
A Cape York Peninsula lagoon fringed by Barringtonia gracilis, the bark of which contains 
saponin and was used to poison fish in water-holes. [Photo: J. G. Tracey.] 

''Eat, Die, and Learn''-The Botany 
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F
ROM the earliest times, plants provided 

man with implements and useful 
materials which required little modification 
from their natural state-digging-sticks, clubs 
from knobbly roots, shields from bark, 
boomerangs from tree flanges, rope and 
string from vines and bark fibres, palms for 
thatching, bamboos for piping, and, of 
course, food. 

Yet not all plants are edible, palatable, or 
nutritious, and many of them contain 
physiologically active substances with dis
tressing and sometimes lethal effects on the 
animal or man that eats them. Therefore 
the identification of plant materials which 
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were edible in the raw state, as nature 
provided them, presupposes long and 
hazardous research by early man, however 
strong his teeth and his digestion. The 
tropical botanist E. J. H. Corner suggests 
that the names of edible plants were among 
the earliest of human sounds. 

Advances made 

This early botanical research would have 
produced two further advances in human 
culture besides the discovery of food plants 
which were edible when eaten raw, or more 
palatable when roasted on the fire. These 
advances were, firstly, methods of preparation 
(related to the palatability trials) to render 
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poisonous plant materials harmless, and 
secondly, the observation that certain plant 
materials had desirable physiological effects. 
Hence elementary organic chemistry, and 
pharmacology (the knowledge of drugs and 
medicines), respectively, were born. 

The psychological processes involved in 
these discoveries are, moreover, of great 
interest. lvor Jones, a psychiatrist at the 
University of Melbourne, points out that 
palatability itself may be biologically 
determined by selective processes which 
extend much further back in evolution than 
does man-for example, chimpanzees, like 
children, prefer sweet foods. Macaque 
monkeys have been observed to wash 
potatoes in the sea before eating them, 
presumably to improve the flavour, and the 
habit spread rapidly through the Macaque 
colony. Similar social learning has been 
observed in birds--e.g., the spread of the 
practice of opening milk-bottle tops. It also 
seems from animal studies that the greater 
part of learning, at least by the young, is 
by imitation rather than by conditioning. 
Thus, while Aboriginal man in a new 
environment could not learn from other men 
he could still learn imitatively from animals. 
Hence the time taken to learn new behaviour 
in food selection may be shortened. Of 
course, as Ivor Jones notes, stereotyping of 
existing behaviour also occurs, so that even 
when palatable alternatives are available old 
foods are generally rigidly adhered to. 

Vegetation's influence on human customs 

But to return to the plants themselves. 
Vegetation, as well as climate, land form, 
and soils (and the influence of other cultures), 
has strongly modified human behaviour and 
customs in characteristic ways: examples 
are the bamboo culture of south China, 
northern Indo-China, and Japan, and the 
significance of palms in India. In Australia, 
the vegetation is predominantly open, with 
sparse-crowned trees and shrubs with hard 
leaves (sclerophylls), and with other plant 
growth forms adapted to drought and low 
soil fertility. This sclerophyll vegetation 
(open woodland, grassland, scrub, shrub 
steppe, and desert) covers nearly all the 
Australian landscape except some wet 
coastal mountainous areas and a few 
subcoastal situations with favourable soils 
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where closed rainforest occurs. Of about 1 
million square miles in the Australian 
tropics, tropical rainforests and monsoon 
forests occupy an area of about a tenth of 
one per cent, and are scattered like islands 
in a vast sea of sclerophylls. The two 
floras-tropical rainforest of Indo-Malesian 
affinity, and Australian sclerophylls-are 
almost entirely unrelated botanically, unlike 
tropical regions elsewhere in the world 
where woody plants of the rainforest and 
savannas frequently belong to the same 
genus. The Australian tropical vegetation 
patterns are, in fact, unique. 

It is tempting to inquire whether the 
preponderance of sclerophylls and these 
unique vegetation patterns played any 
significant role in the development of 
Aboriginal culture. To what extent were 
the techniques of plant exploitation original, 
or inherited from a previous culture, i.e., 
by what is termed "cultural diffusion"? 

The Pitcher Plant (Nepenthes) grows on acid 
soils in the wet tropics. The tropical botanist 
E. J. H. Corner believes that these "pitchers" 
led to the use of cups by man. [Photo: W. T. 

Jones.] 
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If, as is now believed, man first arrived 
in Australia over 30,000 years ago from the 
tropics farther north, he would have brought 
with him patterns of plant resource 
exploitation based on a tropical rainforest 
flora. About that time there was an Ice 
Age which lowered sea levels, so that 
Australia was joined to New Guinea, and 
the northwestern Australian coast was much 
closer to Indonesia. This would have 
facilitated the entry of the ancestral 
Aborigines, but it would also have meant 
that northern Australia was much cooler 
that it is now. In moist, mountainous 
areas, temperate rather than tropical rain
forest would have flourished in the north, 
and tropical closed vegetation would 
probably have been restricted to the warmer 
wet coastlines, sheltered valleys, and some 
rocky outcrops. Since then, there is some 
evidence for a drier period, and A. P. 
Kershaw, of the Australian National Uni
versity, Canberra, A.C.T., has recently 
shown by pollen analysis that sclerophyll 
vegetation was well-developed in north 
Queensland about 30,000 to 10,000 years ago, 
then was succeeded about 7,600 years ago 
by rainforest, which became increasingly 
tropical in character towards modern times. 

The retreat of the tropical humid rain
forest, which once extended farther inland, 
would have left a nomadic and pre-agricultural 
people with a few limited and grim 
alternatives if they were to survive in a 
relatively waterless land with a quite 
unfamiliar flora. The success of their 
experimentation with this flora is reflected in 
the unique pattern of food plant exploitation 
which emerged. Whereas (as Meggitt, 
Golson, Lawrence, and other anthropologists 
have pointed out) the staple food of coastal 
tribes in northern Australia was roots, 
tubers, and fruits, the food of the inland 
tribes was mainly seeds (with some fruits and 
at least one species of yam). It was primarily 
a "seed-milling" economy, and the seeds were 
derived mainly from grasses and Acacias. 
The grasses included species of Sorghum, 
which is one of the four major cereals of 
the world. The use of seeds of grasses, and 
Acacias (which belong to the legume family), 
is comparable to the phases of harvesting 
wild cereals (grasses) and wild pulses 
(legumes), without any evidence of culti
vation, which have recently been identified 
in the Middle East. A seed-milling economy 
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existed along the Nile at least 14,000 years 
ago. It is significant for our understanding 
of the domestication of plants that early 
"seed .agriculture" was associated with 
temperate regions, whereas "root and tree 
agriculture" (horticulture) was associated 
with the tropics. Viewed in the world 
framework, therefore, central Australian 
seed-milling was the beginning of what the 
American agronomist Harlan calls "a nuclear 
area" in the pre-agricultural phase. 

It is relevant to note here that plant motifs 
are almost entirely absent from primitive 
Aboriginal art and ornamentation. The 
dominance of animal motifs is correlated 
with the stage of culture reached by hunting 
peoples. The gathering of plants was 
allotted to women, who did not hunt large 
game and who were not privileged to paint, 
but who nevertheless founded chemistry. 
Some historians believe that the transition 
from animal themes to plant themes in art 
symbolizes the greatest leap in the history of 
culture-from a hunting to an agricultural 
economy. Thus the aesthetics of the 
Australian Aborigine supplement the 
evidence of the seed-milling economy that he 
was just on the threshold of agriculture, a 
conclusion for which the medical scientist 
Alastair Campbell has also provided some 
data. 

Northern food plants 

By contrast with inland Australia, the 
Aboriginal food plants of Arnhem Land and 
Cape York Peninsula belong mostly to lndo
Malaysian genera, which would confirm the 
idea that the pattern of utilization in northern 
Australia resulted from cultural diffusion, 
rather than originating afresh and being 
dictated by the properties of the flora of the 
Australian coastal region. 

In the Queensland rainforests, Black Bean 
or Moreton Bay Chestnut ( Castanospermum 
australe) and Matchbox Bean (Entada 
scandens) provided large seeds which were 
ground and washed in running water to 
yield a saponin-free flour. Saponin
containing roots and bark from Barringtonia, 
Ternstroemia, and Pongamia were used to 
stupefy and catch fish in water-holes, as 
were the rotenone-containing Den·is and 
Tephrosia. None of these tropical rainforest 
genera is restricted to Australia, and this 
suggests that, as with food plants associated 
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The Wannakai or Finger 
Cherry (Riwdomyrtus 
1/l(ICrocarpa) is said to 
cause blindness if eaten 
at a particular stage of 
maturity. It was, how
ever, eaten with impunity 
by the Aborigines after 
certain treatment or when 
fully ripe. [Photo: 

Author.] 

with the tropical rainforest, knowledge of 
their biological activity arrived with the 
early immigrants. 

Alkaloids of therapeutic value 

Pounding, milling, roasting, and soaking 
in running water are procedures common to 
both Aboriginal and lndo-Malaysian native 
peoples. It is understandable that such 
treatments to detoxicate food plants should 
have become so highly developed in tropical 
rainforest regions, because the tropical flora 
contains a much higher percentage of 
physiologically active compounds such as 
alkaloids than does the flora of temperate 
regions. Examples of alkaloids from the 
tropical rainforest which are of therapeutic 
value for man include cocaine, quinine, 
strychnine, and curare types. The American 
botanist McNair once tried to establish 
correlations between climate of habitat and 
chemical composition of alkaloids, showing 
that there was an increase of molecular 
weight from tropical to temperate, and that 
there were also characteristic changes in the 
numbers of carbon, hydrogen, oxygen, and 
nitrogen atoms in the alkaloids of different 
climatic zones. It is, perhaps, not too 
fanciful a thought that the vicissitudes of 
climate, the expansion and contraction of 
the tropical rainforest flora, the different 
chemical properties of natural products such 
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as alkaloids, and the early evolution of 
civilization are all closely related! 

By contrast with the tropical north, 
vegetable foods and elaborate methods to 
detoxicate plants were relatively limited in 
southeastern Australia. 

In central Australia, the remarkable 
methods of food-harvesting enabled the 
Aborigines to extract sustenance from such 
unlikely sources as the woody fruits of 
Pane/anus, the bulbs of nardoo, the roots of 
sedges (Cyperus), and the base of the young 
leaves of grass-trees (Xanthorrhoea), as we!! 
as the seeds already mentioned. 

Narcotics and chewing tobacco 

Another important food staple of the 
inland was provided by the ripe fruits of 
wild gooseberries (Solanum). The immature 
fruits are generally poisonous, containing 
alkaloids such as solanine. The family 
Solanaceae, to which Solanum belongs, 
contains some of the most physiologically 
active plants known, such as belladonna, 
stramonium, henbane, and tobacco. One 
of the most famous Aboriginal drug plants, 
and the earliest investigated, belongs, in 
fact, to Solanaceae: Duboisia. One of the 
species, Duboisia hopwoodii, called "pituri" 
by the Aborigines, is confined to inland 
areas and provided a narcotic. The dried 
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One of the Zamia Palms (Jv!acrozamia). The 
"nuts" in the cone contain a poisonous principle, 
and require much preparation-pounding, 
baking, etc.-before being eaten. [Photo: J. G. 

Tracey.] 

leaves, mixed with wood ashes, were chewed, 
and contain nicotine and related alkaloids. 
They were apparently used as an article of 
trade. It is remarkable that at least three 
different genera of plants (Duboisia and 
Nicotiana in the family Solanaceae, and 
lsotoma in Lobeliaceae) were used as a kind 
of chewing tobacco by the Aborigines. The 
first two contain nicotine, and the latter 
contains lobeline, with a physiological action 
like that of nicotine. The addition of 
alkaline wood ashes to the dried leaves 
would have released weakly basic alkaloids 
and made the preparation more potent. 
This suggests a considerable history of trial
and-error in an alien flora (alien for tropical 
rainforest dwellers), as do the discovery and 
use as narcotics of species of different 
genera which are quite different in 
sppearance. Two other species of Duboisia 
(D. myoporoides and D. leichhardtii) contain 
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varying amounts of hyoscine, hyoscyamine, 
and other alkaloids, and are extremely 
poisonous. D. myoporoides, sometimes 
popularly called "corkwood", is a tall shrub 
marginal to rainforest in eastern Queensland 
and northern New South Wales. It was 
used to prepare a narcotic drink, and to 
stupefy fish and eels in freshwater pools. D. 
hopwoodii of the inland was also used to 
poison the drinking water of animals (e.g., 
in claypans) and was especially effective 
against emus. 

Did the Aborigines of the interior learn 
about the physiological activity of D. 
hopwoodii by "diffusion of culture" from the 
northeastern coast, where D. myoporoides 
grows in tropical and subtropical rainforest 
areas, and where the Aborigines were aware 
of its narcotic properties? It is more likely 
that their botanical knowledge was not so 
highly developed, and that the discovery of 
pituri in the interior was by empirical 
methods. That the.diffusion of culture from 
coastal regions did not always occur is 
illustrated by the ignorance of the Aborigines 
of the Macdonnell Ranges about preparation 
of the nuts of the "Zamia Palm". Treatment 
to remove poisonous principles from the 
nuts of the cycads growing along the eastern 
coast was standard procedure, and was in 
fact first noticed by Captain James Cook. 

"Bush medicines" 

In addition, a large number of "bush 
medicines" were used to treat a variety of 
complaints, both internal and external, and 
ranging from fevers, headache, stomach 
ache, coughs and colds, to skin itches, sores 
and wounds. There are also several records 
of plants used to cause abortion, and which 
(when taken by mouth) prevented conception. 

It is, of course, extremely risky to generalize 
about the efficacy of many of these so
called medicinal plants, because their use 
was inevitably associated with ritual and 
other customs. Nevertheless, modern re
search has vindicated the use of a number 
of the plants belonging to genera restricted 
or mainly confined to Australia, and has 
established the occurrence of toxic 
compounds in Aboriginal poisons and 
medicines such as Alstonia, Duboisia, Jsotoma, 
Strychnos, Nicotiana, Castanospermum, Luffa, 
Pittosporum, etc., as well as therapeutic oils, 
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antiseptics, etc. in species of Eucalyptus, 
Melaleuca, and other characteristic 
sclerophyllous genera. 

It would seem, then, that the pattern of 
plant exploitation by Aborigi�es in coastal, 
subcoastal, and inland Australia ranges from 
uses of plants closely related to those of tht: 
tropical rainforest regions farther north, to 
uses of plants quite unrelated to these, 
suggesting unique adjus�ments to �he 
characteristics of the dommant Australian 
sclerophyll vegetation. 

It would be of considerable interest to 
extend anthropologist J. Gols

�
m's

. 
com

parisons of plants used for food m diff�rent 
areas of Australia and the New Gumea
Jndonesian-Malayan region, to medicinal 
and poisonous plants used in thes.e ditrer�nt 
regions. Although the informatiOn 1s m
complete, and has not been properly collated, 
a tentative comparison is possible for New 
Guinea and Australia. Out of a total of 
about seventy different species used for 
medicinal purposes in each country, a 
similar percentage of species was used for 
many of the common complaint�, sue� as 
gastro-intestinal disturbances, skm lesiOns 
(sores, wounds, boils, etc.), ear-ache, sore 
eyes, and headache. On the other hand, 
even though the sample was small! there 
were some striking differences m the 
percentage of species used to treat compla!nts 
such as coughs, colds, etc., and abdo�mal 
and muscular body pains. A much h1gher 
percentage of spec�es was . used for �hese 
purposes in Austraha than m New Gumea. 
It is plausible to suggest that the much 
greater abundance of aromatic sclerophyllous 
shrubs and trees in Australia (notably the 
eucalypts, melaleucas and other members ?f 
Myrtaceae), which are poorly represen�ed m 
the New Guinea rainforest, was d1rectly 
responsible for the greater variety of plants 
used for coughs, colds, and lung complaints 
in Australia. 

Joseph Banks' comment 

The empirical process of "eat, die, and 
learn" led to a new inventiveness and to 
special adaptations in the use of an unfamili�r 
flora: botany began anew for man m 

sc/erophy/1 Australia. Even the "gentleman
botanist" Joseph Banks had to conc�de that 
the Aborigines possessed cons1de�able 
botanical knowledge when he grudgmgly 
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commented : "tho' their manner of life, but 
one degree removed from Brutes, does not 
seem to promise much, yet they had some 
knowledge of plants, as we plainly could 
perceive their having names for them". One 
of the best examples of this botanical 
knowledge is provided by the list of 103 
species of plants identified late last century 
by the Queensland Government Botanist, F. 
M. Bailey. These plants were used in a 
variety of ways by the Aborigines of the 
Koko-Yimidir tribe near Cooktown, north 
Queensland. The wide range of plant 
habitats involved indicates the thoroughness 
with which the Aborigines had explored and 
experimented with their botanical environ
ment. 

The new interest in studying the ecological 
relationships of the Aborigine is yet another 
illustration of modern man's attempt to 
come to terms with nature, to identify 
himself and to achieve self-realization in an 
artificial environment out of tune with his 
biological and psychic history. Now that 
we realize we have in Australia the unique 
opportunity to study an important stage in 
man's cultural development, we may hope 
that the new wave of research will not be 
too late. Jf we agree with W. C. Wentworth 
that "we are recording in the only place now 
possible the raw material of all human 
psychology and sociology", investigation 
becomes more difficult yearly as the very 
stuff of research dies with the old people, 
and modern technology such as mining 
disrupts the Aboriginal habitat and economy 
even in remote places. 
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