenth 
century advances in physiology and pathology. 

The early colonists came out under the 
Wakefield scheme, and had brought adequate 
food and equipment to found a colony, so that the 
period of near-starvation which had occurred with 
the convict colony of New South Wales did not 
occur. There were no outbreaks of scurvy, and no 
epidemics of smallpox or other infectious disease. 
Early reports sent back to England, and books by 
travellers or protagonists for emigration (e.g. 
Leigh 1839; Stephens 1839) emphasised the 
healthfulness of the colony (and the necessity for 
hard physical work as a pre-requisite for success). 

The very strangeness of the environment did, 
however, pose unexpected problems and 
hazards. As an example six young men on the 
ship for the first settlement, which was to be 
placed initially at Kingscote, Kangaroo Island, 
were put ashore at their own request near Cape 
Borda, expecting to walk overland to the new 
settlement, without difficulty, possibly having been 
misled by Captain Sutherland's description of the 

terrain as open, park-like country, based on the 
latter's seven-month stay in 1819. They 
encountered extreme difficulties, but eventually 
made their way across the Island to Vivonne Bay, 
and finally four got back to Kingscote. Two did not 
survive the journey with its privations, but 
additionally there was a suspicion that foul play 
may have occurred. Their remains were never 
found (Leigh 1839; Moore 1925; Lendon 1926). 

Early medical practitioners were present in the 
early colony of South Australia, but apparently 
lacked opportunity or talent for research activities. 
Treatment, as in the British Isles from which they 
had come, was largely empirical, and a number of 
them came out more intending to settle as 
agriculturalists than as medical practitioners. Thus 
Dr C. R. Penfold combined medical practice with 
the founding of a winery; at the time port wine was 
a popular, if ineffective, remedy for anaemia. 
Sheep-farming, brickmaking and flourmilling were 
other occupations of early South Australian 
medical practitioners (Hone 1936). 

No doubt the usual range of illnesses and 
injuries occurred in the development of the colony. 
There were no indigenous inhabitants in 
Kangaroo Island, and those of the Adelaide plains 
offered no resistance. There are no records of 
violence between the whites and blacks of 
Adelaide during settlement at Glenelg (Holdfast 
Bay) and Adelaide. Earlier, Captain Collett Barker 
had been speared and his body thrown into the 
sea in April 1831, when exploring the Murray 
mouth. This could well have been a response to 
the treatment the aborigines had received from 
the crews of sealing ships, although on the other 
hand it may be pointed out that Sturt's expedition 
down the Murray River was at times menaced by 
groups of aborigines, without there having been 
any reason to believe there had been locally 
previous ill-treatment at the hands of Europeans. 

However, at Rapid Bay and Encounter Bay the 
aborigines responded to the new arrivals with 
hostility, possibly a response to treatment at the 
hands of the sealers based on Kangaroo Island. 
Elsewhere isolated incidents of violence occurred 
between the aborigines and European individuals, 
but in some cases it was accepted that there had 
been evidence of provocation (see e.g. Stow 
1883; Cleland 1936c). 

In 1840 the Brig Maria was wrecked at 
Lacepede Bay, and the survivors set out to walk 
to Adelaide. The whole party was massacred by 
natives. This was followed by a punitive 
expedition, and the hanging of two native males. 
At Port Lincoln and elsewhere other attacks by the 
aborigines towards the whites took place (Angas 
1847a). 
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The European migrants were free of epidemic 
disease in the early years of settlement. No doubt 
the length of the voyages and the small size of 
the population available for the spread of 
epidemic disease were limiting factors, as was 
also the case with the other Australian colonies. 
Apparently measles did not occur in Australia 
until the early 1850's (Cleland 1913a), having 
been imported from Hawaii into Tasmania and 
New Zealand. Later epidemics were to become 
severe, and in the epidemic of 1866-1867 there 
were 112 deaths from measles in South 
Australia. Separate registration of deaths from 
scarlet fever was instituted in South Australia in 
1856, and extensive epidemics of this disease 
occurred in 1863-1864, and over 1875-1877. 
Deaths from whooping cough were registered in 
South Australia from 1856 onwards, and 
thereafter hardly any year was free from such 
deaths; as in the other Australian States after 
deaths classification was introduced, the 
numbers of deaths from whooping cough was 
less variable than from e.g. measles and scarlet 
fever (see the data in Cleland 1913a). 

Although there was no smallpox for many years 
among the European migrants to South Australia, 
the Australian aborigines had been decimated at 
intervals by epidemics of this disease. In South 
Australia Molineux (1882) stated that he arrived in 
the Colony early in 1839, and observed that 
"many of the natives were much pitted with 
marks, which they ascribed to a visitation just 
previous to the advent of the white men on these 
shores". Taplin (1879) referred to an epidemic of 
smallpox which had travelled down the Murray 
about 60 years before, which dated it between 
1814 and 1819 (see Stirling 1911; Cleland 1911; 
Black 1966). According to one early report the 
disease had occurred at Swan Hill, on the Murray, 
as early as 1807, but Stirling (1911) considered 
that this earlier date "rests on a very uncertain 
foundation". 

Epidemics of smallpox had apparently raged 
wildly through the Australian aboriginal population 
for many years, being first recorded at Port 
Jackson in 1789. Whether they occurred before 
the European settlement of Australia is 
conjectural. The first recorded case among 
Europeans in Australia was in 1830 (see 
Cumpston 1914). Epidemics had occurred in 
South Australia and the Northern Territory before 
the first contact with Europeans (Tietkens 1882). 
An epidemic "supposed to be smallpox" had 
occurred at Streaky Bay and Fowlers Bay in 1866 
and 1867 (see Tietkens 1882, and discussion). 
The aborigines stated that the disease had come 
from the north, and various workers have 
surmised that the disease had spread from 

northern Australia after being introduced by 
Malays, to which Foelsche (1882) was able to add 
some circumstantial evidence (see also the 
discussion in Cleland 1911, 1914b, and 
Cumpston 1914). 

The first formally recorded case of smallpox in 
South Australia occurred in Adelaide in 1882 (see 
Cumpston 1914). Further cases occurred at 
Bordertown in 1884, being outliers of a Victorian 
epidemic (see Lendon 1884; Cumpston 1914). In 
the 1882 case the origin of the infection was not 
traced. Further cases of smallpox occurred in 
South Australia in 1889, and probably also in 
1892 (Borthwick 1897; Cumpston 1914). As with 
many other instances in the history of this disease 
in Australia, there were considerable difficulties in 
establishing the diagnosis as against that of other 
diseases, notably chickenpox, and also 
erysipelas. Borthwick pointed out that the 
increasing speed of steamers coming from 
Europe via the Suez Canal and Colombo, where 
the disease was endemic, meant that there was a 
greater risk of epidemics occurring in Australia; in 
fact the length of the voyage between Colombo 
and Albany or Adelaide was less than the 
incubation period of the disease, so that the 
symptoms could originate in persons who had left 
the ships. Even with the availability of effective 
prevention by vaccination the risks of epidemics 
were ever-present. Over 1909-1923 outbreaks of 
smallpox occurred in all Australian mainland 
States. These outbreaks were traced to 
introductions by ship in all except the small 
Queensland outbreak, whose source was 
untraced. The largest outbreak was in New South 
Wales over 1913-1917, and from the same ship 
an epidemic of mild smallpox also spread in New 
Zealand. In South Australia one case arose in the 
shore community in January 1915, having been 
infected by a passenger from a ship from Cape 
Town, who had a mild and unrecognized infection 
which he had contracted from a fellow-passenger 
travelling from Rhodesia, where a mild form of 
smallpox known locally as amaas was prevalent. 
The infection was not diagnosed until the vessel 
berthed at Melbourne, and a search for the 
traveller's contacts revealed the Port Adelaide 
case. There were no further developments (see 
Cumpston & McCallum 1925). 

A problem of great importance to the early 
European immigrants was that of consumption, 
(tuberculosis). Many Europeans emigrated to 
South Australia in the belief that the open-air life 
of the Colony would cure their lung weakness, 
and, at least in a number of cases, a cure did 
follow (see further below). 

South Australia, as its population increased, 
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became afflicted by the usual range of acute 
infectious diseases known in Europe and 
elsewhere in Australasia, such as diphtheria, 
measles, scarlet fever, whooping cough, typhoid 
fever and other intestinal infections, with 
periodical epidemics. The comparative isolation 
of Australia allowed a number of analyses of the 
way in which such infections spread in the 
community (see further in Cleland 1913a; 
Cumpston 1927; Cumpston & McCallum 1927). 

Early efforts which may be considered as 
coming within the range of the medical sciences 
relate to the trials of indigenous substances as 
possible pharmaceuticals. Magarey (1880) 
reported that he had found infusions of the bark of 
Acacia pycnantha, the golden wattle, an excellent 
form of treatment in summer diarrhoeas in infants, 
but less effective in winter diarrhoeas. He thought 
its astringent action also useful in dysentery, but 
"its effect is not so marked". He recorded also its 
use in catarrhal ophthalmia. Mr A. Molineux, who 
had been in the colony since 1839, also stated in 
discussion that "tan-water at a tanyard" was used 
for bowel complaints and for sore eyes. Magarey 
had also used wattle bark infusions in a variety of 
other complaints. 

Such infusions and decoctions are considered 
as having originated from the Europeans, since 
the aborigines had no receptacles suitable for 
their preparation. 

Eucalyptus kino ("red gum") had long been used 
in the Australian Colonies as an astringent in the 
treatment of bowel disorders, and likewise 
eucalyptus oil had enjoyed a reputation in the 
treatment of respiratory disorders. 

Writing from Ardrossan, Mr J. G. Otto Tepper 
presented a brief article in the Royal Society's 
Transactions (Vol. 3, 1880, the first of the 
Society's Transactions to bear the title "Royal") on 
the "probably curative properties of Melaleuca 
uncinata" with respect to respiratory ailments with 
"violent catarrh". The correspondent was Johann 
Gottlieb Otto Tepper (1841-1923), a naturalist 
writing initially on geological and botanical 
subjects, who was appointed "collector" at the 
South Australian Museum in 1883, and soon 
afterwards, entomologist (Hale 1956; 
Kraehenbuehl 1969). 

There are few records of poisonous plant 
substances being encountered-perhaps a 
reflection of the caution of the new colonists, and 
the illiteracy of the population-shepherds, 
teamsters and woodcutters-most at risk, and the 
poverty of communication between different social 
strata. Deaths attributed to fungal poisoning in 
South Australia occurred in 1853 and 1922, but 
few details are available (Southcott & Francis in 
ms.; Cleland 1934-1935). The aborigines of Port 

Lincoln were stated to eat every sort of fungus, 
according to Schurmann (1879), a statement 
which Cleland (1966), an authority on fungi, found 
surprising. 

However, the native plants of the Colony were 
not seen as a significant source of foods by the 
European colonists, and little interest in the 
aboriginal usage of plants as food or as a source 
of healing agents was taken for many years. 

A narcotic substance long used by the 
Australian aborigines was pituri, obtained from 
species of the solanaceous genera Duboisia and 
Nicotiana. This substance first came to the 
attention of Europeans during the disastrous 
Burke and Wills expedition of 1860-1861, near 
Innamincka, on Cooper Creek, in the north-east of 
South Australia. Wills died on about 29th June 
1861, but recorded in his diary for 7th May that 
the natives, after providing the white men with 
food, "also gave us some stuff they called 
bedgery or pedgery; it has a highly intoxicating 
effect, when chewed even in small quantities. It 
appears to be the dried stems and leaves of some 
shrub" (Wills 1863). 

The alkaloid of pituri was first named piturine, 
but was eventually shown to be a mixture of 
nicotine and d-nor-nicotine. The principal plant 
source of pituriwas Duboisia hopwoodii(F. Muell.) 
F. Muell. (Johnston & Cleland 1933, Hicks & 
LeMessurier 1935). This species is widespread in 
the arid regions of Australia, ranging from 
Western Australia, the southern part of the 
Northern Territory, and the arid parts of South 
Australia, to south-western Queensland and 
western New South Wales (Purdie et al. 1982). 

Cleland (1966) stated that there was an 
extensive trade in pituri, based on Duboisia 
hopwoodii, ranging from the Mulligan River in 
south-western Queensland, along the Diamantina 
and as far south in South Australia as the Flinders 
Ranges, where it was traded for red ochre, which 
passed back along the same trade routes. 
Elsewhere in arid Australia various species of 
Nicotiana-N. ingulba Black (now N. rosulata 
subsp. ingulba (J. Black) P. Horton), N. 
benthamiana Domin, N. excelsior (J. Black) J. 
Black, N. gossei Domin, and others-were used as 
sources of nicotine alkaloids. The nicotine and 
nor-nicotine were released by the concomitant 
use of wood ashes from Acacia or Eucalyptus 
species, or at times from species of Cassia or 
Grevillea. 

In central Australia Duboisia was said to be 
used by the aborigines for stupefying emus by 
poisoning their rock-holes (Spencer & Gillen 
1899); there, according to Cleland (1966) the 
Duboisia was not usually utilized by chewing. 
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An unidentified toxic root was said to have been 
used by the aborigines of the Tatiara (i.e. 
Bordertown and surrounding) district for an effect 
declared to be like that of opium (Angas 1847b, I, 
p. 73). This report again is perhaps suggestive of 
nicotine alkaloids; however, as no further 
evidence of such a plant has come to light 
subsequently, from a district whose flora is now 
well-known, the simplest, but by no means 
necessarily correct, explanation of the report is 
that some error was made by Angas. 

Later, tropane alkaloids were isolated from two 
other species of Duboisia, D. myoporoides R. Br. 
(corkwood) and D. leichhardtii (F. Muell.) F. 
Muell., which are found in the eastern parts of 
Australia, but do not occur within the borders of 
South Australia (Purdie et al. 1982). Tropane 
alkaloids from these species (and a hybrid 
between them) became important for the supply 
of hyoscyamine during World War II as an anti-
seasickness agent, and later in medical usages 
(Mellor 1958; Pearn 1981; Southcott & Francis in 
ms.). 

Rennie & Turner (1893) reported an analysis of 
the poisonous constituents of Stephania 
hernandifolia (now Stephania japonica (Thunb.) 
Miers), a vine distributed from southern Asia to 
Australia, which 1. L. Bancroft had earlier found to 
be poisonous to frogs. A crystalline substance 
was obtained which was considered to be 
picrotoxin or an allied substance, and its 
poisonous properties were confirmed (causing 
convulsions in frogs) in the laboratory of E. C. 
Stirling. A further toxic substance was also found 
to be present, tentatively identified as an alkaloid, 
but in quantities too small for much analysis. This 
was found to cause a different set of physiological 
responses, when studied by Stirling and Bancroft. 

Probably more significant to the early European 
settlers were encounters with local poisonous or 
otherwise harmful animals. The snakes must have 
come early to attention, but there appears little 
reference to this subject in the early history of 
South Australia. Possibly the boots and heavier 
clothing of the Victorian generation gave better 
protection than the lighter footwear and scantier 
clothing of later generations. Even the monograph 
by Waite (1923) made little reference to harmful 
fishes in South Australian waters, the only 
reference to such being in the case of 
Gymnapistes marmoratus (Cuvier & 
Valenciennes), the South Australian cobbler, 
together with a few incidental references to 
sharkbite. 

Unfamiliar terrestrial invertebrates soon came to 
attention and affronted their English expectations. 
Centipedes fell from the thatched roof of the first 

Government House in Adelaide, on to the heads 
of the Governor's guests, and Thomas Stow, the 
pioneer Congregationalist minister, complained 
that "Centipedes crowded into our beds". At the 
first settlement at Glenelg the newcomers soon 
made acquaintance with the "cruel perseverance" 
of the flies, and "troops of mosquitoes" feasted 
upon them (additionally dingoes "prowled about 
our tents") (Whitelock 1977, pp. 9, 88, 195). 

The redback spider (Latrodectus mactans 
hasselti) was in due course discovered to be 
toxic, Carr (1863) in New South Wales being the 
first to record its potency. In South Australia ill-
effects from red back spiders were first recorded 
by Cockburn (1891) from Jamestown, and by 
Rogers (1891) from Port Wakefield (see Cleland 
1916a; Southcott 1976). 

A variety of stinging, biting, and otherwise 
harmful insects must have come early to the 
attention of the new settlers, as they pushed into 
the scrub and made their camps in the vicinity of 
water. Some of these were possibly introduced by 
the settlers; thus it would seem probable that a fly 
such as Stomoxys calcitrans (L.), the stable fly, 
which breeds in horse manure, was introduced. 
However, probably the great majority of these 
arthropods were indigenous. Thus Eyre (1845), 
alongside the Great Australian Bight in his 
desperate exploration to the west, recorded that 
during February and March 1841, large tabanid 
flies "with a huge proboscis for sucking up the 
blood" pestered the party severely-.-“These pests 
were in great numbers, and proved a sad 
annoyance, lighting upon us in every direction, 
and inflicting very irritating wounds even through 
clothes of considerable thickness". 

A more constant nuisance was the virtually 
universal presence of bushflies (Musca 
vetustissima Walker) across Australia, and biting 
midges, biting and stinging ants and other insects 
have been an accompaniment of much of the 
European settlement of Australia, and doubtless 
for the aboriginal inhabitants throughout their 
occupancy. 

In 1879 Tepper had recorded in South Australia 
the "terrible sting, and ferocious temper" of 
"bulldog ants" (Myrmecia spp.)-.-“scarcely less 
[than] that of a scorpion", and the "very painful 
stings" of the greenhead ants (Rhytidoponera sp. 
or spp.). He mentioned also the stings of wasps, 
and their possibly successful treatment by the 
application of ammonia. He had encountered also 
the "stings" and bites of Iygaeid, reduviid and 
waterbugs of the Hemiptera. Bites from tabanids, 
small midges (clearly Culicoides, family 
Ceratopogonidae) and culicine mosquitoes were 
also given prominence, as well as the nuisance 
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effects of bushflies. Earlier Leigh (1839), with 
less precision, recorded unpleasant encounters 
with ants, scorpions and mosquitoes, mainly from 
his experiences during a six-months enforced 
stay on Kangaroo Island, waiting for an on-going 
ship, with briefer periods at Encounter Bay and 
the nascent city of Adelaide. 

Later, the effects of envenomating or otherwise 
irritating caterpillar hairs of various genera came 
to notice -Uraba (Nolidae), Doratifera 
(Limacodidae) and Teara (Notodontidae)-being 
reported by Tepper (in Cleland 1913c; see 
Southcott 1978). 

Adelaide was founded on an alluvial plain of 
thin red-brown soils overlying thick banks of clay, 
alongside a narrow river. Boreholes were made 
for pit latrines as the town developed, and the 
imperviousness of the clay may have prevented 
some contamination of the town's water supply, 
which came by barrel and bullock wagon from the 
Torrens, or from wells, for a number of years. The 
first reservoir, at Thorndon Park, was built in 
1860. The River Torrens had, however, soon 
become contaminated with rubbish and sewage. 
Bowel borne diseases became common in 
Adelaide and other towns quite early, particularly 
during the summer months. Thus the cemetery 
statuary of Adelaide, and Moonta, the State's 
then second town, gives eloquent testimony to 
the high infantile death rate in the colony during 
the 1860's and in later decades, as also do those 
of smaller towns and settlements. 

Official medical statistics commenced in South 
Australia with an Act for the Registration of Births, 
Marriages and Deaths in South Australia in 1842. 
It was modelled upon the similar English Act of 
1836, but in addition to similarly requiring deputy 
registrars to seek for all such information in their 
districts, it required in the case of birth or death in 
any house, that the occupiers or the parents 
notify details to the registrar, within two days of a 
death and within 42 days of a birth. By the middle 
1840's the mortality statistics were considered to 
be of good quality, more so than the birth or 
marriage statistics for many years (Holton 1983). 
However, the death returns in the 1840's and 
early 1850's underwent very little analysis, more 
attention in the Registrar-General's office being 
devoted to land registrations. This was a period of 
turmoil in the early history of South Australia, with 
the demotion of Charles Sturt as Assistant 
Commissioner, and the appointment of George 
Grey as the new Governor, with strict instructions 
to effect economies (Price 1929; Pike 1957). 

In 1856 the Scots missionary John Fullerton 
Cleland was appointed Assistant Registrar, and 

re-organized the returns after the usages of the 
London General Registry Office. Initial analyses of 
death returns were by district and disease, as well 
as by age and sex. From 1861, Farr's nosological 
system of 1855 was adopted, following its 
introduction in London in 1859 (see Eyler 1979). 

In the 1860's public concern was increasing in 
Adelaide about the sanitation and drainage of 
Adelaide. The Adelaide Philosophical Society 
(the Royal Society of South Australia under its 
earlier name) took an active role in this in 1866, 
and "A series of resolutions were formulated and 
embodied in a memorial to the City Council, with 
the result that a Bill was introduced into the 
Legislature to enable the Corporation to initiate a 
modern system of sanitation" (Rogers 1922, 
p.633). 

The first volume of the Society's Transactions 
and Proceedings and Report contained a long 
article by H. H. Hayter (1878), Government Statist 
of Victoria, on "Infantile mortality in South 
Australia", making comparisons of the incidence 
rates with those provided by the data for the other 
Australian States, and also New Zealand. He 
pointed out that South Australia had the 
unenviable record for the highest infantile (up to 
the age of 12 months) mortality, of 157 per 1000 
births, for the ten years ending 1875. The 
corresponding figures for the other States were 
Victoria 126, Queensland 125, New South Wales 
104, New Zealand 102, Tasmania 101. Thus 
South Australia had a declared mortality rate of 
25% above its runner-up. 

The causes of death were tabulated for these 
South Australian infant deaths for the years 1873-
1875, showing that out of 3652 infant deaths there 
were 588 attributed to diarrhoea or to dysentery, 
and a further 11 attributed to typhoid fever, 
making 599/3652 or 16.4% that might reasonably 
be attributed to bowel-borne infective diseases. 
Hayter discussed the causes of mortality in South 
Australian infants, and considered the 588 out of 
3652 "an enormous proportion". He pointed out 
that the age at which the infants died was not 
included in the returns, and such information was 
desirable. With regard to bowel-disease-
associated deaths, he asked "Did not a large 
number of these deaths result from improper food 
and treatment, and could not many of them have 
been avoided by proper expedients?", but did not 
attempt to give an answer, suggesting it was for 
"members of the principal scientific Society in 
South Australia ... to consider whether any action 
can be suggested" which would either wipe out 
altogether, or reduce "the one dark shadow" over 
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the colony. (He did not, however, in that article, 
offer data for the other States classified in the 
same way.) 

Sylvanus James Magarey (1850-1901), a well 
known medical practitioner of Adelaide, read a 
paper before the Society the following year 
(1879), in which he discussed Australian 
mortality data, including those given by Hayter. 
His main belief appears to have been that the 
principal cause of the "excessive mortality of 
infants in this colony" was the "hot, dry air of our 
climate" (consistent with the higher mortality in 
the summer months), perhaps supplemented by 
other factors, such as "dry nursing, improper 
dieting, disproportionate ages in parents, too 
early or too late marriages, parental carelessness 
or intemperance ... or even to high doctors' fees", 
but perhaps he was making these suggestions 
more as a range of possibilities than from firm 
convictions. He made the point that although 
South Australia had the worst mortality figures for 
infants, the figures showed that over the age of 
one year, South Australia had the lowest 
mortality figures per thousand of population per 
year for all the Australian colonies! These were 
bettered only by New Zealand. 

This latter-day Hippocratic interpretation of 
 

 
Fig. 1. Sir Joseph Cooke Verco 1857-1933 

(Courtesy Royal Adelaide Hospital) 

outbreaks of infectious disease was soon to be 
shattered by developments in the realm of 
bacteriology, notably the demonstration of the 
anthrax bacillus by Robert Koch in 1876 and 
Louis Pasteur in 1877. The typhoid bacillus was 
defined by Eberth in 1880. Joseph Lister, in 
England, first introduced the use of carbolic acid 
into surgical practice in 1865, and by the 1870's 
and 1880's its efficacy had been generally 
accepted. Despite his earlier views, Magarey is 
recorded as having used carbolic acid at some 
unspecified period. He was a member of the 
Legislative Council of South Australia as well as a 
busy medical practitioner (Barbalet 1975). 

Joseph Cooke Verco (1851-1933) (Fig. 1), a 
physician and highly esteemed clinical teacher, as 
well as a conchologist, in the same volume of the 
Transactions and Proceedings of the Royal 
Society of South Australia (1879), presented a 
detailed account of the statistics of tuberculosis 
(consumption) in South Australia, making the wise 
remark: "In spite of all we hear in depreciation of 
statistics to the effect that anything may be proved 
from them, it is certain that very little could be 
proved without them ... " In making deductions 
from the official death returns he declared that 
"the study of phthisis presents an advantage over 
that of almost every other affection, viz., that so 
large a proportion of the patients attacked 
ultimately die from its ravages . .. so many of 
those seized are eventually destroyed, that the 
mortality tables give a very approximate idea of 
the prevalence of the disease". 

It was a popular belief that individuals who 
came out from England with consumption had 
their lives prolonged. In discussing the fact that 
the data revealed that the ages of death of 
tubercular patients in South Australia were on 
average lower than those in England, he realized 
that this could well be a consequence of the fact 
that South Australia had a generally younger 
population than England. The mortality was 
lowest in summer and highest in the autumn, and 
somewhat higher in males than in females, in the 
ratio of 16:15 after taking the crude sex 
proportions into consideration. However, when the 
age incidences were examined, the female 
incidences greatly outnumbered the males in the 
ages of 14-29 years for the five year period 1873-
1877, the disparity being maximal over the ages 
20-24 years. He concluded that for both males 
and females, tuberculosis "is especially a disease 
of the reproductive period of life''-unlike 
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other diseases – “So that it is evident that when 
men and women are of the reproductive age ... 
they are both to an exactly equal degree liable to 
consumption ... it might be laid down as a rule in 
female insurance that a consumptive history 
should only be estimated at one-half the 
importance after 45 that it holds prior to this age 
... directly this influence [reproductive function] is 
withdrawn they are only half as liable". In an age 
where there was little public pressure towards 
contraception there were presumably no data on 
the relation of consumption mortality in females to 
childbearing, nor of the physiological demands of 
lactation. 

Horatio Thomas Whittell (1826-1899), who had 
studied bacteriology in Europe in a prolonged 
absence abroad, in his Presidential Address to the 
Society of 7th October, 1884, gave an account of 
recent researches on "the influence of 
microorganisms in the production and propagation 
of that class of diseases which are of an infectious 
nature" dealing particularly with the researches of 
Pasteur, Koch and others in the discovery of the 
bacilli of anthrax, typhoid fever and tuberculosis. 
The experiments of Pasteur in France on the 
preparation of a vaccine against anthrax were 
also considered, and advances in knowledge of 
other infectious agents mentioned, such as those 
of cholera, smallpox and hydrophobia, also 
hydatids and filariae, and the role of Sarcoptes 
scabiei (L.) in the causation of scabies (Whittell 
1885). 

Whittell, who had assumed the combined role of 
Chairman of the Central Board of Health and 
Registrar-General in 1883, stated that a few 
months earlier the Central Board of Health in 
Adelaide had traced 23 cases of typhoid to a dairy 
where a child was ill with the disease. He had 
been interested in public health and transmissable 
diseases for many years, and had written a work 
on diphtheria in 1859. Additionally, he became 
Coroner in 1888. He was a skilled microscopist, 
and helped Davies Thomas (see below) in the 
latter's studies on hydatid disease in Adelaide. 

The proof that bacteria were the causes of 
many human and other diseases put the death 
knell upon theories of miasms as the cause of a 
group of the "zymotic" diseases, and largely 
ended the role of the Royal Society of South 
Australia as a forum for epidemiological 
discussion and publication. Perhaps the major 
exception to this statement lies in the subject of 
deep drainage in Adelaide. 

Whittell (1889), in reading a further paper before 
the Royal Society of South Australia in December, 
1887, stated: "A few years ago Adelaide could 

properly be described as a city of stinks. There 
were hundreds of privies with cess-pools that 
were simply holes in the ground, and from these 
the subsoil was saturated with filth of the most 
offensive kind. The only escape for house-slops 
was into the public gutters; and we all remember 
the abominable pools of filthy liquids which 
existed from one end of the city to the other. Deep 
drainage has put an end to these nuisances, but it 
has not removed from the subsoil the filth which 
has been accumulating there for years. 

Two or three years ago there were some 
extensive alterations being made at the back of a 
drapery establishment in Rundle-street. One of 
these required the excavation of earth for a large 
underground warehouse. One morning the 
contractor called at the Board of Health Offices 
and invited me to go down to this work, where I 
should find something to interest me. When I went 
there I found that a long excavation had been 
made from the back of the Rundle-street shop in a 
direction towards North-terrace. Just at the back 
of the shop there had formerly been an old privy, 
with a cesspool behind it. This had not been used 
for several months, having been emptied and 
filled up as required by the Hydraulic Department 
when connection was made with the sewers. The 
excavation had brought to view a long wedge-
shaped mass of earth below the surface, differing 
in colour from the rest, several feet thick, just 
below the old closet, and tapering off towards 
North-terrace to a thickness of a few inches. The 
length was 24 feet, and any part of this, even at 
its apex, when removed had a fecal smell as 
distinct as though it had just been taken from 
beneath the cesspool. This was only a section, 
but the workmen told me that the whole part 
excavated had a similar layer of stinking earth. I 
could not learn how long this privy had been in 
use, but we can readily imagine the filthy 
condition of our subsoil when we remember that 
hundreds of similar cesspools have been in use in 
all parts of the city during some 20 to 30 years. ". 

Whittell's paper had been in reply to one given a 
month earlier before the Society by Jamieson 
(1889). Jamieson was Health Officer, City of 
Melbourne, and had presented a paper which 
purported to show that the introduction of deep 
drainage to Adelaide had been followed by "An 
extraordinary reduction in the rate of mortality", 
but he had some misgivings, "as there was 
likewise an almost equal lowering in the birth-
rate". Jamieson's analysis was not entirely 
disinterested, as he was anxious to have deep 
drainage introduced in Melbourne, and was 
looking for supporting evidence. Jamieson's 
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paper obviously struck a responsive chord among 
the members of the Society, and a motion that a 
special vote of thanks be conveyed to Dr 
Jamieson was carried. Whittell's reply showed 
that the differences in the mortality rates (and the 
birth-rates) that had been calculated were mainly 
due to systematic errors based upon changes in 
the areas in the registration districts, differing 
between the mortality and birth registers, and the 
census areas. In addition, the depressed 
economic conditions of the time were believed to 
have caused many persons to leave the State in 
search of work elsewhere, and this was 
considered to have reduced the mortality figures 
as well as the birth-rate. Additionally data on 
immigration and emigration were available for 
movements in and out of the Colony by sea, but 
not by land. 

Jamieson, in an addendum to his paper, was 
forced to admit the logic of Whittell's rebuttal. 
Nevertheless, there is no record of a vote of 
thanks having been passed after Dr Whittell's 
address, at least in the published records of the 
Society. 

The difficulties in using the official registration 
data for the drawing of conclusions in the 
scientific area must have been apparent to the 
Society, and thereafter the Society's pages 
virtually ceased to be used as a medium of 
publication for such subjects. 

Another analysis of typhoid mortality in Adelaide 
was made by Thomas Borthwick (1860-1924), 
who was for several years local Medical Officer of 
Health for Kensington and Norwood, St Peters 
and Burnside, and later, Medical Officer of Health 
for the City of Adelaide (Burgess 1907; Hicks & 
Leopold 1979). Borthwick innovated the 
registration of infectious diseases (Holton 1983), 
and had made a special study of bacteriology, so 
that he was appointed Honorary Bacteriologist at 
the Adelaide Children's Hospital in 1894, and at 
the Adelaide Hospital in 1902. In 1892 the 
Adelaide Children's Hospital had made application 
for a supply of Robert Koch's tuberculin, and in 
1895 a bacteriological laboratory was 
instituted~'the first of its kind in South Australia" 
(Barbalet 1975). Borthwick's activities there were 
mainly (with the help of a nursing sister) the 
detection of tubercle and diptheria bacilli. Antitoxin 
treatment for diptheria was first used in South 
Australia at the Adelaide Children's Hospital in 
October 1895. 

In his "Demography of South Australia", 
Borthwick (1891) published a detailed analysis of 
South Australian mortality data. This work had 
been his M.D. thesis in the University of 

Edinburgh. He pointed out (p. 38) another source 
of error in the mortality data that had been used 
"because formerly many deaths were registered 
by the District Registrars under the heading of 
one year of age when they should have been 
returned as between "1 and 2" years-which clearly 
indicates a defect in the instructions given to 
District Registrars (and additionally, would 
explain, at least in part, the differential anomaly in 
mortality rates pointed out by S. J. Magarey). He 
laid stress on the possible role of cattle in the 
spread of tuberculosis in South Australia. His 
efforts led to a revision of the South Australian 
Public Health Act in 1898 (Holton, 1983). 

One wonders also to what extent the data 
provided on the mortality rates by the other 
Australian States were similarly subject to a 
variety of systematic errors. It appears too much 
to believe that South Australia was the only State 
where the figures may have been influenced in 
this way. 

The University of Adelaide was founded in 
1874 by Act of Parliament, with academic work 
commencing in 1876. Courses of professional 
training in medicine commenced in 1885. In that 
year Archibald Watson (1849-1940) was 
appointed first Elder Professor of Anatomy, and 

Fig. 2. Sir Edward Charles Stirling 1848-1919 
(Courtesy Royal Adelaide Hospital) 
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occupied the Chair for 34 years, resigning at the 
age of 70 in 1919. His interests lay in teaching 
and surgical practice rather than research, 
combined with consultant work in pathology for 
both the Adelaide Hospital and the Adelaide 
Children's Hospital, as well as more widely in the 
community. He was stated to have made some 
advances in the surgery of hydatid disease 
(Smeaton 1940). Watson, however, although a 
copious note-taker and diarist, published very 
little (Cleland 1950). 

The other early medical appointment to the 
University of Adelaide was Edward Charles 
Stirling (1848-1919) (Fig. 2), as lecturer in 
physiology (1885). In 1884 he had been 
appointed to the House of Assembly for the South 
Australian Parliament, as member for North 
Adelaide, a position he held for three years. He 
had wide interests in zoology, anthropology and 
other sciences, and was appointed Director of the 
South Australian Museum in 1895 and first 
Professor of Physiology of the University of 
Adelaide in 1900. His research contributions lay 
more in anthropology and zoology than in more 
specialized medical researches, and over-all, he 
was a generalist rather than scientific specialist. 
Thus his Presidential Address to the Royal 
Society of South Australia (1890) was on 
Weismann's theory of heredity, which he 
characterized as "elaborate and luminous", 
constituting "a remarkable addition to the 
literature of evolution"; he was able to condense 

 

 
Fig. 3. John Davies Thomas 1844-1893 

(Courtesy Royal Adelaide Hospital) 

this theory, soon to be swept away by the 
rediscovery of the Mendelian mechanism of 
inheritance, into a few pages. 

Stirling had commenced medical practice in 
Adelaide in 1881 as a Consulting Surgeon, and 
held the position of Honorary Medical Officer (i.e. 
Surgeon) at the Adelaide Hospital from 1882 until 
the general resignations at the time (1896) of the 
Adelaide Hospital dispute. He made some 
contribution to the knowledge of hydatid disease 
(see further below). 

The medical school remained a small one, and 
even in 1955 there were only five professorial 
chairs in the Faculty of Medicine. 

The high prevalence of human hydatid disease 
in Australia -a consequence of the large 
populations of sheep and dogs- had allowed 
Australian clinicians greater familiarity with these 
infections than their British counterparts. John 
Davies Thomas (1844-1893) (Fig. 3), became 
interested in this subject in South Australia, to 
become a respected authority on this disease. He 
stressed the higher prevalences of the disease in 
some districts, e.g. the south-east of South 
Australia, and made comparisons with 
prevalences on a wider Australian and world 
basis. The life history of the dog small tapeworm 
Echinococcus granulosus (Batsch 1786) and its 
larval form as a sheep hydatid was in general well 
known, although some confusion occurred with 
regard to the hydatids of other mammals, such as 
cattle and other "horned animals", as well as 
marsupials. As far as the present writer is aware, 
this problem has not been fully resolved even 
now, but a noteworthy contribution was made by 
Durie & Riek (1952) in Queensland, who 
demonstrated that dingoes and wallabies of 
several species may provide an efficient natural 
cycle for Echinococcus granulosus, but that the 
hydatid cysts of cattle had a fertility rate of less 
than 1%, and did not result in infections of local 
dingoes. 

In 1883 Thomas repeated in South Australia the 
demonstrations of the infectivity of Echinococcus 
granulosus which been shown by Naunyn in 
Berlin in 1863, and by Krabbe in Iceland in the 
same year. Dogs were infected with scolices of 
human origin, and from the taeniae they produced 
he was able to infect lambs (Thomas 1884a, 
1885a, b). 

Thomas produced a remarkable stream of 
papers and monographs on hydatid disease. Not 
only did these deal with the clinical and 
pathological aspects (1884b, 1889), but also the 
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biological and epidemiological aspects, supported 
by experiments upon the life history (1883, 
1884a, 1885a,b), and also covered the public 
health and possible legislative measures involved. 

An intended second or revised volume of his 
findings, which was to cover the whole range of 
his studies, was planned, but owing to his 
terminal illness this was confined to a summation 
of the clinical aspects of the subject and edited by 
A. A. Lendon (Thomas 1894). His earlier volume 
(1884a) remained the classic study of hydatid 
disease in English (Dew 1928). 

Apart from his studies on the pathology and 
clinical aspects of the disease, and his 
transmission studies, his principal contribution lay 
in drawing attention to the prevalence of the 
disease, and stressing the possibilities of its 
prevention. He brought to general attention in 
Australia the role of the dog and the sheep in 
transmission, and the dangers of allowing dogs to 
eat infected sheep offal. He believed that the 
hydatid ova were transmitted by contaminated 
water supplies; the role of direct physical contact 
between dog and man, with ingestion of the ova 
or ovigerous tapeworm segments, went generally 
unstressed at the time. More modern students 
(e.g. Ross 1929) have, in general, allotted little 
importance to possible water-borne transmission 
of the disease in man. 

After the death of Thomas in 1893 the Annual 
Report of the Royal Society of South Australia 
(Vol. XVII, Part 2, 1893, p. 356) included 
adulatory comments upon his industry: " ... 
science lost one of her most ardent and 
indefatigable students in a domain which he had 
made all his own, namely, the study of the life-
history in Australia of Hydatids", commenting as a 
rider ''The medical bearing of most of the subject 
rendered the Transactions of this Society not the 
best suited for the publication of the results of Dr 
Davies Thomas' researches, hence the small 
reference made to them in its pages ... ". 

In South Australia, as well as in Australia more 
generally, particularly its southeastern parts, 
generations of clinicians had the opportunity to 
become familiar with the disease, and to sharpen 
their diagnostic skills (as well as their scalpels). It 
seems remarkable, for example, to a modern 
reader that as an Honorary Physician, Dr J. C. 
Verco was given the privilege or duty of operating 
on patients with hydatid disease of the thorax 
(Hughes 1967). (It should, however, be realized 
that Verco also possessed the qualifications of 
being a Fellow of the Royal College of Surgeons 
of England). In 1897 Verco & E. C. Stirling 
contributed the section on hydatid 

disease in Clifford Allbutt's "A system of medicine 
by many writers". In the course of preparing this 
article Stirling (1895) made a study of the 
prevalences of hydatid disease in the various 
Australasian Colonies over 1880-1894, or of as 
much of this period for which data were available. 
(These figures were not available in time to go 
into the joint article with Verco.) 

In the absence of general population figures, 
and not accepting the reliability of information 
derived from death certificates, Stirling decided 
the best available measure was the proportion of 
cases with hydatid disease among those admitted 
to public hospitals. Based on these hospital 
statistics, which he obtained by correspondence, 
he concluded that South Australia had the 
unenviable record of the highest prevalence. The 
figures were: 

South Australia: 1 case of hydatid disease for 
each 101 persons treated 

Victoria: 1 in 159 
New South Wales: 1 per 175 
Tasmania: 1 per 194 Western 
Australia: 1 per 435 
New Zealand: 1 per 529 
Queensland: 1 per 1,511. 
In general the prevalences in females were 

significantly lower than for the males, as might be 
expected, with the ratios ranging from 95% in 
Queensland, through 90% in South Australia, to 
11% in Western Australia. He was not able to 
suggest a reason for the profound differences 
between these proportions for the different 
Colonies. 

He concluded that there was a special 
concentration of human hydatid disease in the 
following localities: 

"The South-eastern district of South Australia; the 
Western district of Victoria, and the capital cities of 
Adelaide, Melbourne and Sydney". 
In the cases of the capital cities he recognized 

that the apparently increased prevalences were 
probably due to their acting as the medical 
centres of the States, with better diagnostic and 
therapeutic facilities. He was, however, unable to 
suggest reasons for the gross disparities in 
prevalences between, e.g. Tasmania and New 
Zealand, at least by the statistics utilized. The 
relative prevalences which the figures indicated 
corresponded roughly with those presented by 
Thomas, which had been based on returns prior 
to 1880. Stirling pointed out that since Thomas's 
study, South Australia had displaced Victoria as 
having the indication of the highest prevalence, 
with, in fact, evidence of an increased prevalence 
in recent years, but whether this apparent change 
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Fig. 4. Alfred Austin Lendon 1856-1935 
(Courtesy Royal Adelaide Hospital) 

 
was merely due to imperfect data, or from better 
diagnoses, he was unable to say. 

Hydatid disease remained an important disease 
in South Australia for a number of years, and 
generated a number of duties, in humans as well 
as other vertebrates. Clinicians devoted much 
attention to the subject. Thus Alfred Austin 
Lendon (1856-1935) (Fig. 4), a clinician of wide 
interests, including medical history (see W. A. 
Verco & F. S. Hone 1935), published in 1895 a 
series of lectures on hydatid disease, and later 
(1902) produced a book dealing with hydatid 
disease of the lungs. 

In 1907 Stirling assumed the senior authorship 
of the section on hydatids with Verco, in the 
second edition of Allbutt's "A system of medicine 
by many writers", now expanded from 43 to 70 
pages. In both versions of the article, original 
observations, other than clinical, on the hydatid 
parasites of man and other vertebrates were 
included. Both papers included original 
observations on the morphology of the brood 
capsules and their daughter cysts, and the 
presence of hydatid disease in a seal (e.g. 1897). 

They pointed out (1907) that although they 

accepted the separation of the rare European " 
Echinococcus alveolaris sive multilocularis" as a 
pathological entity, and also that the 
epidemiological and other evidence showed 
different geographical distributions from that of 
the disease due to Echinococcus granulosus (" 
Echinococcus hydatidosus"), they could not 
accept the claimed morphological differences 
between the adults of the two parasites. These 
claims were that the ova in the ripe terminal 
segment of the tapeworms were clumped in E. 
alveolaris, but in branched clusters in E. 
granulosus. They showed (Figs 215, 216) the 
clumped arrangement in original drawings of E 
granulosus. 

Some other contributions which may be 
included within the medical sciences came from 
non-medical authors. Edward Henry Rennie 
(1852-1927), Professor of Chemistry in the 
University of Adelaide, contributed (1887) a brief 
article to the Transactions on "Poisoning by tinned 
foods". This had arisen out of an outbreak of 
"violent symptoms" at Tanunda, South Australia, 
after the eating of some tinned fish 
("Machonochies' [sic] fresh herrings"). Analyses 
showed that the inside of the tin studied was 
"much corroded", and the fish contained 
"considerable quantities of tin ... and traces of 
lead". Reference was made also to the possibility 
of "living poisonous matter" being responsible in 
such case (a reference to "ptomaines"). The tin 
contents included additionally "considerable 
quantities of fungi of various kinds". 

Bacteriological studies were gathering 
importance in medical practice in the 1890's. The 
foundation of a bacteriological laboratory at the 
Adelaide Children's Hospital has been mentioned 
previously. In 1898 the "South Australian Institute 
of Hygiene and Bacteriology" was founded, the 
Inaugural Address in the Library of the University 
of Adelaide on tuberculosis being given by Dr 
Allan Campbell, M.L.C. In due course a laboratory 
was attached to the Adelaide Hospital as "The 
South Australian Government Laboratory of 
Pathology and Bacteriology". This laboratory was 
finally fully equipped and functioning in 1902 
(Hughes 1967). The first Honorary Bacteriologist 
was Dr Thomas Borthwick, who had the same 
position at the Elder Laboratory at the Adelaide 
Children's Hospital. Facilities were extended over 
1911-1913, as the demand for laboratory services 
from the Adelaide Hospital" increased (Annual 
Reports, Adelaide (later Royal Adelaide) Hospital; 
also Institute of Medical and Veterinary Science, 
Adelaide, for 1959). 

Nevertheless, research studies in bacteriology 
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do not appear to have assumed any significance 
for many years, probably not until J. B. Cleland 
was appointed to the Marks Chair of Pathology 
and Bacteriology in the University of Adelaide. 
Lionel B. Bull, microbiologist of the South 
Australian Government Laboratory of Pathology 
and Bacteriology, Adelaide Hospital, made a 
study of a yeast organism responsible for a fatal 
case of cryptococcal meningitis (Swift & Bull 
1917). 

By the time the Royal Society of South Australia 
commenced publishing its Transactions, 
anthropological researches were considered as 
suitable subjects for the attention of the Society. 
Some of the contributions made by these students 
referred to medical aspects of ethnology. 

Louis Gustav Schulze (1851-1924), a Moravian 
(Lutheran) missionary at the Finke River Mission 
(i.e. Hermannsburg Mission), in 1891 presented a 
paper (which had been translated from the 
German by J. G. O. Tepper) on the aboriginal 
populations of the Upper and Middle Finke River 
areas. This included a brief account of the 
diseases that afflicted them. He reported that 
"Blind and half-blind persons are numerous, 
caused by eye diseases, which prevail at the 
change of the season after the great heat". He 
referred also to the "halt, and the deaf and dumb", 
as well as to "a kind of climatic fever". An 
epidemic of smallpox had occurred 16 to 18 years 
earlier (i.e. about 1873-1875), causing deaths and 
leaving a number of scarred faces. Other serious 
diseases were referred to: "Little children are 
often subject to diseases of the throat, which 
prove occasionally fatal. The worst disease 
among the natives is syphilis, with which everyone 
is more or less tainted". One can only wonder at 
the accuracy of the medical opinions offered, at a 
time long before the discovery of the 
serodiagnosis of syphilis, and conclude that in all 
probability he was referring to the effects of yaws 
:see the remarks below for Stirling). 

In 1893 two further anthropological articles 
appeared under the Society's aegis, which 
contained some reference to the medical customs 
of the aborigines, in the Northern Territory, at the 
time a political dependency of South Australia and 
remained so until 1910). 

Stirling (1896) wrote a comprehensive report on 
the anthropology of the Horn Expedition to central 
Australia. Among the medical aspects of his 
careful study was an account of a condition he 
named camptocnemia, i.e. an anterior bowing of 
the tibia, which he found was extremely common 
among the aboriginals of northern South Australia 
and the southern part of the Northern Territory. 
This condition was associated with a platycnemia, 
or flattening of the tibia, as though by lateral 

compression, a condition which had been 
previously recorded in other races, e.g. in African 
negroes, and also in ancient man, notably in 
bones of the Cro-Magnon period (Stirling 1896). 
Stirling wrote a summary of the medical aspects 
of the expedition (1894), in which the term 
"boomerang-legged" appears, but not the word 
"camptocnemia". He remarked that "Professor 
Watson informs me that he has observed a 
similar anterior curvature of the tibiae in the 
natives of Mallicolo". (In 1896, p. 21, Vanikoro 
was also mentioned). The condition of 
camptonemia is now generally referred to by its 
common name, of "boomerang leg". Apparently, 
Stirling was the first to record it in the scientific 
literature, as Cleland (1919) has pointed out. The 
condition was, however, well known in common 
parlance among the residents of the Northern 
Territory, at that time remote from centres of 
civilisation. In his report Stirling included a study 
of the details of the abnormalities, in conjunction 
with Archibald Watson. Spencer & Gillen (1899) 
have also referred to it in the aborigines of central 
Australia. Gardner (1895) also referred to similar 
bone lesions in the New Hebrides. 

Stirling referred also to such skeletal variations 
as dolichocephaly and scaphocephaly among the 
aborigines. He observed occasional cases of 
squint but found no other evidence of congenital 
deformities among the aborigines. He reported 
upon the presence of body scars, the knocking 
out of incisor teeth, and nasal septum piercing. 
Circumcision and subincision operations were 
also referred to, as well as a vaginal laceration 
operation. 

Among the aborigines he also made records of 
veneral diseases, including syphilis (to which he 
attributed the nasal septal destruction and the 
falling in of the nose, with ulceration of the soft 
palate and aphonia from laryngeal destruction), as 
well as cancrum oris. He did not see any evidence 
of facial pitting from smallpox scarring, but stated 
that he was well aware of it "in southern localities 
in South Australia". 

Although gangosa with the destruction of the 
nasal bones and other associated lesions can be 
due to syphilis, it is most commonly due to yaws, 
and there appears no reason not to accept that 
this was the aetiology of the cases seen by 
Stirling, as well as those reported by Schulze at 
Hermannsburg. 

Spencer & Gillen (1899) have also reported the 
presence of the disease irkintja (as erkincha) 
among the Aranda, and the traditions associated 
with it. This condition has been identified by 
Hackett (1936) as yaws, long endemic among the 
Australian aborigines. "Boomerang leg" is 
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another manifestation of the disease, although 
Cleland (1950) had reservations in the case of 
both of these conclusions. 

The subjects of the separation of yaws and 
syphilis, and of venereal diseases of whites and 
blacks, although described by various 
anthropologists and others in a careful way (see 
e.g. Eylmann 1908), continued to be a confusing 
one for many years. It is too large a subject for 
discussion here, but is considered at some length 
by Hackett (1936, 1946), who gives further details 
and references. 

Other, less important, ailments of the aborigines 
of the central Australian region were also referred 
to by Stirling, as well as childbirth and lactation 
practices, ritual injuries, and also the use of 
magical incantations to prevent the healing of 
injuries in enemies. 

A variety of references was made to aboriginal 
(and other) therapeutic practices. He remarked on 
the use of red ochre, made up as an ointment in 
grease, as an application for the treatment of 
wounds, as well as similar ointments in which 
there was the use of ashes, powdered quandong 
kernels and clay. Blood was also used as a 
medicament. 

Among the skin external irritations he referred to 
the effects of the contents of the bags of social 
caterpillars (which may be identified as Teara 
contraria) on the skin. He referred also to another 
species of unidentified social caterpillar, which 
also lived in a bag containing its frass and other 
debris, which was used by both the whites and 
blacks to make a poultice as an application for 
testicular ailments; the web coating of the bags 
was also used as a dressing---“applied to 
syphilitic sores". 

Snakebite was treated by the aborigines, by a 
ligature above the wound, and the wound treated 
by sucking. Stirling expressed some surprise at 
this correct application of physiological principles. 
In cases of poisoning of dogs by baits containing 
strychnine, as well as those which had been 
eaten accidentally by the aborigines, emetics 
were administered in the form of ashes and water, 
or salt and water, or urine. Stirling surmised that 
any beneficial effects from these treatments would 
be purely the effect of the emesis. 

Stirling reported also on the medical conditions 
affecting the white population of central Australia. 
Among these he mentioned the "Barcoo sickness" 
(or "Belyando spew"), manifested by painless and 
repetitive vomiting, and assumed that this was an 
infective condition transmitted by the large and 
ubiquitous fly population. 

The "Barcoo rot" was also referred to, of 
persistent skin infections following minor 

scratches, and by local bushmen attributed largely 
to the trauma and splinters experienced in 
gathering mulga (Acacia aneura) wood. Stirling 
discounted this local belief, laying more accent 
upon the general lack of dressings to wounds, 
contamination by flies, and the poor diet which 
was mainly of "salt junk" without fruit or 
vegetables. He did mention the local use of the 
juice of Sarcostemma australe R. Br., the caustic 
vine or bush, to form protective dressings over 
minor skin wounds, reported also earlier by 
Foelsche (1882) for more northern tribes. 

F. J. Gillen (1855-1912) also contributed (1896) 
to the Horn Expedition's anthropological report, 
being particularly well aware of the local customs 
among the Aranda (Arunta) peoples. Although he 
was primarily interested in their social customs 
and organization, his report included such medical 
aspects as the circumcision and subincision rites; 
he referred also to infanticide and abortion. He 
recorded the drinking of blood as a method of 
treatment for debility, among these people; this 
practice was restricted entirely to males, and was 
kept secret from the females. On the other hand 
applications of blood to the body, from a person of 
the opposite sex, was a nonsecret therapeutic 
practice. 

A careful and sympathetic observer of the 
aboriginals (see, e.g., his diary of the Spencer 
and Gillen Expedition across Australia 1901-1902, 
published in 1968), he was later to become 
famous as an anthropologist in his own right, as 
well as in association with Baldwin Spencer, 
Professor of Biology in the University of 
Melbourne, and a distinguished anthropologist. 

In the Royal Society of South Australia's 
publications there continued to be occasional 
papers on anthropological subjects which 
included references to aboriginal medical customs 
and remedies. For example, Herbert Basedow 
(1881-1933) in 1904 referred to the healing of the 
sick in the Karkurrerra tribe, inhabiting the 
Musgrave Ranges, in the northwest of South 
Australia. Remedies mentioned were the use of 
emu fat and ochre for wounds, and the application 
of heat and smoke to the abdomen in the case of 
internal complaints. Few diseases were present in 
this remote tribe, but it is of interest that they 
suffered a severe annoyance from having the 
sales of their feet penetrated by prickles and 
seeds of grasses. 

The paper by Stirling (1911), in which he 
discussed the epidemics of smallpox among the 
aborigines, was referred to earlier. 

For a comprehensive summation of the 
diseases suffered by the Australian aborigines, 
the reader may refer to Cleland (1928), who 
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compiled abstracts from many previous reports, 
over the whole of Australia. 

Generally speaking, there was little enthusiasm 
among the South Australian legislators towards 
any support towards the medical sciences, apart 
from the merits of having a University Medical 
School in Adelaide, perhaps as a status symbol 
there were for many years only three Schools of 
Medicine in Australia, Adelaide being far smaller 
than those of Melbourne (founded 1862) and 
Sydney (founded 1883). In medical matters, 
including public health, generally a laissez-faire 
attitude was adopted (Holton 1983). 

Medical knowledge and its practitioners were 
not always held in high esteem by the legislators. 
The Premier, C. C. Kingston, referred to a leading 
gynaecologist, in a speech at Noarlunga, as a 
"medical Jack the Ripper" (Hughes 1967, p. 204), 
and William Archibald, a labour parliamentarian, 
in debating the Health Bill of 1898 in the House of 
Assembly, declared that "Most of the inventors of 
these germ theories only wanted to get their 
names up and make money" (South Australian 
Parliamentary Debates 1898-1899, p. 1010). 

The South Australian Government had defeated 
the medical profession in Adelaide over the 
administration of the Adelaide Hospital as a 
teaching hospital. The teaching honoraries 
forthwith resigned, and the Medical School of the 
University of Adelaide had to send its students for 
their clinical studies to Melbourne or Sydney 
between 1896-,-1900 (Hughes 1967). Whittell was 
Chairman (or President) of the Central Board of 
Health between 1883-1899, but was unable to 
persuade the South Australian Government to 
continue publishing the Annual Reports of the 
Central Board of Health, and these were 
discontinued between 1891 to the mid-1930's 
(Holton 1983). 

William Ramsay Smith (1859-1937), who gained 
high academic distinctions, became the most 
significant "strike breaker" in the Adelaide 
Hospital dispute. After Whittell's death he was 
appointed Registrar-General, President 
(Chairman) of the Central Board of Health, City 
Coroner, Honorary Physician and Pathologist to 
the Adelaide Hospital, and several other 
governmental appointments (see Burgess 1907, 
1, pp. 318-319), but was also unable to persuade 
the South Australian Government to publish the 
Annual Reports of the Central Board. Despite his 
appointments, or more likely because of them, he 
was ostracised by the medical profession of 
Adelaide. 

Before coming to South Australia for his initial 
appointment here as Senior Physician, Adelaide 
Hospital, in July, 1896, he had been widely 

experienced in various capacities in Scotland and 
Wales. At the University of Edinburgh he had 
been "Assistant Professor of Natural History and 
Senior Demonstrator in Zoology" from 1885-1890. 
Out of this interest there came a volume of 
zoological illustrations (1889) with co-author J. S. 
Norwell. He had also worked in the area of fish 
biology, for the Fishery Board of Scotland. He 
graduated in medicine in 1892, and thereafter 
took a particular interest in the public health and 
legal aspects of medicine (Burgess 1907). His 
initial published medical articles were on 
angioneurosis, in various journals, later (1896) 
issued as a small volume, after his appointment in 
Adelaide. 

A fluent writer, he published pamphlets and 
articles on a variety of medical and other subjects. 
An address was given to the Criminological 
Society of South Australia in 1898, in which he 
examined the subject the propagation of 
variations, and declared that Weismann ism was 
unscientific. He believed that criminal activities 
were the results of environmental influences, and 
not due to heredity. His speech was published as 
a pamphlet in 1899, in which his dual interests in 
medicine and the law were displayed. 

He was able to make a greater scientific 
contribution in a study of some aspects of hydatid 
disease. In 1902 his public responsibilities in the 
South Australian Health Department made him 
examine the subject of the possible dissemination 
of hydatid disease by means of water supplies (a 
mode of transmission which had been favoured 
by Davies Thomas and others, and was current at 
least as late as 1909, when this mode of possible 
transmission was accepted as the main one by 
e.g. T. H. Johnston). 

He realized that the degree of parasitization of 
sheep at slaughter could be an important method 
of assessing the extent of the problem. The 
plucks of a day's killings were therefore collected 
and examined, and a great many were infected 
"At the end of an hour I found, on examining my 
collection, that I was the possessor of such a 
congeries of hydatid tumors as probably never 
before fell to the lot of a collector" (Smith 1905). 
Parasitic material in livers, lungs and other organs 
was collected from several such inspections, and 
of these: "Among them I found some that 
appeared to correspond with the description of 
multilocular hydatids, a form that had not then 
been recorded in Australia, although this country 
rivals Iceland in its claim to be called the 'Land of 
Hydatids' ". 

During the course of his investigation of 
hydatids he encountered a case of multilocular 
hydatid disease of the liver in a patient who had 
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died of cancer---"the first instance in which a 
tumor of this sort had been found in the human 
subject in Australia". This form of hydatid disease 
was generally accepted by European medical 
writers as being very rare, in fact the total world's 
literature contained less than 100 cases. Ramsay 
Smith stated that he had collected over 1,000 
specimens of multilocular hydatid disease, mostly 
from the lungs and livers of sheep, a few from 
oxen and pigs. He declared that they were 
common in one batch of old merino ewes from a 
particular (but unstated) locality; in these there 
was an incidence of 70-80% of multilocular 
hydatids of the lungs or liver. Archibald Watson 
also sent him the liver of a lion which had died in 
the Adelaide Zoo, and in this multilocular cystic 
hydatid disease was found. 

While his study referred to human hydatid 
disease in small measure, it was, as his summary 
states, principally upon the hydatids of domestic 
animals, mainly sheep. The lesions of the 
tumours was described in detail. He found that 
suppuration into these tumours was rare, and that 
there was no connection between hydatid disease 
and tuberculosis. He summarized by stating that 
every form of multilocular hydatid disease that 
had been described was present in his South 
Australian series. This study by Ramsay Smith 
earned him a D.Sc. in the University of Adelaide. 

His duties, however, became increasingly 
concerned with public health administration. In 
South Australia a fatal case of plague was 
diagnosed in January, 1900 (Smith 1900). The 
victim had deserted the ship Formosa at Port 
Adelaide, and had become ill in Gawler. A rat was 
found dead in King William Street, near The 
Beehive, and after bacteriological investigation 
was declared to have died from plague. Rats 
were also found infected with plague at the 
Adelaide Hospital. Almost inevitably with such 
new disease visitations, diagnostic difficulties and 
disputations became prominent. Thus Borthwick 
(1900) expressed doubts about the nature of 
these declared plague cases, and doubts were 
also expressed by the Victorian Department of 
Health, which considered that the first occurrence 
in this Australian plague epidemic was in Sydney 
in March, 1900. 

Nevertheless, in surveying the outbreaks of 
plague that had occurred in Australia, Cumpston 
& McCallum (1926) have accepted the validity of 
the Adelaide plague cases in man and rats. 

Ramsay Smith, in concluding his report (1900, 
p 21) stated that: 

"There is no fault to be found with medical gentlemen 
here or elsewhere who, with the experience they have 

had (which may not have extended to plague), and 
dealing with bacteriology more as a pastime for the 
public than as a means of scientific research, may fail 
to find evidence of a disease that has for the first time 
in history appeared in the Southern continent". 
Further cases of human and rat plague 

occurred at Port Adelaide in 1909, the last 
infected rat being found in June 1909. 

Smith's later activities were wide-ranging, and 
appear worthy of more notice than appears to 
have been given to them so far in the Australian 
medical and other literature. In 1906 he travelled 
to the Northern Territory on a "four weeks 
sojourn", but nevertheless was a penetrating 
observer. His report (1906) includes reference to 
such conditions as leprosy, ulcerating granuloma 
pudendi, veneral diseases, smallpox, malaria, 
dengue, dysentery and ophthalmia. He was struck 
by the tolerance of many of the children in the 
Northern Territory to the presence of flies on their 
eyes, recording that ophthalmia was virtually 
universal in the scholars at one school, whenever 
an outbreak started, from information from the 
local teacher. Various other conditions excited his 
notice, such as "boomerang legs", the "Barcoo 
spew", and infectious conditions such as typhoid 
and tuberculosis. Cases of pulmonary 
tuberculosis were considered rare, and "many 
cases became cured by residence". Naturally 
much of this information must have been 
tendered to him by local observers. 

Apart from his general observations on the 
medical and sanitary conditions of the Northern 
Territory, he was able to pass judgements upon 
the comparative mortality rates of Queensland 
whites and Pacific islands indentured natives 
("kanakas"). His analyses showed that the 
mortality rate for the latter class was threefold that 
for the whites, and the tuberculosis mortality rate 
was in the ratio of 31.5:1 Although these figures 
were not age-adjusted, it was clear that the 
differential rates were highly significant, 
particularly as the Pacific islanders were "to a 
certain extent, picked persons", generally young, 
and on short-term indentures. The figures 
therefore implied an even worse situation than 
those presented by the crude figures, suggesting, 
in fact, a specific susceptibility of the Pacific 
islanders to tuberculosis. 

A perceptive observer of the human condition, 
Smith remarked apropos the ability of whites to 
live in the tropics: 

"People are now being allowed to live more rationally 
in hot countries. The day is past when the British 
soldier on foreign service was 
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compelled, as part of his duty, to drink nearly half a 
pint of spirits daily, under the superintendence of a 
commissioned officer, who was bound to see and 
certify that this was done". 
Smith (1908) compiled a narrative of an 

epidemic of cerebrospinal meningitis in South 
Australia for the years 1901-1907. This disease 
was proclaimed an infectious disease under the 
Health Act in 1902. The history of the epidemic is 
portrayed in the following figures given by Smith: 

  Cases notified  Deaths 
 1901  - 21 
 1902  5  21 
 190.3  8  8 
 1904  9  4 
 1905  4  1 
 1906  3  1 
 1907  4  4 
The disparity between the notification and 

deaths for 1901 and 1902 is noteworthy, but 
thereafter the numbers of deaths did not exceed 
the notifications. While there were few or no 
specific measures available for controlling the 
epidemic, apart from isolation, at least there was 
some public awareness of the problem, and those 
who chose to avoid crowds could make some 
attempt to do so. Smith commented on the lack of 
any appropriate federal body for disseminating 
information on health matters: " ... much useful 
material is lost to medical science on account of 
[Australia) having no Commonwealth or interState 
bureau of intelligence ... specially noticeable in 
matters connected with the public health". 

Smith was always an enthusiastic supporter of 
military training, and during the war in South 
Africa he was granted leave to go on service, 
where he was in charge of an artillery unit. As 
Surgeon-Captain in the Imperial Bushmen's Corps 
he became special Officer for Plague 
Administration in South Africa (Burgess 1907). 

After return to South Australia his writings 
include accounts of tuberculosis mortality (1907), 
tuberculosis control (1912, 1913a), infectious 
diseases control (1910a), sanitation control 
(various editions, e.g. 1910b, 1920, 1921), a 
manual for coroners (1904) and a work on 
medical jurisprudence (1913b). From the point of 
view of an historical investigator his studies and 
views are readily available, and in this his public 
position possibly gave him a considerable 
advantage over his medical colleagues in private 
practice, bound to a code in which public display 
of one's abilities was anathema. Thus even an 
address on health to the students of the Adelaide 
High School was published (1923). The tradition 
of the Adelaide medical school that lingered, at 

least into the 1940's, was that as Coroner he was 
particularly hard in his comments upon the 
medical profession that had ostracised him, but it 
is difficult to see how a Coroner can do his public 
duty and not periodically have to criticise the 
actions of some medical practitioners, as well as 
other members of the community. 

Smith did not confine himself purely to medical 
and legal matters in his writings. He wrote a 
general travel book in 1924, in which he saw 
himself as a naturalist. This work had a foreword 
by his old friend J. Arthur Thomson who described 
his "fellow student and former colleague as 
zoologist, anatomist, hygienist, anthropologist, 
educationist, thinker". His interest in anthropology 
led to a book "Myths and legends of the Australian 
aboriginals" (1930). 

It is clear that in appointing Ramsay Smith to 
various official appointments the South Australian 
Government gained a capable and distinguished 
person. While it must be admitted that many of his 
numerous written reports were not aimed to be 
scientific treatises, but were instead administrative 
or educational in aim, nevertheless the general 
approach, whenever appropriate, was a scientific 
one. It was probably predictable that Ramsay 
Smith's contributions would go generally 
unrecognized in his adopted State. Possibly he 
cast his net too widely to be recognized as a 
specialist in any scientific discipline, but 
undoubtedly more significantly, he was the willing 
profit-taker and victim of the struggle between the 
South Australian Government and the medical 
profession in the Adelaide of the 1890's. A perusal 
of his works shows that there was almost no 
collaboration with other medical practitioners with 
similar interests in South Australia. There can be 
little doubt, however, that in the medical area his 
energies gave a significant impetus to public 
health studies in South Australia. 

The relations between the South Australian 
Government and the medical profession of South 
Australia did not improve until the departure of the 
Premier, C. C. Kingston, in 1900 to the Australian 
Federal political sphere (Lendon 1935). The 
antipathies that had been engendered resolved 
only slowly, and probably in many Instances only 
with the departure or death of the participants. 

The first detailed study of the health of school 
children in South Australia was made by Richard 
Sandland Rogers (1862-1942), who in 1910 
prepared a comprehensive report, which included 
such details as statistics of stature, health 
appearance, mental, visual and auditory status, 
and even eye colour, hoping that his work would 
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prove a standard by which children could be 
assessed in the future. 

South Australia, with its limited resources and 
small medical school, could hardly hope to 
become a world centre for the advancement of 
the medical sciences, which in the twentieth 
century became increasingly dependent upon 
hospitals, laboratories and major financial 
support. Over 1900-1920 there were 
comparatively few incentives to the advances of 
the medical sciences in South Australia, but there 
were a few notable contributions. Adelaide always 
prided itself on the excellence of its medical 
school, which was considered to be in large 
measure due to the influence of J. C. Verco (see 
Lendon 1935). 

The contributions of a small number of South 
Australian clinical practitioners gained for them 
some form of international recognition, although 
they did not gain the recognition as authorities 
that Davies Thomas had achieved with his 
industry. The two pre-eminent among them were 
H. Swift and F. S. Hone. 

Harry Swift (1858-1937), physician, Lecturer in 
Medicine at the University of Adelaide, as well as 
a paediatrician working at the Adelaide Children's 
Hospital, described (1914a, b) "erythroedema" 
(his own term) as a malady of infants. This 
condition is now more generally known as "pink 
disease" or acrodynia, but has also a variety of 
other names in Europe and America. It was not 
until 1947 that Fanconi, Botsztejn and Schenker 
in Switzerland connected the disease in generally 
older children with mercury poisoning, a 
consequence of the ingestion of calomel, or from 
the application of mercury-containing ointments. 
Soon afterwards in the United States, Warkany & 
Hubbard (1948) were able to connect the 
symptoms of acrodynia, in mostly younger 
children, with mercury ingestion from the use of 
calomel by ingestion or in teething powders, or 
from absorption from the application of 
ammoniated mercury ointment to the skin. 

Whether there was a specific hypersensitivity to 
mercury in these infants and children has also 
been postulated. With the legislative or voluntary 
disuse of mercury in teething powders, and the 
general awareness of the cause, pink disease had 
virtually disappeared by the 1970's (see also 
Fanconi et al. 1948; Warkany & Hubbard 1953; 
Wurfel 1960; Warkany 1966). 

For a time the disease was known as "Swift's 
disease" in some works, and the term may still be 
found in textbooks of paediatrics. 

Swift had produced a work on diptheritic 
paralysis in 1889, and in 1917 he had, with the 

 

 
Fig. 5. Frank Sandland Hone 1871-1951 

(Courtesy Royal Adelaide Hospital) 
 

microbiologist L. B. Bull, recorded a case of 
cryptococcal meningitis in South Australia. The 
included observations by the latter author appear 
to be the first original medical microbiological 
observations published from South Australia of a 
research character. 

World War I, of 1914-1918, made heavy 
demands on all sections of the community, and 
medical initiatives were directed towards military 
ends wherever possible. Younger medical 
practitioners left for military service as soon as 
they could get away, leaving heavier demands 
upon the older practitioners. Thus W. L. Cleland 
came out of retirement to resume his duties as 
Medical Superintendent of the Parkside Mental 
Hospital, in order to release his successor to 
military duties (Anon. 1918). 

An epidemic of cerebrospinal meningitis, a 
"camp disease", occurred among recruits in 
military camps in Australia in 1915 and onwards, 
among them the recruits in the Mitcham Camp, 
the then South Australian major military training 
camp. In 1915 there were 121 recruits admitted 
from there to the Infectious Diseases Block of the 
Adelaide Hospital, with 22 or 23 deaths; there 
were smaller numbers from the civilian 
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community (46th Annual Report of the Board of 
Management, Adelaide Hospital pp. 9, 17). The 
epidemic continued into 1916, but was over by 
1917. From this a great deal of routine 
bacteriological and other work was generated. In 
1919 the world-wide epidemic of influenza 
resulted in many cases occurring in South 
Australia, both military and civilian, but the stage 
had not been set for research investigations on 
such virus-caused disease in Australia. 
Poliomyelitis, whose infectivity had been 
confirmed in 1909 by the demonstration of its 
agent being a filter-passing virus, became a 
notifiable disease in South Australia in 1922. 
South Australia was the last Australian State or 
Territory to declare this disease notifiable. 

Frank Sandland Hone (1871-1951) (Fig. 5), a 
physician and authority on preventive medicine, 
investigated a South Australian outbreak of 
endemic typhus which had occurred initially 
among workers in weevil-infested wheat at Port 
Adelaide, and later in scattered cases in the 
suburbs of Adelaide and elsewhere in South 
Australia (Hone 1922a,b, 1923a,b,c; Bull 1923). 

The wheat lumpers at Port Adelaide had 
themselves noted the strong association of these 
febrile illnesses with their occupation, calling it the 
"wheat disease". Most of the patients were in 
some way connected with the wheat stacks or had 
visited them. Another worked in a bakery; in a few 
cases there was no apparent connection. The 
wheat had a very heavy infestation with weevils 
(i.e. Sitophilus granarius L.) and Hone suspected 
that the bites of the weevils might be the mode of 
transmission of the disease. This was discounted 
by A. M. Lea a coleopterist and entomologist at 
the South Australian Museum. Nevertheless, 
some observers stated that these weevils could 
actually bite man. Hone was unable to resolve the 
mode of transmission of the disease, but 
concluded that Pediculus humanus could not be 
responsible. 

Similar cases occurred in Toowoomba and 
surrounding districts in Queensland in 1925, 
occurring particularly in association with a local 
mouse plague, with suggestive evidence of 
occupational exposure, and Wheatland (1926) 
proposed that the disease was transmitted to man 
by some ectoparasite of mice. Maxcy (1926) made 
a study of similar cases occurring in the 
southeastern United States, and concluded 
similarly that the evidence pointed to a nonhuman 
reservoir of the disease, "in rodents, probably rats 
or mice" with their ectoparasites acting as the 
intermediary transmitters of the disease. He also 
rejected the possibility of Pediculus humanus 
being the vector. Hone (1927) also concluded that 
commensal rodents were important in the ecology 

of the disease. The term murine typhus was 
proposed by Mooser in 1932. 

Even in 1930, Adey, in a comparison of 
endemic and other forms of typhus over all the 
other Australian States (as well as overseas) was 
able to decide upon the most likely vector 
arthropod, and was able to conclude only "It is by 
no means impossible that the mite [Laelaps 
echidninus], following a similar series of 
metamorphoses and activities [to that of 
Amblyomma hebraeum] is responsible for the 
transmission of endemic typhus from rodent to 
man". 

Later it was shown that the rat flea Xenopsylla 
cheopis is an efficient carrier of the infection, and 
probably acts as the main transmitter of the 
disease to man from a rodent reservoir, although 
other arthropods are also possibly involved (Traub 
et al., 1975). As the causal agent, Rickettsia 
mooseri, is thought not to invade the salivary 
gland of the flea, so the disease is not transmitted 
by infected bites, but gains entry from infected flea 
faeces by superficial abrasions, or possibly by 
inhalation. 

With the resignation of Archibald Watson from 
the University of Adelaide in 1919, the Elder Chair 
of Anatomy was accepted by Frederick Wood 
Jones (1879-1954) in 1920. Wood Jones was a 
gifted comparative anatomist and illustrator, as 
well as a fluent orator and writer. He had earlier 
spent 15 months as medical officer at the cable 
station at Cocos-Keeling Island, and out of this 
had written a book (1910a) on coral atolls, and 
published a short paper of the effects of the stings 
of the Milleporae (1909). The book on coral and 
atolls met with a mixed reception, which its author 
felt obliged to dispute (see Anon. 1910; Jones 
1910b). At Adelaide, he embarked on a highly 
productive study of the South Australian mammal 
fauna, culminating in "The Mammals of South 
Australia" (1923-1925) in the Handbooks of Flora 
and Fauna published by the South Australian 
Government Printer. Other works on human and 
comparative anatomy were written with apparent 
ease, and he was also a gifted essayist. 

In South Australia, where he remained from 
1919-1926, his anatomical researches were 
devoted mainly to his studies of comparative 
anatomy, particularly of the Australian marsupials. 

He was in demand as an orator, giving, for 
example, the University of Adelaide 
Commemoration Address in 1923 (1923c), and 
the Listerian Oration in 1926. In the former of 
these his oration followed an expected theme on 
the history of anatomy, with anatomical teaching 
and illustration. In it, however, he also developed 
the theme of "cytoclesis"-~'the factor of ordered 
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formation" in the embryo, in which groups of cells 
"come as an invading army to answer the call, 
and they march into and across any intervening 
tissue: they behave as invaders of a neutral 
territory". An abstract of this concept was 
published in The Lancet in 1924 (Jones 1924b). 
He was always interested in the concept of 
directed development in biology. His Listerian 
Oration was on "Disease and individuality", which 
again dealt with a theme of medical history, then 
with evolution and chromosomal inheritance. He 
appealed, in good measure, to older themes in 
medicine and diagnosis, which no doubt was 
attractive to the older medical practitioners in his 
audience. There was, however, as Clarke (1955a, 
b) has pointed out, an almost mystical element in 
his biological concepts, and a general suspicion 
and disbelief of the importance of biochemical 
factors, even though one would have thought his 
views on cytoclesis would have convinced him of 
the presence of mediating substances in the 
tissues. 

His work and teaching of macroscopic anatomy 
earned nothing but the highest of praise. His 
volume on "The principles of anatomy as seen in 
the hand" was a consequence of his war-time 
work at the Military Orthopaedic Hospital, 
Shepherds Bush, England, and was published 
during his tenure at Adelaide. 

In South Australia he devoted himself, apart 
from his teaching duties, largely to anthropological 
and comparative anatomical studies. Clarke 
(1955a, b) has stated that of all Wood Jones's 
"varied contributions to comparative anatomy, his 
work on marsupials is likely to be the most 
enduring". During this period also his work on 
"The ancestry of man: man's place among the 
primates" appeared (1923b), and other papers 
relating to human morphological and 
anthropological themes were published. 

Although a great admirer of Darwin as a 
naturalist, he developed views in disagreement 
with Darwin's hypothesis on coral atoll formation 
(Jones 1910a,b). By nature unorthodox, he had a 
lifelong distrust of natural selection as an 
evolutionary determinant, and he chose instead to 
accept a Lamarckian view on evolution (1945). 

His brilliance as an exponent of human anatomy 
was however universally acclaimed, and his gifts 
as an artist as a blackboard demonstrator, and in 
India ink line work were highly regarded. He left 
Adelaide in 1926, and successively occupied 
Chairs in Hawaii, Melbourne, Manchester and 
London. 

Following the death of Stirling in 1919, Thorburn 
Brailsford Robertson (1884-1930) was appointed 
to the Chair of Physiology and Biochemistry in 

1919. As fluent in speech and writing as Wood 
Jones, he soon made a considerable impact on 
the teaching of biochemistry and comparative 
physiology in South Australia. The tradition of the 
Adelaide medical school is that these two brilliant 
men were not mutual admirers, perhaps from the 
tendency of Wood Jones to seek almost mystical 
explanations of natural phenomena in 
comparative morphology (see above), and 
Robertson looking for fundamental 
physiochemical mechanisms. Robertson was 
particularly interested in problems of nutrition, 
growth and senescence, using, for example 
records of birth weights of children born in 
Adelaide, in a comparative study which ·showed 
that the Adelaide-born were heavier than newborn 
babies of English descent in the eastern United 
States, who were in their turn heavier than infants 
born in Great Britain (Robertson 1915). He 
concluded, tentatively, "that the mean weight of 
infants of the same race at birth is a very sensitive 
criterion of the social and economic environment 
in which they are born". Among his many interests 
in biochemistry and physiology, he maintained a 
particular interest in the chemistry of proteins. 

In his comparatively short life he was the author, 
or part-author, of 200 articles, including a general 
textbook (1920b, 1924) on biochemistry. In one of 
his earliest papers he advanced a theory on the 
genesis of protoplasmic motion and excitation, 
published in the Transactions in 1905. After many 
years away from South Australia, he wrote a 
further paper (1920a) dealing with muscular 
excitation, using three species of large local flies 
as his experimental animals. With these, he 
tested the effects of calcium and sodium on 
excitation, as well as the effects of nicotine, 
pilocarpine, veratrine, adrenalin (epinephrine) and 
various other drugs. In 1916 he announced the 
discovery of tethelin, a growth-controlling 
substance considered to aid in the healing of 
long-standing wounds and ulcers (see further in 
Dawbarn 1932). 

In 1921 insulin was discovered by Banting and 
Best in Canada, and crude preparations of it were 
used clinically in 1922. In South Australia, as soon 
as the knowledge of the technique of its extraction 
from the pancreas became available, it was 
applied, and insulin preparations were made by 
Robertson & A. B. Anderson, who were able 
(1923a) to improve on Collip's (1923) method of 
extraction of insulin from the islet cells of the 
pancreas. Robertson & Anderson (1923b) were 
also able to demonstrate that insulin had no direct 
effect upon the oxidation of diacetic acid, in mice. 
The insulin made was used clinically in Adelaide 
during 1923 (de Crespigny 1923). 
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Robertson died of pneumonia in 1930, at the age 
of 45 (Grant 1930; Marston 1932, 1951; 
Pennycuick 1951; Tiegs 1951), leaving behind an 
enduring tradition in South Australia. 

John Burton Cleland (1878-1971), a son of 
William Lennox Cleland and grandson of John 
Fullerton Cleland, was appointed to the first 
Marks Professorship of Pathology and 
Bacteriology in 1920. A naturalist from boyhood, 
with special interests in birds, fungi and plants 
more generally, he had been forced to complete 
his clinical years away from Adelaide because of 
the Adelaide Hospital dispute. On the advice of 
Robert Pulleine he had chosen Sydney instead of 
Melbourne, as "the birds were better", in 1898. 

It was many years before Cleland was able to 
return to an appointment in South Australia, and 
during his period away he worked in England, 
Western Australia and New South Wales. Trained 
as a pathologist and microbiologist, he was, 
however, the epitome of the old time naturalist, 
making particular studies in ornithology and 
mycology. Parasitic diseases of man and other 
vertebrates always held a considerable interest 
for him, and he, at times in conjunction with 
Thomas Harvey Johnston, and other workers, 
made many studies on these parasites. In his 
period in Western Australia subjects that came in 
for particular study were the spread of plague in 
man and rats, and the spread of the trypanosomal 
disease surra in camels (1908, 1912). 

Transferring to New South Wales as a 
microbiologist, a special study (1913b) dealt with 
the cultural characteristics of diphtheria and 
diphtheroid bacilli, but he was able to continue 
with his parasitological, pathological and historical 
studies. An important interest was the veterinary 
disease, of "worm nodules" in northern cattle, due 
to Onchocerca gibsoni Cleland & Johnston, from 
which various papers were written by these 
authors, either alone or together (Cleland & 
Johnston 1910, 1911; Cleland 1914a; Johnston & 
Cleland 1910). (His collaboration with 1. H. 
Johnston was to continue after both of them had 
returned to professorial appointments at the 
University of Adelaide.) 

One of Cleland's historical contributions was to 
point out (1919) that "boomerang leg" had been 
first defined and described by Stirling (see 
earlier). 

Cleland was to develop an unrivalled knowledge 
in morbid pathology and histology, doing 
consultant work in this specialty until well over 80 
years of age. Eventually he was to make over 700 
contributions to the medical and more general 
scientific literature, and this was matched by 
about an equal number of more general writings. 

In earlier studies he had, together with Burton 
Bradley & W. MacDonald, in New South Wales, 
made (1916) the basic demonstration that dengue 
is a mosquito-transmitted disease, and further 
studies were made (1918, 1919) in collaboration 
with both or one of these workers. Also while 
working in New South Wales, Cleland & A. W. 
Campbell (1919, 1920) made important early 
studies upon Australian encephalitis (Australian 
X-disease, Murray Valley encephalitis), including 
demonstrating that the virus could be transmitted 
to horses, cattle and sheep, unlike poliomyelitis, 
as well as to rhesus monkeys. The 
demonstration, however, that this was another 
mosquito-transmitted disease, had to wait for 
many years. 

In South Australia Cleland continued for the rest 
of his long life to teach and pursue his studies in 
pathology, but made greater contributions in 
botany, ornithology and anthropology. A great 
collector and cataloguer of data, he published a 
long series of articles on the ill-effects of animals 
and plants to man (Southcott 1971, 1972, 1981). 

Cleland and Wood Jones were interested in 
setting up a series of publications dealing with the 
flora and fauna of South Australia. Their approach 
to the Government of South Australia was 
successful, and resulted (1922), in the continuing 
Handbooks of the Flora and Fauna of South 
Australia, initially published under the auspices of 
the now extinct British Science Guild. These 
works have only a marginal relationship to the 
medical sciences, but at least toxic animals in the 
form of snakes, and some toxic plants, principally 
fungi, were later included in the series, as well as 
venomous and poisonous fishes, coelenterates 
and sponges. 

In the realm of the medical sciences, Robertson, 
Cleland, Wood Jones and Harry Swift were also 
responsible for a successful collaboration. On 
16th April, 1920, they and 10 others (L. Bull, R. 
W. Cilento, C. T. C. de Crespigny, H. K. Fry, F. S. 
Hone, H. S. Newland, R. Pulleine, W. Ray, E. H. 
Rennie and M. Scott) held an inaugural meeting 
to found "The Medical Sciences Club", and the 
committee elected to draw up a draft of a 
constitution consisted of Swift (temporary 
chairman), Robertson (temporary secretary), 
Cleland and Wood Jones. At the next meeting, on 
7th May, 1920, the 14 had increased to 19. The 
role of the Club was to cover the sciences 
associated with medicine, laboratory rather than 
clinical presentations. For many years the 
proceedings of the Club were published in the 
columns of the Medical Journal of Australia, this 
facility finally succumbing (1960) to pressures on 
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space. The Club was affiliated with the University 
of Adelaide, which always provided a meeting 
place. The Club decided on a most effective 
endeavour in founding the Australian Journal of 
experimental Biology and Medical Science in 
1924. In 1926, when the scope of the journal 
expanded, a generous gift from Sir Joseph C. 
Verco gave additional necessary support. The 
University of Adelaide then assumed the 
responsibility of financing and producing the 
journal (Cleland 1951; Mitchell 1951; University of 
Adelaide Calendar, 1975, Vol. I, p. 400). 

By request of the Editorial Committee, this 
historical survey has been taken only up to 1924, 
the year that marked the foundation of the 
Australian Journal of Experimental Biology and 
Medical Science. That Journal provided an 
avenue of publication for articles primarily of 
Australian origin on those sciences, dependent on 
laboratory techniques, basic to human and 
veterinary medicine, agriculture, and biology more 
generally. The key word in its title was 
experimental, so that descriptive studies were not 
accepted, nor clinical ones. 

Thus it dealt mainly with such subjects as 
bacteriology, physiology, the emerging disciplines 
of biochemistry, virology, genetics, and other 
branches of experimental biological science then 
unborn. The development of these sciences in 
Australia after the mid-1920's would require an 
article several times the length of the present one, 
even in dealing with these subjects at the most 
superficial level. 

The reader interested in the more general 
aspects of the development of the public health 
services in South Australia will find much 
interesting material in Woodruff (1984). For wide-
ranging, all Australian, aspects of the historical 
development of medical studies in Australia the 
bibliography by Gandevia et al. (1984) may be 
consulted. 

 
ACKNOWLEDGMENT 

The author acknowledges assistance and 
criticism with this article from: Dr Rupert J. Best, 
Dr Stan J. Edmonds, Dr Sandra Holton, Dr Eric B. 
Sims. 

 



 

 
235 

9: Anthropology 
By N. TINDALE 

 
"A great white bird came out of the sea and was 
tied up to the land so that it could not get away." 

 
This Wirangu aboriginal song from Denial Bay, 

on the west coast of South Australia, tells of the 
careening of a foreign ship, perhaps during the 
17th Century. Thus it is the earliest contact we 
know of (and only half-remembered), between 
South Australian aborigines and man of the 
Western World. The song was recorded by Harold 
Davies at Penong during the progress of the first 
expedition by the members of the newly formed 
Board for Anthropological Research at the 
University of Adelaide. In August 1928 the small 
party, led by John B. Cleland, studied and made 
anthropological records of surviving Wirangu and 
Kokata aborigines. I, as one member of the team, 
gathered data on tribal distributions and on 
ethnological matters and also recorded the texts 
of the songs. 

The first official contact between South 
Australia's native people and Western man took 
place in 1836. Unofficial contacts had occurred 
earlier with men of whaling ships and a few 
others. 

It happened that some days after the arrival of 
the First Fleet off Glenelg, the captain and some 
of his crew landed and visited with a small group 
of Kaurna aborigines at their camp close to the 
beach, at Somerton. Possible remains of this 
camp, in the form of two hearths, with 
wellpreserved animal remains (shell, fish, lizard, 
and crab) were found at Section 235, Hundred of 
Adelaide, by South Australian Museum staff, in 
January 1948, and are in the Museum collection, 
along with a pebble chopper-tool worked on the 

 

 
Fig. 1. Location of camp of Kaurna aborigines 

close to the beach at Somerton (Section 
235, Hundred of Adelaide). 

 

 
Fig. 2. Pebble chopping tool worked on end 

found at Somerton camp, January 1948. 
 

end, together with a discoidal milky quartz 
knifeflake, yellow ochre, and some red ochre of 
the sort originating at Red Ochre Cove 
(Potartang), about 10 km to the south. Fig. 1 
shows the location of the Somerton camp in 
relation to the adjoining strand-line only some 20 
metres away and Fig. 2 gives sketches of the 
chopping tool itself: 

There had been earlier contacts since lawless 
white convict escapees from Tasmania, with their 
aboriginal Tasmanian women helpers, had been 
gathering seal skins along the coast from at least 
the 1820s onwards and had established homes 
on Kangaroo Island. One of them seems to have 
acted as interpreter for some Kaurna aborigines in 
1838, in a case where aborigines had been 
attacked by white men. 

Serious study of the aborigines began with the 
arrival from Dresden of missionaries who 
commenced the gathering of vocabularies and 
study of the grammar of the Kaurna and 
Ramindjeri languages. Soon after his 
appointment, Governor George Grey brought 
these and other interested people together and a 
sound transcriptional alphabet resulted in most 
useful standardisation of early efforts in recording 
the languages. 
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Difficulties between the new settlers and the 
aborigines led to the appointment of Matthew 
Moorhouse as Protector and he and his daughter 
sent one of the earliest collections of South 
Australian ethnological material, including a very 
fine basket labelled as from Ramong (i.e. 
Encounter Bay) to the British Museum. This 
basket was for many years wrongly ascribed to 
Tasmania. The Moorhouse vocabulary and his 
notes on the Ngaiawang tribespeople of the 
Murray River south of North West Bend, printed 
only in a small number of copies, and almost lost 
altogether, have preserved much which would 
otherwise have been forgotten because of the 
early disappearances of many of the aborigines of 
tribes along the course of the Murray River, 
following friction over the spearing of cattle by 
Maraura and kindred aborigines. This had led to 
fighting with parties driving their animals overland 
from New South Wales. 

In general, contact between the early settlers 
and the aborigines of the Kaurna tribe was 
benign, although the massacre of passengers and 
crew of the ship Maria on the Coorong a little later 
had long-term effects in that some of the 
Tanganekald clans-people hid away for years in 
the least settled parts of the South East of the 
State. 

Introduced diseases such as tuberculosis and 
the illnesses common to Western children had 
drastic effects in reducing the aboriginal 
population. Even before direct local contact times 
South Australian aborigines had been affected by 
a (supposed) smallpox epidemic which swept 
across Australia in the 1820s. In general, early 
white settlers were so intent on establishing 
themselves in their new environment that 
relatively little was placed on record about the 
native peoples, except by a few amateur 
observers of whom George French Angas, writer 
and artist, is perhaps the best known. His two 
books, both published in London in 1847, with 
their lithographed pictures of aboriginal life in 
South Australia are our best visual records of the 
people of the earlier settled districts. His original 
watercolour paintings, which are preserved in the 
South Australian Museum Archives, furnish 
valuable details lost during the printing process 
and after redrawing for the lithographic press. 

In January 1844, according to the South 
Australian Register, the five persons whose 
express duty it was to attend the interests of the 
aborigines were the Rev. Teichelmann, 
Schurmann, Klose and Meyer of the Lutheran 
Missionary Society of Dresden, and the Protector, 
M. Moorhouse, already mentioned. The 

missioners and their helpers had developed 
instruction in the languages of the Kaurna of 
Adelaide, the Ramindjeri of Encounter Bay, and 
the Pangkala of the western coastal area of the 
State (Moorhouse 1846). Some 1600 aborigines 
were in contact in the settled districts representing 
a scattered population with an average density of 
"about one person to every four and a half square 
miles" (12 km

2
). 

Beginning in the early 1860s, the Rev. George 
Taplin attempted to gather together the native 
people of the Lake Alexandrina area and by 
translating parts of Scripture was developing a 
knowledge of the Jarildekald (or Jaralde) tribal 
language. His most faithful and helpful guide was 
probably the male elder, Ngunaiponi, of the 
Portaulun, a minor tribe on the western side of the 
entry point of the Murray River into the Lake. In 
later years there was a point of dispute because 
many of his words and expressions were foreign 
to the Jaralde people on the Lake Albert shores. 

A great schism existed between his adherents 
and the aboriginal people of the west of the Mt 
Lofty Ranges, who practised secret rites of 
initiation on their young men, leading to 
circumcision, and in large areas also led to 
subincision of the penis. Because Murray River 
people did not practice these rites, they were not 
considered by the Kaurna of Adelaide to be true 
men but rather "women". Perhaps not realizing 
the full significance of his action, Taplin was led to 
choose a term Narrinyeri for the several tribes 
among whom he was working. He unfortunately 
ignored the real designations of the several 
Murray River tribes; his term was a general one, 
implying his people were "men". 

Taplin in the 1870s became the leading force in 
recording data on these people. He explained his 
reasons and his attitudes in a paper in March 
1874. He wished to trace the time and place of 
arrival of man on the Australian Continent, and 
was one of the first to realise that the Australian 
aborigines were of mixed descent, detecting "that 
while some of the natives had a light complexion, 
straight hair, and a cast of features peculiar to 
themselves" others of the natives had "woolly hair, 
very black complexions and a different cast of 
features". Fieldwork by Joseph B. Birdsell (Fig. 3) 
and myself more than fifty years later fUlly 
corroborated Taplin's deductions and 
observations, leading to them being named as 
Barrineans along the eastern coast in certain 
clusters of people and Murrayians in the southern 
parts of Australia. 

Taplin's work culminated in the 1879 book on 
the "Folklore, Manners, and Customs of the South 
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Fig. 3. J. B. Birdsell with baby kangaroo, 
Nullarbor Plain, S. Australia, June 1939. 
N. B. Tindale photo. 

 
Australian Aborigines". The almost simultaneous 
publication of a collection of data under the 
editorship of J. D. Woods marked the end of a first 
phase of recordings on the local aborigines. 

With the birth of the Transactions of the 
Philosoptiical Society of South Australia a new 
avenue for recording data appeared and there is a 
most illuminating summary in 1879 of the state of 
the art (Woods 1879). In seven pages he 
sketched what had become known of the physical 
appearance of the Australians, recognised them 
as having common roots with, but distinct from, 
those of the dark peoples of Africa. He noted their 
separation into hundreds of "tribes", thus 
foreshadowing the 600 now known to have been 
present in Australia when first contacts were being 
made with the Western World. The details and 
complexities of their social organizations and 
kinship systems had begun to be realised in 1874, 
and the secret initiation ceremonies of the Desert 
tribes of the Interior were beginning to be 
reported. 

There were some references to the rights of 
aborigines in their land, and the indications of 
family ownership of specific lands which yielded 
particular products, either in foods or materials 
such as ochres and stones for tools. His notes on 
the seriousness of the act of trespass are of some 
interest, but his account also has some very grave 
errors, not only in the interpretation of some 
aboriginal rites but also in a lack of appreciation of 
the necessity of infanticide in primitive situations 
where supplemental sources for women's milk 
were not available and an older child had prior 
right to be maintained on the breast for upwards 

of three years after birth. 
In an address to the Philosophical Society in 

1879 the President, Ralph Tate, drew attention to 
anthropological matters and to the raised 
seashores around the coast. Although he did not 
mention the possibilities of the latter being used 
as a means of dating, he did ask questions about 
the antiquity of man in the State. "Did [man] 
witness the showers of ashes and the glow of the 
volcanoes?" He answered himself saying 
"Probably, Yes!", and he noted the interest that 
aborigines had in australites and the possibilities 
of the dingo as an agent in the extinction of the 
Diprotodon (Tate 1879b). 

The first indication of a new and wider 
geographical interest appears in a paper on 
natives of the Interior (Foelsche 1882) and 
another in the same fifth volume of the Journal, 
now bearing the title of the Transactions of the 
Royal Society of South Australia (Tietkins 1882). 

Tietkins reported on his earlier experiences in 
1873 with aboriginal smallpox victims while he 
and the explorer Ernest Giles were in the remote 
Rawlinson Range area, in the very heart of the 
Western Desert. As a lay observer Foelsche in the 
same year reported on the marked physical 
differences he had observed between the peoples 
of the north and the south of the continent, 
illustrating his conclusions with photographs. Thus 
he was perhaps the first to note the differences 
existing between Birdsell's southern Murrayians 
and the northern people whom he has called 
Carpentarians. Unfortunately Foelsche's 
illustrations were not published. 

In 1880 Edward M. Curr appealed in the press 
for correspondents to assist him in gathering data, 
Australia-wide, about the aborigines. Not only did 
he stimulate men like Francis J. Gillen and R. E. 
Warburton to publish their observations, but in 
over 40 papers and in a four-volume monograph 
entitled "The Australian Race", appearing in 1886-
87, he devoted much space to South Australian 
tribes and their vocabularies. Depending on varied 
sources, his data were not always of the highest 
standard, but his lists have been of great service 
to all those interested in matters of tribal 
distribution and vocabulary. 

With the development of the Field Naturalists' 
Section of the Royal Society in Australia, an 
avenue appeared for shorter papers by local 
observers, among them a much-treasured paper 
read in July 1889 by J. J. East. He brought 
together many facts about the southern tribes 
which otherwise might have escaped notice. He 
summarised also some of the still unorganised 
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information just beginning to appear about the 
aborigines of the Interior (East 1889). East's 
orthography was unconventional, but without his 
help some of our later conclusions could have 
been far less useful. He was the first to discuss 
the discovery, by Police trooper W. H. Willshire, of 
four named" divisions", now called sections or 
classes in the social organisation of some Aranda 
peoples living south of the MacDonnell Ranges. 
He also reported on the matrilineal moieties 
dividing the Pangkala people of the areas north of 
Port Lincoln. Like other observers of this period, 
he was convinced of the early extinction of the 
aborigines, and urged researchers to make haste 
in their studies. 

Two years later primary data on the people of 
the MacDonnell Ranges was presented to the 
Royal Society. First communication was from a 
Corresponding member, the Rev. H. Kempe, who 
had been working there for some years as a 
missioner. He gave a first insight into the 
language of the Aranda people and made an 
assessment of "their entire extinction at a not very 
remote period" (Kempe 1891). Kempe's paper 
was soon followed by an ecological and 
geographical study of the Northern Aranda, 
together with details of their eight-fold division into 
classes or subsections. This was the best extant 
account of an Australian Desert people and it is 
still relevant. At this time also, geologist Charles 
Chewings, working in the Finke Basin, was 
learning the language, and 40 years later was one 
of those of the University of Adelaide Committee 
which in 1931 chose the "International Phonetic 
Alphabet" for use in recording Australian 
aboriginal languages. 

The 1880s saw the exploration of the Western 
Desert by Ernest Giles and others but little of 
anthropological interest could be gathered. The 
Elder Expedition had great expectations and the 
Society devoted Volume 16 of its Transactions to 
the exposition of results. Lack of communication 
with aborigines hampered Richard Helms, the 
naturalist, who reported on the aborigines (Helms 
1896). David Lindsay's (1894) account gave very 
general data. Nonetheless, having gathered some 
vocabularies, he was the first to realise the close 
relationship between the several Western Desert 
languages of Pitjandjara or Kukatja type. While 
seven discrete groups, called "tribes" were noted, 
no specific names were obtained save for the tribe 
at the Fraser Range in Western Australia where a 
term, meaning "man" implied that the speakers 
were fully initiated, i.e. practised circumcision and 
subincision on their youths. They were in fact 
members of the Ngadjunmaia tribe. A six-fingered 
and -toed girl was photographed, a person still 

recalled (not surprisingly, perhaps) in 1939 during 
the visit of the Harvard and Adelaide Universities 
Anthropological Expedition. It may be of interest 
that on the wall of a rock shelter at Giles's Fort 
Mueller the aborigines made their own record by 
drawing lines of horse tracks and images of 
horses showing Giles's movements, and also 
pictures of men mounted on the camels of the 
Elder party. Incidentally their paintings, in white, 
also depict what appears to be of a man pushing 
a bicycle, recalling that a man attempting to 
traverse Australia from east to west by this means 
just after World War I disappeared in the Victoria 
Desert. Their latest record shows the jeep and 
trailer which Patrol Officer McDougall used on his 
first venture into that area, well after the Second 
World War. In 1883, and guided by Ralph Tate 
and H. Y. L. Brown, R. Etheridge, Jr., of the 
Geological Survey of New South Wales reported 
on "The 'Mirrn-yong' heaps at the North-West-
Bend of the Murray River". This was perhaps the 
earliest account of an archaeological site in South 
Australia. He noted the carbonaceous deposits on 
the roofs and walls of shallow caves along the 
limestone cliffs of the River, where untold 
generations of fires had been lit and fatty foods 
cooked (Etheridge 1894). 

The Northern Territory was then administratively 
part of South Australia and in 1893 the Rev. D. 
Mackillop described the aborigines of the Daly 
River, and W. G. Stretton reported on tribes on 
the Gulf of Carpentaria coast. Both have useful 
information, although a few of Mackillop's 
statements have not stood the test of time. 

Thomas A. Parkhouse (1896), who then was 
living in the Northern Territory, gave a paper on 
the "Native tongues in the neighbourhood of Port 
Darwin". His detailed observations were on the 
Larakia, but he also gathered many details of 
other tribes, at a time before their cultures were 
disrupted by Western contacts. He applied a 
careful orthography and was one of the first to 
attempt comparisons between practices in 
different parts of Australia. After his retirement in 
the 1920s, he performed a useful service by 
setting up his own press on which he reprinted 
some of the early papers on South Australian 
anthropology, including Moorhouse's vocabulary 
of the Ngaiawang, of which at one time only a 
single printed copy had been known to survive. 
Despite crippling arthritis which hampered him all 
winter, he continued his efforts. 

Following on the exploratory ideas of the Elder 
Expedition, E. A. Horn planned and conducted 
what was conceived as a scientific study in 
Central Australia. We are indebted to Edward 
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Charles Stirling not only for his 1894 report on the 
medical aspects of the problem of the decline of 
the aborigines, but also for his account of the 
wider aspects of their anthropology in 1896 as 
part of Horn's "Report on the work of the Horn 
Scientific Expedition to Central Australia", 
published in London. To this Francis J. Gillen 
contributed some of his data gathered during work 
in the MacDonnell Ranges among the Aranda 
peoples, thus presaging the classic of Australian 
anthropology, namely, Spencer and Gillen's 
"Native tribes of Central Australia", which in 1899 
changed forever the patterns of field research 
among aboriginal people throughout the world. 
Those who have seen the meticulously 
handwritten books in which Gillen inscribed his 
data can readily appreciate the contribution which 
Gillen made to the detailed knowledge of the 
tribes of the country between Marree and the 
Katherine area of the Northern Territory in shared 
work with Spencer, as well as during the years 
which followed. 

Water was the topic chosen by A. T. Magarey as 
the theme of a study focussing on the abilities of 
the aborigines to find and conserve this most 
precious of resources under the most difficult of 
conditions. His paper was read before the Royal 
Society of South Australia in 1895 but owing to 
publication delays appeared in final form only in 
1899, in volume 3 of the Proceedings of the Royal 
Geographical Society of Australasia (South 
Australian Branch). Gathered in part from the 
observations of some of the principal explorers 
and pioneers, it brought together data on the 
aborigines' quest for water. The paper had much 
to do with a change of attitude about the skills and 
sagacity of the Australians. John H. Browne, in 
1897 and 1898, contributed to these changing 
ideas with short notes on their techniques for 
living, and by most useful observations on their 
employment of the wedge in splitting off roughs 
for boomerangs, from the branches or trunks of 
Acacia shrubs, in the Barrier Ranges. 

In October 1898 W. L. Cleland, in giving his 
Presidential address to the Society spoke of the 
view then developing that the Australian aboriginal 
stock, as compared with the people of the "great 
African-Austro-Malayan centre of development of 
the human race", was a more primitive one. The 
human fossils now known from Malaysia and 
China were still to be discovered, but Cleland was 
already dimly anticipating ideas that are even now 
orolly being developed. In a further address in 
1900, perhaps under the influence of the 
publication of the classical study of Walter 
Baldwin Spencer & Francis J. Gillen (1899) he 
emphasised a view that, in isolation the Australian 

had only changed very slowly from the primitive 
human stock he had envisaged. He stressed the 
importance of anthropometric studies. His 
remarks are useful as a summing up of some 19th 
Century views and ideas then being developed in 
South Australia. 

Overshadowed too long by the brilliance of the 
work of Spencer and Gillen were the devoted 
studies of a lone South Australian licensed 
surveyor, Robert Hamilton Mathews. Between 
1892 and 1918, while travelling widely in Australia 
in conduct of his profession, he made detailed 
enquiries of aborigines in matters relating to much 
of their cultural and social life. He also enlisted the 
help of others, but unaided by research support, 
he wrote over two hundred papers which, 
because of their merit, were published in learned 
journals in parts of the world as far afield as 
Vienna, Berlin, London, Paris and Philadelphia as 
well as in those of each of the Australian States. 
Several of his papers were based on South 
Australian data and others covered much of the 
field in the remoter parts of New South Wales and 
Queensland. For many tribes our knowledge 
would have been minimal save for his devoted 
studies, which often took precedence over his 
professional duties. He had one detractor, A. 
Radcliffe Brown, but it has become clear that 
often Brown's supposedly independent' data 
leaned heavily on Mathews. The contributions 
Mathews made to the study of social organization 
in Australia are now being appreciated. 

In a brief note Walter Howchin (1903) (who 
earlier had written a report on stone implements of 
the coastal tribes), told of the discovery in 1893 of 
three hammerstones on Kangaroo Island, the land 
which Flinders, the explorer, 100 years earlier had 
found empty of people. Although little noticed, this 
was the first indication of the presence during the 
Pleistocene of man of an early cultural phase, 
now called Kartan. Howchin continued his 
archaeological interests in the aborigines, noticed 
the presence of stone tools on an old land surface 
at Fulham, and later, in 1935a, published an 
illustrated account of the stone tools, both ancient 
and recent, found by him in the area occupied by 
the historical Kaurna, or Adelaide tribe. His early 
interest in things ancient had been aroused when 
as a young geologist he had taken part in the 
salvage of early relics from old wells along the 
Roman wall near Newcastleon-Tyne. A few of 
these relics are still preserved in the South 
Australian Museum collection. 

Another geologist, Herbert Basedow, following 
on a 1901 report of fieldwork in geology, in 1904 
gave a detailed account of his observations on the 
aborigines, made during the South Australian 
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Government North-West Prospecting Expedition 
of 1903. Useful data were reported, but in 
retrospect it is evident that lack of any knowledge 
of the Pitjandjara language hampered his 
enquiries. This is indicated by his reporting on 
supposed names of the four tribes he noticed, 
using only the cardinal terms for East, North, 
South and West. He was one of the first to be 
afforded glimpses of their secret ceremonials 
linked with rain-making and initiation of their 
youths. Basedow's "Anthropological notes on the 
western coastal tribes of the Northern Territory of 
South Australia" followed in 1907. It was one of 
the most detailed papers on the life and 
toolmaking activities of these then little-known 
peoples. In later years Basedow summarised his 
many observations in a book on "The Australian 
Aboriginal" (1925). 

After 1907 there was a lull in the Society's direct 
anthropological interests but in 1915 the Society 
made amends by its publication of "The Natives of 
Mailu" by S. Malinowski, a masterly thesis of 
research in New Guinea and until then perhaps its 
most ambitious publication on the subject of 
anthropology. 

In the same year they also printed the results of 
fieldwork by S. A. White under the title of 
"Scientific notes on an expedition into the 
northwestern region of South Australia". White 
contributed an account of the language and 
customs of the people of the Everard Ranges, 
now recognised as the Antakirinja. His paper gave 
some information on their ecological surroundings 
and on their adjustments to the environment. 

Although not a direct contributor to the 
proceedings of the Society, William Ramsay 
Smith was an active physical anthropologist who 
contributed several papers from Adelaide, 
including a paper in the "Commonwealth 
Yearbook" No.3 (1910) on "Theories as to Origin". 
He travelled extensively among the Pacific Islands 
and made many photographs of physical types, 
some of which he published. A magnificent 
collection of his negatives, all serially numbered, 
but robbed of their primary value by the 
destruction of their catalogue, is in the South 
Australian Museum. In later years he gathered 
together aboriginal myths and legends using as a 
gatherer the aboriginal David Unaipon, who had 
had a western classical education. Unfortunately 
the style and language adopted was more suitable 
for Mediterranean mythology, and in general his 
accounts can only serve to indicate the existence 
of stories. He failed to appreciate such social 
organizational terms as Kararu and Matari, 
treating them as tribal names instead of as 
matrilineal moiety ones. 

J. M. Black (1915, 1916, 1920), South 
Australia's premier botanist, published three 
pioneer papers dealing with vocabularies of six 
South Australian tribespeoples, paying particular 
attention to their transcription in the International 
Phonetic Alphabet. 

In 1931 a Committee at the University of 
Adelaide under J. Fitzherbert decided to follow his 
lead after making some modifications, following 
on demonstrations by aboriginals Karlowan and 
Milerum (to Fitzherbert and this writer) of the 
existence of an interdental series of sounds 
which, up till then, had been causing difficulties for 
those trying to adequately record many Australian 
as well as Tasmanian languages. 

Daisy Bates was one of those who readily 
adopted Black's lead. She was already in 1915 an 
important contributor to researches on Western 
Australian tribes. She moved to Yalata and then to 
Ooldea, South Australia, and wrote extensively of 
the Western Desert tribes which began to shift 
southward out of their arid mallee and mulga 
homelands as the newly constructed East-West 
Railway Line provided an attraction. Her 1918 
paper in the Transactions is a most useful 
document. 

Having to support herself by contributions to the 
popular press, some of her later writings are 
repetitious and contain some misleading 
generalisations. Extensive manuscript data from 
her estate are filed in the Commonwealth Library 
in Canberra. Assisting Arthur M. Lea in the 
proofreading of her 1918 paper happened to be 
my first contact with aboriginal research data. 

After World War I anthropology was in recess 
until 1924, when F. Wood Jones and T. Draper 
Campbell (Fig. 4) discussed "Anthropometric and 
descriptive observations on some South 
Australian aboriginals". They gave a summary of 
previously recorded anthropometric data. They 
considered the aborigines as "a rapidly vanishing 
section of a dying race", and gave anthropometric 
measurements of the Kokata tribespeople they 
had observed in the Stuart Range, and two from 
Streaky Bay who were Wirangu. 

It was the interest of T. D. Campbell, 
encouraged by zoologist Wood Jones, which led 
perhaps to the formation of the Board of 
Anthropological Research at the University of 
Adelaide, and to the enlisting of members of the 
South Australian Museum staff as co-workers. In 
1921 and 1922 I had spent a year and a half in 
the Gulf of Carpentaria working for the Museum, 
chiefly on the then little-known Groote Eylandt, 
and some of my ethnological results had been 
published in 
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Fig. 4. Thomas Draper Campbell recording 
paintings in rock shelter at Native Valley, 
S. Australia, 1935. N. B. Tindale photo. 

 
the Transactions for 1924 and in the Museum 
Records. 

A direct stimulus for the formation of the Board 
for Anthropological Research, in December 1926, 
was the visit of Dr Clark Wissler of the Rockefeller 
Foundation in November of the previous year, 
when several members of the Society, who were 
also members of the University staff, had taken 
Wissler to Wilgena Station, where newly 
discovered Western Desert aborigines, driven out 
of their territory by drought, had appeared. This 
first visit to the field was almost dramatic in its 
impact, both on Wissler and on the South 
Australians, in that it was clear that within 24 
hours of leaving Adelaide it was still possible to be 
seated among aborigines who, only a short time 
before, had been living a nomadic life without any 
Western contacts in their territories in the Desert. 
They had not been able to talk directly with them 
for lack of a common language, which made for 

difficulties (Wissler 1926). 
Dr William Ray, then a member of the University 

Council, was appointed first Chairman of the new 
Board, giving it an official standing. Lay interest 
also was developed by the formation, in the same 
year, of the Anthropological Society of South 
Australia, with T. D. Campbell as first Chairman, 
and I was Honorary Secretary. Shortly afterwards 
the post of Ethnologist was established at the 
South Australian Museum for me and fieldwork 
became of primary importance. 

The members of the Board for Anthropological 
Research, as a working body, conducted many 
field expeditions during the two decades and more 
which followed, giving training in the field as part 
of its encouragement to research, sending teams 
of from two to 12 observers into the Desert Interior 
and to other remote places in Australia (Fig. 5). 

Much of the support for these expeditions came 
from the members themselves, although research 
assistance came also from more than one 
Foundation in Australia and the United States of 
America. Aid, principally in transportation, came 
from more than one governmental authority. The 
results, in papers on physical and cultural 
anthropology, and also in an anthropology linked 
.with mammalogy, botany, ecology, geology, and 
geography, were outstanding. They appeared not 
only in the Transactions of the Society, but over 
the years more than 200 others were published in 
interstate and international journals. It would be 
impossible to discuss these papers, but it is 
proposed herein to give a few highlights and 
recollections of the activities of members of the 
expeditions which I accompanied, or led, from 
1928 onwards. 

The first such field parties, one to the West 
Coast of South Australia in August 1928 has 
already been mentioned in the introduction to this 
chapter. Its success not only encouraged a search 
for survivors of the tribes formerly living near 
Adelaide but also others further afield in the 
Flinders Ranges. Ivaritji, last full-blooded woman 
of the Kaurna, or Adelaide tribe, was located and 
some of her recollections placed on record. The 
University Board in August 1929 sent a team of 
eight members to Hermannsburg in the Western 
MacDonnell Ranges. They travelled north on the 
inaugural railway train of the then new service to 
Alice Springs. From the beginning of the journey 
our leader, J. B. Cleland assigned each member 
an observer role in making an ecological record 
along the route of travel. 

This should be mentioned for its results helped 
in the early ecological mapping of parts of 
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Fig. 5. Board for Anthropological Research Expedition to Macdonald Downs, Aug.-Sept. 1930. Expedition 
Camp at Leilatara in creek bed. Professor J. B. Cleland at left, H. M. Hale making plaster cast of aboriginal's 
hand at right, physical anthropological laboratory on top of bank. N. B. Tindale photo. 

 
Australia. Presence of mallee, mulga, Triodia 
grasses and sightings of animals such as 
kangaroos, and specific birds such as crows and 
finches, on each mile of travel, were duly noted by 
Cleland (quite economically on the backs of old 
University examination papers!). As an example, 
my assignment as observer was for a species of 
hawk. In 1929 this led to the aborigines giving me 
the brown hawk as my Aranda and Kukatja totem. 
Botanical collections linked with the aboriginal 
names, and uses, were constantly gathered and 
the results became the subjects of papers by 
Cleland and his several helpers. 

Arrival of the 1929 party at the Hermannsburg 
Mission coincided with the appearances of 
Kukatja refugees from the westernmost parts of 
their country which were undergoing an extreme 
drought. Gaunt women, carrying children unable 
to walk, due to malnutrition, came in as ngatari or 
strangers to the Mission. An instant appeal led to 
the prompt arrival by train of supplies of green 
vegetables and fruit from the South. This ensured 
that by the time of departure of the party most of 
the strangers had been restored to health. This 
gave team members a prestige which helped in 
making welcome their several subsequent visits to 
Central Australia. 

As an aid to the study of the Aranda social 
organization H. Kenneth Fry, Oxford-trained social 
anthropologist, developed an ordering of kinship 
data which has become known as the "Fry 

Framework". In their exposition of this subject to 
him, in which I shared, Aranda and Kukatja 
tribesmen noticed the coincidence between the 
eight divisions (the subsections or subclasses of 
present-day anthropologists) in their system and 
the presence of the eight members of the 
research party. Thus they allotted each a different 
class term. Their placings, incidentally, came to 
have some importance in later research contacts 
elsewhere, for more than one member of the 
expedition. I became a Mbitjana to the Aranda, 
and also a Kukatja associate, with Tambitjimba as 
my subsection and erukalandja (Brown Hawk) as 
my totemic bird. Arising from such enquiries there 
was a solemn deputation of elders of the people 
west of Hermannsburg asking that the tribal term 
Loritja used for them by the Mission, and by Carl 
Strehlow, be discontinued. It was a derogatory 
Aranda term for them; their proper name was 
Kukatja. 

As part of the work of the Expedition the stone 
tjurunga collection of the South Australian 
Museum was placed on secret display for the 
initiated elders of the Kukatja and Aranda tribes. 
In this way the data regarding them were 
enriched, and it was clear that the elders were 
happy with the care with which their tjurunga, of 
earlier generations, were being preserved. 

Members of the Expedition were shown and 
allowed to photograph several ceremonies, some 
of them of a secret nature, 
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Fig. 6. E. O. Stocker photographing a native 

child. Warapuju, Warburton Ranges, W. 
Australia, 10 August 1935. N. B. Tindale 
photo. 

 
associated with rites leading to the initiation of 
their youths into manhood. Inma of the Kukatja, in 
the form of dancing by "leaders" or "owners" of 
specific totems also were seen. 

In addition to the physical anthropological data 
and material cultural information obtained by 
members, B. G. Maegraith obtained data on 
aboriginal astronomy which was published in the 
Transactions (Maegraith 1932). 

Early in 1930 a 16 mm cine camera was 
presented to the anthropological team and they 
trained themselves in documentary recording. In 
August when they returned to the field through 
Alice Springs to set up camp at Macdonald Downs 
in the territory of the lliaura tribe (who are called 
Aljawara by their northern neighbours), they took 
the first of the long series of 16 mm documentary 
films, now owned by the University of Adelaide. 
One of these early films became NO.2 in the 
documentary film library in the British Museum, 
and more than 50 of them are still widely used in 
anthropological teaching at many overseas 
universities. On this expedition much attention 
was given to the gathering of drawings by 
aborigines, using sheets of brown paper and large 

crayons, black, white, red and yellow, of colours 
with which they were familiar. These drawings led 
to appreciation of their art forms, had links with 
their mythology, and became records of the 
geographical range of their country, its place-
names, and their travel routes as they planned 
their annual movement following water and the 
several foods that sustained them. 

On this field trip Robert H. Pulleine, then 
President of the Anthropological section of 
ANZAAS, arrived as a visitor for several days. T. 
D. Campbell, always behind the scenes as 
organizer, shared in the first of the filmings, but 
had to leave for other duties. H. J. Wilkinson 
shared in the anthropometric work and the 
Chalmers family, pioneers on Macdonald Downs, 
contributed their intimate knowledge of the people 
with whom they had grown up, both in language 
and in knowledge of native foods. 

In August 1931 a third expedition worked at 
Cockatoo Creek among the Anmatjera and Ngalia 
people gathered there. At that time the Walpiri 
had not extended their movements so far south. 
The aborigines had, a little earlier, taken part in 
the killing of a white shepherd who, having been 
married to one aboriginal woman, had broken 
their rules of kinship by attempting to transfer his 
affections to a girl of the wrong subsection. Police 
punitive measures seemingly had punished the 
"wrong" persons. Genealogical data gathered 
indicated how and why the direct punitive 
activities had failed. On this field trip, E. O. 
Stocker of Sydney (Fig. 6) joined the team and 
took part in the cinematographic work with 
detailed results in recording tool-making- and -
using techniques, hunting, and food-gathering 
ways. 

Mt Liebig was chosen for the 1932 Expedition 
base and 1. G. H. Strehlow, then newly appointed 
as a Patrol Officer in Central Australia, brought a 
party of Pintubi eastward from their country to be 
studied, along with Ngalia folk. Filmed scenes 
were made of the meeting of the two groups, 
strangers to each other, and their subsequent 
sharings of ceremonial activities were recorded. 
Youths of the Ngalia who had been circumcised at 
ceremonies witnessed during the previous year at 
Cockatoo Creek, detailed their day-to-day tour of 
their country for a year under oldman tuition. J. B. 
Cleland (Fig. 7), having received a small grant for 
studies in aboriginal sex life from the U.S.A. rather 
gingerly encouraged team members to observe 
and record details which earlier workers had left 
untold, and intimate scenes were recorded on film 
for the Kinsey-report people. 
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Fig. 7. Professor (Sir John) Cleland collecting 
plants on Diamantina floor-plain, 
Pandipandi, 18 August 1934. N. B. Tindale 
photo. 

There was considerable press coverage of this 

Expedition which was avoided in later expeditions 
especially because some matters were too hastily 
reported in press accounts before rigid analysis 
had been completed. The Pintubi folk, who 
included some Wenamba members, had not 
previously had contacts with white men and their 
activities were thus of considerable interest and 
importance to the observers. 

On this visit, as on two earlier ones, Herbert M. 
Hale and I made casts of the faces of 
anthropometric subjects, having developed a 
technique, first employed by a Dr Suk in 
Czechoslovakia, in which the eyes remained open 
throughout the operation. It was our Secretary, the 
same T. D. Campbell, who had worked with Wood 
Jones who had been the first subject of our 
experiments. It would not be proper to report the 
language which accompanied our first attempts to 
"gently" remove the plaster mould in which a few 
sidehairs had become embedded. Deliberate 
breaking of the plaster and sudden jerks became 
the answer, and it is a measure of his devotion to 
physical anthropology that Campbell was also our 
second "victim". Many of the perhaps 100 face 
and body casts ultimately made are featured in 
displays in Museums in other parts of the world. 

In May 1933, Cecil J. Hackett (Fig. 8) 
accompanied me, with A. Brumby of Oodnadatta 
as our cameleer, wandered with Pitjandjara 
aborigines 

 

 
Fig. 8. Dr C. J. Hackett on camel "Evelyn" at Glen Ferdinand, Musgrave Ranges, South Australia, 30 July 

1933. B. Tindale photo. 
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Fig. 9. Leslie Wilkie painting portrait of "Thea", 

Aranda tribe, about 15 years of age, at 
Pandipandi during Diamantina Expedition, 
August 1934. N. B. Tindale photo. 

 
through the Musgrave and Mann Ranges. A 

support team with 17 camels met us every several 
days following "smoke signals" but we kept up 
with our aboriginal associates. At Konapandi in 
the Eastern Musgraves was filmed all but the last 
phase in circumcision ceremonies and later, in the 
Mann Ranges recorded a "Day in the life of the 
Pitjandjara" which film has been much used as a 
teaching aid. C. J. Hackett, on this three-month-
long trip, began his life-study of yaws and kindred 
diseases which won him much praise in later 
years. In late July a larger group of researchers 
joined us in the Musgraves, including Hugo Gray 
as an anthropometrist and H. Kenneth Fry who 
confirmed our observations that the Pitjandjara, at 
that time, did not have the foursection kinship 
system of the tribes to the north and east, but had 
a separate "Alternate generations" system. 

In 1934 small parties, including J. B. Cleland 
were at Ooldea and in August a larger party went 
up the Birdsville track and worked with the 
remaining aborigines of the Dieri, Tirari, and 
Wongkanguru tribes (Figs 9, 10). One of our 
successes was the recording of aboriginal routes 
by which they entered and used parts of the 
Arunta, or Simpson Desert. 

Another highlight of this visit was the study, by 
C. Stanton Hicks of the true pitjuri of the 
aborigines, gathered from the leaves and twigs of 
Duboisia hopwoodii, and carrying the powerful 

drug nor-nicotine. J. B. Cleland continued his 
studies of the several native tobaccos, or mingul 
which are used throughout the Western Desert in 
the form of chewing quids. 

In 1935 the opening of a surveyor's track north 
of Laverton to the Warburton Ranges in Western 
Australia with reports of newly contacted 
aborigines led to my taking a full team to 
Warupuju to work among the Ngadadjara. The 
presence of permanent water there led, soon after 
our visit, to the formation of the Warburton Range 
Mission. E. O. Stocker as film maker, C. Hackett 
as medical officer and physical anthropometrist, 
were older hands, and C. P. Mountford joined the 
team to record aboriginal art. The unexpected 
arrival' of a large party of Nana tribespeople, 
forced east by drought from their normal country 
for the first time in a decade, enabled the filming 
of all stages of both circumcisional and 
subincisional phases of their secret initiation 
ceremonies; also many other phases of their life 
were recorded. A dramatic episode came as the 
Ngadadjara confronted the Nana strangers and 
after displaying anger at their trespass, accepted 
their presence. The friendships and "kinship" 
contacts established by me, considered by 

Fig. 10. "Thea", girl of about 15 years of age, 
posing for painting by Leslie Wilkie, 
August 1934. N. B. Tindale photo. 
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Fig. 11. Harvard-Adelaide Universities Anthropoloqical Expedition members at work in camp 1.6 km E of 

Laverton, W. Australia, 23 May 1939. Birdsell atlef! measuring. B. Birdsell in truck recording, Dorothy 
M. Tindale writing records. Interviewing of subjects held in car; aborigines in foreground listening to 
aboriginal records etc. on a gramophone. N. B. Tindale photo. 

 
the Ngadadjara to be a Taroro, of the brown 

hawk totem, in their four-section system, was of 
great help then and in later contacts, even as late 
as 1966 when the initiates of 1935 were met again 
as middle-aged men in the Laverton area, and 
were introduced to Richard Gould and his wife, 
then newly come into the field, and to John 
Greenway, who was also just entering the 
research field in Australia. 

In 1936 a large team went north to the Granites 
area in Central Australia. People studied included 
the Walpiri. I was away in Europe but learned later 
of the successes which C. P. Mountford had with 
his art recordings and mythological data. There 
was good cover of the work with 16 mm films by 
H. K. Fry. 

In early 1937, Professor E. A. Hooton of Harvard 
University, who had himself been a fellow 
anthropology student at Oxford with Kenneth Fry, 
expressed a desire that a team from South 
Australia should study the physical anthropology 
of Australians and also obtain records of the 
mixed populations which seemed everywhere to 
be developing in their place, as introduced 
diseases and other factors seemed to be 
decimating the original fully aboriginal 

inhabitants. Thus a team of four began the work of 
the Harvard and Adelaide Universities 
Anthropological Expedition in early 1938, in two 
years establishing work stations in more than 30 
localities between Monamona in the rain forests of 
North Queensland near Kuranda and the 
southwest corner of Western Australia, as well as 
in Tasmania, obtaining physical and social data 
on surviving aborigines and on the hybrid peoples 
who were replacing them (Fig. 11). Mostof the 
hybrid offspring of the extinct Tasmanians were 
examined on the Cape Barren Island, on mainland 
Tasmania, and in the Echuca area of Victoria, 
where several families had become established. 
Joseph B. Birdsell made physical studies while I 
provided the genealogical and geographical data 
forming the background of the work. Calls to other 
duties during World War II delayed other than 
preliminary results being published on tribal 
distributions, and on Birdsell's assessment of the 
presence of three basic strains of full aborigines, 
Barrineans, Murrayians, and Carpentarians. It was 
1952 before the studies could be resumed. 

The 1930s had seen the development of an 
archaeological interest in the past of the 
Australians. As indicated by J. Mulvaney, a great 
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Fig. 12. Gathering radiocarbon data for 
Tartangan fossil man's last horizon (6020 
± 120 BP) layer C at Tartanga Island, 
River Murray, S. Australia, August 1939. 
At left Frank J. Fenner, at right J. B. 
Birdsell. N. B. Tindale photo. 

 
stimulus had been aroused by the discovery by 
members of the South Australian Museum of six 
metre deep occupational deposits in a rockshelter 
on the Lower Murray River at a place earlier 
known as Devon Downs, but now officially to be 
known by its aboriginal name, Ngautngaut. In 
1930 H. M. Hale, as Director of the Museum, and I 
as Ethnologist, published and named successive 
deposits there, and in a still older, deep 
mineralised deposit in the Murray River at 
Tartanga, thus indicating that the aborigines were 
not newcomers to the Australian continent. It 
began to be clear that Tartangan folk had shared 
in the Murray River's' activities during the 
progress of an older meander system and period 
of aggradation. Eustatic marine terrace studies, 
stimulated by this work, encouraged a view that 
the rock shelter deposits were of a past going 
back at least to the Mid-Recent, a view that was 
confirmed when radiocarbon dating methods 
came to be used after World War II (Fig. 12). Of 
the three named cultural phases, the Mudukian 
was in progress during the period around 3000 
BP, the Pirrian dated back to 500 BP, and the 
Murundian was the present-day culture. It was 
possible to learn some historical details from a 
Nganguruku aboriginal who had lived there as a 
child. An account of the earlier discoveries, which 
encouraged a belief in the antiquity of aboriginals 

as inhabitants of Australia, has been given by me 
in Aboriginal History (Tindale 1982). 

Also during the 1930s, following on the tradition 
of H. E. Davies, wax cylinder recordings of songs, 
stories, and ceremonial sequences of chants were 
made extensively on most of the expeditions 
mentioned here and also while working with 
aborigines of the older generation, including 
Karlowan of the Jarildekald and Milerum of the 
Tangane. Such carefully guarded records have 
become available for study since electronic 
reproduction of them has become possible. Some 
of them have been discussed by South Australia's 
pioneer anthropologist/musicologist, Catherine J. 
Ellis (1966) and others are becoming the basis of 
accurate studies on several aspects of language 
and ceremony. 

Anthropological studies continued at a reduced 
pace during the 1940s and some new workers 
began to gather data, notably Ronald Berndt who, 
after some preliminary work in South Australia 
began the far wider career for which he is justly 
known. 

Physical anthropology was represented by 
Murray Barrett who began making annual growth 
series of the dental features of aboriginal children 
at Yuendumu while A. A. Abbie continued the 
anthropomometric programmes which had been a 
key feature from the beginning of the University 
Board's activities. C. P Mountford extended his 
interests to the Arnhem Land area and organised 
and led the varied work of the team he brought 
together. A great loss to anthropology was the 
death of F. E. Williams in an airplane crash in 
New Guinea during War service. He had been 
studying people with an appearance similar to 
aboriginals who lived along the Fly River. He 
discussed some of his observations with me over 
dinner only a few hours before his untimely end. 

Post-war activities seem to have turned largely 
to the archaeology of the aborigines, as reflected 
in a joint visit of South Australian and Victorian 
anthropologists to the South East of South 
Australia as outlined by T. D. Campbell (1947). 
This led in the next decade to the dating of some 
eustatic-terrace-associated sites, by radiocarbon, 
and the establishment of the surface layers of the 
deep Tartangan period sites there as occurring at 
the very beginning of the Recent Period (as also 
at Cape Martin). 

In 1951 improvements in travel facilities led to 
the renewal of the anthropometric and 
anthropological studies by the Board, with a visit 
to the Yuendumu Station in Central Australia. In 
addition to several of the earlier researchers 
including M. Barrett, who had as associate 
Tasman Brown, there was work in continuation of 
dental studies. 
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A. A. Abbie continued to gather his physical and 
serological data. T. G. H. Strehlow was of the 
greatest assistance in helping to localise the 
original homes of the Walpiri, Ngalia, and Pintubi 
as well as Aranda and Kukatja folk who had been 
brought together at Yuendumu by the changing 
conditions developing from the opening up of the 
Centre to more intense occupation by Westerners. 

In August 1952 the anthropological team 
returned to Mount Liebig and saw again some of 
the aborigines of their first study of twenty years 
earlier. Migration had taken some of them to 
Yuendumu where they had attempted to identify 
themselves with the dominant Walpiri tribespeople 
who also had shifted in part from the north to 
Yuendumu. 

The anthropometric team worked again under A. 
Abbie, and M. Barrett continued his annual 
recordings of his children's dentitional 
development. I continued studies in ethnology. 

J. B. Birdsell returned from the U.S.A. to 
complete his studies of Australian aboriginal and 
hybrid people which we had had to terminate at 
the onset of World War II. As the U.C.L.A. and 
Adelaide Universities Anthropological Expedition, 
1952-1954, work began with a brief visit to 
Tartanga on the River Murray where samples for 
a radiocarbon date were gathered for the highly 
mineralised fossil human remains. They yielded a 
date earlier than the Mid-Recent for the most 
recent of them. The team then travelled west 
along the Nullarbor Plain, establishing working 
stations northward through western Australia to 
Marble Bar, with Jud Epling as genealogist. I 
joined the party at Marble Bar for eight months, 
studying the tribal distributions, the place names, 
native vocabularies, and the lithic specialties of 
the areas from Marble sar and Roebourne, north 
to Derby and east to Halls Creek, the Upper 
Victoria River in the Northern Territory, and 
Tennant Creek. After a session of work in the 
South Australian Museum, Birdsell returned to the 
field in the Wyndham area of Western Australia. 
The results of his observations have become part 
of the foundation for his notable work in the 
forefront of the study of human genetics. 

In 1955 John Greenway of the University of 
Colorado began studies in Australia by compiling 
the first bibliography of the subject, working in 
great part from Adelaide. Over the next decade he 
made several visits into the Western Desert. 
Some of his observations were outlined in a 
popular book as well as in more detailed papers. 

During the 1950s many of the earlier 
contributors to fieldwork from South Australia 
retired, but continued to write up their 
observations as is evident from the many 

references in the Greenway "Bibliography" which 
appeared in 1963. 

In 1960, accompanied by Peter Aitken, I did 
fieldwork on Mornington and Bentinck Islands in 
the Gulf of Carpentaria and returned to the Gulf 
again in 1963. A highlight of these visits was the 
determination of the distinctive nature of the 
Kaiadilt people of Bentinck Island, a fact 
confirmed by the serological gatherings by Aitken 
which marked them as possessing a high 
incidence (over 40%) of B blood whereas 
Australian aborigines possess only A and 0 in 
various proportions over the continent. 

C. P. Mountford and W. E. Harney separately 
collected the dreamtime myths of the Piijandjara 
concerning the origin of Uluuru (Ayers Rock) and 
its many features (e.g. Mountford 1965). 
Mountford also prepared a book summing up his 
lifetime of work amongst the aborigines but 
although published, "Nomads of the Australian 
Desert" was withdrawn only days after it 
appeared. 

In the 1960s the aborigines of Central Australia 
attracted much attention from visitors from all over 
the world. A few were enabled to accompany 
patrol officers on particular missions into the 
remoter parts of the Western Desert. Walter V. 
Macfarland of the Waite Agricultural Research 
Institution conducted studies on the abilities of the 
Pitjandjara and Ngadadjara aborigines to endure 
water loss during the hottest times of the year. On 
these visits anthropologists including John 
Greenway and others including myself, found 
themselves to be random "guinea pigs" along with 
other white students. The discovery of the 
previously unknown Nakako people with their 
continued knowledge and use of the discoidal 
stone tools called tjimari, which in Eastern 
Australia had disappeared before the Mid-Recent 
period, was an important discovery, being one of 
the main tools there of the Tartangan culture 
phase, it was one of the pluses of the 
inconvenience of keeping up with men of the 
desert under observation, while deprived of water 
for periods of up to a day. 

In 1965 I retired from active work at the South 
Australian Museum. Thus this chronicle of South 
Australian activities in anthropology becomes 
sketchy. I accompanied John Greenway on 
fieldwork from Adelaide across part of South 
Western Australia and north to Onslow and was 
able to introduce Richard Gould, the forerunner of 
a new generation of researchers on the Australian 
aborigines, to the very Ngadadjara men who, in 
1935 had been our subjects of study and filming in 
the Warburton Ranges where they 
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were living then: 600 km northeast of Laverton, 
where we found them as displaced persons in 
1965. 

A personal impression is that the contributions of 
the anthropologists associated with South 
Australia have made available to the world much 
that would otherwise have been lost. In the more 

distant future our descendants will appreciate to 
the full the firsthand accounts of the later 
generations of the aboriginal men and women of 
this continent, who by their very existence seem 
to have preserved for us some privileged glimpses 
of the lives and happenings of the early days of all 
men of our species. 
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