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Abstract
Shark Bay is an extensive marine embayment located on the central coast
of Western Australia that is recognised as a World Heritage Property on the
basis of the Outstanding Universal Value of the natural environment of the
region. This thesis examines the history of science at Shark Bay between
the arrival of the first European explorers in the seventeenth century
through to the official recognition of Shark Bay as a World Heritage Area in
1991. Each of the seven chapters is devoted to a different period in the
development of scientific investigations, beginning with Dutch and English
mariners and naturalists, passing on to French scientific explorers and
British surveyors naturalists, and explorers, continuing through a variety of
investigations in marine science and research in biogeography and evolution
carried out by foreign expeditions and Australian field-workers, and
culminating in the transformation of scientific investigations as a result of
the rise and development of modern ecological science in the second half of
the twentieth century. This development of science at Shark Bay is
considered in light of existing frameworks for the development or spread of
science in Australia, and in relation to current literature concerning the
development or emergence of ecology in Australia. After evaluating the
history of science at Shark Bay relative to existing knowledge of the spread
of science and the emergence of ecology, the thesis concludes by proposing
a new framework for the development of science and the emergence of
ecology based on the experience at Shark Bay and with wider application to
the history of science in Western Australia.
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Introduction
The Sea-fish that we saw here (for here was no River, Land or Pond of fresh
Water to be seen) are chiefly Sharks. There are Abundance of them in this
particular Sound, that I therefore give it the Name of Shark‟s Bay.
William Dampier A Voyage to New Holland (1721)

Dampier‟s „Shark‟s Bay‟ resonates history.1 Consider the saga of the Hartog
and Vlamingh plates, relics of two of the earliest European landings on
Australian soil. On 25 October 1616 the Dutch navigator Dirck Hartog made
the first recorded sighting of Australia‟s western coast, at what became Dirk
Hartog Island, which forms the western edge of Shark Bay. Here, atop a
cliff rising up from the northernmost point of the Island, Hartog left a
pewter plate inscribed with a record of his discovery. Eighty-one years later,
on 2 February 1697, the plate was found by sailors commanded by another
Dutch navigator, Wilhelm de Vlamingh, the discoverer of the Swan River
and the future site of the city of Perth. Leaving his own plate on the same
cliffs, Vlamingh took the original plate with him to Batavia, and in due
course it was returned to Holland. In 1899 the plate went on display in the
Rijksmuseum at Amsterdam, where it has remained ever since.2 More than
a century after Vlamingh‟s fortuitous discovery his own pewter plate was
located by chance by a party of Frenchman belonging to the Baudin
Expedition, the largest voyage of scientific exploration to have ever
departed for Australia. On this occasion, however, the plate was left on the
Island as a mark of respect for its historical value, only to be retrieved by a
second French expedition, the Freycinet Expedition, which called at Shark
Bay in 1818.3 This plate was also taken back to Europe, where it came to lie
lost and forgotten in a basement cupboard at the Academie Royale des
Inscription et Belle-Lettres of the Institut de France. After the Second World
War it was rediscovered for a second time, and donated by the French
Government to the people of Australia as a gesture of goodwill and in
recognition of Australia‟s support through two World Wars. Vlamingh‟s plate
is now on display in the Western Australian Maritime Museum at Fremantle,
by the mouth of the Swan River.4 Every day at Amsterdam and Fremantle,
harbour cities at opposite ends of the World, many hundreds of people
1

Marchant, L. (1988) An Island Unto Itself: William Dampier and New Holland Perth:
Hesperian Press, pp.127-35
2
Playford, P. (1998) Voyage of Discovery to Terra Australis Perth: Western Australian
Museum, pp.51-3
3
Marchant, L. (1998) France Australe Perth: Scott Four Colour Print, pp.214-15
4
Edwards, H. (1999) Shark Bay Through Four Centuries, 1616 to 2000 Perth: Scott Four
Colour Print, pp.89-94
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come to look at these plates, each an icon of Shark Bay‟s place in
Australia‟s early maritime history.
In 1991, nearly four centuries after Hartog‟s landfall, Shark Bay was
added to the World Heritage register of Natural Places maintained by the
United Nations Economic, Social, and Cultural Organisation (UNESCO). This
was

a

new

milestone

in

the

Bay‟s

history,

replete

with

all

the

momentousness of the early European discoveries. The World Heritage
Convention had been passed by the United Nations in 1972 to recognise and
protect the most unique and scientifically-valuable places on Earth, and
Shark Bay became the eighty-first „property‟ to be inscribed onto the list of
Natural Places. Yet at the same time, the Bay was only the eleventh
property worldwide to meet each of the four separate criteria of
„outstanding universal values‟ prescribed by UNESCO for qualification for the
World Heritage Register of Natural Places:


an outstanding example representing the major stages of the Earth‟s
evolutionary history



an outstanding example representing significant ongoing geological
processes, biological evolution, and man‟s interaction with his natural
environment



a superlative natural phenomena, formation or features, or areas of
exceptional natural beauty



the most important and significant natural habitats where threatened
species of animals and plants of outstanding universal value from the
point of view of science and conservation still survive.5

In Australia the Bay was the ninth natural property added to the List of
Natural Places, and the fourth after the Great Barrier Reef, the Tasmanian
Wilderness, and Queensland‟s Wet Tropics to meet all four criteria of
outstanding universal values. Shark Bay, the first part of Australia‟s western
coast encountered by Europeans, became the first part of Western Australia
to receive World Heritage status.6
Shark Bay‟s World Heritage status, by recognising the „outstanding
universal value‟ of a particular natural area or environment, also reflected
the extent of scientific knowledge of the plants, animals and landforms of
the region. This fact was clearly demonstrated by the official nomination
5

Suter, K. (1994) „Shark Bay, Western Australia: A Case Study of a UNESCO World Heritage
Listing‟ Environmental and Planning Law Journal vol.11, no.1, pp.31-38
6
Hall C.M. (1990) Wasteland to World Heritage: Preserving Australia‟s Wilderness Melbourne
University Press, pp.166-74
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document prepared by the Australian Government in 1990 and accepted by
UNESCO the following year. The Bay‟s environment met each of the four
criteria in a multitude of ways, all of which were outlined in detail by the
nomination document, which drew upon a body of pre-existing scientific
literature running to almost two hundred separate references as supporting
evidence.7 Moreover, this body of scientific literature constituted of only the
more recently-published results of field-work at Shark Bay, which had been
hosting scientific researchers of one kind or another since the early period
of European exploration, and at regular intervals thereafter, as the era of
exploration gave way to the era of colonisation, and colonisation to
nationhood and beyond, until, by the second half of the twentieth century,
scientists had established a more-or-less permanent, ongoing presence in
the region. The broader historical significance of the World Heritage listing
of Shark Bay therefore resides in its position as the embodiment of an
extensive history of scientific investigations.
This thesis is a history of science at Shark Bay from the arrival of
European explorers in the seventeenth century through to the World
Heritage listing in 1991. At the outset, the development of science at the
Bay can be compared to the scope and content of a recent addition to the
literature on the history of Australian science, The Great Barrier Reef:

History, Science, Heritage, by James and Margarita Bowen (2002).
Notwithstanding the differences between the nature of Shark Bay and the
nature of the Great Barrier Reef, there has been a range and extent of
scientific research undertaken over time at these two natural regions that
surpasses most other parts of Australia, or at least, those parts of the
continent to have become the subject of major historical inquiries. In their
book, Bowen and Bowen adopt a two-fold focus: the history of exploitation
and management of the Reef and its natural resources within the context of
the social and political development of Queensland and Australia; and the
history of scientific investigations of the Reef‟s biota and geology within „the
wider context of the ferment of ideas throughout Western science‟.8
Proceeding from the discovery and exploration of the Reef by James Cook
and the crew of HMS Endeavour in 1770, the narrative passes through „a
sequence of phases in the Reef‟s chequered history‟, from the development
7

Department of the Arts, Sport, the Environment, Tourism and the Territories (1990)

Nomination of Shark Bay, Western Australia, by the Government of Australia for inclusion in
the World Heritage List Canberra: the Department, Appendix 12 „Bibliography‟
8
Bowen J. and M. (2002) The Great Barrier Reef: History, Science, Heritage Cambridge
University Press, p-1

3

of knowledge in natural history and geography during the early colonial
period, the transformation of research in the natural sciences under the
impact of evolutionary theory in the second half of the nineteenth century,
the

beginnings

of

scientifically-based

resource

management,

the

„emergence of ecology‟ in the early 1900s, and the rise of environmentalism
and the growth of movements to conserve natural resources and protect
natural heritage in the latter part of the twentieth century. The campaign
for World Heritage listing of the Great Barrier Reef, and the significance of
Heritage status for the future of the Reef in the years to come, form the
culminating

chapters

of

this

book.

This

anatomy

of

the

historical

development of science is in turn a reflection of the broader framework of
the development or spread of science in Australia.

The Spread of Science in Australia
Like the story of scientific progress chronicled in The Great Barrier Reef,
science at Shark Bay has passed from an initial phase of seaborne
exploration, to the transformation of research through the advent of
evolutionary theory and the arrival and expansion of colonial or state and
national scientific communities, to a more recent emergence of ecological
science and a growing concern for monitoring and protecting the unique
heritage values of the natural environment. In both cases the development
of science has unfolded in a pattern which approximates the classic model
of the „Spread of Western Science‟ outlined in 1967 by the American
historian George Basalla.9 Basalla‟s purpose in this seminal paper was to
examine the three distinct phases he identified as having occurred within
the broader „spread‟ or diffusion of science from Western Europe to the rest
of the World since the Scientific Revolution. Developed explicitly for the
purpose of encouraging systematic investigations into the development of
science in countries outside of the European heartland of modern science,
Basalla‟s model has been frequently applied and discussed in the Australian
context, particularly during the 1970s and 1980s, when literature on the
history of science at a national level began to rapidly accumulate. Criticized,
recast or subsumed into the new frameworks and perspectives developed in
this literature, this original scheme nevertheless retained an enduring
validity in the form of its basic outline of the historical transition from
9

Basalla G. (1967) „The Spread of Western Science‟ Science, New Series, vol.156, no. 3775,
pp.611-622
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exploration to colonial to independent phases in the historical development
of science.
In the first phase of Basalla‟s model, science begins to disseminate from
Western Europe during the sixteenth and seventeenth centuries as an
extension of geographical exploration. The explorer who surveys and
collects the natural history and observes the physical features of the new,
non-scientific land, before returning to Europe to study, classify, and publish
the results of his exploration, characterizes this opening phase, which
carries on into the nineteenth century.10 Phase two, „Colonial Science‟,
begins when scientists based in the new land start participating in phaseone research, before shifting their interest to a wider range of scientific
activity. These scientists, either settlers or native-born colonials trained in
Europe, are initially reliant upon the scientific traditions of the established
scientific nations of Europe, and seek to publish their work in European
journals and obtain membership of learned societies in the homeland. As
colonial science progresses, and scientists in the new land extend the range
of their scientific activities, new scientific organisations and traditions begin
to develop, and the dependence European scientists and institutions is
accordingly reduced. Eventually, the work of colonial scientists reaches a
stage where the level of their scientific activity approaches that of scientists
the old world.11 This precipitates the onset of the third phase in the diffusion
of science, „the struggle to create an independent scientific tradition‟.12
In this third and final phase the institutions and traditions created by
colonial scientists become the basis for the emergence of an independent
scientific culture. According to the Basalla, scientific independence is
reached: when a scientist is trained mostly, if not entirely, in their
homeland, and when it is possible to earn a living as a scientist in their own
country; when it possible to find intellectual stimulation within his own
expanding scientific community, to communicate freely with fellow scientists
at home and abroad, and to the opportunity to open new fields of scientific
endeavour; and when local scientist can receive „the reward of national
honours‟.13 The necessary elements in the exchange of a dependent
scientific

culture

for

an

independent

scientific

culture

include:

the

overcoming of religious and philosophical beliefs inimical to scientific
10
11
12
13

Basalla
Basalla
Basalla
Basalla

(1967)
(1967)
(1967)
(1967)

pp.611-12
pp.611-13
p-614
p-614
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progress, and their replacement with positive encouragement of scientific
research; the social role and place of the scientist need to be determined in
order to insure society‟s approval of his labours; the relationship between
science and government should be clarified so that, at most, science
receives aid and encouragement and, at least, government remains a
neutral position; the teaching of science should be introduced into all levels
of the education system; native scientific organisation should be founded;
channels must be opened to facilitate formal national and international
scientific communication; and finally, a proper technological base should be
made available for the growth of science. When these elements have been
met, an independent scientific culture can be said to have developed, and
the diffusion of Western science is complete.14
Basalla‟s paper appeared when the discipline of the history and
philosophy of science in Australia was at a stage of relative infancy. In
1976, in one of the first major overviews of the development of science on a
nationwide scale, Ann Mozley-Moyal sought to adapt the history of
Australian science to the basic three-phase framework, structuring a
narrative that moved in stages from the arrival of James Cook‟s HMS

Endeavour through the growth of colonial science in the 1800s to the
emergence of independent scientific institutions and traditions during the
late nineteenth and early twentieth centuries.15 Such initial acceptance of
Basalla‟s framework soon gave way to more critical appraisals, as
knowledge of the history of Australian science expanded and more
specialised and sophisticated analyses appeared.16 In 1982, a wholesale
restructuring of the three-phase model was outlined by Roy MacLeod on the
basis of the Australian experience. As an alternative to the gradual
transition from exploration to colonial science and on to an independent
scientific culture, MacLeod identified five distinct phases or „passages‟ in the
history of British imperial science between the late eighteenth century and
the start of the Second World War that applied directly to the growth of
scientific institutions and development of scientific activity at a national
level in Australia.17

14

Basalla (1967) pp.616-17
Mozley-Moyal, A. (1976) Scientists in Nineteenth Century Australia: A Documentary
History Sydney: Cassell Australia, pp.3-4
16
MacLeod, R. (2000) „Nature and Empire: Science and the Colonial Enterprise‟ Osiris 2nd
Series, vol.15, pp.1-13
17
MacLeod, R. (1982) „On Visiting the „Moving Metropolis‟: Reflections on the Architecture of
Imperial Science‟ Historical Records of Australian Science vol.5, no.3, pp.1-16
15
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MacLeod‟s first period, „Metropolitan Science‟, is an era of seaborne
exploration, the „Banksian‟ era of scientific investigation characterized in the
Australian case by the voyages of James Cook and Mathew Flinders.18
During this opening period scientific activity is directed from the metropolis,
epitomized by the Royal Society in London. The opening period is followed
by a period of „Colonial Science‟, when the science of the imperial power is
extended to the new colony. The hallmarks of this phase are the ongoing
deference to the scientists and institutions of the metropolis, and emphasis
on useful or „practical‟ knowledge over the „theoretical knowledge‟ produced
at the imperial centre.19 After this comes a phase of „Federative Science‟,
when the psychological dependence that characterises the colonial period is
replaced by a new, national or federative outlook, of which the chief
example in Australia is the formation of the Australasian Association for the
Advancement of Science in 1888.20 Between the turn of the century and the
First World War, a period of „Efficient Imperial Science‟ comes to dominate,
where science comes to be increasingly co-opted to the push for „national
efficiency‟ and a strengthening of „imperial unity‟.21 The final phase in the
scheme is a period of „Empire/Commonwealth Science‟. This phase, which
occupies

the

inter-war

period,

witnessed

an

increasing

intellectual

leadership in the dominions, and a corresponding decline in the importance
of the metropolis, in keeping with the larger movement within the former
British Empire towards political and economic independence. In Macleod‟s
view the passage of imperial science comes to and end in the 1950s, when
„a new set of dependencies‟ begins to affect the development of Australian
science through the emergence of a new metropolitan centre emerges in
the United States of America.22
Another major recasting of Basalla‟s original scheme was proposed in
1985 by Ian Inkster, another early historian of Australian science. Focussing
on the period running from the 1880s to 1916, a time-frame that begins
with the formation of the Australasian Association for the Advancement of
Science (AAAS) and ends with the establishment of the Commonwealth
Institute of Science and Industry, a forerunner to the Commonwealth
Scientific and Industrial Research Organisation (CSIRO), Inkster embarked
on a critical analysis of the colonial and independent phases of Basalla‟s
18
19
20
21
22

MacLeod
MacLeod
MacLeod
MacLeod
MacLeod

(1982)
(1982)
(1982)
(1982)
(1982)

pp.7-8
pp.8-9
pp.11-12
p-12
pp.13-14
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model that identified minor shortcomings related to a lack of precise
mechanisms of transition between these two phases, and a more
fundamental deficiency stemming from a failure to incorporate social and
economic circumstances and cultural and intellectual factors into the
processes of diffusion and development.23 His solution to these problems
was to outline an alternative framework in which the Australian „scientific
enterprise‟

is

divided between three

primary

levels of a

„scientific

superstructure‟ of research programs, individual scientists and scientific
institutions, the wider „cultural-institutional infrastructure‟ existing within a
society, and an underlying „socio-economic base‟ supporting the two other
levels.24 Utilising this expanded framework, Inkster was able to demonstrate
the role of economic and demographic growth and the evolution of state
economic and social policies on the movement between a dependent
colonial stage and independent and national stage occurring during the
broader development of science in Australia.25 The rich and complex nature
of the transition from colonial dependency to an independent national
scientific culture was emphasised again a few years later by Rod Home, in
his introduction to the major bicentennial history Australian Science in the

Making (1988). Drawing upon the growing historiography of Australian
science, Home outlined several criticisms of Basalla‟s framework, where the
multi-faceted relationships between local and overseas scientists, the
potential for discoveries made at the periphery to influence scientific
practices in the metropolis, and the important effects of larger economic,
social and political forces were all seen to work against the application of
the universal three-phase model to the Australian scene.26 But the enduring
influence of the basic chronological progression from exploration to colonial
to independent science was nonetheless accepted by Home in his own
sketch of the history of Australian science, which concluded with the
emergence of a nationally-orientated and institutionally and culturally
independent national scientific community at the end of the Second World
War.27

23

Inkster, I. (1985) „Scientific Enterprise and the Colonial „Model‟: Observations on
Australian Experience in Historical Context‟ Social Studies of Science vol.15, no.4, pp.677704
24
Inkster (1985) pp.667-68
25
Inkster (1985) pp.680-89
26
Home, R.W. (1988) „Introduction‟ in Home, R.W. ed Australian Science in the Making
Cambridge University Press, pp.vii-xxvii
27
Home (1988) pp.xii-xvi
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A different perspective on the historical development of Australian science
emerged just prior to the bicentennial year, through a landmark compilation
presenting a comparative history of science in Australasia and North
America, the collection Scientific Colonialism edited by Nathan Reingold and
Marc Rothenberg (1987). Noting, again in reference to Basalla‟s model, that
science has been less a universal body of knowledge spreading inexorably
to the New World and more a polycentric community of interconnected
researchers,

disciplines

and

theoretical

orientations,

Reingold

and

Rothenberg suggested that the history of science in Australia and the United
States involved, not the diffusion of monolithic Western European system,
but rather „the emergence of new, additional centres of research and the
fabrication of a net of linkages to the older centres‟.28 This original
perspective was then expanded and revised to accommodate the findings of
further new inquiries into the changing historical relationships between
Australian and overseas scientists and institutions in what became one of
the final major critical reviews of Basalla‟s model of the spread of Western
science, the introduction prepared by Rod Home and Sally Kohlstedt to the
compilation

International Science and National Scientific Identity (1991).

Subtitled „Australia between Britain and America‟, this latest addition to the
history of Australian science exposed further complexities inherent to past
relationships of dependency and the development of scientific independence
not accounted for in Basalla‟s scheme, highlighting in particular the
interconnectedness

of

science

across

national

boundaries

and

the

development of links between the scientists in the United States and
Australia, which both gave rise to new relationships of hegemony and
dependence and new avenues for the emergence of an independent
scientific outlook or tradition.29 What this pointed to, Home and Kohlstedt
observed, was that the historical development of national scientific
independence involved a transition from a subservient condition of
dependence on a dominant metropolitan scientific community to selfsufficiency in personal and resources and a parity of standing and authority
on an international level.30

28

Reingold, N. and Rothenberg, M. eds (1987) Scientific Colonialism: A Cross-Cultural

Comparison Smithsonian Institution Press, pp.vii-xiii
29

Home, R.W. and Kohlstedt, S.G. (1991) „Introduction‟ in Home, R.W. and Kohlstedt, S.G.
eds International Science and National Scientific Identity: Australia between Britain and
America Dordrecht: Kluwer Academic Publishers, pp.1-17
30
Home and Kohlstedt (1991) pp.2-7
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The Emergence of Ecology in Australia
During the 1990s the literature of the history of Australian science was
invigorated by the appearance of a number of studies of the development or
emergence of ecology, many of which originated from within the growing
discipline of environmental history. The precise definition of „ecology‟ in an
historical sense is, however, something of a problematical issue. Three
Australian scientists have recently indicated the potential meanings of
ecology in their attempt at a working definition of the science:
Ecology is a discipline that attempts to understand and explain
interactions between living things and their environment. It draws
from many disciplines in examining these interactions, integrating
botany, zoology, earth sciences, physical sciences and geography,
depending upon the subdiscipline of ecology or particular
interactions of interest…To describe oneself as an ecologist leaves
much to the imagination.31
As this concluding qualification hints, „ecology‟ can often embrace more
than the scientific study of interactions between organisms and their
environment. An example of the breadth with which ecology has sometimes
defined in Australia is demonstrated by a recent book by Martin Mulligan
and Stuart Hill, Ecological Pioneers: A Social History of Australian Ecological

Thought and Action (2001). In this book, „ecology-as-science‟ is regarded as
merely one tradition within a wider definition of the term, in which the
„romantic philosophical tradition‟ of the „deep ecology‟ and environmentalist
movements also constitute a form of ecology. Such a wide definition allows
the authors to locate the emergence and development of Australian
ecology, not only in key figures in the history of science, but in an array of
writers, poets, conservationists and political activists who have, together,
sought to challenge the prevailing environmental ethos of their society.32
An expanded definition of ecology is also employed in The Great Barrier

Reef. Here the emergence of ecology is located in two separate episodes in
the Reef‟s early-twentieth century history: the biological and geological
investigations of the Reef‟s structure and biota conducted by the Carnegie
Institution‟s scientific expedition to the Torres Strait in 1913; and in the
nature-writing

and

philosophical

outlook

of

the

journalist

Edmund

31

Hazell D.L, Heinsohn, R.G. and Lindemayer, D.B. (2005) „Ecology‟ in Quentin Grafton, R,
Robin, L. and Wasson, R. eds Understanding the Environment: Bridging the Disciplinary
Divides University of New South Wales Press, p-97
32
Mulligan, M. and Hall, S. (2001) Ecological Pioneers: A Social History of Australian Thought
and Action Cambridge University Press, pp.1-14
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„Beachcomber‟ Banfield, a resident of Dunk Island and celebrated refugee
from the growing materialism of Western society.33 Bowen and Bowen
represent the Carnegie expedition as establishing the tradition of ecologyas-science at the Reef through a pioneering study of the physical and
environmental factors shaping the distribution of coral polyps across a reef
system, whilst Banfield is credited with pioneering another form of ecology
that,

in

keeping

with

the

wider

definition

of

ecology,

portrays

a

fundamentally new image of the Reef and its tropical environs as „one of
nature‟s most diverse and beautiful creations‟.34 According to the authors,
Banfield‟s writing amounts to „the beginning of a new understanding of the
Reef‟, and a counterpoint to an increasingly arid, positivistic and utilitarian
trend in natural science, resulting from scientists becoming the servants of
primary industry.35 The section of the book dealing with Banfield is even
titled „Ecology: A subversive Science‟, a title borrowed from a paper
published in 1964 the scientist Paul Sears, one of the first people to evoke
the inherent potential of ecological science to radically challenge and
transform the material and philosophical relationship between mankind and
nature.36 The two different traditions of ecology can be traced throughout
the remainder of The Great Barrier Reef, on one hand in the development of
professional ecological science through a series of expeditions and research
programs examining coral and coral reefs and the policies of environmental
management implemented to protect the integrity of the Reef ecosystem,
and on the other, in the values and perspectives championed by the radical
environmental

movement

that

emerged

around

the

1960s

through

campaigns to protect the Reef from pollution, resource exploitation, and
other human-induced damage. World Heritage listing is then depicted as
uniting the two strands by embodying a culmination to the process of
advancing scientific understanding and evolving popular perceptions and
values that commenced with the emergence of ecology at the start of the
century.37
This conception of dual strands of ecology reflects the ongoing influence
of the first major English-language history of ecology, the American
environmental historian Donald Worster‟s Nature‟s Economy: A History of

Ecological Ideas (1977). This foundational treatise set the precedent for
33
34
35
36
37
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broadly defining the meaning of ecology, by including not only the
development of professional or scientific ecology, but also the „larger
penumbra of ecological thought‟ existing in Western Society since the start
of the eighteenth century.38 Following on from this broad-based definition,
Worster‟s narrative is constructed around what he identifies as a bifurcation
or dialectic consisting of two distinct and opposing strands of ecology, an
„Arcadian‟ or Romantic tradition and an „Imperial‟ or mechanistic tradition.39
In Worster‟s view arcadian ecology is found to originate in the writings of
the English parson-naturalist Gilbert White, while the beginnings of imperial
ecology is attributed to the work of Linnaeus in developing the taxonomic
system used to classify and organise the living world in the modern world.
These two traditions are then traced over time into the twentieth century,
as ecology develops towards its contemporary forms, through the work of
figures such as Charles Darwin, Henry David Thoreau, and a host of lesserknown naturalists, scientists and writers. In the book‟s final chapters, which
examine the emergence of the modern environmental movement after the
Second World War, the arcadian strand of ecology is depicted as emerging
as the dominant tradition. Outlining the spectacular emergence of
environmentalism

as

a

social

movement

and

political

force,

and

demonstrating its reliance on both ecological science and broadly-defined
ecological ideas and attitudes, Nature‟s Economy presents ecology as a
potentially transformative science, enveloped by a fundamentally radical
world-view, with the potential to shape humanity‟s progress into the
future.40
But despite its influence in Australia and abroad, Worster‟s Nature‟s

Economy has been criticised by scholars to whom ecology represents, not
wider intellectual or philosophical outlook, but a narrower collection of
scientific disciplines and fields. Indeed, this alternative historical conception
actually emerged, in parts, as a direct response to Worster‟s seminal
treatment of the subject.41 Among the leading exponents of this rival school
or tradition of the history of ecology are Sharon Kingsland, Frank Egerton,
and Robert McIntosh. Together, these historians of science have produced
a number of works that place the origins of scientific ecology in the

38

Worster, D. (1985) Nature‟s Economy: A History of Ecological Ideas Cambridge University
Press, pp.vii-xvii
39
Worster (1985) pp.vi-xii
40
Worster (1985) passim
41
Nicolson, M. (1988) „No Longer a Stranger? A Decade in the History of Ecology‟ History of
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Darwinian revolution in mid-nineteenth century natural history, before
tracing its subsequent theoretical and conceptual development in fields
diverse

as

plant

geography,

oceanography

management and animal ecology,
sophisticated

approaches

to

the

and

and

limnology,

outlining the

study

of

game

maturation of

organism-environment

interactions utilised in studies of applied population dynamics, community
structure and succession, and energy transfers through ecosystems.42 Of
the three, McIntosh has outlined the sharpest challenge to Worster‟s
conception of the roots of ecology, distinguishing between the „antecedents‟
of ecology present in the fundamentally ecological insights and ideas
contained in natural history thought of the eighteenth and nineteenth
century, and the rise of „self-conscious‟ ecology as a discrete area of
scientific practise following the original invention of the word „oecologie‟ by
the German zoologist Ernst Haeckel in 1866.43 Furthermore, McIntosh also
finds ecology to be free of any intrinsic links to environmentalism, noting
instead that these links were established in the latter half of the twentieth
century following the emergence, development and maturation of ecological
science. As another historian of science, Peter Bowler, has commented,
works such as these demonstrate that „ecology‟ is not synonymous with
„environmentalism‟, much less the inherently subversive social force it has
sometimes been credited as being.44
In Australia a handful of institutional and disciplinary histories of
ecological science have appeared in recent years, devoted to outlining the
growth and activities of one of the main schools of ecological science in the
nation, the CSIRO Division of Wildlife Ecology.45 Of greater significance,
however, is a body of scholarly work concerned with the wider place of the
scientific ecology in the development of Australian science and the progress
of Australian history more generally. Emanating from within the related
discipline of environmental history, this body of literature can be traced
42

Egerton, F. (1983) „The History of Ecology: Achievements and Opportunities, Part One‟
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Theory Cambridge University Press
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back to the appearance of the major collection edited by Tom Griffiths and
Libby Robin, Ecology and Empire (1997).46 Positioning the Australian
experience in the context of the European expansion into the New World,
this

groundbreaking

work

identified

the

essence

of

the

nation‟s

environmental history as lying in the interplay between „ecology‟ or
environmental

realities

and

„empire‟

or

imperial

expansion,

before

demonstrating that the science of ecology, itself an „artefact of empire‟ or a
legacy of the imperial relationship, was central to the processes in which
European colonists had settled their new lands and built their new
societies.47 The two chapters with a particular focus on the history of
ecological science, by Libby Robin and Thomas Dunlap, also served to
highlight the diverse origins and channels by which ecology has grown as a
part of the wider progress of science in the settler societies of the New
World. The subsequent work of these two authors on this very subject has
in turn become the foremost source of historical knowledge hitherto
produced on the emergence and development of scientific ecology in
Australia.
Robin‟s first major study of the history of ecology was Defending the

Little Desert (1998), a detailed history of the movement to protect
Victoria‟s Little Desert region from agricultural development in the 1960s
and 1970s, one of the landmark events in Australian environmental history.
Here Robin located the roots of scientific ecology in Australia in applied
agricultural science, secondary education and amateur or field naturalist‟s
clubs, before charting the rise of ecology in the context of the Little Desert
Dispute, exploring along the way the various political and public dimensions
of ecological knowledge and the growth of a more general ecological
outlook or philosophy concerned with the conservation of nature.48 The
links between ecological science and conservation were examined further
by Robin in an important paper, published in the same year, on ‟Radical
Ecology and Conservation Science‟ in Australia. This study also pinpointed
the emergence of ecological science in the utilitarian and institutional
milieux of university departments and government agencies between the
1920s
46

and

1940s,

before

drawing

attention

to

the

role

of

Griffiths, T. and Robin, L. eds (1997) Ecology and Empire: Environmental History of Settler

Societies Melbourne University Press
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48
Robin L. (1998a) Defending the Little Desert: the Rise of Ecological Consciousness in
Australia Melbourne University Press

14

professional

ecologists

during

the

1950s

in

campaigning

for

the

conservation, not just of the natural resources they were assigned to
monitor, but of natural or wilderness areas under threat from economic
development. The key insight of this paper is that the emergence of
scientific ecology and the forging of links between ecologists and
conservationist occurred prior to the emergence of a more radical
environmentalist movement in the late 1960s and 1970s, which sought to
harness the insights of ecological science to a wider counter-cultural
critique

of

environment.

Western

society

and

its

relationship

with

the

natural

49

Another of Robin‟s interests in the history of ecology relates to the
interplay between science, the environment, and the growth of a distinct
sense of national identity in the years since the Federation of the six
Australian colonies in 1901. This particular interest came to fruition through
the recent publication of How a Continent Created a Nation (2007), a book
concerned directly with examining the historical relationship between
Australian nature and Australian nationalism. Finding connections between
the national identity and conceptions of Australia‟s place in the world and
the developing awareness and understanding of Australia‟s environment,
revealed through case-studies that include the biological study of native
marsupials, the place of the rural economy in the national imagination and
the psychological adaptations to the vast open spaces of the desert interior
and the alluring potential for development in the tropical north, Robin
succeeds in demonstrating the primary role of science and of scientific
institutions, and more especially of Museums of Natural History, in the
process by which Australian people have come to understand their country,
their place in it, and the place of their nation on the international stage.
The emergence of ecology within the wider development of science during
the twentieth century is in turn shown to be a critical factor influencing the
wider role of science in communicating a national image or identity, by
fostering the knowledge of natural relationships and balances that is the
key to both a deeper understanding of the environment itself, and to the
achievement of a sustainable and harmonious balance between Australian
society and Australian nature.50
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Thomas Dunlap‟s major contribution to the history of ecology in Australia
is the comparative environmental history Nature and the English Diaspora
(1999).51 Devoted to examining the role of science in the process by which
the English-speaking or „Anglo settlers of Australia, Canada, New Zealand
and the United States have in the past two centuries sought to understand
their lands and find their place in them by the use of their culture‟s
organised nature knowledge- science‟,52 this work embodies what remains
as the fullest treatment yet available of the position occupied by the
development or emergence of ecological science in the wider development
or spread of science, not just in Australia, but in the three other nations
most closely related to Australian society in a cultural and historical sense.
Dunlap structures his book into four broad phases encompassing the
evolution of relationships between these settler societies and the natural
environments

that

have

been

alternatively

conquered,

transformed,

managed, and protected, all the while examining the role of science in the
evolution of these relationships, and the influence of nature itself on the
broader cultural growth of each society. Commencing with the importation
of natural history institutions, knowledge and practise at the start of the
nineteenth century and the pioneering ethic of conquering new territory,
the narrative moves on to the gradual accumulation of scientific and
popular knowledge concerning the natural environment occurring as a
corollary to the expansion of settlement, covering the development of early
policies of environmental management, the drift of authority from popular
wisdom or „folkbiology‟ to a narrow elite of professional scientists, and the
place of unique environmental conditions in the emerging national identities
of each of the four settler societies.53 When, at the end of the nineteenth
century, the developmentalist ethos that has sustained the settler societies
since their foundation is challenged through the „reaching of limits‟ in
pastoral and agricultural expansion, the conditions are created for the next
major phase in the environmental history of the four Anglo nations,
involving the emergence of modern ecological science.54
This next major phase, the transition from natural history to ecology, is
identified by Dunlap as „the single most important change affecting the
settlers’ understanding to the land and their relationship to it in the
51
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nineteenth century‟. It arises during the late 1800s and early 1900s out of
the knowledge base established by earlier research in natural history
through the dissemination of early ecological concepts and theories within
universities and government agencies in the Unites States, and takes place
within the broader context of the increasing professionalism and growing
specialisation

of

science.55

As

a

new

ecological

perspective

and

understanding of the natural world continues to develop amongst American
in the inter-war period, the transition to ecology also begins its spread to
Australia, appearing initially in scientific discourse through a dawning
awareness of the fragility and constraints of the natural environment and
into popular awareness through a growing appreciation of Australian wildlife
and landscapes. The onset of the post-war era then marks the beginning of
another next phase in the environmental history of the settler societies, in
which ecology spreads rapidly from the new scientific metropolis or centre
in the Unites States. The new scientific ecology quickly becomes ascendant,
being utilized by the expanding post-war professional scientific community
to meet both old and new challenges associated with accommodating
economic and social growth to the limits of the natural environment. A
wider ecological perspective also diffuses at the same time amongst the
public at large, effectively re-establishing the ties between knowledge and
sentiment broken by the drift of authority from popular wisdom to the
scientific elite during the previous century. This diffusion of ecology, both
expert and popular, is then embodied in the rise of the modern
environmental movement, which promotes another transformation, the
search for a new land or environmental ethic and new a basis for the
relationship between society and nature, a process Dunlap finds to be
incomplete and ongoing.56

The Nature of Shark Bay
The „Shark Bay‟ that has been the setting for the history of science
examined in this thesis, which belongs in turn to the wider history of the
spread of science and the emergence of ecology in Australia, is an extensive
natural region occupying the most westerly portion of the Australian
continent. It is situated between latitudes 24˚ 44‟ S and 27˚16‟ S and
longitudes 112˚49‟ E and 114˚17‟ E, as far south on the globe as
55
56
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Johannesburg, as far east as Hong Kong. Fraser Island, off the coast of
Queensland, lies across the same latitudes. The Shark Bay region is around
250 km long and 130 km wide, covering an area of 28, 690 km², of which
45% is land and 55% sea, with a coastline of over 1,500 km.57 The World
Heritage property covers 21, 973 km², an area about one-third the size of
Tasmania.58 The principal settlements are Carnarvon (population 6,300), at
the mouth of the Gascoyne River on the northern shores of the Bay,
Denham (1,400), on the western side of Peron Peninsula, and Monkey Mia
(c.200), on the eastern side of the Peninsula. The climate is characterized
by „hot, dry summers and mild winters, with summer temperatures
averaging between 20˚ and 35˚C and winter temperatures between 10˚
and 20˚C…[a]verage annual rainfall varies from 400mm in the far west to
200mm in the east, with most rainfall falling between May and July, with a
smaller, but significant, amount in summer between January and March‟.59
The region is influenced by the belt of south-east trade winds, so that
southerlies prevail throughout the year, and a strong „southerly buster‟
blows from dawn to dusk during the summer months. Cyclones occasionally
pass down from the north in the summer.60 Annual evaporation is ten times
greater than annual rainfall, so that surface fresh water only occurs after
rain.61 The lack of fresh water has been a major constraint on human
activity in the region.
The region forms part of the Carnarvon Basin, „a thick sequence of
sedimentary rocks mainly deposited in the Cretaceous and Tertiary eras‟.62
The peninsulas and islands that enclose and divide Shark Bay consist mainly
of younger Pleistocene and Holocene dune deposits overlaying the Tertiary
limestone.63 The Bay‟s outer edge is formed by Dirk Hartog Island, the
largest island in Western Australia, and Bernier and Dorre Islands, both of
which are over twice the size of Rottnest Island, off Perth. There are two
wide openings to the Indian Ocean; Naturaliste Channel, between Cape
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Inscription and Cape St Criq at the southern end of Dorre Island, and
Geographe Channel, between Koks Island, a small Islet lying off Cape
Ronsard at the northern end of Bernier Island, and Point Quobba on the
mainland. A third opening, the narrow South Passage, lies between Surf
Point at the southern end of Hartog Island and Steep Point, the
westernmost extremity of the Australian mainland. The southern portion of
the Bay is protected by the Edel Land Peninsula, which reaches out to Steep
Point, and branches off on the inshore side into the smaller peninsulas of
Bellefin Prong and Herrison Prong, which together flank Useless Inlet, and
the Carrarang Peninsula. Edel Land ends in the spectacular Zuytdorp Cliffs,
which range up to 270 meters high, and extend for 200 km southwards to
Kalbarri, at the mouth of the Murchison River.64 High cliffs also line the
western coast of Hartog Island.
Peron Peninsula stretches northwards into the centre of Shark Bay,
dividing its waters into two extensive gulfs. The Western Gulf leads from
Denham Sound, the body of water between Peron Peninsula and Hartog
Island, to Freycinet Reach, between Peron Peninsula and Bellefin Prongs,
and hence to Freycinet Estuary (or Freycinet Harbour), at the foot of Peron
Peninsula and Edel Land. There are many small Islets in Freycinet Estuary.
The Eastern Gulf, which adjoins the coast of the mainland, leads into two
inlets; the smaller Lharidon Bight, and the larger Hamelin Pool. A large
island, Faure Island, lies between Hopeless Reach, which leads into Lharidon
Bight, and Disappointment Reach, which leads into Hamelin Pool. The
Gascoyne, and nearer to Hamelin Pool, the Wooramel River, both empty
into the Bay, but both rivers only flow in abnormal seasons. The semi-arid,
sparsely-settled Gascoyne region runs inland from the Bay, towards the
Little Sandy Desert in Australia‟s arid interior. North of Shark Bay is the
Ningaloo Reef, which begins about 100 km north of Point Quobba, and
stretches for over 200 km to North-West Cape. The Abrolhos Islands are
some 300 km to the south of Steep Point.
The Islands and Peninsulas of Shark Bay are located at the meeting place
of the Eucalyptus-dominated South West botanical province, and the

Acacia-dominated Eremean province. Low, dreary shrublands and sparse,
undulating grasslands belie the tremendous richness of the flora, which
consists of at least 673 species, of which 28 are endemic, and a further 283
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reach the limit of their geographic range at the Bay.65 The fauna that
inhabits this environment includes some of Australia‟s rarest and most
unique animals. Bernier and Dorre Islands have been the final refuge of the
banded hare-wallaby, the barred bandicoot and the Shark Bay mouse, all
formerly widespread across the continent. The rufous hare wallaby and the
boodie, also formerly widespread, have the Islands as one of their last
remaining strongholds. In the 1970s, a colony of banded hare-wallaby was
established on Hartog Island, and in the 1990s, the mallee fowl, woylie,
long-eared bilby, western barred bandicoot, stick-nest rat, banded harewallaby, and rufous hare-wallaby have all been translocated on Peron
Peninsula or Edel Land.66 Of birds Shark Bay is especially well represented,
with some 230 species, 35% of all those known in Australia, having been
observed in the region.67 Nearly 100 species of amphibians and reptiles are
known from the region, including several rare and unique forms. Many of
these mammals, birds and reptiles are also at the limits of their
geographical range.
The waters of Shark Bay cover an area of approximately 13,000 km². Sea
surface temperature ranges from 20.9˚ in winter to 26˚in summer,
although the variation is greater in the inner reaches of the Bay, especially
Freycinet Estuary and Hamelin Pool. Average depth is 9 metres, but reaches
as much as 29 metres between Bernier and Dorre Islands and the mainland,
and over 40 metres in Naturalist and Geographe Channel.68 Extensive
shallow flats and seagrass-banks fringe the inside of Edel Land and most of
Peron Peninsula and the mainland coast, and a large barrier bank, the Faure
Sill, bars the entrance to Hamelin Pool. The water is generally very clear.
Tides are mixed diurnally and have a spring range of 1.7 metres and a neap
range of 0.61 metres at Carnarvon, and mixed semi-diurnal and diurnal
with an average range of 0.5 metres in Hamelin Pool. The prevailing winds
add to tidal range, leading to a total sea-level variation of about 1.6 metres,
although a much greater range can result from the effects of cyclones.69
Water movement within the Bay is influenced by the interaction of winds
65

Keighery, G.J. (1990) „Vegetation and Flora of Shark Bay, Western Australia‟ in Berry P.F.
Bradshaw S.D. and Wilson B.R. eds. Research in Shark Bay: Report of the France-Australe
Bicentenary Expedition Committee Perth: Western Australian Museum pp.61-87
66
Baynes, A. (1990) „The Mammals of Shark Bay, Western Australia‟ in Berry P.F. Bradshaw
S.D. and Wilson B.R. eds. Research in Shark Bay: Report of the France-Australe Bicentenary
Expedition Committee Perth: Western Australian Museum, pp.313-25
67
Storr, G.M. (1985) „Birds of the Gascoyne Region, Western Australia‟ Records of the
Western Australian Museum Supplement no.21
68
Nomination of Shark Bay (1990) p-6
69
Nomination of Shark Bay (1990) pp.6-7

20

and tides, producing a circulation in which net movement is from the Ocean
south-east into the two Gulfs, then east and eventually north-west back
towards the open sea.70
The natural history of the Bay‟s waters requires an entire volume to
describe in full. Marine species from both the temperate southern seas and
the tropical northern seas are present in the Bay, alongside many species
endemic to the Western Australian coastline. There is a great abundance
and variety of fishes, molluscs and crustaceans, and sizeable populations of
whiting, bream, mullet, snapper, prawns, and scallops make the region one
of the nation‟s largest commercial fisheries. The extensive beds of the
Shark Bay pearl-shell Pinctada albina once supported an intensive pearlfishing industry. Bottlenose Dolphins, Dugongs, Green and Leatherback
turtles, Tiger Sharks, other kinds of rays and sharks, and several kinds of
sea-snake are present throughout the year, whilst Humpback Whales,
Manta Rays and Whale Sharks are annual visitors, and Killer Whales, seals,
and sail- and bill-fish all turn up at various times. The friendly dolphins of
Monkey Mia, Shark Bay‟s most famous residents, are known and admired by
people across the world. Some 80 different types of coral have been
recorded, and the Bay‟s waters are home to many other kinds of marine
life, including star-fish, sponges and sea-urchins, ascidians, bryozoans,
tunicates, polychaetes, and other kinds of benthic fauna.71
The foundation of the Bay‟s marine environment is seagrass, which grows
more profusely in the warm, shallow waters than anywhere else on Earth.
Seagrass meadows cover an area of approximately 4,000 km², with the
Wooramel Seagrass Bank, which fringes the mainland coast north of
Hamelin Pool and is the largest seagrass structure in the world, covering
some 1,030 km². The vast seagrass communities have a fundamental
influence over both the oceanography and the biota of the Bay. Living
seagrass modifies the physical and chemical properties of the water, adding
to the net productivity of the ecosystem. Seagrass has, over time, also
shaped the geology of the seafloor, producing the vast carbonate banks that
have, in turn, given rise to the steep salinity gradients within the Bay. The
salinity gradient ranges from Oceanic in the outer, northern and western
parts of the Bay, Metahaline in Freycinet Estuary and Hopeless and
70
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Disappointment Reach, and Hypersaline in Hamelin Pool. Three distinct
biotic zones correlate with the salinity gradient, with a decrease in the
overall abundance and diversity of marine species occurring in the
Metahaline and Hypersaline areas. The Hypersaline environment of Hamelin
Pool creates the conditions that made possible the development of
Stromatolites, the rock-like, microbial structures which are the best
surviving examples on Earth of the Earth‟s earliest ecosystems.

Aims and Structure
The history of science at Shark Bay has involved scientific investigations of
the

natural

environment

described

above.

The

form

that

these

investigations have taken, and how these investigations have evolved over
time, is examined in the remainder of this thesis. A wide range of scientific
field-work occurred at the Bay between 1616 and 1991, embracing research
undertaken in many of the scientific disciplines, sub-disciplines and fields
that Peter Bowler has designated elsewhere as the „environmental sciences‟,
a category „that includes all the sciences that deal with our physical and
organic environments, ranging from geography and geology to ecology and
evolution theory‟.72 An alternative definition with particular relevance to this
thesis is the concept of the „field sciences‟ outlined by Henrika Kuklick and
Robert Kohler (1996).73 The field sciences, „an extended scientific family
embracing all manner of specialties practised in the field‟, covers the full
range of scientific activity pursued at Shark Bay; the natural history and
geographical exploration of the early seaborne European explorers, the
cartography, hydrography and related geographical sciences of the early
and mid nineteenth centuries, the various forms of applied and pure
research in marine science and the interest in biogeography and evolution
apparent through investigations in sub-disciplines of botany and zoology
during the late nineteenth and early twentieth centuries, and the marine
biology, wildlife research and conservation biology, and sedimentology,
palaeoecology, and oceanography that proceeded concurrently with the
emergence of ecological science in the era following the Second World
War.74 Recognising that science at Shark Bay has consisted of investigations
in these „field sciences‟ is also an acknowledgement of the isolation that is a
72
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central feature of the region‟s history and geographical location. Throughout
the period in question the Bay has been a remote destination for field
investigations relevant to the broader interests or questions important to
scientists belonging to a scientific metropolis, disciplinary community or
centre of research located elsewhere, in Perth or another Australian city or
town, or a major overseas city like London, Paris or Berlin.
As with Bowen and Bowen‟s The Great Barrier Reef, the history of science
at Shark Bay has passed through a sequence of stages or periods. Each of
the seven chapters that follow is concerned with a discrete period of
scientific activity, commencing with the initial discovery and exploration of
the Bay by Hartog and Vlamingh, the English explorer and naturalist William
Dampier, and a French expedition commanded by St. Allouarn. The second
chapter is devoted to the scientific exploration of Shark Bay by the Baudin
and Freycinet Expeditions, and the third to a series of hydrographic surveys
and geographical reconnaissances completed by official British expeditions
and by the first colonial visitors to Shark Bay. The following two chapters
cover the late nineteenth and early twentieth centuries, and deal with the
transformation of scientific activity through the influence of evolutionary
theory and the growing professionalism and specialisation of science. The
fourth chapter is devoted to field-work in marine science, made up of
investigations

in

marine

zoology

conducted

by

two

major

German

expeditions, in aquatic botany by a visiting Danish scientist, and the first
applied scientific research program completed by the professional marine
biologist William Saville-Kent. The fifth chapter examines investigations in
botany, zoology and ornithology on the Bay‟s Islands and Peninsulas
undertaken by an assortment of Australian and overseas scientists, and
which are bound together by a general interest in the biogeography and
evolutionary development of the flora and fauna of the region. The final two
chapters then deal with the transformation of science at Shark Bay through
the emergence of ecological science in the post-war era. Chapter five
examine as the rise of ecology through the advent of research programs in
applied population ecology, ecosystem ecology and wildlife ecology in the
1950s, whilst the sixth chapter looks at the development of ecology through
further research in each of these three fields of ecology during the 1960s,
1970s, and 1980s.
The conclusion to each chapter evaluates the period in light of the
literature of the spread and science and, where relevant, the emergence of
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ecology in Australia. The concluding chapter then reviews the history of
science and Shark Bay, before proposing a new model of the spread of
science and the emergence of ecology based on the Shark Bay experience
and with wider application to the history of science in Western Australia.
This new model consists of three phases: a phase of „Exploration,
Enlightenment, and Empire‟; a phase of „Evolution and Devolution‟; and a
phase of „Ecology and Independence‟, where a link is established between
the rise of ecological science at Shark Bay to the emergence of an
independent scientific community in Western Australia.
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I
Geographical Discovery
1616-1772
Here are also Skates, Thornbacks, and other Fish of the Ray-kind; (one Sort
especially like the Sea-Devil) and Gar-fish, Boneta‟s, etc. Of Shell-fish we got
here Muscles, Periwinkles, Limpits, Oysters, both of the Pearl-kind and also
Eating-Oysters, as well as the common Sort as long Oysters; beside Cockes,
etc. The Shore was lined thick with many other sorts of very strange and
beautiful Shells, for variety of Colour and Shape, most finely spotted with Red,
Black, or Yellow, etc. such as I have not seen any where but at this place. I
brought away a great many of them; but lost all, except a very few, and those
not of the best.
William Dampier A Voyage to New Holland (1721)

The Shark Bay known to history was formed during the early Holocene,
between 8,000 and 6,000 years ago, when the world‟s seas rose to their
current levels. Aborigines arrived in the area much earlier, as far back as
30,000 years before the present. What is known of their presence comes
from archaeological sites, of which more than 100 have been found at or
around the Bay.1 Examinations of the numerous middens indicate that the
Aboriginal population peaked after the rising of the seas, between c.7,500
and

c.3,000

years

ago,

when

mangroves

were

considerably

more

widespread than the isolated stands of the present, and food was therefore
more plentiful. Matching evidence of a diminishing population during recent
millennia is believed to correspond with a dwindling of the mangroves,2 and
the small and scattered groups encountered by European explorers probably
typified Aboriginal occupation for a considerable time past. At the time of
colonisation, Shark Bay lay at the intersection of several traditional
societies. Berndt and Berndt (1979), following Tindale (1974),3 identify
seven tribal groups occupying land touching upon the Bay‟s shores; from
north to south, the Baiyungu, the Maia, the Nandu, the Inggada, the Dedei,
the Malgana, and the Nganda.4 The world of the first inhabitants is mostly
1
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lost, but the Malgana and the Nganda peoples are now recognised as the
custodians and traditional owners of Catharrugudu, the place Dampier
named „Shark‟s Bay‟.
This chapter is devoted to the seaborne discovery and exploration of
Shark Bay during the seventeenth and eighteenth centuries. The period,
which constitutes the opening part of the first phase in the history of
science at Shark Bay, also corresponds to the beginning of Phase-1 in
Basalla‟s model of the „spread of science‟. In the first phase of Basalla‟s
model, science arrives from Western Europe as an extension of geographical
exploration. The explorer who surveys and collects the natural history and
observes the physical features of the new, non-scientific land, before
returning to Europe to study, classify, and publish the results of his
exploration, characterizes this opening phase.5 According to Basalla,
„[t]raining and expertise will increase the European observer‟s awareness of
the value and novelty of his discoveries, but they are not the crucial factors.
What is important is the fact that the observer is a product of a scientific
culture which values the systematic exploration of nature‟. He is „the heir to
the Scientific Revolution, that unique series of events that taught man the
physical was to be understood and subdued not through unbridled
speculation

or

mystical

contemplation
6

confrontation of natural phenomenon‟.

but

through

direct,

active

Such was the framework within

which Western science began its diffusion to Shark Bay.

Dirk Hartog and Geographical Discovery of Australia
The geographical discovery of Shark Bay commenced with Dirk Hartog‟s
landfall at Cape Inscription on 25 October 1616. The Cape was the natural
place to affix a signpost to commemorate the Bay‟s discovery, being the
point commanding the entrance to Naturalist Channel, the first wide
opening on the Western Australian coastline invariably met with by vessels
sailing with the prevailing winds. Hartog‟s plate, a flattened pewter dish,
was attached to a timber post and bore the inscription:

5
6
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1616
DEN 25 OCTOBER IS
HIER AENGECOMEN HET SCHIP
DEENDRACHT VAN AMSTERDAM
DE OPPERCOPMAN GILLIS MIBIAS
VAN LVICK SCHIPPER DIRCK HATICHS
VAN AMSTERDAM DE 27 DITO
TE SAIL GEGHM NA BANTVM
DE ONDERCOOPMAN JAN STINS
DE OPPERSTVIERMAN PIETER DOEKES
VAN BIL ANNO 16167

Dirk Hartog [1580-1621] was Captain of the Eendracht, a vessel of
approximately 360 tons on its maiden voyage to the East Indies with a
cargo of 80,000 reals, or „pieces of eight‟.8 No eyewitness accounts of the
voyage have survived, but it is clear that a reading of the latitude of Cape
Inscription was made at the time of the landing, using the instruments
available to Dutch navigators of the day; the Armillary sphere, the marine
astrolabe, the Davis quadrant, and the crosstaff. No technology then existed
for the precise measurement of longitude, but using the „dead-reckoning‟
methods of Dutch navigators, the distance travelled from the Cape of Good
Hope was estimated, so that the site of Hartog‟s landfall could be located on
the face of the Earth.9 After leaving its anchorage in what is now called
Turtle Bay, the Eendracht sailed for Macassar, which was reached on 14
December 1616. For three days the ship sailed amongst trading posts of the

Vereenigde

Oost-Indische Compagnie

(VOC),

the

United

East

India

Company, before taking on a return cargo at Bantam and heading back to
the Netherlands, where the voyage ended on 16 October 1617.10 Here, at
the VOC headquarters in Amsterdam, Hartog‟s encounter with „various
uninhabited islands‟, previously unknown to the Dutch, were documented in
the Company‟s archives, and committed to the cartographical record.11 Thus
does Shark Bay first appear in the annals of Western Civilisation.
Hartog‟s landfall at Shark Bay‟s outer edge took place ten years after the
first recorded European contact with the Australian mainland, the encounter
with Cape York by Willem Jansz in the Duyfken in 1606.12 In both instances
the discoveries were made by mariners employed in the service of the VOC,
7
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one of the largest trading organisations in the world at the time. A „state
outside the state‟,13 the VOC had been formed in 1602 and granted a
monopoly within the Dutch Republic over navigation in the Pacific and
Indian Oceans, plus the freedom to wage wars and settle treaties with
foreign powers. The Company rapidly came to dominate the lucrative trade
between Europe and the East Indies, controlling an empire of plantations,
forts and trading posts centred on Java and stretching across the Malay
Archipelagos as far the Molasses, the southern Chinese coast, and the
Coromandel coast and Surat.14 Jansz‟s discovery of Cape York, believed by
the Dutch to be a part of New Guinea, had been made during the course of
an exploratory voyage in search of new markets for trade.15 Hartog‟s
landfall, in contrast, was a fortuitous discovery, an outcome of the opening
of a new sea-lane between the Netherlands and the East Indies. The new
route involved outbound vessels sailing south of the Cape of Good Hope to
catch the prevailing westerlies across the southern Indian Ocean for a
distance of 1,000 Dutch Miles, before turning north and making directly for
the Sunda Straits between Java and Sumatra, thereby reducing the duration
of the voyage by half. The new sea-lane, which bordered upon the portions
of the World hitherto-unknown within European, was the cause of the
subsequent regular encounters with the Australia‟s western and southern
coastline.16
Jansz‟s and Hartog‟s sightings of unknown coasts were of interest to the
VOC principally because new lands presented opportunities for expanding
trading networks, whilst uncharted coasts posed a hazard to shipping. A
standard procedure thus existed for the recording and mapping of any
geographical discovery.17 The VOC required its merchants and navigators to
maintain logs during a voyage, where any encounters with unfamiliar coasts
could be recorded, and passed on when a vessel reached its destination. To
disseminate the information to navigators venturing out on future voyages,
the Company had by the early seventeenth-century developed a special
13

Vermeulen, T. (1990) „The Dutch Entry into the East Indies‟ in Hardy, J. and Frost, A. eds

European Voyaging Toward Australia Canberra: Australian Academy of the Humanities,

pp.33-42
14
Schilder, G. (1988) (1988) „New Holland: the Dutch Discoveries‟ in Williams, G. and Frost,
A. eds Terra Australis to Australia Oxford University Press, pp.83-96; Schilder (1976a)
pp.38-9
15
Schilder (1976a)
16
Broek. J.O.M. (1967) „Geographical Exploration by the Dutch‟ in Friis, H. ed The Pacific
Basin: A History of its Geographical Exploration New York: American Geographical Society,
pp.169-60; Schilder (1976a) pp.54-8
17
Skelton, R.A. (1954) Explorer‟s Maps: Chapters in the Cartographic Record of Geographical
Discovery London: Routledge and Keegan Paul, pp.207-08

28

Hydrographic Office at Amsterdam to produce and revise the nautical charts
carried aboard its merchant fleet.18 It was at the Hydrographic Office, a
leading centre of European cartography in the seventeenth century, where
the discoveries made by Jansz and Hartog were first mapped. The earliest
surviving depiction of Jansz‟s discovery, shown as a southern extension of
New Guinea, is a 1622 chart of the Pacific Ocean executed by the VOC‟s
chief mapmaker Hessel Gerritsz.19 The earliest cartographical record of
Hartog‟s discovery is a chart of the Indian Ocean, also produced by Gerritsz
in 1622. Prepared on the Mercator Projection, the chart depicts the coastline
observed by Hartog between 22˚20/30 and 28˚00/10 as „Eendracht‟s Land‟,
identifies his anchorage in Turtle Bay at 25˚ 20/30 as „Dirck hatogs ree‟,
and shows where the new coastline lies in relation to Africa, the Persian
Gulf, the Indian Subcontinent, the Sunda Straits and Sumatra, all of which
have a profile and position recognisable today.20 Together, the Indian Ocean
and Pacific Ocean charts showing Jansz‟s and Hartog‟s discoveries are the
oldest preserved cartographical records in Australian history.21
Other charts produced at the VOC‟s Hydrographic Office record the growth
of geographical knowledge resulting from subsequent encounters with the
Australian coastline. After the 1622 charts, the next oldest extant chart is a
large-scale plane chart produced by Gerritsz in 1627. The chart shows all
the Dutch discoveries between 1616 and 1622: Hartog‟s „Eendracht‟s Land‟;
the „Willem‟s River‟, believed to be North-West Cape and Exmouth Gulf,
found by the Mauritius in July 1618; the islands of the Houtman‟s Abrolhos
encountered by the Dordrecht and Amsterdam in 1619; and Cape Leeuwin
and the extreme south-west coast encountered by the Leeuwin in 1622.22 A
chart from 1628 of the Malay Archipelago depicts further discoveries,
recording the part of the north-west coast, „de Wits Land‟, found by the

Vianen during 1628, and the whole stretch of the southern Australian coast
between Cape Leeuwin and the Nuyts Archipelago charted by Pieter Nuyts
aboard the „t Gulden Zeepaard in 1627.23 Later charts depict the substantial
advances in geographical knowledge that resulted from the two voyages of
Abel Tasman in 1642 and 1644, which together constitute the zenith of the
Dutch contribution to the discovery of Australia. Tasman‟s two voyages, the
18
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outcome of a concerted effort by the VOC to learn more about the extent
and character of „the South Land‟, led to the charting of extensive parts of
the North-Western and Northern shores of the continent, plus portions of
Tasmania and New Zealand.24 In this way, less than four decades after
Jansz‟s landing at Cape York, the VOC came to possess accurate charts of
nearly two-thirds of the Australian continent, whereupon the extent of the
coastline known to Europeans remained fixed for over a century.25
The first recorded observations of the Australian flora and fauna were
another outcome of the early Dutch encounters with the continent. These
observations, contained ships‟ log-books and other documents in the VOC
archives, have been reproduced in several works on the history of
Australian science.26 In the case of vessels off the Western Australian coast,
the first reference to fauna of any kind originates in a letter dated 24 June
1618 by the captain of the vessel Zeewolf, the second vessel to fall in with
the coast after the Eendracht, where it is written that „[w]e saw many birds,
among them several which seemed to be land-birds, as a white pintail and
some schaerstaetges [scissor-tails]‟ just north of the present site of
Geraldton.27 In 1627, when the Het Wapen van Hoorn passed by Shark Bay,
the details recorded in the ship‟s log comprises the next earliest reference
to the natural history of Western Australia:
On the 7th September we resolved to run for the South-Land, that
we might be near Java before the middle of October. On the 17th
do. We sighted the land of d‟Eendracht near Dirck Hartochs reede,
at about 7 miles distance from us; the land was of middle height
something like [Dover] in England; it is less low than has been
asserted by some, and of a whitish hue, so that at night it cannot
be seen before one is quite close to it. When by estimation we
were at two miles distance from the land, the coast seemed to
have a foreshore of consisting of small hills here and there.
According to our observations the land lay quite differently from
what our charts would have us believe, to wit, North by West and
North-North-West, from a point three miles of South of the
aforesaid height to a point 8 or 9 miles north of it; which were the
furthest points seen by us…We cast the lead five miles off shore in
75 fathoms, muddy bottom mixed with small red pebbles, and five
24
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glasses afterwards, two miles offshore, in 55 fathoms sandy
bottom, for hardly anything was found sticking to the lead when
heaved. We had seen no other signs of land beyond gulf-weed
floating about in small quantities just as in the Saragossa Sea,
and some land-birds flying overhead. The many-coloured birds
which we met near the islands of Tristan de Aconcha, left is two
days before…Instead of them, we saw a black bird with a white
tail, having white streaks here and there under its wings; a bird, it
seems, of rare occurrence. Three of four days before we also saw
a number of sanderlings. Close inshore we also saw a quantity of
Cuttlebone.28
The wreck of the Batavia at the Abrolhos Islands in 1629, best remembered
for the mutiny and massacres carried out by the survivors, resulted in the
first reference to an Australian mammal, the Tamar Wallaby Thylogale

eugenii derbiana, in the journal of the ship‟s captain François Pelsaert.29 In
1635 the captain of the Amsterdam recorded the sight of „a small saturn
gull, and not above 6 or 7 other gulls‟ off the coast of Dirk Hartog Island,30
and of Bernier Island in 1636, the captain of the Banda reported having
seen „two stately black birds as large as swans, which had orange-yellow
bills and were almost half a yard long‟, the first written reference to the
Black Swan Cygnus atratus.31
The charts and ships log-books were the exclusive property of the VOC,
so that the early encounters with the Australian continent were initially kept
secret. However, the information soon leaked to commercial geographers,
thus making the discovery of Australia known across Europe. As early as
1625, the Dutch commercial mapmaker Jodocus Hondius incorporated the
coastline depicted of Gerritsz‟s 1622 chart on a new map of the world, the
first time that a true depiction of the Australian coastline appeared in
public.32 Also around 1625, the globe-maker Arnold Florent van Langeren
included the Dutch discoveries on commercially-available globes, as did the
mapmaker Hendrik Van Langren on a large wall map published in
Amsterdam.33 In 1631 the Dutch discoveries were included for the first time
in an atlas, appearing in the Gerardi Mercartoris Atlas published by Jan
Cloppenburgh and the Atlantis Maioris Appendix published by Hendrik
Hondius, and in 1634, the discoveries were shown on a regional scale in an
atlas for the first time, in the map of the East Indies included in Willem
28
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30
31
32
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Blaeu‟s Novus Atlas.34 Altogether, of the approximately 120 world maps
published between Jansz‟s landfall at Cape York in 1606 and Tasman‟s first
voyage of exploration in 1642, at least 10 maps depicted the Dutch
discoveries. After Tasman‟s voyage the coastline was depicted with even
greater frequency.35 The implications for European understanding of the
Earth‟s surface were profound. The Australian coastline, revealed through
empirical observation, had begun to appear in spaces hitherto occupied by
the a priori hypothesis of an unknown southern continent, the mythical
Terra Australis Incognita. Although belief in the existence of Terra Australis
lingered on in some quarters until Cook‟s three voyages during the 1770s
proved its non-existence, the Dutch discoveries, by replacing unproven
speculation with demonstrated facts, had produced a major advance in
geographical knowledge.
Hartog‟s landfall at Cape Inscription thus belongs to the „Age of
Discovery‟, the era of European discovery and exploration of the New World
that commenced in 1492 when Columbus crossed the Atlantic and found the
Americas.36 The growth of European geographical knowledge that proceeded
as a consequence of this momentous voyage had been explosive, shattering
for all time the authority of texts inherited from classical antiquity and
deferred to scholars since the Renaissance, especially Ptolemy‟s Geography,
the supreme geographical work within Western Civilization for over a
millennia. The Dutch discovery of Australia, the last inhabited continent to
be found by Europeans, opened a new frontier in this process of learning
and the overthrow of old precepts, heralding the abandonment of one of the
more fantastic and enduring misconceptions about the distribution and
outline of the world‟s landmasses.37 The Age of Discovery to which the
Dutch discoveries belonged was, in turn, a part of the wider series
developments designated as the „Scientific Revolution‟, whereby the
conceptual and structural foundations of modern science were established in
the place of the Medieval world-view and the re-emerged ancient Greek and
Roman understandings of nature and the universe.38 The contribution of the
New World discoveries was an essential element of the Scientific Revolution,
34
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opening vast new fields that exposed the limits and falsehoods of preexisting knowledge, and demonstrating the superiority of empirical inquiry
over the authority of inherited wisdom.39 The technical basis of the Dutch
discoveries, including the advances in astronomy and navigational technique
that allowed the Western Australian coast to be located on the Earth‟s
surface, and the advances in cartographical methods and the rise printing
which made the discoveries known dissemination across Europe, likewise
belonged to larger process of advancement that produced modern science.40
Other manifestations of the Scientific Revolution were to influence the
next stage in the history of science at Shark Bay. A crucial aspect of
subsequent exploration was a new, more observant attitude towards natural
history, ultimately rationalised and framed by Bacon‟s insistence on the
inductive method as the key to unlocking nature‟s mysteries, and Descartes‟
creed of nature as a mechanical system open to understanding through
human reason.41 The Royal Society, one of the main embodiments of the
new methods and organisational framework of science that developed
during the seventeenth century, had a particular role in shaping the
progress of science at Shark Bay. Formed in London in 1660, the Royal
Society was active in promoting the new approach to natural history,
especially amongst voyages of discovery.42 As early as 1665, the Society
went so far as to publish a set of directions for sailors venturing out to
distant seas, encouraging them to keep journals and other records of their
observations for the benefit of scientists in Europe.43 This attitude, an early
example of the motives underpinning scientific exploration in the eighteenth
century, had an immediate impact upon the explorers who followed in the
wake of Hartog.
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Willem de Vlamingh‟s Exploration of Shark Bay
Willem de Vlamingh‟s Expedition along the Western Australian coastline in
1696-97 was the first European voyage known to have entered Shark Bay
after Dirk Hartog. The Expedition completed the first deliberate exploration
of Shark Bay, produced the first map of the Bay, and led to the first
published account of the Bay‟s natural history. The Expedition also
completed the first examination of the future sites of the cities of Perth and
Fremantle, led to the naming of Rottnest Island and the Swan River, and
resulted in the first published account of many Australian animals, including
the Black Swan and the marsupial Quokka Setonix brachyurus.44 Its origins
were such that it is recognised as being unique amongst the Dutch voyages
to Australia, insofar as „it was designed from the outset as a voyage of
scientific exploration‟.45 At the same time the Expedition effectively
abolished

any

interest

in

the

„Great

South

Land‟

held

within

the

Netherlands, and it became the final major Dutch voyage to the continent.46
For these reasons, Vlamingh‟s Expedition represents the culmination to the
Dutch contribution to the history of science at Shark Bay.
The genesis of the Expedition lay in the loss of the VOC ship Ridderschap

van Holland between the Cape of Good Hope and Batavia during 1894.
Concern for the fate of the ship, its cargo and crew, prompted the VOC to
consider a voyage to search for any wreckage and survivors, and any traces
of other ships that had previously gone missing en route to the East Indies.
The proposal then acquired a broader objective, the „[f]urther exploration of
the coast and, as much as possible, the interior‟ of Western Australia,47 due
the influence of one of the Company‟s directors, Nicolaas Witsen, who
favoured such investigations.48 Witsen, a former mayor of Amsterdam and
noted scholar and naturalist, became the leading proponent of the
prospective voyage. His diverse achievements included the acclimatisation
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of coffee in the Netherlands, participating in an important diplomatic
mission to Russia, and authoring a standard manual on Dutch shipbuilding
and the geographical text Noord en Oost Tartarye (North and East Tartary).
His credential as a scientist were similarly wide-ranging; he was skilled in
cartography, maintained an extensive cabinet of botanical and zoological
specimens,

corresponded

with

naturalists

across

Europe,

and

had

commissioned the famous Codex Witsenii series of paintings of the flora and
fauna of the Cape of Good Hope and the East Indies.49 Witsen was also a
Fellow of the Royal Society, although his support for the Expeditions
appears to predate the Society‟s directive to mariners of 1696. Something
of his expectations for the Expedition were nevertheless expressed in a
letter to the English naturalist Gisbert Cuper, where he wrote of his hope
that those sent out „would report to us many curious things upon their
return‟, and that they would manage „to catch a South Lander and bring him
hither‟.50 It is because of Witsen that the voyage, approved by the VOC in
December 1695,51 is recognised as an early form of „scientific expedition‟.52
The equipping of the expedition was commensurate with a large-scale
voyage of exploration. Three vessels were built and fitted out especially for
the enterprise: the frigate Geelvinck, flagship of the fleet, of approximately
280 tons and a crew of 134; the hooker Nijptangh, 190 tons, with a crew of
50; and the galliot Weseltje, 50 tons and a crew of 14.53 Willem de
Vlamingh [1640-c.1699], the captain placed in charge of the expedition,
was an experienced navigator who had earned a reputation for geographical
discovery in the Arctic as the skipper of whaling vessels in the 1660s, and
led two previous voyages to the East Indies for the VOC.54 The official
instructions Vlamingh received were three-fold: to visit and explore the
South Atlantic island of Tristan de Cunha, and the islands of St. Paulo and
St. Amsterdam in the southern Indian Ocean; to search for the missing

Ridderschap van Holland

and other wrecks along the Western Australian

coast; and to explore the coast and coastal margins of the continent, with a
particular direction to „thoroughly explore the condition and take prefect
note‟ of any „harbour, roadstead or anchorage‟ encountered, and all „inlets,
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creeks and rivers‟ that may be found leading into the interior.55 To facilitate
these objectives, the expedition was supplied with all the information
concerning its destinations held in the VOC archives, including numerous
charts of the coasts to be visited, and an extensive set of navigational
equipment.

On

Witsen‟s

direction

an

artist

and

draftsman,

Victor

Victorszoon, was also added to the expedition.56
The expedition departed from the Netherlands on 3 May 1696 and arrived
off the Western Australian coast on 29 December 1696, calling at Cape of
Good Hope and exploring Tristan de Cunha, St. Paulo and St. Amsterdam
along the way.57 The ships came within sight of Rottnest Island on 29
December 1696. Vlamingh and his men explored the Island until 4 January
1697, before moving to anchor near the mouth of the Swan River, which
they ascended and explored until 13 January. The Expedition then travelled
northwards, surveying the coastline, and landing for closer explorations
near the present sites of Cervantes, Jurien, Port Gregory and Kalbarri. On
the 30 January 1697, the Geelvinck, Nijptangh and Weseltje all sailed past
Steep Point and anchored at the entrance to South Passage, where the
exploration of Shark Bay began.
Vlamingh‟s first action was to despatch a boat during the afternoon of 30
January to survey South Passage. Boats were also sent out on the following
day, reporting in the evening that the land to the north of the anchorage
was an island, whilst to the south was an inlet, probably Blind Strait, with
„very shallow water that the pinnace could not negotiate‟.58 The next
morning, the boats were sent to sail around Hartog‟s Island, and find a
better anchorage for the ships. Sailing with the southerly breeze, it took the
exploring party just a day to reach the northern end of the Island. On 2
February, the crew of the Geelvinck‟s pinnace ascended the cliffs at Cape
Inscription „to look to seaward to see if there was something else of
remnants of ships or anything else‟, whereupon Hartog‟s plate was located,
and retrieved.59 The boats returned to the ships on 3 February with the
plate, causing Vlamingh to realise „that I was truly in the Bay of Dirk
Hartog, of which I have often heard tell‟.60 The party also brought back a
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large bird‟s head that had been found on the Island, and reported having
found

„two

nests
61

circumference‟.

made

of

branches,

big

some

three

fathoms

in

During their time at anchor, crewman aboard the

Nijptangh had in the meantime caught „three great sharks‟, one of which
was found to contain thirteen offspring „in size like a pike‟. On 4 February,
Vlamingh resolved to move the ships to the anchorage behind Cape
Inscription in Turtle Bay.
The next part of the exploration of Shark Bay took place between 5 and
11 February, whilst the three ships remained anchored in Turtle Bay.
Vlamingh decided to more closely survey the east coast of Dirk Hartog
Island and the coast of Peron Peninsula that could be glimpsed across
Denham Sound, and after victualling the Geelvinck‟s and Nijptangh‟s boats
with supplies to last eight days, he headed off himself to lead the party into
the Bay.62 For three days the boats struggled to make headway into the
strong southerlies, and were prevented by the swell from crossing over to
Peron Peninsula. Each night they camped on Dirk Hartog Island, where they
saw numerous turtles, „caught a fish of an immense size‟, and „saw an
animal like a dog swimming in the water‟, probably a dingo.63 On 8 February
the party reached a „river‟, likely to have been Useless Inlet, which was
ascended to a distance of three miles, before going ashore and camping „in
a very bad spot, altogether wild and barren‟.64 That evening the weather
turned, and a „heavy thunderstorm [with] thunder and lightning‟ lashed the
camp all night.65 In the morning the boats crossed to the Peninsula, where
they landed to dig for fresh water, without success. Later the same day the
party came upon „an inlet like a river‟,66 believed to be Little Lagoon just
north of the present townsite of Denham, which was entered on the high
tide, where the party stopped to make camp. The boats returned to the
anchored ships the next day.67
During Vlamingh‟s absence the crew of the ship had landed again on Dirk
Hartog Island to explore further and take measurements of latitude, on one
occasion losing a sailor to drowning when the pinnace from the Geelvinck
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capsized following a sudden squall.68 Victorszoon, who also remained with
the ships, had in the meantime completed three watercolour coastal profiles
of Shark Bay since the Expedition‟s arrival; two of South Passage, and one
of Turtle Bay, showing where Hartog‟s plate had been found.69 A final
landing was made on Dirk Hartog Island after Vlamingh‟s return, in order to
affix a new plate inscribed with both a record of their visit and a copy of the
original inscription left in 1616. The ships departed Turtle Bay on 12
February, and sailed along the west coast of Dorre and Bernier Islands,
before rounding Koks Islet in the afternoon and standing down Geographe
Channel to a new anchorage between the Islands and the mainland. Over
the next two days, Vlamingh surveyed the Bay‟s northern waters,
approaching to within two miles of the mainland coast. On 16 February the
ships, which had reached the southern end of Dorre Island, exited the Bay
again through Naturalist Channel, and headed north, passing Red Bluff on
the mainland on 17 February. The survey of the coastline continued until 21
February, reaching as far as Exmouth Gulf, where Vlamingh decided to
cease the exploration. The ships arrived at Batavia between 17 and 20
March 1697, where the expedition wound up. Vlamingh, who had fallen ill
during the voyage, did not survive the journey back to the Netherlands.70
The reports of the Expedition‟s results that eventually reached Amsterdam
had the effect of abolishing any interest held by the VOC in „the miserable
Southland‟.71 Nothing of any commercial value had been found, the
indigenous peoples presented no opportunities for trade, and the barren
and inhospitable coast offered little prospects for settlement.72 Moreover,
reports had arrived at the Cape of Good Hope soon after Vlamingh‟s
departure that the Ridderschap van Holland had been taken by pirates near
Madagascar,

although

conclusive

evidenced

never

eventuated.73

Yet

notwithstanding these disappointments, the Expedition did produce some
positive results. Foremost amongst these was a most accurate chart of the
Western Australian coast produced during the seventeenth century,
included on which was the first cartographical representation of Hartog,
Bernier and Dorre Islands. The new chart, produced by the VOC mapmaker
Isaac de Graaf, thus became another landmark in early Australian
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cartography. As had happened with the earlier discoveries, the chart
eventually found its way into the public sphere and began to be
incorporated

in
74

geographers.

maps,

atlases

and

globes

produced

by commercial

Victorszoon‟s coastal profiles were, however, not published,

and became lost in a private collection, only being rediscovered in the
1970s.
The scientific achievements of the Expedition likewise included some
notable outcomes. Witsen was initially disappointed with the results of the
voyage, writing to Cuper that „little has been gained, because the
commodore, overmuch inclined to drinking, has not gone much ashore, and
has stayed nowhere longer than three days, contrary to his instructions‟.75
However, in another letter to the English naturalist and physician Martin
Lister, Witsen provided a summary of the natural history observed by the
Expedition in Western Australia. A summary of the letter appeared in the

Philosophical Transactions of the Royal Society in 1699.76 The letter did not
mention Shark Bay or indeed any of the other places visited, referring only
to „Nova Hollandia‟ in its title, and its contents were brief. Nevertheless, it
contains the first published references to the natural history of Shark Bay:
On this voyage nothing hath been discovered which can bee any
way serviceable to the company. The soile of this countrey hath
been found to be verry barren and as a desert; no freshwater
rivers hath been found, but some saltwater rivers, as also no
fourefooted beasts except one as great as a dogg with long eares
living in the water as wel as on the land. Black Swanns, parrets
and many Sea Coks were found…There were also found some
Birds nests of a prodigious greatness, so that six men could not,
by stretching out their arms, encompass one of them; but the
Fowls were not to be found. There was great store of Oysters,
Lobsters, and Crabs; as also of strange sorts of Fish…The coast is
very foul and full of rocks.77
Some specimens collected during the Expedition were returned to the
Netherlands, including some sample of wood taken at Rottnest Island, some
seed taken either at Rottnest or along the Swan River, and at least two
shells collected somewhere along the coast. These shells were referred to
by Lister in an addendum to Witsen‟s paper in Philosophical Transactions as
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„the first Nautilus, the other the „Concha persica clavicula radiata‟‟,78 but
neither the shell, nor the botanical specimens, have ever been relocated.
Later publications added to the literature of the Expedition, without yielding
any further information on the natural history of Shark Bay. In 1705,
Witsen provided another, slightly more detailed summary of the natural
history observed during the Expedition in the second edition of his Noord en

Oost Tartarye. A similar overview was included in a book published in 1726
by the Dutch geographer Francois Valentijn titled Oud en Nieuw Oost Indie
(Old and New East Indies).79 The Vlamingh Expedition had been the
pinnacle of the Dutch contribution to the progress of science at Shark Bay,
but its results were almost immediately eclipsed by the achievements of the
next expedition.

William Dampier, the First Naturalist
William Dampier [1651-1715], the English buccaneer-adventurer, visited
Shark Bay two and a half years after the Vlamingh Expedition. Dampier
occupies a singular place in the history of Australian science. Variously
celebrated as „the Father of Australian natural history‟,80 „a scientific man of
action‟81 and „a precursor of Banks and Darwin‟,82 he was the first person to
circumnavigate the Earth three times, the first naturalist to visit all five
inhabited continents, and the first Englishman to leave a record of having
visited Australia.83 The accounts he wrote of his travels, replete with
climatic, botanical, zoological and ethnographical observations, are classics
of travel-writing and descriptive natural history; Charles Darwin drew
inspiration from Dampier during his own voyage aboard the Beagle,
Alexander von Humboldt described him as „the finest of all travel writers‟.84
As a forerunner to the scientific travellers of the eighteenth and nineteenth
centuries, he is also an early model of the Phase-1 scientist in Basalla‟s
framework for the „Spread of Western Science‟.85 In 1699, Dampier led the
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first official English expedition to Australia into his „Shark‟s Bay‟, where he
landed on Dirk Hartog Island, not far from Cape Inscription, and collected
the first specimens of the Australian flora to be classified and described by
European botanists. Shark Bay has not had a more famous visitor ever
since.
Dampier had initially visited Australia in 1688, when he called at the
Kimberley‟s aboard the vessel Cygnet and spent five weeks ashore at what
became Cygnet Bay in King Sound during the course of his maiden, twelveyear odyssey across the globe.86 This first circumnavigation was the making
of his reputation as a scientist and explorer. After returning to England in
1691 he published A New Voyage Round the World (1697), an account of
his travels as a seaman and pirate through the through the Americas, the
Pacific, and the East Indies. The book was a commercial and literary
sensation, running to three editions within nine months, and being rapidly
translated and released in a number of European languages. Dedicated to
the President of Royal Society, it was filled with the precise and vivid
descriptions for which the author became famous, introducing readers to
strange and fabulous creatures, exotic lands and islands, the customs and
appearance of the native peoples, and the daring exploits of the buccaneers
that roamed the New World plundering Spanish settlements and shipping.87
The book also included the first published descriptions of the Australian flora
and fauna, and the Australian Aborigines, based on Dampier‟s stay at King
Sound in 1688.
The response to A New Voyage Round the World led directly to Dampier‟s
second voyage to Australia. Following the book‟s successful release he was
lauded by the Royal Society, which printed a review of its contents in the
journal Philosophical Transactions, and invited Dampier to address the
Society‟s fellows in March 1697.88 On the Society‟s urging, Dampier
compiled a second volume incorporating unused materials from his journals
and notes, which duly appeared as Voyages and Descriptions (1699). The
new volume included a section titled A Discourse on Trade-Winds, Breezes,

Storms, Seasons of the Year, Tides and Currents, a seminal guide to
navigation in the far-flung and little-known seas he had sailed through, and
which boosted his standing as a seaman and scientist. By this stage, his
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next voyage was already underway. During 1697, when he first rose to
prominence, Dampier had been introduced by the President of the Royal
Society to the First Lord of the Admiralty, who had invited Dampier to
submit a proposal for a new exploratory expedition, the first of its kind
sponsored by the navy. There existed at the time a heightened interest
within England in the far-flung and mysterious South Seas, and Dampier,
conscious of the potential for both geographical discovery and possibilities
for commerce, chose to explore New Holland and the nearby East Indies. It
was to be the first time an English expedition visited Australia.
Dampier‟s plan for the voyage was to cross the Pacific by way of Cape
Horn, and explore the unknown eastern coast of New Holland and the
eastern reaches of New Guinea and the East Indies. His request for two
ships and a three-year commission was in keeping with these objectives.
However, the Admiralty, in approving the expedition, granted Dampier only
one vessel, the ageing, 290-ton Roebuck, „a vessel so rotten that the
survival of her company must be considered one of the principal miracles of
the age‟.89 Delays in fitting out and provisioning the vessel also occurred,
and it was not until January 1699 before the Expedition was ready to
depart. The delays also caused Dampier‟s instructions to be revised. His
original plans were abandoned so as to avoid a passage around Cape Horn
during the winter, and he was instead ordered cross the Atlantic and
approach New Holland from the west, across the Indian Ocean. After calling
at the Canaries, the Cape Verde Islands and Bahia, in Brazil, were the
Expedition remained for a month, the Roebuck made a direct crossing of the
Atlantic and Indian Oceans, eventually reaching the Western Australian
coast north of the Abrolhos Islands in July 1699. Dampier, seeking a safe
anchorage, travelled north along the coast until, on 2 August, he reached
South Passage, which was surveyed by boat, and found to be blocked by
threatening reefs. The Roebuck then put out to sea again to ride out a
storm, before reaching Naturalist Channel on 6 August, which Dampier
cautiously entered. That evening the ship was anchored near Cape Levillain
at the southern end of Turtle Bay, where, during the course of the night, a
large shark was captured and cut open, and found to contain the remains of
a Dugong, which Dampier later incorrectly identified as being the „Head and
Boans of a Hippopotamus‟.90
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The expedition landed for the first time on Dirk Hartog Island on the
afternoon of 6 August, when Dampier sent a party ashore to search for
water, which could not be found. On 7 August Dampier himself disembarked
to explore the Island, coming ashore between Cape Levillain and Withnell
Point, about 5 km south-east of Cape Inscription.91 What he found upon
landing is recounted in his trademark descriptive style:
The Mould is Sand by the Sea-side, producing a large sort of
Sampier, which bears a white Flower. Farther in, the Mould is
reddish, a Sort of Sand producing some Grass, Plants, and
Shrubs. The Grass grows in great Tufts, as big as a Bushel, here
and there a Tuft: Being intermix‟d with much Heath, much of the
kind we have growing on our Commons in England. Of Trees or
Shrubs here are divers Sorts; but none above 10 Foot high: There
Bodies about 3 Foot about, and 5 or 6 Foot high before you come
to the Branches, which are bushy and compos‟d of small Twigs
there spreading abroad, tho‟ thick set, and full of Leaves; which
are mostly long and narrow. The Colour of the Leaves was on one
Side whitish, and on the other green; and the Bark of the Trees
was generally of the same Colour with the Leaves, of a pale
green. Some of these Trees were sweet-scented, and reddish
within the Bark, like the Sassafras, but redder. Most of the Trees
and Shrubs had at this Time either Blossoms or Berries on them.
The Blossoms of the different Sort of Trees were of several
Colours, as red, white, yellow etc. but mostly blue: And these
generally smelt very sweet and fragrant, as did some of the rest.
There were also beside some Plants, Herbs and tall Flowers, some
very small Flowers, growing on the Ground, that were sweet and
beautiful, and for the most part unlike any I had seen
elsewhere.92
Unlike the Vlamingh expedition, which had explored Shark Bay at the height
of summer, Dampier had arrived during the winter season, and so found the
vegetation, including the ephemerals, in full-flower.93 The birds visible on
the Island included:
but few Land-Fowls; we saw none but Eagles, of the Larger Sorts
of Birds; but 5 or 6 Sorts of Small Birds. The biggest Sort of these
were not bigger than Larks; some no bigger than Wrens, all
singing with great Variety of fine shrill Notes; and we saw some of
their Nests with Young Ones in them. The Water-Fowls are Ducks
(which had young Ones now, this being the Beginning of the
Spring in these Parts;) Curlews, Galdens, Crab-catchers,
Cormorants, Gulls, Pelicans; and some Water-Fowl, such as I have
not seen any where besides.94
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The animals found by Dampier „were only a sort of Racoons, different from
those of the West Indies, chiefly as to their legs; for these have very short
Fore-Legs; but go jumping upon them as others do‟.95 Otherwise he
observed only „a Sort of Guano‟s‟, or goanna, which having „never seen
never seen such ugly Creatures any where but here‟, he caught and
dissected, and later described in some detail.96
On 11 August Dampier quit his anchorage and headed further into Shark
Bay, to search further for water and „for the sake of discovering this part of
the Coast‟.97 The following day the ship passed by the end of Peron
Peninsula, which Dampier mistook for an Island, and presently came upon
the mainland coast, which was found to be fringed by sandbanks that
prevented any attempt at landing. On the 13 August the Roebuck was
moved to a new anchorage behind Bernier Island, where Dampier had the
ship „scrubb‟d‟, and sent a party to land on Bernier Island to search for
water, again without success. The Expedition left Shark Bay through
Naturalist Channel on 14 August. During late August Dampier explored the
islands of what became the Dampier Archipelago off the north-west coast,
before leaving Australian waters to replenish at Timor. The Expedition went
on to explore New Guinea and discover New Britain and New Island, but
was prevented from continuing on to the eastern coast of Australia by the
poor condition of the Roebuck. The ship eventually sank at Ascension Island
on the return to England in 1701.
In 1703 Dampier published an account of his expedition, A Voyage to New

Holland. An evocative narrative of „the Nature of the Inhabitants, Animals,
Plants, Soils, etc. in those distant Countries, which have either seldom or
not at all been visited any Europeans‟,98 the book became another classic of
descriptive natural history, thus confirming Dampier‟s standing as a
naturalist and explorer.99 The section covering his examination of Shark Bay
ran to over a thousand words, detailing the flora and fauna of Dirk Hartog
Island, the bird- and sea-life observed during the Roebuck‟s stay, the
shallow character of the Bay and the appearance of its coastlines, and the
reports of Bernier Island Dampier received from the party that landed there.
It was not until the nineteenth century before a more detailed account of
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the Bay‟s natural history appeared. Dampier also included his own charts of
Shark Bay and the Western Australian coast in his book, as well as several
coastal profiles of the Bay and the north-west coast, the first such
illustrations of the Bay ever to appear in print. In 1709 Dampier published a
second volume, A Continuation of a Voyage to New Holland, completing the
history of the expedition between the departure for Timor and the

Roebuck‟s foundering at Ascension Island.100
Another important result of the Expedition was the return of the first
specimens of the Australian flora to Europe. A total of 23 species in 22
genera from 17 families, plus one species of seaweed, survived the sinking
of the Roebuck, of which 18 came from Dirk Hartog Island, and the
remainder from Rosemary Island in the Dampier Archipelago. Once back in
England, Dampier presented his collection to Thomas Woodward [16651728], a member of the Royal Society, who in turn distributed the collection
between John Ray [1627-1705] and Leonard Plukenet [1642-1706], two of
the foremost botanists of the time.101 Ray described 18 of Dampier‟s
specimens in his landmark Historiæ Plantarum (1704), and Plukenet
described and illustrated 6 in his Amaltheum Botanicum (1705). Dampier
also included two appendices on the scientific results of his voyage in A

Voyage to New Holland; „An Account of Several Plants‟ and „An Account of
Some Fishes‟, which included illustrations of plants and fish seen at Shark
Bay, and became the first scientific illustrations of the Bay‟s flora and fauna
ever to be published. Overall, Dampier‟s work at Shark Bay remained the
greatest single contribution to scientific knowledge anywhere in Australia
until Cook‟s voyage with Banks finally discovered the eastern coast of the
continent in 1770.

St. Allouarn‟s Expedition
Seventy-three years passed between Dampier‟s exploration of Shark Bay
and the arrival of the next European visitors, the French expedition
commanded by Louis François Marie Alleno de Saint Allouarn. On the
afternoon of 29 March 1772, St. Allouarn‟s ship, the 360 ton flute Gros

Ventre, rounded Cape Inscription and anchored in Turtle Bay, the same
roadstead where Hartog, Vlamingh and Dampier had all previously moored
100
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their ships. The next morning a landing party went ashore on Dirk Hartog
Island, the first time a French expedition set foot on Australia.102 Led by an
Ensign Mingault, the party ascended to the crest of the same extended cliffface where the Dutch explorers had chosen to affix their plates, where they
proceeded to raise the flag of Louis XV, a white standard bearing three
golden fleurs-de-lis, to bury a bottle containing a parchment and two silver
six-franc coins, and to thus claim Western Australia for the Kingdom of
France.103 The ship remained at anchor overnight, before another landing on
Dirk Hartog Island was made the following morning, where the body of a
dead sailor was buried, and a quantity of turtle-eggs and several hundred
baby turtles were gathered. Some observations of the Island were recorded
in the ship‟s logbook: Mingault had reported „that the locality was sandy and
full of very thick undergrowth‟, and the two landing parties had sighted
„several fur-bearing animals of a type unknown to them‟, „a lot of birds of
prey, gulls along the shore, crows, ducks and cormorants‟, „a kind of sage
and some thyme‟, and „a large beast like a dog which came prowling around
the places where the turtles laid their eggs‟.104 On 1 April the ship was
moved further into the Bay.
St. Allouarn‟s voyage had commenced at Mauritius in January 1772, when
the Gros Ventre set out in company with a second vessel, the Fortune,
under the overall command of the French naval officer Yves Joseph de
Kerguelen-Tremarec. Kerguelen‟s expedition was intended to re-discover
the lost „Gonneville‟s Land‟, a land in the high southern latitudes first
encountered by the Norman seafarer Paulmier de Gonneville in 1504, and
believed by the celebrated eighteenth-century French geographer Charles
de Brosses to be part of the mythical Terra Australis.105 Upon reaching the
barren sub-Antarctic island that now bears his name in February 1772,
Kerguelen became convinced he had found the missing continent, and
hastened back to Mauritius to announce his discovery, leaving St. Allouarn
to carry out the expedition‟s secondary objective of exploring the Western
Australian coastline. The Gros Ventre had fallen in with the coast near Cape
102
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Leeuwin on 16 March, and after spending a day surveying the adjoining
Flinders Bay, the ship voyaged up the coast towards Shark Bay. After
quitting his anchorage in Turtle Bay, St. Allouarn went in search of
„Dampier‟s River‟, which was depicted on the chart of the French geographer
Apres de Mannivillette carried aboard the vessel.106 The supposed river
having been located in the entrance to Denham Sound, the Gros Ventre
headed north, surveying the waters between the mainland and Bernier and
Dorre Islands. The expedition quit Shark Bay via Naturalist Channel on 8
April, and travelled along the North-West and Kimberley coasts as far as
Melville Island, before returning to Mauritius via Timor and Batavia. St.
Allouarn arrived back on 5 September 1772, and died shortly afterwards.107
The voyage contributed little to what had been achieved by Dampier and
Vlamingh. Nothing about Shark Bay or the exploration of the Western
Australian coastline was ever published, leaving no account of St. Allouarn‟s
voyage other than officers‟ journals and the logbook of Gros Ventre, which
yielded only meagre notes on natural history, wind and weather, and the
profile of the coast. The most noteworthy accomplishment was the
production of a revised chart of Shark Bay, which represented an
improvement on Vlamingh‟s chart and aided the next French expedition to
visit the Bay. St. Allouarn also completed charts of Flinders Bay in the
south, where the Gros Ventre had initially fallen in with the mainland, and
the long portion of north-west coast surveyed during the remainder of April
1772.108 Again, this chart represented an improvement on earlier versions,
and aided later expeditions. The claim of Western Australia on behalf of his
monarch lost its legitimacy following the French Revolution and the British
annexation of the whole continent. It was largely forgotten about until a
team from the Western Australian Maritime Museum uncovered the coins
and bottle at Dirk Hartog Island in 1998.109

Conclusion
Between 1616 and 1772, Shark Bay was visited by four separate vessels
from three of the leading maritime nations of Europe, the Netherlands,
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England, and France. Each of the four had anchored for over a day at the
Bay, each had landed men on Dirk Hartog Island, and each had returned
information about the Bay to Europe. The intelligence received was of the
kind associated with geographical discovery; Shark Bay had been identified
as a safe anchorage, one of few on the Western Australian coast, and its
position on the Earth‟s surface had been measured, recorded, and mapped.
Until the foundation of the penal colony at Port Jackson, no part of Australia
had been visited more often by Europeans than Shark Bay. The Vlamingh
Expedition had recorded observations that constitute the earliest references
to the Bay‟s natural history. Dampier had done considerably more,
publishing the first written description of the Bay‟s natural environment, and
collected the first specimens of the native flora to be examined by
botanists, the earliest classified botanical collection in the history of
Australian science. The historical significance of his activities, and the
quality and popularity of his writings, became factors in the ongoing interest
in the natural history of the areas he surveyed that continues to this day.
By the end of the seventeenth century, Dampier, the first naturalist and
prototype of Basalla‟s Phase-1 scientist, and the Dutch, geographical
explorers and agents of the Age of Discovery, had inaugurated the spread
of science at Shark Bay.
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II
Scientific Exploration
1801-1818
The coast, from the moment we first saw it, exhibited nothing but a picture of
desolation; no rivulet consoled the eye, no tree attracted it; no mountain gave
variety to the landscape, no dwelling enlivened it; everywhere reigned sterility
and death. If a few birds of prey skimmed, with rapid wing, the flats washed
by the waves, where, we asked ourselves, could they satisfy their hunger?
where could they quench their first? Do all the beings that dwell on this
inhospitable land drink salt water? where are their resources? For they must
have wants: where are their enjoyments? for they must have desires.
Threatening reefs, sometimes rising to the height of forty or fifty feet, seem
desirous of opposing the audacity of the mariner, and forbidding his approach
to this land, abandoned by nature. Its outline is uniform, without breaks,
almost without difference, and always very low. At the first view, you take in
an immense distance: but beware of looking for any enjoyment; the search
would be merely wasting your strength, without finding the least relief.
Jacques Arago Narrative of a Voyage Round the World (1823)

The scientific exploration of Shark Bay by the Baudin (1801-03) and
Freycinet (1818) Expeditions constitutes part of the scientific exploration of
Australia and the South Pacific by the British and French during the late
eighteenth and early nineteenth centuries. The seaborne expeditions of this
period began the scientific study of the natural environment along much of
the Australian coast, including the Great Barrier Reef, visited by the
naturalists Joseph Banks and Daniel Solander during Cook‟s celebrated
discovery of the continent‟s eastern coastline in 1770.1 In the case of Shark
Bay, where scientific investigations date back to the visits of Vlamingh and
Dampier at the end of the seventeenth century, this new phase of
exploration by the two French expeditions is marked by a significant
expansion in the range and intensity of scientific investigations, involving
the arrival of the first trained, professional scientists, the gathering of
extensive collections of specimens for classification and study in Europe,
and the beginning of specialised studies in the three traditional realms of
natural history; botany, zoology, and geology. The Baudin Expedition also
continued the geographical exploration of Shark Bay commenced by the
earlier visitors, leading to the first published map of the Bay in its entirety.
The French visits had the further effect of fostering an imperial rivalry with
the British on the western side of the continent, thus leading directly to the
next phase in the history of science at Shark Bay, the series of surveys and
reconnaissances carried out by British navigators and explorers, the subject
of the following chapter.
1
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If the Scientific Revolution of the seventeenth century had formed the
context in which the geographical discovery of Shark Bay by the Dutch and
Dampier had taken place, than the scientific exploration of the Bay by the
French developed out of the Age of Enlightenment of the eighteenth
century. At the broadest level, the imperative of locating, ordering and
classifying the diversity of Nature, fundamental to the Enlightenment
project of an encyclopaedic knowledge of the Earth and its products,
provided a core rationale for European voyages of scientific exploration.2
Furthermore, the empirical drive of science in general and the scientific
traveller in particular had been greatly facilitated during the middle part of
the eighteenth century through the inception by the Swedish botanist
Linnaeus of the Linnean system of biological classification, the foundation of
modern taxonomy.3 These developments helped to foster rapid progress in
the natural sciences within France in particular, where the greatest
naturalist of the Age, Georges-Louis Leclerc, comte de Buffon [1707-88],
brought

together

virtually

all

existing

scientific

knowledge

in

his

monumental Histoire naturelle (1749-67), a work that became the
foundation for the generation of research and theoretical speculations that
gained momentum in the second half of the eighteenth century before
exploding in a wave of enthusiasm and brilliance following the French
Revolution of 1789.4 Dominant members of this rising generation of French
scientists, including the comparative anatomist Georges Cuvier [17691832], the invertebrate zoologist Jean Baptiste Lamarck [1744-1829], and
the botanist Antonie Laurent Jussieu [1748-1846] in turn shaped the more
immediate scientific context in which the scientific exploration of Shark Bay
took place, directly influencing both the aims and the achievements of the
naturalists and „philosophical travellers‟ who took part in the voyage to
Australia.5 Indeed, the application of the theories developed by these giants
of French science to the results of scientific investigations undertaken at
Shark Bay led to the first fundamentally ecological insights into the Bay‟s
natural environment.
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Origins of the Baudin Expedition
The Baudin Expedition, the first and most important of the two French
Expeditions that visited Shark Bay between 1801 and 1818, was the largest
of all the scientific expeditions sent to Australia by the governments of
Britain and France during the late eighteenth and early nineteenth
centuries.

Occasionally

referred

to

as

„Napoleon‟s

Expedition‟,6

and

something of a standard-bearer of the new Republic born from the
Revolution of 1789, it has also become the subject of a sizeable and
growing body of literature. Two distinct themes are apparent in this
collection of historical writing: the Expedition‟s history in the context of the
imperial and military rivalry between France and Britain, particularly in
connection with the strategic objectives that accompanied its scientific
program, and through the Expedition‟s competition with Flinders‟ voyage in
the Investigator, which proceeded concurrently and made comparable
achievements in natural history and geography; and secondly, the frequent
disputes and lingering hostility between Baudin and his citizen-scientists,
evident above all in the personal enmity towards Baudin harboured by the
young zoologist François Péron [1775-1810], who emerged from obscurity
to become both the Expedition‟s greatest scientist and its official historian.7
The Expedition‟s scientific achievements have also merited considerable
discussion, and it is credited with making an outstanding early contribution
to European knowledge of Australian natural history, geography, and
anthropology.8 At Shark Bay, the Expedition‟s achievements mirrored, on a
smaller scale, the broader outcomes and achievements of its journey along
the Australian coastline.
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The scientific exploration of Australia and the South Pacific commenced
earlier in the eighteenth century, at the height of the Age of Enlightenment,
with Bougainville‟s great voyage of circumnavigation (1766-69) and Cook‟s
voyage to observe the transit of Venus at Tahiti (1768-71). Although
Bougainville had been the first to carry trained, professional scientists to the
Pacific, it is Cook‟s voyage in the Endeavour, which led to the discovery of
Australia‟s east coast, that is generally recognised to have become the
model for later British and French expeditions.9 The voyage, which followed
in the wake of earlier British expeditions to the Pacific by Byron (1764-66)
and Wallis (1766-69),

was novel insofar as science provided the central

rationale for the expedition; the primary objective, the establishment of an
observatory on Tahiti to examine the transit of Venus in 1769, had been
framed by the British Admiralty on the request of the Royal Society, as part
of a project to calculate the distance between the Earth and the Sun
involving participation across Europe.10 Cook‟s secondary objective to
search for new lands in the South Pacific placed an emphasis on the
collection and recording of natural history, in addition to the exploration and
charting of any newly-discovered coasts, thereby establishing the union
between scientific research and imperial reconnaissance that became a
feature

of

subsequent

expeditions.

The

use

of

the

newly-devised

chronometer and new lunar tables to calculate longitude, and the use of
anti-scorbutics to allow for protracted explorations of unknown seas, were
further innovations that became standard on future voyages.11 The success
of the Endeavour‟s naturalists Banks and Solander in amassing the largest
collection of Australian natural history in existence at the time, and in
subsequently awakening the interest of European scientists in the Australian
continent, likewise contributed to making Cook‟s voyage the archetype of
the age of scientific exploration.12
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The voyages that followed in the wakes of Bougainville and Cook
sustained and encouraged the emerging scientific interest in Australian
nature, exacerbating all the while the rivalry between Britain and France.
The fêted encounter at Port Jackson in January 1788 between the First Fleet
sent to found a British colony, and the ill-fated LaPérouse in the lavishlyequipped vessels Boussole and Astrolabe, sent to establish French preeminence in science and commerce in the South Pacific, encapsulated the
imperial contest that was inseparable from the same basic scientific project
driving both nations to send voyages across the world to make known the
Earth‟s mysteries.13 Vancouver‟s voyage (1791-94), which led to the
discovery of King George Sound and resulted in the botanist Archibald
Menzies returning a seminal collection of the south-west Australian flora to
the Royal Botanical Gardens at Kew, represented the extension of scientific
exploration to Western Australia.14 In 1792 the South-West corner of the
continent was visited again by the D‟Entrecausteaux‟s expedition (1791-93)
in the vessel‟s Recherche and Espérance. D‟Entrecausteaux had originally
intended to visit Shark Bay, to follow-up St. Allouarn‟s preliminary
inspection with more thorough investigations in natural history and
geography, but adverse winds forced him to instead investigate the south
coast near today‟s Esperance, before moving on to explore south-east
Tasmania and hence on to the Pacific.15 This Expedition, another spectacular
enterprise characteristic of the age, was the first voyage to be despatched
following the French Revolution, and led to a new precedent in scientific
internationalism, after the Expedition‟s natural history collections were
returned to Paris on the instigation of Banks, having earlier been seized by
the British in the Atlantic on a Dutch ship, following the prior capture of the

Recherche and Espérance in Surabaya, amidst the turmoil unleashed in the
aftermath of the Revolution.16 Through Banks‟ support, the Baudin
Expedition, the next voyage of scientific exploration to leave Europe after
D‟Entrecausteaux‟s, was guaranteed safe conduct by the British in a similar
spirit of scientific co-operation, reciprocated by the French in the case of
Flinders‟ voyage.17
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Baudin‟s Expedition was designed from the outset to outdo all previous
voyages of scientific exploration. Its origins lay in a proposal for a roundthe-world voyage submitted to the Minister of the French Navy in 1798
Captain Nicolas-Thomas, who had recently completed a series of botanical
collecting expedition to the Indian Ocean and the West Indies on behalf of
the Austrian monarchy.18 His plan was for an extensive circumnavigation, or
„voyage autour de monde‟; the prospective expedition was to enter the
Pacific via Cape Horn, and investigate the natural history and geography
and gather information on the native inhabitants of South America, the
South Pacific Islands, and the south-west of Australia, all for the benefit of
French science, commerce, and culture.19 The proposal, received favourably
by the Navy, was forwarded to the Institute de france, the nation‟s premier
scientific body, newly-formed following the institutional reorganisation of
science in the aftermath of the Revolution.20 The Institute in turn appointed
a committee of experts to consider the proposed voyage, made up on the
explorer Bougainville [1729-1811], the geographer, inventor and politician
Fleurieu [1738-1810], the zoologist Lacépède [1756-1825], and the
botanist and Director of the Paris Museum, Antonie Laurent Jussieu [17481836], nephew of the great botanist.21 The Committee, believing that the
Australian continent offered the best prospects for the advance of scientific
knowledge, and wary of the political obstacles that may have hindered the
original proposal for a circumnavigation, revised Baudin‟s plan so that the
expedition would visit only Australia and New Guinea, but undertake more
intensive investigations than had initially been planned. Such a voyage
would also provide strategic intelligence on the British colony in New South
Wales, and the possibilities open to French commerce and settlement in the
region, including the western side of the continent.22 Sent for approval to
First Consul Napoleon Bonaparte, a noted supporter of the nation‟s scientific
community and an aficionado of the race to explore Australia and the South
Pacific, the Expedition received official sanction in August 1800.23
The instructions drafted for the Baudin by the Navy and the Institute of
France embodied a wide-ranging and cutting-edge program of research.
Baudin was directed to visit, explore and chart the southern, western and
18
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northern coasts of Australia, seeking out any safe harbours and any rivers
providing access to the interior. Along the way he was to undertake
„research of all kinds which can combine to perfect the natural sciences and
increase the mass of human knowledge‟, thus benefiting the nation‟s
scientists and bringing glory to France.24 In effect, the Expedition‟s research
program involved the collection of specimens and the recording of data in
botany, zoology, and geology, so as to supply the nation‟s scientists with
the raw material that was essential for the ongoing progress of their
disciplines, thereby maintaining France‟s pre-eminence in the natural
sciences.25 For the first time on a voyage of scientific exploration, marine
zoology was to be included as a discrete field of inquiry, a reflection of
Lamarck‟s own emerging field of expertise at the Museum d‟historie
naturelle. The Expedition also adopted a new standard in anthropological
inquiry, by

including the study of indigenous peoples as a separate and

distinct discipline, a development that originated in the influence of the
newly-formed Société des Observateurs de l‟Homme, the world‟s first
anthropological society.26 Two ships, each of around 350 tons, were
allocated

by

the

navy

to

Baudin;

the

corvette

Geographe

(„the

Geographer‟), commanded by Baudin, and the former storeship Naturaliste
(„the Naturalist‟), commanded by the Expedition‟s second-in-command,
Emmanuel Hamelin [1768-1839]. Both ships were fitted out for carrying live
the animals and plans expected to be collected in Australia, and were
equipped with extensive scientific libraries and an array of equipment,
including paper and writing implements, nets, bags, knives, magnifying
glasses, microscopes, thermometers, pins and needles, plant-presses, picks
and shovels, and sundry other implements to aid the collection and
preservation of specimens.27
The scientific complement that embarked on these two ships was the final
component that marked the Expedition out as the greatest of its kind. It
was, by some margin, the largest collection of trained observers to ever
leave Europe on a single mission; a total of twenty-four naturalists, made
up

of

astronomers,

botanists,

geographers

and

hydrographers,

horticulturalists, mineralogists, zoologists, mineralogists, and scientific
artists, all civilian specialists rather than serving Naval personal, and all
24
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appointed on the recommendation of leading scientists of the Institut de
France, departed from Le Havre on 19 October 1800.28 However, of this
original contingent, a total of ten left the Expedition through illness or
discord at Île de France in April 1801, the last port of call en route to
Australia, in the first instance of the in one of the earliest instances of the
conflicts and disharmonies that became a feature of the Expedition.29 Those
that remained to commence at Australia consisted of: aboard the

Geographe, of the zoologists Péron and René Maugé [1761-1802], the
botanist Jean Baptise Leschenault de la Tour [1773-1826], the mineralogist
Louis Depuch [1774-1803], the horticulturalist Aselme Riédlé [1768-1801]
and horticultural assistants Antoine Guichenot and Antoine Sautier, and the
artists Nicolas Martin Petit [1774-1804] and Charles Alexander Lesueur
[1778-1846], the last of whom was promoted from the rank of seaman
after the exodus at Ile de France; and aboard the Naturaliste, the zoologist
Stanislas Levillain [1774-1802], the mineralogist George Bailly [17771844], the astronomer Pierre-François Bernier [1779-1803], the geographer
Pierre

Faure

[1776-1855],

and

the

hydrographer

Charles-Pierre

Boullanger.30 Péron, the greatest of the Expedition‟s scientist, had been one
of the last to join the voyage. A former soldier in the revolutionary wars,
and a medical student at the time of his appointment to the Geographe,
Péron had sought to join the Expedition following the rejection of his
advances by his childhood sweetheart, who occupied a higher social
position. Applying directly to Antonie-Laurent de Jussieu for a position,
Péron‟s approach succeeded, and he was appointed as trainee zoologist
shortly before the Expedition‟s departure from Le Havre on 19 October
1800.31

Research of the Baudin Expedition
The Baudin Expedition visited Shark Bay on three separate occasions,
spending more time engaged in field-work than at any other part of the
West Coast visited between 1801 and 1803, and more time than the net
28
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duration of the visits by Vlamingh, Dampier, and St. Allouarn. The first two
visits,

which

took

place

during

the

winter

of

1801,

were

made

independently by the Geographe and Naturaliste, after the two ships
became separated following a storm at Geographe Bay near present-day
Busselton in June of the same year, in the early stages of the Expedition‟s
work in Australia. The third visit was made by the Geographe and the

Casuarina, a consort vessel purchased during the Expedition‟s stay at Port
Jackson in 1802,32 in the late summer of 1803, five months after the

Naturaliste left Port Jackson for France with the first consignments of
natural history for the Paris Museum, and four months prior to Baudin‟s own
departure for Mauritius, where he died en route to France in September
1803.33 The first visit was the most productive in natural history, the second
in geography, and the third in anthropology, enabling the Expedition to
make contributions across the three of these fields of knowledge, the same
three fields to which its research across the Australian coast was directed,
in keeping with the instructions drafted for Baudin.34 Apart from Shark Bay,
the

other

places

where

the

Expedition

completed

field-work

were

Geographe Bay, King George Sound and the north-west coast in Western
Australia, Spencer Gulf, Kangaroo Island and the Nuyts Archipelago in
South Australia, King Island in Bass Strait and the east coast of Tasmania,
and Port Jackson.
The Geographe first came into sight of the steep cliffs of Edel Land on 22
June 1801, or by the Republican calendar in vogue at the time, 3 Messidor
in the ninth year of the Republic.35 The hydrographer Boullanger was to coin
the phrase „Iron Shore‟ to describe the forbidding cliffs;36 the barren,
inhospitable appearance of the Shark Bay‟s outer coastline and inner
shores, remarked upon at the time by Baudin in his journal,37 was a
standard impression formed by the French during their visits to Shark Bay.
Over the next few days Baudin, wary of a threatening change in the
weather, eased cautiously past Dirk Hartog, Bernier and Dorre Islands, only
entering Shark Bay through the channel named after his ship on 27 June,
before anchoring about midday behind the northern end of Bernier Island.38
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Péron, recalling the moment in his narrative of the expedition, was
immediately struck by the marine life visible through the clear waters
surrounding the Geographe:
To this dismal sterility of the continent and isles, may be
pleasantly contrasted the productions of the sea, which are
astonishingly numerous and in very great variety. We were
everywhere surrounded by shoals of Salpa, Doris, Medusæ,
Beroes, and Porpites; different kinds of testaceous animals, and
zoophytes…The amazing number of these animals, their strange
and whimsical forms, the beauty of their colours, the facility of
their motions, and the agility of their evolutions, furnished an
agreeable spectacle to all our ship‟s crew, and to myself, and my
friends Lesueur and Maugé; their number and diversity afforded
an inexhaustible fund of pleasure, and were the subject of
philosophical enthusiasm.39
These sea-creatures, including jellyfish, sea-squirts, sea-slugs, starfish,
sponges and anemones, were the focus of one of the pioneering branches of
zoology pursued during the Expedition, and the subject of some of the most
original and striking zoological art produced by Lesueur.40 Sea-snakes, or
„sea-serpents‟, were seen in great numbers and variety, with several being
caught and dissected for examination. There was also, as there would be
during the subsequent visit by the Naturaliste and the later visit by the
Freycinet Expedition in 1818, vast numbers of Humpback Whales at rest in
the Bay. During their first night at anchor, the crew of the Geographe
witnessed the extraordinary, moon-lit spectacle of a „battle‟ between a
whale and a sword-fish.41
On the afternoon of 27 June 1801, Baudin despatched a landing party to
Bernier Island to complete a preliminary reconnaissance. The party, which
included Riédlé as the sole naturalist, remained ashore overnight, returning
in the morning with „two packets of various plants collected by moonlight‟,
the first botanical collection made on the Island.42 That same morning,
Baudin himself and full complement of naturalists aboard the Geographe
were rowed ashore. According to Baudin‟s journal, the „various excursions
into the island‟s interior produced twelve or fifteen new kinds of plants, two
very handsome lizards and seven birds, two of which are particularly
remarkable for the beauty of their plumage‟.43 The party also „saw some
kangaroos‟, almost certainly Banded-Hare Wallabies, but failed to capture
39
40
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any on this occasion.44 Many fish of different kinds were caught in nets, and
oysters and crabs gathered, for the party‟s evening meal, whilst various
kinds of shells were collected by the sailors and naturalists.45 Péron,
evidently brimming with enthusiasm for investigations in natural history,
headed off across the Island „to pursue [his] studies of the various products
of the soil and its composition‟.46 Equipped with a hygrometer and
thermometer, he conducted a series of measurements of the humidity and
temperature of both the surface and sub-surface of the sandy soils on the
Island, one of the most novel of his experiments carried out during the
course of the Expedition‟s work at Shark Bay.47 Péron afterwards ventured
across the Island towards the western coast, and distracted by the
„important discoveries‟ he was continually making, he failed to notice the
passage of the hours, and did not seek to return to the landing party until
darkness was approaching.48 During the course of the night he became
disorientated and lost, much to Baudin‟s displeasure, who returned to the
ship with the majority of the landing party early in the evening. Péron was
rescued the next day, from what became the first of three, dramaticallyrecounted misadventures during the course of field-work at Shark Bay.49
On 30 June, Baudin took the Geographe further into Shark Bay to explore
and seek out the Naturaliste, whose whereabouts remained unknown. The
ship anchored once, near the end of Peron Peninsula, but although boats
were put ashore here and at the mainland coast, no suitable landing place
could be found. Dredging was carried out during this time, yielding „several
beautiful star-fish of a new kind‟, as well as other types of molluscs
previously unknown to Baudin or the naturalists. Finding neither any sign of
the missing Naturaliste nor a suitable landing place, Baudin returned to
Bernier Island on 4 July, intent on completing a more thorough natural
history investigation, and a survey of the coastline of both Bernier and
Dorre Islands. The Geographe again anchored off the northern end of the
Island, from where two boats were despatched to undertake the surveys.
The first, commanded by Baudin‟s second-in-command Henri Desaulses de
Freycinet, left the ship on 6 July for the southern end of Dorre Island, and
returned after only three days having been prevented by poor weather from

44
45
46
47
48
49

Baudin (1974) p-207
Baudin (1974) p-207
Peron (2006) p-98
Peron (2003) pp.141-42
Peron (2006) p-100
Baudin (1974) pp.208-09

59

reaching its destination. However, despite Baudin‟s caustic remarks in his
journal,50 the survey did lead to a considerable improvement on the Dutch
chart carried aboard the Naturaliste, with Freycinet in addition returning
with specimens of several Banded-Hare Wallaby‟s for the naturalists.51 The
second survey, led by the midshipman Jean-Marie Maurouard and including
Boullanger, aimed to measure the position of the southern end of Bernier
Island and departed on 8 July, returned the next day after again failing to
reach

the

destination,

an

outcome

that

further

irritated

Baudin.52

Nevertheless, the journey also effected an improvement to the existing
charts of Shark Bay.
The second excursion to Bernier Island lasted from 5 to 11 July 1801,
during which the greater part of the natural history collections and
observations made during the Geographe‟s first visit were completed. On
this occasion all the naturalists again joined the landing party, as did the
astronomer Bernier, who was to give his name to the Island, as well as
Baudin himself and a number of sailors and officers.53 Bernier‟s work
principally involved observations to rate the chronometers and thus
determine longitude, the first time an accurate measurement of longitude
was made at Shark Bay.54 The naturalists engaged in thoroughgoing fieldwork during their time ashore, collecting samples of flora, fauna and
geology, and making close observations of the natural environment.
Leschenault and Riédlé gathered additional samples of the Island‟s
vegetation, bringing to seventy the number of species obtained during the
two visits.55 Maugé concentrated on insects and birds, obtaining ten species
of insects, „most of which belong[ed] to the Dorbeetle class‟, plus a species
each of butterfly and moth.56 The birds he succeeded in obtaining brought
the total number of avifaunal specimens taken on the Island to ten,
amongst

which

were

included

the

Pied

Oystercatcher

Haematopus

longirostris, and possibly also the Pied Honeyeater Certhionyx variegates,
the Singing Honeyeater Meliphaga virescens, and the Little Wood-Swallow

Artamus minor.57 A special effort was directed towards securing further
50
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specimens of the Banded-Hare Wallaby, with around fifty being killed, and
several others captured alive, although these all died soon after being taken
back the ship.58 Two varieties of lizards were also taken, and two „black
snakes‟ were seen, but not captured.59
Péron‟s work on Bernier Island during this second excursion again
accounted for some of the most important research in the natural sciences
undertaken during the Geographe‟s first visit. As with the first visit, his
field-work ranged across the three divisions of natural history, undertaken
both in company with the other botanists, zoologists and mineralogists, as
well independently, providing him with the broad overview of the Island‟s
environment later included in the Expedition‟s official history. His attention
was particularly struck by the discovery of the fossilised gastropod

Bothriembyron minor encrusted in rocks almost 150 feet above sea level,
which he took to be a species of an unrelated Mollusc from Lamarck‟s genus

Natica, a genus he had earlier found inhabiting the rocky shore of the
Island.60 For a second time Péron also headed across to the wild western
coastline, where he ventured to collect further shell-fish and other
curiosities on a reef extending out from the base of the rocky shoreline.
When a wave broke over the reef, Péron was swept off his feet and badly
battered by the swell, and suffering bad lacerations and bruising, he was
again delayed in returning to the landing party, thus suffering his second
accident on the Island in the space of a week.61 The Geographe quit Shark
Bay on 12 July 1801, a day after the disembarkation from Bernier Island,
and after surveying the north-west coast as far as the Bonaparte
Archipelago, without once landing again ashore, Baudin made for Timor,
which was reached in August 1801.62
On 16 July 1801, only four days after the Geographe‟s exit, the

Naturaliste entered Shark Bay through Naturalist Channel. Hamelin was to
remain for a total of seven weeks, five more than the Geographe.63 For the
first twelve days the Naturaliste lay at anchor inside Dirk Hartog Island,
with boats being sent out to search for traces of the Geographe and to
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survey Naturalist Channel. Parties were also landed on the Island, in order
to signal the missing ship should it appear, and to carry on research in
natural history.64 One of these landing parties, sent to Cape Inscription to
keep watch for the Naturaliste, returned to the Geographe with Vlamingh‟s
plate; Hamelin, considering it „sacrilege‟ to keep a relic „which, for almost
two centuries, had been respected by the elements‟, had the plate restored
to a new post, and returned to its original position.65 Investigations in
natural history had in the meantime been carried out by Levillain and Bailly,
assisted by the ship‟s surgeon Jérôme Bellefin and the pharmacist François
Colas. Little information is available about their efforts, however, it appears
that, in contrast to the earlier efforts of the Geographe‟s naturalists on
Bernier Island, nothing of any lasting consequence was either collected or
observed. Levillain, the only natural scientist to land on the Island, was
openly unenthusiastic about the prospects for collecting in so barren an
environment,66 and the sentiment was later echoed in the section of the
official history dealing with the Naturaliste‟s stay at Shark Bay, where no
attempt was made to embellish „the miserable picture of the bareness of
these shores‟.67 On 2 August, Hamelin, resolving to remain in the Bay to
await Baudin‟s appearance for as long as supplies allowed, moved the

Naturaliste to anchor off Peron Peninsula.68
Over the next five weeks, whilst the Naturaliste remained at anchor off
the end of Peron Peninsula, boats despatched by Hamelin undertook an
examination of both the western and eastern gulfs of Shark Bay. The first
survey ran for thirteen days from 2 August 1801 and was led by LieutenantCommander Louis Desaulses De Freycinet [1779-1842], one of Hamelin‟s
officers and the brother of Henri Freycinet, a senior officer aboard the

Geographe.69 Freycinet took his boat south along Dirk Hartog Island and
thence down the inside of Edel Land, surveying in the process the narrow
South Passage and the opening to Useless Inlet, which was found to be
barred by sand-banks. The party camped ashore each night, undertaking in
the process inspections of Quoin Bluff and Cape Ransonnet on the Island,
and portions of Bellefin and Heirisson Prongs, the Carrarang Peninsula, and
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various unidentified localities at the base of Freycinet Harbour.70 On 7
August near Slope Island, having finished the survey of Useless Inlet, the
party collected „a great quantity of pearl oysters‟, from which several pearls
were obtained;71 on 8 August, the party recorded sighting a lone Aborigine
at Bellefin Prong, and on 11 August, on the Carrarang Peninsula near the
entrance to Depuch Loop, Freycinet found an abandoned Aboriginal camp,
without catching sight of the inhabitants.72 After charting the coast of
Freycinet Harbour, during the course of which he discovered and named
many of the small Islets located in this part of Shark Bay, Freycinet sailed
northwards along Peron Peninsula, confirming for the first time that it was
in fact a peninsula and not the large island Dampier had mistakenly
believed, before rejoining the Naturaliste on 15 August.73 The survey of the
eastern gulf was conducted by the geographer Faure in a second boat party,
led by midshipman Charles Moreau.74 Beginning on 22 August, and lasting
eleven days, this survey proceeded from Cape Péron, where Freycinet‟s
survey had ended, down the length of Peron Peninsula, encompassing both
Lharidon Bight and Hamelin Pool, and included the charting of the mainland
coast almost as far as the Wooramel River, thus venturing into the farthest
reaches of Shark Bay. The survey also resulted in the discovery and
charting of both Faure and Pelican Islands, where, amongst the shoals in
this area which bar the entrance to Hamelin Pool, a prodigious number of
turtles were found, with a number being captured and returned to augment
the dwindling stores of the Naturaliste.75
Whilst these surveys were in progress, Hamelin set up a camp ashore on
Peron Peninsula, principally for the purpose of collecting fire-wood and
repairing one of the ship‟s boats damaged at Cape Naturaliste some weeks
before. Little of any consequence was achieved in natural history as a result
of the establishment of the camp of Peron Peninsula, although Levillain did
gather a collection of exotic shells off the tip if Peron Peninsula, in the same
clear, shallow waters where Dampier had also collected shells 104 years
previously.76 The formation of the camp also led to the first recorded
encounter between visiting Europeans and the indigenous inhabitants at
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Shark Bay. On 4 August, the second day the French spent ashore, a large
column of smoke was suddenly observed to be rising a short distance from
the camp, prompting Hamelin to despatch the lieutenant Jacques De SaintCricq and another sailor to investigate.77 The small detachment made
contact with a group of armed Aborigines,78 which made threatening
gestures towards the French explorers, who responded by firing a warning
musket, at which point the Aborigines fled.79 On 4 September 1801 the
shore camp returned to the ship, and the Naturaliste departed Shark Bay
the next day, making directly for Timor to replenish, where, later the same
month, the Expedition‟s two ships were reunited.80
The final visit to Shark Bay by the Geographe and the Casuarina lasted
from 16 March 1803, when the two vessels passed through Naturalist
Channel, until 23 March, when the ships left by the same passage.81 Since
the visits in the winter of 1801, the Expedition had suffered the deaths of
Levillain, Maugé, Riédlé and Sautier, as well as the departure of Leschenault
and Depuch aboard the Naturaliste in November 1802,82 a fact that,
combined with the shortness of this third visit, helps to explain the paucity
of achievements in natural history. Baudin had two reasons for calling again
at the Bay; he wanted to explore the area north of Peron Peninsula,
between Bernier and Dorre Islands and the mainland, to ascertain if these
waters were safe for navigation; and he also wished to obtain a supply of
turtles from the flats near Faure Island, as the crew of the Naturaliste had
done in 1801.83 A boat party was despatched from the Geographe‟s
anchorage off the north-west tip of Peron Peninsula to Faure Island on 17
March, returning to the ship on 22 March. The party was unable to secure
as many turtle as had been hoped for, however, it was subjected to the
drama of a non-fatal shark attack on the seaman Jean Thomas Lefèvre, on
the shallow flats near Faure Island, the first recorded in shark attack in
Western Australia.84 They also reported having found a large, halfdecomposed animal not unlike a seal washed up on the shore of Faure
77
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Island, from which they extracted a set of teeth, allowing Péron to later
identify the animal as a dugong. The survey of the northern waters of Shark
Bay was conducted between 18 and 22 March by Louis Freycinet, now the
commander of the Casuarina, thus adding further to the knowledge of the
Bay‟s hydrography gained during the earlier visits.85
On 18 March Baudin had also sent a boat to Peron Peninsula, to
reconnoitre for a landing place and to fish for the Geographe‟s crew. The
party returned to the ship after only a short time, having been frightened by
a group of „more than a hundred‟ Aborigines armed with spears and clubs,
who had rushed to the beach to which the boat was being rowed to prevent
a landing from taking place.86 This brief encounter prompted Baudin to send
a second, larger landing party ashore the next day, in an endeavour to seek
a contact from which greater anthropological information could be gained.87
Péron and Guichenot also joined in this second excursion. None of the
Aborigines who had appeared on the beach the previous day could be
found, although a campsite was located.88 Guichenot returned „with no more
than three of four new plants‟, „the huntsmen with four ordinary types of
birds‟,89 and Péron, who had hoped to replenish Levillain‟s conchological
collection from Shark Bay which had been sold in Port Jackson following the
zoologist‟s death, came back with a small number of shells.90 Baudin, still
intent on seeking out the indigenous inhabitants of the Peninsula,
despatched yet another party ashore the next day, this time to better
effect. Once again Péron and Guichenot took part in the landing, as did the
artist Petit. Péron‟s close observations of the camp, together with Petit‟s
sketches of the scene, were subsequently included in the official history of
the Expedition, becoming the first anthropological account of the Bay‟s
indigenous peoples. After visiting the camp, Péron, who was determined to
pursue further the opportunity to make good the Expedition‟s losses in
conchology, headed off to the eastern shore of the Peninsula in company
with Guichenot and the Petit. On the shallow banks stretching out from
Herald Bluff they found „the most beautiful shells‟, but the venture came to
abrupt end after Petit fired a musket at a large shark that was menacing the
Frenchman in the shallow water, whereupon another group of Aborigines
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appeared on the adjoining beach and again threatened the visitors.91 The
exchange that followed, in which the three naturalists approached the
Aborigines before the latter retired to the dunes behind the beach,
supplemented the information gained earlier at the camp with another firsthand account of the physical appearance of the native peoples.92 On their
return the party became lost in the scrub of the Peninsula, finally returning
the waiting boats in an exhausted state, many hours overdue, and much to
Baudin‟s displeasure. This, Péron‟s third misadventure at Shark Bay, further
poisoned relationship his relationship with the Expedition‟s leader.93

Results of the Baudin Expedition
The Baudin Expedition‟s research at Shark Bay was the foundation of an
outstanding contribution in the field of natural history, and major
contributions in geography and anthropology. The material collected at
Shark Bay amounted to an extensive collection of flora, fauna and
geological specimens, leading to the classification of more new species of
plants than had resulted from Dampier‟s visit, to the first published
scientific descriptions of the Bay‟s marine and terrestrial zoology, and the
first scientific account of the Bay‟s geology. These achievements were
complemented by the completion of the first chart to depict the entire
coastline of Shark Bay, and the first published information and images of
the Bay‟s indigenous inhabitants. The Expedition‟s principal scientific results
stemmed directly from the efforts of François Péron, who, along with
Boullanger, the artists Lesueur and Petit, and the horticultural assistant
Guichenot, was among the few of the original scientific complement to
return with the Geographe and the Casuarina to Le Havre in March 1804;
Faure and Leschenault had earlier remained behind at Mauritius in late
1803, the latter not returning to France until 1807.94 Until his death in
1810, aged only thirty-five,95 Péron completed the bulk of the Expedition‟s
greatest single achievement in science, anthropology, and literature, the
official history Voyage de decouvertes aux terres australes. His writings on
the natural history of Shark Bay, parts of which were addressed to wider
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scientific questions relevant at the time, became the earliest published work
to present an ecological appraisal of the Bay‟s natural environment.
Judged by the core objective of assembling examples of the Australian
plants, animals and geology, the Expedition was certainly a success. The
material returned to France by Naturaliste in June 1803, and by the

Geographe and Casuarina in March 1804, amounted to the largest single
collection of Australian natural history in existence at the time, sufficient to
almost double the collection of the Muséum d‟histoire naturelle in Paris in an
instant.96 More than 200,000 individual items had been taken during the
Expedition, consisting of specimens of some 3,872 species of animals,
chiefly inverterbrates, over 1,500 species of plants, 796 geological samples,
206 ethnographical objects, over 1,600 illustrations and drawings, plus
shells, packets of seeds, and live plants and animals,97 some of which were
acclimatised into Empress Josephine‟s gardens at Malmaison.98 At least
2,542 species in zoology, and more than 640 in botany, were reckoned at
the time by Antonie Jussieu to be new to Western science.99 A Report
presented to the French Government in June 1806 by Cuvier and signed by
Laplace, Bougainville, Fleurieu and Lacépède lauded the Expedition‟s
achievements, noting that its scientific yield was the most extensive of any
voyage of scientific exploration.100 Péron and Lesueur were singled for
special praise, with the Report stating that the pair „have discovered more
new animals than all the naturalist voyagers of our times‟.101 In August of
the same year, Napoleon committed the Government fund the publication of
a three-volume series covering the history of the Expedition, and its
anthropological and physical and meteorological results, a task for which
Péron was commissioned as author at the same time. A fourth volume, on
natural history, was to be published by subscription.102
Péron‟s commission to write the Expedition‟s history rewarded his efforts
since returning to France to disseminate the results of the voyage, and to
promote his own, leading role in the scientific work undertaken along the
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Australian coast. In the ten months following his return he presented five
papers to his colleagues in the scientific community gathered in Paris, all of
which went on to appear in leading journals of the day, helping to raise his
profile as a scientist and philosopher.103 Two of these papers incorporated
results of his field-work at Shark Bay. One, devoted mainly to a description
of the new genus Pyrosoma of salp or swimming sea-squirt, also ranged
broadly across his pioneering research in marine invertebrate zoology, a
project that had occupied his attention during both visits to the Bay.104 The
second paper, on zoological facts relevant to geological theories on the age
and origins of the Australian continent, utilised his collections and
observations of fossils, including the fossilised gastropods found 150 feet
above sea-level on Bernier Island, to present a catastrophist argument that
Australia had emerged from the sea following a violent and abrupt
upheaval.105 Péron‟s views on the subject, compliant with both Buffon‟s
older catastrophist notions and Cuvier‟s more recent doctrine of a sequence
of sudden revolutions or catastrophes marking changes in the Earth‟s
palaeontologic record, drew a quick response from Lamarck in the Annales

du Muséum d‟historie naturelle, where he argued that, contrary to providing
evidence for sudden falls in the level of the seas, the existence of marine
fossils above sea-level indicated the rising of the land and a gradual shift in
climatic conditions.106 During these same early months back in France,
Péron had also written directly to Napoleon to seek financial backing for the
publication of a prospective monograph titled „Zoography of New Holland‟,107
another subject that had come to his attention during the course of the
Expedition‟s work along the Western Australian coast. The support he
sought did not eventuate, but with the commission to write the official
history arose the opportunity for Péron to pursue his emerging scientific
interests in the context of his narrative account of the Expedition‟s work and
progress. The first volume of the Voyage de découvertes aux terres

australes was published in 1807, accompanied by an Atlas of scientific
illustrations by Lesueur. A second volume, commenced by Péron and
completed after 1810 by Louis Freycinet, who had contributed overviews of
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the Naturaliste‟s work to the first volume, appeared in 1816.108 The volumes
combined a chronicle of the Expedition‟s progress with a review of the fieldwork undertaken in natural history, geography and anthropology, and were
characterized by a style that united the plain narration of the results of
empirical inquiry with wider-ranging speculations and dissertations in the
manner typical of French scientific literature in the Age of Enlightenment.109
A third and, as it eventuated, final instalment, an Atlas of maps and charts
put together by Freycinet, appeared in 1814.
The sixth chapter in the first volume of Péron‟s Voyage de decouvertes

aux terres australes, dealing with Geographe‟s visit in June 1801, made a
substantial

contribution

to

scientific

knowledge

of

the

Shark

Bay

environment. The natural history of Bernier Island occupied a central place
in the chapter. Péron started with an overview of the Island‟s geology,
noting the fine, calcareous sands that formed into dunes, the underlying
sandstone, and the calcareous pebbles in the interior and east coast where
he had found the fossils he took to be the univalve Natica.110 Moving on to
the flora, he began by remarking that, contrary to the poor quality of the
Island‟s soils, there exists „a rather large variety of bushes and trees‟,
among which he listed examples from the genera Mimosa, Melaleuca,

Atriplex, Rumex, Spinefex, and Cyperus.111 Of the animals, he devoted
particular attention to the Banded Hare-Wallaby, described in the text for
the first time under the name Kangurus fasciatus, a designation later
revised into the genus Lagorchestes by the British ornithologist and
naturalist John Gould [1804-1881] in 1842, before being allocated to its
own genus, Lagostrophus, by the British zoologist Oldfield Thomas [18581929] in 1887, retaining throughout the name fasciatus given in 1807 in
reference to the animal‟s distinctive stripes.112 Believing the Hare-Wallaby
to be „the smallest and most elegant member of this extraordinary family of
New Holland animals‟, Péron depicted its appearance and habitat in some
detail, and gave a warm account of the affection that female animals
displayed for their pouch-bound young during the brutal hunt for specimens
carried out by the naturalists.113 The twenty-seventh plate in Lesueur‟s atlas
of scientific illustrations was also devoted to the Banded Hare-Wallaby,
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showing both adult and juveniles of the species in fine detail.114 Péron
included descriptions three new reptiles in his account; the skink Scincus

tropisurus, the lizard Tupinambis eendrachtensis, and the gecko Gecko
dorreensis.115 The birds seen and collected during the two excursions ashore
were not described scientifically, but reference is made to the „dreary
cormorants, various sorts of gannet, petrel, gull, sea-eagle and oyster
catcher‟ amongst the sea birds, and to „fly-catchers and shrikes‟, plus „a
beautiful species of blue-collared tit‟, amongst the land-birds of the
Island.116
Shark Bay‟s marine environment was covered alongside the natural
history of Bernier Island. Péron gave an account of the whales and seasnakes met with on the passage through Naturaliste Channel, and
mentioned the „Salpa, Doris, Medusæ, Beroes, and Porpites‟ which had been
the subject of „philosophical enthusiasm‟ during Péron‟s first afternoon at
the Bay.117 These marine inverterbrates, pelagic fauna like medusae and
tunicates and benthic fauna including sponges, echinoderms and anemones,
all of which have a wide distribution but are especially abundant and easily
observed and collected at Shark Bay, were the subject of special attention
in Lesueur‟s atlas, being illustrated in superb colour and detail.118 The fish
collected during the visits to the Bay remained undescribed at the time the
first volume of the Voyage de decouvertes aux terres australes was
published, although Péron did refer to new species belonging to the genera

Lobus, Balistes, Cottus, Ostracion, and Chaetodon.119 In contrast, many of
the molluscs, crustaceans, gastropods and echinoderms collected by Péron
himself from the rocky western coast of Bernier Island had by this stage
already been classified by Lamarck, and new species described for the first
time in the text included the mussel Mytilus effulgens, the oyster Ostrea

scyphophilla, the trochus or turban-shellfish Trochus smaragdinus and the
shellfish Patella gigantea, Voluta nivosa and Conus dorreensis, two crabs
described as Portunus pleuracanthus and Portunus euchromus, and the
starfish Ophiura telactes and O.phosphorea. He also recorded corals from
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the orders „madrepore‟, or Madreporaria, and „millepore‟, or Milleporina.120
In fact, the wealth of the aquatic fauna recorded by the Expedition was such
that Péron was moved to draw a distinction between the arid and seemingly
sterile environment of the islands and the diversity and abundance of the
marine life of the Bay‟s waters:
It can be seen, from the observations that I have just presented
on the zoology of Bernier Island and its surrounding waters, that
the land animals are limited to a very small number of species
which, with the sole exception of the kangaroo, are unpleasant
or harmful; that the sea (on the contrary) is remarkably fecund
and that, from the whale right down to the microscopic polyp, all
the classes of the animal kingdom are represented there by
numerous and interesting families; and when, in another part of
this account, we shall have pointed out the diverse products of
the vast bay at whose mouth we are presently stationed, the
reader will be forced to agree that few oceans have been more
generously endowed that the one that washes these shores.121
The chapter in Voyage de decouvertes aux terres australes dealing with the

Geographe‟s first visit in June 1801 represents a considerable advance on
the natural history content of Dampier‟s A Voyage to New Holland, involving
not only the published description of new species and the accompanying
employment of taxonomic classification, but also an extension of the range
of written and visual depictions of observable facts in natural history. It
would take nearly a century and a half, and the arrival of ecology, before
scientific investigations at Shark Bay had such a broad scope.
Indeed, these same passages in the first volume of the Expedition‟s
official history are also the source of the earliest ecological understanding of
the Shark Bay environment. Péron‟s treatment of the plant-life of Bernier
Island furnishes one example. After discussing the Island‟s geology and
listing the genera of the plants collected by the Expedition‟s naturalists, he
moved on to comment on the structure of the vegetation relative to the
harsh climate, poor soils and shifting sand dunes, demonstrating an acute
awareness of the relationship between plant-form, soil and climate:
Whatever may be thought of these particulars on the subject of
the vegetation of the isle Bernier, it must be allowed that it
shews a succession of phenomena that is worthy of observation.
These thick and capillary plants, which form the vegetative soil,
these singular shrubs spread on the surface of the land like so
many immense parasols, to concentrate the rain water and the
dews; this depression of all the plants, which alone could
120
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encourage their growth, on so moveable a soil; these downs of
sand raised all around the island, as if to protect the weak poor
vegetation from the rage of the winds from the sea; these
chains of strong roots, usefully confining the sands; all these
curious singularities present interest, and possess charms for
the botanist, and might throw light on the science itself; from
this consideration, no country probably is more curious than that
which is our present subject.122
There is an echo in Péron‟s reflections on the vegetation of Bernier Island of
the work of Johann Reinhold Forster [1729-1798], naturalist aboard Cook‟s
second voyage, who had been one of the first scientists to point out the
links between geology, topography, climate, geographical location, and the
structure of vegetation.123 There is also a sense in which Péron‟s remarks
bare an affinity to the seminal work on „botanical geography‟ by Alexander
von Humboldt [1769-1859], Essai sur la geographie des plantes, published
in Paris at the same time as the first volume of Voyage de decouvertes aux

terres australes also appeared.124 Péron and Humboldt almost certainly
knew each other; Humboldt had actually been invited to join Baudin‟s
Expedition, but rejected the offer in favour of undertaking his famous
expedition across South America,125 before returning to Europe, like Péron,
in 1804, and becoming a prominent and active member of the Parisian
scientific community. An intimation of Humboldt‟s comprehension of the
vegetational community as a discrete entity, given a distinct character the
prevailing physical forces of its surrounding environment or habitat, can be
detected in Péron‟s discussion of the plant-life of Bernier Island, observed
as a manifestation of soil and climate; moreover, there is also a sense in
which his method of field-work on Bernier Island, the measurement of the
surface and sub-surface temperatures and his keen scrutiny of phenomenon
across the three kingdoms of natural history, anticipates the systematic
study of both the physical and organic environment and the search for
122

Peron (1975) p-92, Phillip‟s 1809 translation. Cornell‟s translation, Peron (2006) p-94, is:
„Whatever may be thought of these details concerning the vegetation of Bernier Island, one
must agree that it presents a succession of phenomena both rare and valuable to know.
These thick, capillary plants which must form the vegetative soil, these shrubby trees spread
thick out over the ground like so many immense parasols; this flattening of all the plants
which, alone, can enable them to grow without fear in such mobile soil; these dunes rising all
around the island, as if to protect its sparse and feeble vegetation from the fury of the winds
off the ocean; these cables of stout roots, holding the sands: all these interesting and
attractive peculiarities may enlighten the philosophy of botanical science; and in this
connection, there is probably no country more curious to examine that the island under
discussion.‟
123
Browne, J. (1983) The Secular Ark: Studies in the History of Biogeography New Haven:
Yale University Press, pp.33-5
124
Nicolson, M. (1987) „Alexander von Humboldt, Humboldtian Science, and the Origins of
the Study of Vegetation‟ History of Science vol.25, pt.2, no.68, pp.167-94
125
Horner (1987) p-39

72

interconnections and dynamic causes that developed into the „Humboldtian
science‟ of the nineteenth century.126
Péron‟s comments on the Island‟s fauna likewise demonstrate an
appreciation of natural balances and a holistic view of the environment. He
ended his discussion of the Banded Hare-Wallaby by reflecting:
The striped kangaroo breed in great numbers on the three
islands of Bernier, Dorre and Dirck-Hatighs, but we could not
discover any of them on any part of the continent or on the
other islands that we successively explored. We shall see
hereafter, that the similar observation may be made on every
other kind of kangaroo; that is to say, that we see each
separate species placed by nature on such or such islands, and
on such or such land, without any individual kind appearing to
be any where beyond the limits peculiar to their species.127
At the time of the Expedition‟s visit, the Banded Hare-Wallaby did in fact
exist across South-West Australia, but less than a century after the
colonisation of Western Australia it had become confined to its refuge on the
islands of Shark Bay and at Barrow Island, some 800 km further north.
Péron‟s extended his discussion of the Island‟s fauna to the insects he had
seen and collected, commenting that here as well the animals seemed in
perfect harmony with their environment:
Of insects on this island there are but few kinds, with the
exception of the ants, of which there are 5 or 6 different
species, and are to be seen in millions on every part of the land.
After the Ants, we should mention the Blattes, or Kancrelas,
which are a kind of worm or moth, such as eat cloth, etc; one
species of these are large. The Grass-hoppers, the Crickets, etc
furnished us with some species that were curious. I should on
this subject observe, that the class of the Orthoperes, which
generally abound most in dry barren places, presents numerous
kinds on the continent of New Holland, and each of these kinds
appears to be amazingly multiplied. We shall have occasion
more than once to point out the interesting agreement of the
nature of the soil with its divers productions.128
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It has been suggested in a recent biography of Péron that his scientific
writings display sympathy for the transmutationist ideas of his colleague
Lamarck, formally laid down shortly after the appearance of the first volume
of the history of the Baudin Expedition in the text Philosophie zoologique
(1809).129 What is clearly evident from his discussion of the fauna of Bernier
Island, however, is the influence of the Buffonian precept that variation is a
product of environmental forces, particularly climate, and hence, that
organisms are the product of their habitat.130 Lamarck, who disregarded
geographic distribution in his transmutation theory, and who also rejected
the catastrophism that Péron embraced in concert with his mentor Cuvier,
nevertheless also held to Buffon‟s view that species exist in perfect harmony
with their environment, professing that his mechanism of species change
over time was brought about by the need to adapt to the gradual change of
the Earth‟s climate. Péron demonstrated his fusion of the older Buffonian
appreciation of geographic variation and physical-organic harmony, ideas
that stand as precursors to modern ecology, with the emerging Lamarckian
theory of transmutation, the forerunner to Darwinian evolutionary theory, in
a statement contained in the twenty-ninth chapter of the second volume of

Voyage de decouvertes aux terres australes, dealing with the Geographe
and Casuarina‟s return visit to Shark Bay in March 1803:
On several occasions we have pointed out interesting
relationships between the nature of the terrain and that of living
creatures which are native to it. Everywhere, we have seen the
different tribes of land- or sea-animals adjusting to this or that
latitude and climate, adapting themselves exclusively to this or
that temperature and food supply, and unable to exist except
where all the physical circumstances necessary to their wants
are brought together. It is not solely to the naturalist that
considerations of this nature must be useful; the geographer can
often extract valuable information from them- he can often
deduce from them consequences of the utmost interest for the
aim of his research. Unfortunately, it must be admitted, this
most fine and philosophical part of natural history has barely
been sketched out; and the accounts of travellers, which should
serve as its foundation, usually offer only inaccuracies and
errors, instead of the precise facts and rigorous theories that the
science needs. What still remains for us to say on the subject of
species. In this connection, I must observe that the Orthoptera, which mostly prefer arid
regions, had a great many species on the mainland of New Holland and that each of them is
present in extraordinary numbers. We shall have occasion, more than once, to point out the
interesting relationship between the nature of the terrain and its various products.‟
129
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Shark Bay will furnish the proof, both of this last assertion and
of the importance of the research in question.131
Here Péron was addressing himself to a question he considered to be the
central problem of the zoology of Shark Bay, the existence of the
„Hippopotamus‟ found by Dampier inside a Shark, from which he also
inferred, correctly, that no fresh-water river flowed into Shark Bay, or at
least, that there was no direct access to a permanent fresh-water habitat,
a possibility that had been left open by Freycinet, who did not rule out the
chance that a river did in fact flow into one of the inlets of Edel Land. In the
process, he gave the clearest expression of his understanding of the natural
balances

and

interrelationships

that

is

fundamentally

ecological,

an

appreciation that arose, firstly, from his close observations during the visits
to Shark Bay, and secondly, from his efforts to relate his account of the
Expedition‟s work to leading scientific questions of his day. In this way,
Péron articulated a scientific viewpoint that, by anticipating many of the
interests and ideas of modern ecological science in the twentieth century,
represents the earliest form of ecology at Shark Bay.
The tenth chapter in the first volume of Voyage de decouvertes aux terres

australes, devoted to the Naturaliste‟s first visit in July and August 1801,
was written mainly by Louis Freycinet. It added little extra to the
information on the Bay‟s natural history sketched by Péron, but in
recounting the progress of his own and Faure‟s surveys of the eastern and
western gulfs, Freycinet explained for the first time the basic geographical
outline of Shark Bay.132 This written account was later complemented by the
publication of the first chart of the Bay in its entirety. The chapter in the
second volume dealing with the Expedition‟s return visit covered the
encounters between the Geographe‟s men and the Aborigines of Peron
Peninsula, as well as Péron‟s inspection of the deserted campsite on 19
March 1803. This last section contained further important ethnographical
information relating to the indigenous inhabitants of the area.
Freycinet‟s Atlas of charts and maps made a significant contribution to
geographical knowledge. The Atlas contained the first published map of the
continent, and the first published map to bear the name Australia; this is
perhaps the Expedition‟s most controversial achievement, having been
131
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made possible only Flinders‟ imprisonment on Mauritius following his
capture by the French in contravention of his prior guarantee of safe
conduct, and given that the French chart replaced many existing placenames with new French names, sparking a controversy that has carried on
into the present.133 The Atlas also included the final chart of the „Baie des
Chiens-Marins‟, the French name for Dampier‟s „Shark‟s Bay‟. Based on
Freycinet and Faure‟s survey in July 1801 and Freycinet‟s second survey in
the Casuarina in 1803, the chart was accurate to within a few minutes
longitude and a few seconds latitude, and correctly depicted the profile of
Edel Land, Peron Peninsula, the mainland coast, and Dirk Hartog, Bernier,
Dorre and Faure Island, plus the smaller Islets spread around the Bay. The
chart also carried many new place-names, decided upon by Péron and
Freycinet. Some names were either descriptive or commemorative: the
narrow passage between Hartog‟s Island and the mainland was called
„passage epineaux‟, after the French word for „thorny‟ or „prickly‟; „Ile aux
Trois Baies‟ explained the shape of the small island of „three bays‟ in the
southern reaches of Freycinet Harbour; and „Havre Inutile‟ , known today as
„Useless Inlet‟, the large inlet in Edel Land whose entrance was barred to
ocean-going vessels and hence useless as a harbour; „Baie de l‟Attaque‟ on
the eastern coast of Peron Peninsula recalled the encounter between the
Bay‟s Aborigines and the landing party from the Naturaliste in 1801; „Coin
de Mire‟, which became Quoin Bluff in English, after a measuring
instrument, and nearby Tetradon Ile and Baie, now Tetradon Loop, named
after a poisonous blow-fish; and „Cap de l‟Inscription‟, for the Cape
Inscription, where the men from the Naturaliste had found Vlamingh‟s plate.
Many other names commemorated the names of Expedition‟s naval officers
or scientists, or their ships: the Bay‟s northern and western entrances were
named the Geographe and Naturaliste channels, in recognition of the
different routes into the Bay taken by Baudin and Hamelin; the Bay‟s
western gulf became Henri Freycinet harbour, the eastern gulf became
Hamelin Harbour, and the great peninsula in the Bay‟s centre became Peron
Peninsula; the prominent point of the mainland coast at the northern
entrance to Shark Bay became Cape Cuvier, in honour one of France‟s most
distinguished scientists, and a key supporter of the Expedition; other
officers and scientists of the expedition were also individually honoured,
through the names bestowed to Bellefin Prong, Bernier Island, Cape
Boullanger, Depuch Loop, Faure Island, Giraud Point, Guichenot Point, Cape
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Herrison, Lefebre Island, Leschenault Island, Cape Lesuer, Cape Levillian,
L‟Haridon Bight, Montbazin Lagoon, Petit Point, Cape Ransonnet, Cape
Ronsard, Cape St. Criq, and Tallifer Isthmus. The production and publication
of the „Carte de la Baie des Chiens-Marins‟ immediately superseded the
earlier charts produced by Gerritsz and by the cartographers to Vlamingh,
Dampier and St. Allouarn, representing, for the first time, a precise
geographical outline of the entire Shark Bay coastline.134 The same process
also endowed for all time Shark Bay‟s most conspicuous natural landmarks
with the names of French scientists and navigators from the age of scientific
exploration.
Péron‟s death, and the earlier deaths of so many of his colleagues on the
Expedition, meant that the prospective volume on natural history never
eventuated.

In

the

long-term

the

Expedition‟s

achievements

were

diminished accordingly. The vast collection deposited at Muséum d‟histoire
naturelle came to be worked-up in a haphazard and piecemeal fashion, and
as scientific knowledge of the Australian flora and fauna advanced rapidly as
the nineteenth century progressed, so many of the plants and animals
collected for the first time by European scientists during the Expedition
failed to be classified and described, and thus entered into the annals of
science, where new discoveries are officially recognised.135 In this, Baudin‟s
Expedition compares unfavourably with the rival Flinders Expedition, where
Robert Brown [1773-1858] incorporated his extensive botanical collection
from the voyage into his landmark work on Australian botany Prodromus

Florae Novae Hollandiae et Insulae Van Diemen (1810),136 and with the
subsequent Freycinet Expedition, where the scientific results were also
worked up and published expeditiously. Portions of Leschenault‟s botanical
collections

were

described

by

Labillardière,

naturalist

to

the

D‟Entrecausteaux Expedition, in his Novae Hollandiae Planatarum Specimen
(1804-07), portions by Desfontain in various issues of the Memoirs of the
Paris Museum, and portions by De Candolle in his Prodromus Systematis

Universalis Regni Vegetabilis (1824-73). However, none of these works
gives accurate localities for individual specimens, so that the number of new
species in which Shark Bay is the true type locality is unknown.137 In
134
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regards to ornithology, although a number of skins taken during the
Expedition were mounted for exhibition at the Museum, and duplicates were
given to a private dealer in 1806 and subsequently sold to collectors across
Europe, the Museum‟s collection was never properly studied by the scientific
staff until visiting specialists accessed the material later in the nineteenth
century.138 Lamarck‟s work with the Expedition‟s inverterbrates collection
stands out as one instance of ongoing, systematic scientific study. He
continued to classify new species of marine inverterbrates long after Péron‟s
death, utilising in particular the molluscs that had been gathered in
Australian waters, with much of the collection being eventually incorporated
into his Histoire naturelle des animaux sans vertèbres, the main outcome of
Lamarck‟s decades-long interest in the field.139 Otherwise, the Expedition‟s
vast collection was neglected. Even at the start of the twenty-first century,
many of the specimens collected in Australia between 1801 and 1803
remained unclassified and undescribed, a legacy of high attrition rate
amongst the Expedition‟s scientists, and the plenitude of the material they
brought back to the Muséum d‟histoire naturelle.140

The Freycinet Expedition
The Freycinet Expedition of 1817-20, which made important additions to the
results of the earlier French scientific work at Shark Bay, developed directly
out of the Baudin Expedition. Its origins lay in a proposal for a world-wide
voyage of scientific exploration prepared by Louis Freycinet in 1816, only
months after his completion of Péron‟s unfinished Voyage of Discovery.141
Many changes had taken place in the interim between the two voyages;
Napoleon had been defeated and disposed for the second and final time, the
Bourbon Monarchy was restored, and France and Britain were at peace.
Enthusiasm for voyages of scientific exploration nevertheless remained
high, such that Freycinet‟s proposal received a favourable response. The
Academy of Sciences, which had taken the place of the Institut of France,
gave full support to the voyage of circumnavigation planned by Freycinet,
recognising in his prospective expedition the potential for research of direct
relevance to several of the leading scientific questions of the day.142
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Freycinet also received the backing of the Minister for the Navy in the new
French government, and in August 1816, the expedition was officially
sanctioned by Louis XVIII.143 Freycinet‟s Expedition became the first in a
new series of voyages that, continued by Duperrey (1822-25), Hyacinthe de
Bougainville (1824-26) and d‟Urville‟s two voyages (1826-29 and 1837-40),
brought an end to the French scientific exploration of Australia and the
South Pacific.144
The advanced scientific program prescribed for the Expedition embraced
both the natural and physical sciences. Such a program reflected the
interests of senior members of the Academy of Sciences, including Cuvier,
Humboldt, the astronomer François Arago [1786-1853], the physicist and
astronomer Jean Baptiste Biot [1774-1862], and the physicist and chemist
Joseph Louis Gay-Lussac [1778-1850].145 Freycinet‟s principal objectives
consisted of a geodetic schedule involving measurement of the southern
hemisphere,

plus

observations

of

meteorological

phenomena

and

magnetism across the world‟s oceans, astronomical observations, and
experiments related to air pressure and the temperature of the sea at
varying depths.146 Natural history and anthropology, which accounted for
the bulk of the Expedition‟s work at Shark Bay, were secondary objectives.
To these ends, Freycinet was instructed to undertake the standard
investigations in botany, zoology and geology, and to gather intelligence on
the appearance, products, language and customs of the native peoples
encountered during the Expedition‟s circumnavigation.147 The scientific
complement attached to the voyage, like the scientific program, also
differed from earlier expeditions. Serving naval personal were seconded to
exclusively conduct the various scientific investigations, a move vigorously
opposed by Cuvier, who wanted civilian scientists attached to the voyage,
but insisted upon by Freycinet, who wished to avoid a repetition of the
conflicts between scientists and sailors that marred Baudin‟s Expedition.148
The naturalists consisted of the Surgeon Jean René Constant Quoy [17901869] and Assistant Surgeon Joseph Paul Gaimard [1793-1835] as
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zoologists, and the Pharmacist Charles Gaudichaud Beaupré [1789-1854] as
botanist. The ship provided to Freycinet was the 350-ton corvette Uranie.149
The Expedition sailed from Toulon on 17 September 1817.150 Although
most of the scientific work was to be done in the Pacific, the Uranie called
first at Tenerife, Rio de Janeiro, and Cape Town, thereby allowing Freycinet
to make a return visit to Shark Bay en route to Timor and the Moluccas. The
main reason for stopping at the Bay was in order to establish an
astronomical observatory on a latitude near to that of Rio de Janeiro, an
important

element

of

the

Expedition‟s

geodetic

program.

Freycinet,

however, had another reason for returning to the Bay, an objective he set
about completing soon after the Uranie entered Naturaliste channel and
anchored in Turtle Bay on the afternoon of 12 September 1818.151 Desiring
to retrieve Vlamingh‟s plate left at Cape Inscription on Hamelin‟s orders in
1801, Freycinet despatched a landing party to Dirk Hartog Island to obtain
the relic, provisioning the enterprise for several days so that a new study of
the Island‟s natural history could be carried out concurrently.152 On the
morning of 13 September the Uranie was moved to anchor off the northwest tip of Peron Peninsula, where a camp was established ashore later the
same day for the purposes of undertaking the astronomical observations
essential to the Expedition‟s research program.153
The excursion to Dirk Hartog Island, participated in by Quoy and
Gaudichaud, produced some of the Expedition‟s most important results in
natural history. During his field-work, Quoy happened upon a midden
beneath an Osprey‟s nest, containing the remains of fish, crustaceans and
reptiles, as well as the skull of a new species of marsupial, the Boodie

Bettongia lesueur, sometimes also known as Lesueur‟s Rat-kangaroo; he
obtained no entire specimen, but was able to record observations of the
species, noting that it lived in burrows and foraged for food on the beaches
at night.154 During the excursion he also succeeded in obtaining a specimen
of the Black-and-white Wren Malurus leucopterus, an especially rare and
149
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shy bird endemic to Dirk Hartog Island and Barrow Island, about 700 km
north of Shark Bay.155 Gaudichaud was also active in gathering examples of
the Island‟s flora, securing samples of numerous species. Poor weather
delayed the return of the party to the Uranie off Peron Peninsula, but on 16
September the boat succeeded in crossing Denham Sound and reuniting
with the Expedition, carrying the natural history collections, augmented by
a jaw-bone from a „Walrus‟ found by Quoy on the Island‟s shore, together
with the Vlamingh plate.156
The establishment of the camp at Peron Peninsula from 13 to 25
September afforded the naturalists a series of further opportunities for fieldwork. During one excursion amongst the sand dunes of the Peninsula, Quoy
and Gaimard happened upon a group of another new form of marsupial, the
Little or Western Barred-Bandicoot Perameles bouganivillei, obtaining as a
result a complete specimen of the species.157 Their pair also collected a
second new species of bird, observing and collecting a type of the Western
or Thick-billed Grass-wren Amytornis textilis.158 Gaudichaud also worked
diligently in assembling examples of the plant-life in the vicinity of the
Expedition‟s camp-site. The combined output of his efforts at Dirk Hartog
Island and Peron Peninsula consisted of a collection consisting of 55
species.159 Two encounters with the local Aborigines also took place, on 13
and 14 September 1818, in the vicinity of the French campsite. The first
was the most extensive exchange, initiated by the appearance of nine men
armed with spears and clubs on the dunes above the camp. A group of
Frenchmen approached the Aboriginal party, who responded by chanting an
unintelligible, rhythmic shout and gesticulating wildly towards the anchored

Uranie, an action that the visitors to be a direction to re-embark to their
ship. The Aborigines were however appeased by singing and the playing of
castanets, after which performance the French made gifts of beads, knives
and mirrors, before retiring to their camp. The second encounter involved
merely the brief appearance near the French camp of a similar number of
Aborigines on the following morning.160 Combined with their failure to find
either surface or ground water despite persistent searches throughout the
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duration of their stay, the encounters with the Aborigines confirmed to the
visitors their belief, which had formed as a result of the intelligence gleaned
by the Baudin Expedition, that the indigenous peoples on this arid stretch of
the Australian coastline survived by drinking salt-water.161
On seeking a passage out of Shark Bay on September 26 the Uranie
grounded upon a sandbank behind Dorre Island, henceforth known as
„Uranie Bank‟, but no damage to this ship ensued, and the next day
Freycinet freed the ship and reached the ocean through Geographe
Channel.162 After leaving the Bay, the Uranie spent fourteen months
travelling amongst the islands of the South Pacific, before calling at Port
Jackson for replenishment late in 1819. On 25 December of that year, the
Expedition departed for France via Cape Horn, but in February 1820, the
ship struck a fierce storm near Tierre del Fuego, forcing Freycinet to make
for the Falkland Islands for repairs, where the Uranie struck a reef, and
sank.163 A large portion of the natural history collection was lost in the
shipwreck, and Freycinet and the crew spent seventy-three days marooned
on the Falklands, before a passing American whaler was purchased and,
renamed the Physicienne, sailed back to France, where the Expedition
returned to Le Havre on 13 November 1820.164
Notwithstanding the loss of the Uranie, Freycinet‟s Expedition was
deemed a success by the Academy of Sciences, an outcome determined
largely by the researches in geodesy, magnetism and meteorology
accomplished

during

the

voyage.165

Funding

was

obtained

for

the

preparation and publication of both a narrative history and the full scientific
results of the Expedition, a marked improvement on the treatment of the
scientific results of the Baudin Expedition.166 A total of nine volumes of
Freycinet‟s Voyage autour du Monde, none of which has ever been
translated into English, appeared between 1824 and 1844, two of which
were devoted dealt to natural history. Quoy and Gaimard‟s volume on
zoology, published in 1825, described their specimens of the Boodie

Hypsiprymnus lesueur (now Bettongia lesueur) and the Western BarredBandicoot Perameles bouganivillei, thus adding two additional marsupial

161
162
163
164
165
166

Arago (1971) pp.170-72, 180-82
Dunmore (1969) p-75
Marchant (1998) p-219
Marchant (1998) p-219
„Report Made to the Academy of Sciences‟ in Arago (1971) pp.i-ii
Horner (1987) p-372

82

species to Peron‟s Kangurus fasciatus to have the islands of Shark Bay as
type localities. The volume also contained an illustration of the osprey nest
where Quoy had found the remains of the Boodie. Quoy and Gaimard‟s type
specimens of the Black-and-White Wren Malurus leucopterus and the
Western Grass-Wren Amytornis textilis had, however, been lost in the wreck
of the Uranie, although both species were illustrated in the volume and
listed as having been observed at Shark Bay, and both species were
subsequently described, despite the loss of the type specimens, by the
French scientist L.C.H. Dumont in the journal Dictionnaire des Sciences

naturelles for 1824.167 Gaudichaud‟s volume on botany, published in 1826,
constituted an important addition to knowledge of the Shark Bay flora.
Many of the species he had collected on Dirk Hartog Island and Peron
Peninsula had, by this stage, already been described by Brown and
Labillardière from their own collections of South-West Australian flora,
however, new species described and attributed to the Bay by Gaudichaud
numbered

12

species,

from

the

genera

Malvaceae,

Leguminosae,

Myrtaceae, Compositae, Goodeniaceae, Orbancheae, Asperifoliae, and
Myoporinae.168 The first species of seagrass to be described from Shark Bay,
Amphibolis zosterifolius, also appeared in Gaudichaud‟s 1826 volume on
botany.169 Finally, Jacques Arago wrote an unofficial history of the
Expedition that contained general observations on natural history and
ethnology and which became the only eyewitness account Expedition to be
translated into English.170

Conclusion
The

scientific

exploration

completed

by

the

Baudin

and

Freycinet

Expeditions represents a major development in the history of science at
Shark Bay. Still firmly within the boundaries of Basalla‟s opening phase of
the spread of Western science, and corresponding the „Banksian‟ period that
covers the voyages of Cook and Flinders in McLeod‟s alternative framework
for the development of Australian science, the period witnessed the
appearance

of

the

first

trained

and

professional

sciences,

the

commencement of specialist inquiries in each of the three kingdoms of
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natural

history,

in

geography,

and

in

ethnography,

and

the

first

classifications of the Bay‟s flora and fauna under the modern Linnaean
system of taxonomy. Just as importantly, the French Expeditions also
established the basic pattern of the formulation of scientific aims or
objectives, the carrying out of field work, and the return to a scientific
centre to study and disseminate the results which was, in its basic format,
followed by every subsequent scientific visitor to Shark Bay. The results of
the two visits was considerable, establishing a wide platform of basic
scientific knowledge upon which the subsequent development of science at
the Bay was built. The work of the Baudin and Freycinet Expeditions also
marked the extension to the Bay of the empirical drive to uncover and
catalogue the full diversity of nature, and significantly, of the enthusiasm
for theoretical speculations that characterized scientific activity in France
during the late eighteenth and nineteenth century. It was this enthusiasm,
expressed through Péron‟s efforts to relate his observations to wider
questions relevant to leading figures within the French scientific community,
which led to the earliest recorded ecological insights into the Shark Bay
environment. These early ecological insights, which amount to what
McIntosh would describe as the „antecedents‟ of modern scientific ecology,
appeared over a fifty-years earlier than the start of the transformation of
natural history into ecological science mapped out by Dunlap, a full century
before the arrival of ecological science at the Great Barrier Reef identified
by Bowen and Bowen, and nearly a century and a half before the rise of
modern ecology at the Bay. This fact, linked as it is to the considerable
scientific achievements of the Baudin Expedition, is one of the most notable
aspects of the wider history and development of science at Shark Bay.
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III
Surveys and Reconnaissance
1822-1858
I stepped very gingerly and cautiously on the mud, for shore there was none;
and I had the satisfaction of descending at once, mid-leg deep in the odious
slime; but this being endured, the worst was over, and at the head of my
sticking and floundering party, I waded on, putting to flight whole armies of
crabs, who had taken up their abode in these umbrageous groves,- for such
they certainly were. The life of a crab in these undisturbed solicitudes must be
sweet in the extreme; they have plenty of water, mud, and shade; their
abodes are scarcely approachable by the feet of man, and they can have but
little to disturb their monotonous existence, save the turmoils of love and
domestic war.
George Grey Journals of Two Expeditions of Discovery (1841)

The scientific exploration of Shark Bay by the Baudin and Freycinet
expeditions was followed in the early-to-mid nineteenth century by a period
of surveys and reconnaissance linked directly to the spread of British
Imperialism. The first and last visits in this new period of scientific
investigations, by the marine surveyors Phillip Parker King (1822) and
Henry Denham (1858), belong to the broader tradition of hydrographic
surveying and accompanying research in natural history that developed out
of the earlier scientific explorations of Cook, Vancouver and Flinders in
concert with the British Empire‟s rapid expansion from the late eighteenth
century onwards.1 Extensive stretches of Australia‟s northern, north-eastern
and north-western coastline, including the Great Barrier Reef, were charted
and investigated over the same period by hydrographers and naturalists,
not only during the course of King‟s and Denham‟s numerous voyages, but
during the collective voyages of HMS Fly (1842-45) and HMS Rattlesnake
(1846-50) as well; Darwin‟s celebrated voyage with Robert Fitzroy in HMS

Beagle (1831-36), and the Beagle‟s subsequent work in north-western and
northern Australia (1837-44), were part of the same scientific program.2 In
between

the

visits

of

King

and

Denham,

the

first

geographical

reconnaissance of Shark Bay‟s continental hinterland was attempted by
George Grey (1839), whose ill-fated expedition fits squarely into the early
history of Australian exploration that was also designed to directly advance
imperial interests.3 Together, these three surveys and reconnaissances built
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upon

the

solid

and

wide-ranging

platform

of

scientific

knowledge

established as a result of the French scientific exploration, adding important
contributions in natural history, geography, and the emerging field of
biogeography, in keeping with the role played by scientific investigations in
the expansion of the British Empire.4
The period of surveys and reconnaissances also witnessed the first official
visits to Shark Bay by agents of the new British colony of Western Australia.
The first of these, a preliminary reconnaissance by the surveyor H.M.
Ommanney (1834) was followed by a more rigorous geographical and
environmental survey conducted by the navigator Benjamin Helpman and
the surveyor Robert Austin (1850-51), both of which contributed to the
advances in natural history and geographical knowledge that took place
during the period. The onset of a colonial involvement in the development
of science at the Bay took place subsequent to what represents the single
most important factor shaping the broader context in which the series of
surveys and reconnaissance unfolded in Western Australia, the foundation
of the Swan River Colony by British settlers in 1829. Motivated at least
partly by a desire to forestall potential French interest in colonising the
western side of Australia,5 and arising directly from a proposal developed by
Sir James Stirling [1791-1865], the colony‟s founding Governor who had
completed his own investigation of the site of the new settlement in 1827,6
the foundation of the colony at once heralded a rapid increase in the
volume of biological material returning to the centres of scientific progress
in the Europe. Scientific travellers who visited the Swan River colony in the
1830s included the Austrian botanist Baron Karl von Huegel, the German
naturalist Ludwig Preiss, and the British collector John Gilbert, who
gathered zoological and ornithological specimens for John Gould. The efforts
of these visitors were complemented by the labours of local naturalists,
particularly the colonial botanist James Drummond, who returned a vast
amount of botanical material to the Royal Botanic Gardens at Kew, but also
by other amateur collectors including Georgiana Molloy.7
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Phillip Parker King‟s Visit in HMS Bathurst
Captain Phillip Parker King‟s [1791-1856] visit to Shark Bay, the first by a
European navigator after the Freycinet Expedition, took place during
January 1822, when he spent a week at anchor in Turtle Bay in the brig
HMS Bathurst.8 Only a brief interlude in the history of his five-year
sequence of surveys of the Australian coastline, King‟s sojourn at Turtle Bay
facilitated the gathering of a small but significant collection of flora from
Dirk Hartog Island by the botanist Allan Cunningham [1791-1839], as well
as minor observations and collections in the fields of zoology and geology.
Following so soon after the period of repeated French visits, King‟s visit was
also important in establishing a British presence at Shark Bay and along the
adjoining coastline, thus becoming an important precursor to the eventual
annexation of the western third of the continent on 2 May 1829.9 At the
same time, the unfavourable impressions King formed during his visit had a
seemingly detrimental influence over the earliest British proposal to
establish a permanent settlement at Shark Bay.
King‟s visit to Shark Bay occurred during his fourth and final hydrographic
voyage in Australian waters.10 The first Australian-born officer to achieve
flag rank in the British Navy, and made a Fellow of both the Royal and
Linnean Societies in recognition of his hydrographic and scientific work on
his four voyages, King occupies a prominent place in the early history of
Australian hydrography and natural history.11 He had been appointed by the
Admiralty‟s Hydrographic Office, which trained hydrographers and produced
charts for use aboard Royal Navy ships, in February 1817, to closely survey
the portions Australian coastline overlooked by the Baudin and Flinders
Expeditions. Commencing commenced work from Port Jackson in December
of the same year, King conducted three extended surveying voyages in the
cutter HMS Mermaid between 1817 and 1820, completing the charting of
large distances of the northern and north-western coastline, including the
Exmouth, Cambridge, Admiralty and Van Diemen‟s Gulfs, Arnhem‟s Land,
Dampier‟s Archipelago, Melville Island, Raffles Bay and the Cobourg
Peninsula, and the inside route of the Great Barrier Reef and Torres Strait,
8
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as well as Macquarie Harbour in Tasmania.12 In addition to the hydrographic
and geographical work of these surveys, the three voyages of the Mermaid
also resulted in substantial advances to scientific knowledge of the flora and
fauna of the northern and north-western coasts, in keeping with the
tradition established during the eighteenth century of including the natural
sciences amongst the objectives of exploratory voyages. Some of the
scientific work was carried out by King himself, who recorded various
observations in botany, zoology, and into his journal. The bulk of the
scientific work, however, was conducted by Cunningham, a botanist who
had trained under Sir Joseph Banks and Robert Brown at the Royal
Botanical Gardens at Kew, before being appointed as naturalist aboard the

Mermaid in 1817 on the instigation of Banks.13 Cunningham‟s work during
King‟s four voyages, which amounted to the greatest individual contribution
to knowledge of the Australian flora since Brown‟s efforts aboard the

Investigator, became one of the most fruitful products of the relationship
between the Hydrographic Office and Kew that developed under Banks‟
direction in the late eighteenth and early nineteenth centuries.14
King‟s final voyage commenced in May 1821, and involved additional
surveys of the Great Barrier Reef, Torres Strait and the Kimberley coastline,
before the Bathurst put into Mauritius to replenish in September of the
same year. It was following his return to the Australian coast and a survey
of King George Sound that, on 19 January 1822, King entered Shark Bay
through Naturalist Channel, and anchored in Turtle Bay.15 The central
reason for visiting the Bay was the need for a safe anchorage in which to
conduct „some trifling repairs‟ to the Bathurst, a task that lasted until 26
January, when King quit the Bay owing to the poor state of his supplies.16
His first action after anchoring in Turtle Bay was to despatch a landing party
to Dirk Hartog Island with instructions to ascend to the cliff-top at Cape
Inscription, where two posts, conjectured to be the fabled Vlamingh plate
plus an additional record of Hamelin‟s visit in 1801, had been observed
during the passage through Naturalist Channel.17 Finding the plates to have
12
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been removed, King directed that a record of his own visit be left at the
Cape. Accordingly, on 24 January, a new post was affixed adjacent to the
others, bearing nails forming the word „King‟ and the date „1822‟, along
with a sheet of vellum recording the details of his arrival in Shark Bay,
which was left in sheave hole of the post left by Hamelin in 1801.18 The

Bathurst departed on 26 January, and completed one last survey, of Cygnet
Bay in the Kimberley‟s, before returning to Port Jackson in April 1822,
where King‟s Australian voyages came to an end.19
The week that the Bathurst spent at Turtle Bay, coming as it did at the
height of the Shark Bay summer, was marked by searing daytime
temperatures. This caused King to limit trips to Dirk Hartog Island to the
few hours between dawn and eight o‟clock, when the entirety of the
scientific work was completed.20 Cunningham was nevertheless able to
make full use of these limited opportunities to collect on the Island. He took
part in the first landing on 20 January, where he „botanized‟ along the ridge
above the Turtle Bay beach leading to Cape Inscription.21 Cunningham
made further landings on the mornings of 21, 22, and 24 January,
obtaining, as King later wrote, „a tolerably rich harvest‟ of flora that
included a species of Acacia and one of Myrtaceae previously collected on
the Island by Dampier, five species collected by Gaudichaud in 1818, and
fourteen species that had previously been unknown from Shark Bay,
including four species that were described for the first time from collections
made by Cunningham during King‟s earlier voyages, and one species that
had hitherto been unknown to science.22 Some animals were observed, with
Cunningham and the other members of the Bathurst‟s crew recording the
sighting of a „small black kangaroo‟,23 possibly the Banded Hare-Wallaby

Lagostrophus fasciatus,24 and „a small opossum‟, almost certainly the
Western Barred-Bandicoot Perameles bouganivillei; as well as two species
of snake, „one black with a yellow belly, the other green and black‟, of
which specimens were not obtained, and „a seal of the hair species‟, the
Australian Sea Lion Neophoca cinerea, the same species that had earlier
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been observed when the Bathurst called at Rottnest Island.25 Along the
sandy beach fronting Turtle Bay King and Cunningham „found varieties of
sponges and corals‟, whilst on the reefs lying either side of the bay, they
obtained specimens of shellfish from the genera Trochus, Chama, and

Conus, and the families Voluta, Cypraea, Buccinum, Ostrea, Mytilus, and
Patella.26 The Island‟s geology also attracted a measure of interest, with
fossilised shells similar to those located by Péron on Bernier Island being
found embedded in the limestone some distance inland. Samples of these
were taken during the landings, with King additionally recording this
phenomenon in his official journal.27
After returning to England in April 1823, King set about preparing an
official history of his four voyages. His two-volume Narrative of a Survey of

the Intertropical and Western Coasts of Australia, which included a number
of appendices devoted to the scientific results of the voyages, duly
appeared in 1826, with a revised addition following a year later.28 An
account of the visit to Shark Bay was contained in the second volume of
this work. In detailing the week spent at anchor in Turtle Bay, King‟s central
focus was clearly on information useful to navigators; the direction and
strength of prevailing winds, the profile and bearings of the coast, and on
the merits of Turtle Bay or „Dirk Hartog‟s Road‟ as an anchorage, which he
thought „had everything to recommend it‟, except for the total lack of
freshwater on the Island and the extreme daytime temperatures that had
been encountered.29 He also commented upon the „perfect sterility‟ of the
Island, which had been his first and lasting impression of the Bay.30 The
practical nature of King‟s narrative was supplemented by additional
information contained in his own appendix on „Sailing Directions‟ for the
Australian coast. In this appendix he gave further descriptions of the
appearance of Dirk Hartog, Bernier, and Dorre Island, and of his anchorage
in Turtle Bay, but having visited no other part of the Bay, he instead
reproduced sections of Louis Freycinet‟s descriptions published in Péron‟s

Voyage de decouvertes aux terres australes to complete his account of
Shark Bay‟s coastal geography and hydrography. The maps of Australia
published after King‟s voyages, which otherwise depicted the results of his
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surveys along the north-western and northern coasts, likewise continued to
incorporate the outline of Shark Bay illustrated on the charts produced by
the Baudin Expedition.31
The greater part of the information on the natural history of Dirk Hartog
Island present in the Narrative of a Survey lay in an account of the
botanical investigations contributed by Cunningham himself to King‟s official
history. This gave an account of the general appearance of the vegetation
and listed some of the genera represented amongst his botanical collection,
as well as containing all of the references to the Island‟s fauna, limited to
observations of marsupial and reptiles.32 Of greater significance, however,
was the discussion of the flora of Dirk Hartog Island made by Cunningham
in the appendix on botany added to the second volume of King‟s history.
Here Cunningham remarked that the „general features‟ of the Island‟s
vegetation bore a strong resemblance to „the striking character of botany of
the South coast‟, an early biogeographical observation that was effectively
confirmed by subsequent plant geographers, who placed the Island at the
north-west extremity of the South-West botanical province.33 His collection,
which amounted to twenty-two separate species, was deposited with the
Royal Botanic Gardens at Kew, and was later worked up and published by
Robert Brown or, some time later, by George Bentham [1800-1884]; one of
the species collected by Cunningham on the Island proved to be new, and
was described by Bentham as Angianthus cunninghami.34 In such a way did
the results of the King‟s visit to Shark Bay reflect the relationship between
the Royal Navy and the Royal Botanic Gardens during this era of Australian
exploration.
The other scientific appendices included in King‟s narrative also touched
upon the results of the investigations in natural history conducted at Shark
Bay. A section on zoology contributed by John Edward Gray [1800-75]
listed the different species of marine invertebrates collected during the four
voyages, although no localities are listed with the various species, and
almost all these had in any case already been described in Lamarck‟s

Histoire naturelle des animaux sans vertèbres.35 The appendix on coastal
31
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geology, contributed by William Henry Fitton [1780-1861], dealt more
directly with the observations made on Dirk Hartog Island, and more
particularly the observation of marine fossils some distance inland and well
above the current sea level. Fitton in fact dealt with the problem posed by
marine fossils embedded far from the sea at some length, citing the
examples at Dirk Hartog Island as well as other similar observations made
during King‟s voyages and the work of the Baudin Expedition to argue
against the catastrophism championed by Cuvier and, to a lesser extent, by
Péron, instead offering a gradualist position, similar to Lamarck‟s, that
sought to explain such remarkable phenomenon by a combination of the
rising of the landforms and the lowering of sea levels over long periods of
time.36 Fitton‟s challenge to the catastrophist explanation of this particular
problem anticipated to a certain extent the far broader challenge to
accepted geological ideas presented by the Scottish geologist Charles Lyell
[1797-1875] a few years afterwards in the form of his doctrine of
uniformitarianism,37 and although later scientists visiting Dirk Hartog,
Bernier and Dorre Islands also took an interest in coastal geology, no
special attention was ever again devoted to the causes of these fossilised
marine deposits above the level of the sea.38
The intelligence gleaned during King‟s visit may also have influenced the
first British proposal to settle Shark Bay. A year before the publication of his

Narrative of a Survey of the Intertropical and Western Coasts of Australia,
on 1 March 1826, Lord Bathurst of the Colonial Office wrote to Governor
Darling at Port Jackson concerning the formation of a prospective
settlement at Western Port, and making the additional instruction „to
procure accurate Information respecting the Country immediately adjoining
to Sharks Bay‟, where Bathurst believed a convict depot could be
established for secondary offenders as an alternative to Norfolk Island.39
Just ten days later, Bathurst wrote a second despatch to Darling, stating on
this occasion that given that „Shark‟s Bay being by every information
extremely barren‟, Darling should instead endeavour to have a survey
36
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undertaken of King George Sound, „and if the circumstances of the place
be…favourable, a Settlement may be first made in that quarter‟.40 For his
part, Darling attempted to dissuade Bathurst from his designs on Shark
Bay, writing in a despatch on 10 October 1826 that the Bay was „perfectly
barren and desolate of vegetation‟, and that any convict depot would be too
isolated to remain in effective communication with Sydney.41 King‟s
experience of the oppressive summer heat and his failure to find any water
on Dirk Hartog Island seems likely to have influenced Bathurst in his second
letter and Darling in his reply, considering that the Bathurst had returned to
Port Jackson in April 1822 after his visit to the Bay, that King was in
England in March 1826 when the proposal for the convict depot was under
consideration, and because he had been the most recent European visitor to
Shark Bay, and the first Englishman since Dampier. Meanwhile, in
accordance with Bathurst‟s revised instructions a garrison of soldiers and
convicts was established at King George Sound on 25 December 1826 to
formally annex Western Australia, an action that served as the prelude to
the permanent British colonisation that commenced with the founding of the
Swan River colony in 1829.42

George Grey‟s Expedition
Sir George Grey‟s [1812-1898] expedition to Shark Bay formed the second
stage of a major geographical reconnaissance of North-West Australia
supported by the Royal Geographical Society and the British Colonial Office.
Lasting the duration of March 1839, and developing into an epic of
endurance and survival, the expedition signalled the first European attempt
to explore the Bay‟s continental hinterland, and led to the discovery of the
Gascoyne River mouth, the future townsite of Carnarvon and the last major
geographical feature at the Bay to be found by Europeans. Grey also
contributed more widely to geographical knowledge, as well as to progress
of natural history and ethnology, in his official account of the expedition, a
work that constitutes his central contribution to the development of science
at Shark Bay.
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George Grey is something of an icon of British Imperialism during the
long Victorian era. A graduate of the Royal Military College, Sandhurst, he
rose to prominence through his expeditions in Western Australia, before
moving on to a career as a colonial administrator and statesman that
included terms as the Resident Magistrate at King George Sound (1839-40),
as the Governor of South Australia (1841-45), New Zealand (1845-53 and
1861-68), and the Cape Colony (1854-61), and an extended period as a
Member of Parliament in New Zealand (1874-94) that included a term as
Premier (1877-79). A serving Lieutenant in the British Army when he
undertook his Australian explorations, he brought a set of attributes to the
role that make him a forerunner to many of the explorers who later set
forth to solve the mysteries of inland Australia and unknown Africa; military
training, devout Anglicanism and firm Anglocentric convictions, a talent for
self-promotion and a confident leader of men, and a competent surveyor,
cartographer, naturalist and ethnographer, with particular skills in geology
and linguistics.43 The origins of his grand adventure through the wilderness
of north-west Australia originated in an approach he made in the company
of a friend, Franklin Lushington, to Sir John Barrow [1764-1848], President
of the recently-founded Royal Geographical Society, to explore any part of
Australia that Barrow or the Society nominated.44 Taking their inspiration
from Charles Sturt‟s [1795-1869] explorations of the Murray-Darling river
system (1827-28 and 1830) and Sir Thomas Mitchell‟s [1792-1855] followup expedition along the Lachlan River into his Australia Felix (1836), Grey‟s
and Lushington‟s objective was a vision shared by all early Australian
explorers, the discovery of a river leading to a vast inland sea, and of fertile
districts ripe for settlement. The Society responded positively, and following
a period of negotiation and reform to the original proposal, the project was
approved by the Colonial Office in June 1837, with Grey commissioned as
leader.45 His main instructions were:
To gain information as to the real state of North-Western
Australia, its resources, and the course and direction of its rivers
and mountain ranges; to familiarize the natives with the British
name and character; to search for and record all information
regarding the natural productions of the country, and all details
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that might impinge upon its capabilities for colonization or the
reverse; and to collect specimens of its natural history.46
The plan, which was spectacularly naive, was for Grey and Lushington to
arrive on the north-east coast of the Kimberley region and travel overland
down the length of Western Australia towards the Swan River, discovering
navigable rivers flowing from the interior to the coast en route. The
expedition left England aboard HMS Beagle, then departing to commence its
Australian surveys, on 5 July 1837, and after a sojourn at Cape Town,
arrived at Hanover Bay in the Kimberley in December of the same year,
when the exploration began.47
This first expedition ran until the middle of April 1838, and fell far short of
achieving its objectives. Progress was delayed by the extreme weather of
the Kimberley wet season, the rough terrain, and hostile Aboriginies, who
succeeded in spearing Grey through the leg in mid-February, leading to the
eventual abandonment of explorations. The expedition‟s contributions to
geographical knowledge included the discovery and naming of the Glenelg
River, the Stephen Range and the prominent peak of Mount Lyell, named by
Grey in honour of the geologist and Charles Lyell, the author of the
recently-published Principles of Geology (1830-33), one of the landmark
works of nineteenth-century science.48 Some notable results were also
achieved in natural history and ethnology, including some important
observations on the occurrence of various species of marsupials and some
new details about the physical appearance and the unwelcoming disposition
of the indigenous peoples of the little-known region. After being rescued by
the Beagle and the schooner that had earlier been chartered at Cape Town
to convey the expedition to the Kimberley, Grey and his party went to
Mauritius to recuperate, before travelling on to the Swan River in
September 1838 to resume their explorations. For the next five months,
Grey conducted several short excursions in and around the settled districts,
all the while preparing his second expedition.49 The plan he conceived was
to acquire three whale-boats, proceed to Shark Bay and complete its
exploration, and then move on to explore the coast stretching off to the
north, again in the hope of locating navigable rivers and places suitable for
46
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colonisation. The personnel attached to this new project consisted of Grey
as leader, a Dr. Walker who had acted as surgeon-naturalist on the first
expedition, two soldiers from the Corp of Sappers and Miners and a sailor
who had voyaged with King in HMS Mermaid, all of whom had also
participated in the Kimberley expedition, a „young gentleman‟ named
Frederick Smith, two additional sailors and three „volunteers‟, and an
Aboriginal translator called Kaiber.50 With arrangements being made for
conveyance to the Bay with the Captain of an American Whaler, the Russel,
the expedition departed from Fremantle on 17 February 1839.51
Grey‟s expedition arrived off Dorre Island on 24 February, entering Shark
Bay the next day through Geographe Channel.52 The misfortunes that
became a hallmark of the enterprise began immediately, when the Captain
of the Russel nearly drowned whilst disembarking Grey and his party on
Bernier Island, and the expedition‟s supply of tobacco was found to have
been left aboard the ship soon after its departure. After spending two days
examining the Island, searching unsuccessfully for water and burying five
months worth of supplies on a beach near the northern end of the Island,
Grey decided to move southwards to Dorre Island and search for water
there, whereupon the next mishap ensued, with one of the expedition‟s
three whaleboats being swamped and wrecked, losing all its supplies and
equipment, whilst attempting to embark.53 Continuing in the two remaining
boats, Grey reached Dorre Island on the afternoon of 28 February. It was
here, on the same evening of their arrival, that the worst disaster to befall
the expedition at Shark Bay occurred, when a cyclonic storm closed in from
the north-west and passed directly over the Island. The cyclone caused both
remaining boats to be severely damaged, spoilt most of the supplies carried
from the depot, and damaged Grey‟s chronometers, sextant, and other
equipment. Moreover, the force of winds had been such that, although
heavy rain had left pools of water across the Island, the salt spray blown in
from the sea meant that no water could be found that was not brackish.54
Grey thus decided his only option to ensure the survival of the expedition
was to cross the Bay to the mainland, and search for water there, before
resuming his explorations. He believed, however, that these two objectives
were complementary. Whilst on Bernier and Dorre Islands he had observed
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quantities of driftwood strewn over the inshore beaches, deducing from this
that „some large and rapid stream‟ flowed into the Bay.55 Knowing from the
French charts and from King‟s account of his visit that the coast due east of
the Islands had yet to be closely examined, Grey set a course in this
direction. The expedition, having repaired their boats, departed for the
mainland on 3 March.56
Following a passage lasting a whole day, and covering a distance Grey
reckoned to be „about ten miles further than it is from Dover to Calais‟,57
the two boats grounded around five miles from the shore on the shallow
flats fringing the coast in this part of Shark Bay. After hauling the boats
over the shallows, the expedition entered a mangrove creek on 4 March,
which was ascended to within two miles of land. Grey then led a party
through the mangroves and mud to the mainland, where water was finally
obtained in a shallow lagoon lying between the coastal dunes.58 With the
supply of water replenished during the night, exploration resumed in the
morning. On the afternoon of 5 March, the boats emerged from the maze of
mangrove creeks they had passed through on a northward heading into „a
very fine reach‟ that proved to be an opening of the delta of the Gascoyne
River, the great River that Grey had presumed to flow into this portion of
the Bay, so-named by him after his friend Captain J. Gascoyne of the Royal
Navy.59 Finding the delta barred by snags, and shallowing rapidly into a
perfectly dry, sandy bed, Grey ordered the boats to anchor, and „as soon as
all had been made snug‟, he led a party on a preliminary examination of the
newly-discovered river by foot:
Just on the eastern bank of the stream was a clump of small trees
and reeds, which I walked up to examine with a desire to
recognise any trees belonging to known species, but to my horror,
on looking into the reeds, I saw what appeared to be a huge
alligator fast asleep. The men now peeped at it, and all agreed
that it was an alligator. I, therefore, retreated to a respectful and
suitable distance, and let fly at it with a rifle; it gave, as we
thought, a kind of shake, and then took no further notice of us. I,
therefore, took a double-barrelled gun from one of the men, and
drove two balls through the beast, and now feeling sure it must
be dead, (for it never moved), I walked up to it, when, upon
examination, it turned out to be a huge shark, of a totally new
species, which had been left in some hole by the tide, where the
natives had found and killed it, and, being disturbed by our
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approach, had run away, first hiding it in this clump of reeds.
There were two natives, and they had made off right up the bed
of the river, taking the precaution to step in one another‟s tracks,
so as to conceal, if possible, their number.60
For the remainder of the afternoon of 5 March, the party explored the river
bed, noting „many cockatoos, some wild-fowl, and numerous tracks of
natives‟, signs Grey took to be an indication of „a well watered and fertile
tract of country‟.61 His favourable impressions were compounded when, on
the return to the boats, the party travelled quit the river bed and headed
overland, coming across a wide plain of alluvial soil, formed into lightly
timbered, grassy rises, with numerous freshwater lagoons in the intervening
valleys. The discovery of an extensive district with promising agricultural
potential captivated Grey, and his account of the expedition prophesied the
impending existence of a „British population, rich in civilization‟ engaged in
farming in this region of Shark Bay‟s hinterland.62
The expedition spent the following day camped at the Gascoyne. On
Grey‟s instructions, several wells were dug across the river delta, from
which it was discovered that the alluvial loams reached a depth of around
six to seven feet, after which the regular calcareous sand and salty water of
the Bay itself was reached. Grey also took records of the temperature, and
completed a survey of the area. In the course of the morning he also
ventured across to an island lying between the two main openings of the
river, naming it Babbage Island, after Charles Babbage [1791-1871], the
English mathematician and mechanical engineer who had been instrumental
to the formation of the British Association for the Advancement of Science
in 1831.63 On the following day, 7 March, Grey decided to explore the
country lying northward of the Gascoyne, an action that led to a brief but
fruitful encounter with the local Aborigines. Only a mile from the river, the
party happened upon „seven native huts‟, built from solid logs and, in
Grey‟s view, „altogether of a superior description to those made by the
natives on the south-western coast‟.64 Returning from the campsite, and
taking once again to the boats, the expedition was waylaid by a pair of
Aborigines who at once began addressing and gesticulating at the
Europeans. Deciding that the two Aborigines were „native sorcerers,
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charming us away‟, and desirous of initiating a closer exchange, Grey
directed Kaiber (his translator) to approach the pair, only to find his order
refused, an action he ascribed to „a sort of religious horror of witches, buckwitches, warlocks, and uncanny persons generally‟ on the part of his
translator.65 Grey thereupon took the initiative and entered into a dialogue
with the two Aborigines, from which he was able to deduce that the
language spoken by this tribe on the Gascoyne, the Inggada,66 resembled
the dialects of the Aboriginal tribes at the Swan River and the southwestern portion of Western Australia.67 Returning once again to the boats,
he then quit the Gascoyne and, resolving to examine the Bay‟s northeastern coast as far as Cape Cuvier, set forth on a northward course.68
This next stage of the expedition, the examination of Shark Bay‟s
northern extremities, occupied the period from 7 to 18 March. After making
twenty-five miles in the course of the first day, the boats were beached at
nightfall adjacent to the central geographical feature in this stretch of the
Bay‟s shores, a „remarkable range of dunes‟ over four hundred feet high
and some thirty miles in length that Grey named Lyell‟s range, again after
the prominent Victorian geologist, because of the „very interesting
geological phenomenon‟ presented by such high, extensive and stable sand
dunes.69 The valleys of the dunes were additionally found to contain an
abundant supply of fresh water only a few feet below the surface, found by
Grey the following day with the aid of his two sappers. On the 8 March Grey
also made his last significant geographical discovery in the Shark Bay
region, when, after ascending to the highest dunes in his Lyell‟s range, he
came in view of „a most splendid sight‟, what he took to be „a clear calm
unruffled lake, studded with small lakes‟, and stretching off to horizon to
the north and east without any apparent limits.70 Captivated by this „lovely
and fairy-like land‟, Grey returned to camp to organise an excursion to
explore beyond the dunes, but on crossing the dunes and reaching the
shores of his imagined inland sea he at once realised he had been taken in
by a mirage, and discovered only the extensive salt-pan of Lake McLeod
that stretches nearly a hundred kilometres northward from the extremity of
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Shark Bay behind the Quobba cliffs that run towards North-West Cape.71
Following this disappointment Grey and his party remained at their camp,
being prevented by strong winds and high surf from relaunching their
boats, and on 10 March the Europeans were attacked by between twenty
and thirty Aborigines, with the only casualty from the brief affray being a
slight spear wound in the leg to one of the sailors taken on at the Swan
River. Fearful of another attack and with food supplies dwindling, but still
prevented by the wind and surf from re-embarking their boats, Grey and
his party spent a further week marooned on the northernmost shores of
Shark Bay, before a short lull in conditions on the morning of 18 March
allowed both boats to be relaunched. Grey headed back to the Gascoyne, to
undertake some further hurried explorations of the river mouth, before
taking a passage back across the Bay on 20 March to Bernier Island.72
The return to Bernier Island precipitated the abandonment of Grey‟s
remaining objectives, and the start of an epic flight back to the Swan River.
Soon after reaching the Island, on 20 March, it was discovered that the
supply depot established at the start of the month had been completely
destroyed through the erosion caused by the cyclone, leaving the expedition
with little remaining food, no spare clothing or other supplies, and no
equipment to effect repairs to the boats and otherwise attempt to follow the
Gascoyne deep into the interior, as had become the new objective. At this
moment Grey sought consolation in his bible, before deciding that the
attempt to reach Swan River offered the best prospects for survival.73 On 22
March, with the boats readied as best as was possible and all remaining
supplies stowed aboard, the expedition left the Island, making once again
for the mainland coast to replenish on the fresh water that could only be
found there.74 From the Gascoyne, Grey took advantage of favourable winds
to coast along the mainland as far as a headland he named Point
Greenough, in honour of the President of the Royal Geographical Society,
George Bellas Greenough [1778-1855], crossing from this point to the east
coast of Peron Peninsula, which was reached 26 March, and briefly
explored.75 The boats then rounded the Peninsula, before crossing to
Denham Sound and anchoring near Quoin Bluff. Hurrying through a
reconnaissance of the southern part of Dirk Hartog Island, Grey took the
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boats across to Edel Land, where the expedition spent their final night
ashore at Shark Bay. On 30 March, the expedition rowed through South
Passage, before hoisting the sails on their boats, and commencing the long
passage over the open ocean, past the Zuytdorp cliffs, towards the
sanctuary of the Swan River.76
The final stage of the expedition played out between the start of April and
the middle of May, when all but Smith, who perished of thirst in the sanddunes near present day Jurien, straggled into the settled districts or were
rescued by colonists. Both boats were wrecked on April 2 in an attempted
beaching at Gantheaume Bay, the site of the present town of Kalbarri, at
the mouth of the river that became Grey‟s second great discovery, and
which he promptly the Murchison in honour of the geologist Sir Roderick
Murchison [1792-1871], a past President of the Geological Society and
founding member and future President of the British Association for the
Advancement of Science.77 The remainder of the journey was made on foot,
with Grey himself becoming the first to reach to reach Perth on 21 April
1839 and all the surviving members of the expedition straggling in or being
rescued by colonists over the next week.78 In August 1839 he took the
position of Resident Magistrate at King George Sound made vacant by the
death of Sir Richard Spencer [1779-1839], publishing a short time later

Vocabulary of the Dialects Spoken by the Aboriginal Races of South-Western
Australia, through which he established his reputation as a scholar of
indigenous language and customs.79 Following his return to England in
September 1840, Grey produced an account of his explorations, Journals of

Two Expeditions of Discovery in North-West and Western Australia,
published in two volumes in 1841. With the loss of all natural history
specimens, and indeed all records other than Grey‟s own journal upon which
his subsequent account was based, this two-volume account became the
main scientific result of the visit to Shark Bay.
The two volumes followed a similar pattern to King‟s Narrative of a Survey

of the Intertropical and Western Coasts of Australia, consisting of a detailed
narrative history of the two expeditions supplemented by a series of
appendices on the scientific results contributed by leading British experts.
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The narrative section, a work of some literary merit, covered the
exploration of Shark Bay at length. It was written by Grey in a style
characteristic of popular works of travel and natural history in the mid
nineteenth century, a period dubbed the „Heyday of Natural History‟, fusing
a chronological account of the expedition‟s progress with vivid descriptions
of any remarkable, fantastic or bizarre discovery and occasional sentimental
interludes and reflections, and with an underlying theme of the intrepidness
inherent to the exploration of wild and remote regions.80 The following
passage, describing the expedition‟s transit south from the Gascoyne in the
early stages of the epic retreat to the Swan River, is typical of Grey‟s text:
There was great beauty in the scenery which we saw during the
day‟s sail; the waters and the sky had that peculiar brilliancy
about them which is only seen in fine weather, and in a tropical
climate. To the west of us lay an apparently boundless expanse of
sea, whilst to the eastward we had a low shore fringed with trees,
not only down to the water‟s edge, but forming little green knolls
of foliage in the ocean itself; behind these trees lay low wooded
hills, and in front of them stalked and swam about pelicans and
water-fowl, in countless numbers. We had only about three feet
depth of clear transparent water, through which we saw that the
flats beneath us were covered with vivid coloured shells of many
genera, some of which were of a very large size; strange-looking
fish of a variety of kinds were sporting about; more particularly
sharks of a new species, (of that kind which I shot at in mistake
for an alligator), and sting-rays. Whenever a lull occurred, the
men, unable to resist the chance of getting a meal, would jump
out of the boat, and give chase to one of these sting-rays…The
fineness of the day, the novelty of the scenery, and the rapid way
we were making, made the poor fellow forget past dangers, as
well as those they had yet to endure. My own meditations were of
a more melancholy character, for I feared that the days of some
of the light-hearted group were already numbered.81
The natural history content of the narrative was of a mixed quality. For the
most part Grey‟s observations were of a rather basic character, as with his
treatment of the natural environment of Bernier and Dorre Islands, which
resembled

the

quaint

descriptive

style

and

reproduced

the

regular

comparisons with familiar British plants and animals that had marked
Damper‟s account of his visit to Shark Bay.82 But Grey was also capable of
the odd sophisticated insight, such as when, in reflecting upon the variety of
shell-fish visible through the shallow waters during his first crossing of the
Bay, he commented that the molluscan fauna consisted of a lesser number
of species endemic to southern Australian waters and a greater proportion
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of species „identical to those which occur to the north-west‟, a prescient
marine

zoogeographical

investigations.

83

observation

later

borne

out

by

specialist

In was in the realm of geology, however, where his

keenest scientific observations lay. He noted the recent limestone formation
and wide occurrence of marine fossils on Bernier Island,84 deduced correctly
that the Gascoyne River mouth and surrounding fertile plains was one vast
alluvial delta deposited on the sandy sea coast of Shark Bay,85 and
recognised and expressed with clarity the changes to the configuration of
Bernier and Dorre Island‟s coastal beaches and dunes wrought by the
cyclone that struck on the third day of his expedition.86 Grey‟s descriptions
of his Lyell‟s Range and the adjoining dried salt-lake now known as Lake
McLeod also contained some useful geological observations, particularly
when he noted, again correctly, that the occurrence of „dead shells of many
sizes, as well as large travelled blocks of coral‟ indicated a prior direct
connection with the sea.87
The scientific appendices published with the second volume of Grey‟s
official history were distinguished by the absence of any major new
contributions to scientific knowledge of the Shark Bay environment, an
outcome of the Expedition‟s various misfortunes and the resulting failure to
return any specimens of natural history to Great Britain. A list of the birds
of the birds of the Western Australian coast, furnished by John Gould, which
did not refer to specific localities along the coastline, was in any case not
augmented through original ornithological collections or observations made
at Shark Bay.88 A lengthier appendix on the mammals of Australia prepared
by John Edward Gray likewise failed to advance any new information,
because although every species known to science was listed in a table that
also referred to the known geographical range of each different animal, the
only marsupials from Shark Bay included in the appendix were the two
species that had been described from collections made by the Baudin and
Freycinet Expeditions, Kangurus fasciatus and Hypsiprymnus lesueur.89 All
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that remained in the Journals of Two Expeditions of Discovery of any
significance to the history of science at Shark Bay was contributed by Grey
himself. This included a short summary of the geographical achievements of
his two Expeditions, in which the position, appearance, and agricultural
potential of the Gascoyne River mouth and its surrounding plains was
discussed in some detail,90 and his identification, not however elaborated on
in an otherwise valuable overview of the language and customs of the
Aborigines at Swan River, of the apparent similarity between the language
spoken by the indigenous inhabitants of the Gascoyne and Aboriginal
dialects in the region between Perth and Albany.91

Reconnaissance by H.M. Ommanney and B.F. Helpman
Grey‟s

expedition

occurred

in

the

middle

of

a

separate

series

of

geographical reconnaissances led by Henry Mortlock Ommanney [18171880] and Benjamin Francis Helpman [1814-1874], who were the earliest
visitors to Shark Bay to be despatched by the colonial administration of the
Swan River colony. The northward expansion of the frontiers of settlement,
and the associated imperative of appraising the Bay‟s natural resources and
prospects for colonisation, was the particular context in which this particular
set of visits took place. Back in 1830, only four years after Lord Bathurst‟s
suggestion for the establishment of a penal station at the Bay, an article
appeared in the Edinburgh Journal of Natural and Geographical Sciences
outlining the potential for a settlement at Peron Peninsula. Written
anonymously by an employee of the East India Company, the article drew
upon the accounts of the Baudin and Freycinet expeditions and King‟s
voyages to build a case for the establishment of shore-based pearling,
fishing and whaling industries, provided an adequate supply of water could
be found.92 Such interest in the Bay‟s potential to support primary industry
persisted throughout the early days of the Swan River colony, before
strengthening

as

the

frontiers

of

settlement

expanded

northwards,

providing the backdrop against which the geographical reconnaissance and
inspection of natural resources conducted by Ommanney and Helpman took
place. The knowledge gained from their resource appraisals later became
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crucial to opening the region up to permanent settlement, whilst the
scientific achievements of their visits amounted to the first colonial
contributions to the fields of natural history, geography and ethnography.
Ommanney‟s reconnaissance of Shark Bay, which preceded Grey‟s by five
years, originated in a fantastic rumour that swept through the Swan River
settlements in the winter of 1834. Towards the end of June of that year,
two local Aborigines named Tonguin and Weenat related to a settler near
the village of Guildford a story received from a neighbouring tribe that a
three-masted ship had become wrecked on the coast „about 30 (native)
day‟s walk from the Swan‟, leaving coins strewn upon the shore. A day
later, a third Aborigine, Moiley Dobbin, came to the settler with further
second-hand information to the effect that several Europeans had survived
the wreck, described as being on the open sea coast, before establishing a
camp ashore some distance away in what was taken to be „an apparent
bay‟.93 The story was then corroborated by the settler, diarist and amateur
ethnologist and naturalist George Fletcher Moore [1798-1886], who wrote a
letter to the Perth Gazette confirming the story, and adding his own belief
that the location of the wreck was probably Shark Bay.94 On 14 July, the
colony‟s Legislative Council resolved to charter the schooner Monkey, then
lying in Gage Roads off Fremantle, to convey a party to search for the wreck
and its survivors under the command of Ommanney, a young settler who
had recently been appointed Assistant Surveyor by James Stirling.95 The
remainder of the party consisted of three soldiers and their officer Captain
Pace, plus the „Government Poney‟, soon to be the first horse to traverse
the bleak terrain of Shark Bay, and a number of dogs.96 The Monkey
departed on 18 July 1834, passed by the Abrolhos Islands between 27 and
29 July, and passed by Bernier and Dorre Islands on 31 July, before
entering the Bay. For the next week the ship tacked against the prevailing
winds through Denham Sound and Freycinet Harbour, before anchoring at
the head of Useless Inlet on 7 August 1834, from where the search began.97
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Ommanney‟s reconnaissance of Shark Bay lasted from 9 to 30 August
1834, and was hampered throughout by a lack of freshwater. On the first
day, Ommanney landed on both Heirisson and Bellefin Prongs on either side
of Useless Inlet, and on both sides of Depuch Entrance, searching all within
view through a telescope. Three days later, having shifted with the Monkey
to Point Giraud and prepared for a planned march overland to Gantheaume
Bay, the entire party landed and proceeded south down Edel Land along the
Zuytdorp cliffs. After only a day, on 13 August, Ommanney turned back to
the Monkey, having been thwarted in his efforts by the lameness of his
pony and the inability of the party to obtain any freshwater. It was then
decided to sail to Gantheaume Bay and search for the wreck there.98 Prior
to departing, however, the Monkey called at Peron Peninsula, where a
landing was made in the vicinity of Cape Lesueur on 17 August. The landing
proved successful on two counts, with water finally being obtained less than
two feet below the surface of some low sand hills, and Ommanney‟s „several
of a very stunted Species of the Sandalwood or nut Tree of the Avon‟, one
of colony‟s few exports at the time.99 The landing party also recorded
several sightings of Aboriginal people during this and subsequent landings
on the following two days.100 With water supplies replenished, the Monkey
proceeded to Dirk Hartog Island, and anchored near Quoin Bluff. Between
22 and 23 August, Ommanney and Pace together traversed most of the
southern third of the Island stretching between Quoin Bluff and Cape
Ransonnet. Strong southerly winds then thwarted the attempt to quit the
Bay through South Passage, and whilst waiting for the winds to abate, Pace
made a further landing on the Island near Cape Ransonnet, whilst
Ommanney led a two day excursion southward from the Edel Land coast
directly opposite the Cape, thereby expanding upon the reconnaissance he
conducted further to the south earlier in the month. The most notable event
during the excursion was the finding of „2 little animals, about 1½ foot long
to the Tip of the Tail, of a brown Colour with white Spots on its back‟,101 the
earliest recorded reference to the Western Quoll Dasyurus geoffroi, a
species now extinct on Edel Land.102 The Monkey eventually passed through
South Passage on 31 August, and after continual strong winds dissuaded
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Ommanney from putting into Gantheaume Bay later in September, the
expedition returned to Fremantle on October 2 1834.103
The reported shipwreck that prompted the despatch of Ommanney to
Shark Bay was possibly the Zuytdorp, the Dutch merchant ship wrecked in
1712 on the Zuytdorp Cliffs around 100 km south of Steep Point.104 The
wreck, which left coins strewn across the base of the cliffs and is thought to
have been survived by several Europeans, who were possibly absorbed into
the Aboriginal population,105 certainly fits the descriptions related to the
settlers at the Swan River in 1834. In any case, Ommanney‟s failure to
achieve the primary objective of his mission was compensated for by the
intelligence gained during his reconnaissance, which was published in the
form of a reproduction of sections of his diary in the Perth Gazette published
in October 1834. Significant for becoming the first knowledge concerning
Shark Bay produced and disseminated from within the colony, Ommanney‟s
published report contained some information of value to the European
colonists, including the locations where water had been found, the existence
of pasture on Edel Land, and of sandalwood on Peron Peninsula. There was,
however, nothing of any substance in natural history contained in the
published extracts of Ommanney‟s diary.106
Eleven years after Grey‟s expedition, Benjamin Helpman led the second
official visit to Shark Bay on behalf of the colonial government. The visit,
undertaken in two stages in late 1850 and early 1851, took place in the
wake of the settlement of the Greenough and Champion Bay (present day
Geraldton) districts, approximately half-way between Shark Bay and the
Swan River, and in the midst of a boom in the mining of guano, the first
commercial activity undertaken at the Bay other than periodic visit by
ocean-going whaling vessels. Helpman‟s two surveys and inspections of
Shark Bay became the longest running visit to that time, and produced the
most comprehensive appraisal of the Bay‟s natural resources and the most
substantial contributions to geographical knowledge by any colonist prior to
the arrival of permanent settlers in the region. A former Lieutenant in the
British navy, Helpman had served as mate in the HMS Beagle during its
surveys in northern and north-west Australia between 1837 and 1840, and
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was thus present aboard the ship during Grey‟s first expedition to the
Kimberley region, before being appointed as an officer and resigning in
order to become the Captain of the HMC Champion, the government
schooner in Western Australia.

107

It was in this capacity that he undertook

his surveys of Shark Bay. Helpman was assisted throughout his surveys by
Robert

Austin

[1825-1905],

a

surveyor

in

the

Surveyor-General‟s

Department, and the subsequent leader of an expedition into the Western
Australian interior.108 Together, Helpman and Austin were responsible for
the natural resource appraisals, geographical research and investigations in
natural history undertaken during the two visits.
The guano boom of the early 1850s developed as a result of a speculative
visit to Shark Bay on behalf of the colonial entrepreneur Captain Daniel
Scott [1799-1865], the Harbour-Master and Fremantle and owner of the
schooner Pelsart. In December 1849, Scott sent the Pelsart under the
command of a T.F. Gilman on a voyage to the north-west coast for the
purpose of obtaining cargoes of salt fish, trepang, bêche-de-mer, shark‟s
fins, and any other products for which markets existed in Mauritius,
Singapore, and other destinations visited by vessels trading with the
colony.109 Gilman‟s inspection of Shark Bay lasted from 2 January until midFebruary 1850, and proved to be especially productive across a range of
commodities.110 Fishing occupied the early days of the visit, with 164
Snapper being caught in one hour alone on 4 January whilst the Pelsart lay
at anchor near Dirk Hartog Island.111 On 8 January the ship crossed
Denham Sound and anchored off the eastern coast of Peron Peninsula,
where it remained for over two weeks. During this period, boats were sent
out to dredge over the extensive banks of the pearl oysters lying offshore
from Cape Peron, from which quantities of both mother-of-pearl shell as
well as several small pearls were obtained. Excursions to the Peninsula also
resulted in the collection of samples of sandalwood, from the genus

Ebenaceae.112 On 24 January, Gilman decided to steer further down
Denham Sound towards Freycinet Estuary, where, near Quoin Bluff, he
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came across the small Islet he named Egg Island because of its peculiar
shape, caused by the thick deposits of guano created by fish-eating birds,
especially the

Pied

Cormorant

Phalacrocorax varius, which is more

numerous in Shark Bay than any other part of the Australian coast.113
Further quantities of pearl shell and pearls were also obtained during this
passage. By 30 January, the Pelsart had rounded Cape Peron and moved
into the Bay‟s eastern gulf, remaining for another fortnight. Here as well,
pearl-shell, pearls and sandalwood were all obtained.114
The Pelsart returned to Fremantle in the middle of March 1850, having
called at Champion Bay on the return voyage. Its cargo, which included
items taken at the Abrolhos Islands prior to the visit to Shark Bay, consisted
of three tons of pearl shell, the first time a cargo of this commodity had
been collected anywhere in the colony, six tons of salted fish, mainly
snapper, „sharks fins, and oil, seal oil, and seal skins, [and] specimens of
sandalwood, ebony, and guano‟.115 In addition, Gilman submitted a report
to Scott stating that the Bay‟s snapper fishery was extensive enough to
support the colony‟s entire population, that the pearl banks were „a mine of
wealth‟ equal to any of the mineral resources then known from Western
Australia, that the vast guano stocks were of a superior quality to anything
hitherto obtained along the coastline.116 The success of the venture created
an immediate sensation. A local newspaper, the Perth Gazette, reported the
matter in detail, and the results of Gilman‟s appraisal of Shark Bay featured
prominently in a report prepared on behalf of the Colonisation Assurance
Corporation, a company formed in London only a short time previously to
encourage

emigration

to

the

British

colonies,

particularly

Western

Australia.117 Within the space on months over 4,000 tons of ocean-going
shipping, some from as far away as Liverpool, had travelled to Shark Bay to
mine guano on the Islets in Freycinet Reach and Estuary.118
Helpman departed from Fremantle bound for Shark Bay in late October
1850. The Champion called en route at Champion Bay, where a party of
soldiers under the command of a Lieutenant L.R. Elliot where embarked, to
form a garrison on Dirk Hartog Island to collect royalties and guard against
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the illegal removal of guano. At the same time, Elliot was also under
instructions to record daily information about temperature and rainfall, for
which he was supplied with a thermometer and barometer, to measure the
daily tidal range, and to search for sandalwood;119 in carrying out these
orders, he made an important contribution to the investigations carried out
by Helpman and Austin. Upon establishing Eliot and his garrison on Dirk
Hartog Island, Helpman had himself been instructed to explore and map
both Shark Bay and Exmouth Gulf, with a view to discovering any rivers or
estuaries that may exist, in addition to other islands that may be the
location of guano deposits. He and Austin were to identify any such islands,
the quantity of guano deposits, and the character of the surrounding
anchorages. Helpman was also to assess the extent and quality of the
oyster beds in the Bay, and record the existence and nature of any other
resources of commercial value.120 The Champion entered the Bay through
Naturaliste Channel at the start of November, and after sailing down Hartog
Island, reached Quoin Bluff and Egg Island at the head of Tetradon Loop,
where Eliot and his party, plus a cannon and a quantity of supplies, were
discharged to form their camp, which became known as Irwin Garrison.121
After completing this task, Helpman proceeded to commence his survey.
In the first few days of his survey Helpman sounded and surveyed the
shallows forming the approach to Tetradon Loop, locating an extensive bank
of pearl oysters in the process.122 On 8 November he sailed with the

Champion to Cape Bellefin, where he and Austin landed on the same
afternoon to commence their survey of Freycinet Reach and Harbour. Here,
Austin obtained „a good round of angles‟ to the prominent landmarks visible
across

the

horizon,123

establishing

the

initial

set

of

trigonometric

measurements that, in combination with the soundings and charting
undertaken from the Champion by Helpman and his crew, became the basis
of

the

new

survey.

Having

acquired

the

measurements,

Helpman

commenced his survey and inspection of the Bay‟s lower western gulf. The
first Islet encountered, Saturday Island, was found to contain abundant
guano. It geological character, Helpman noted, was „calcareous sandstone
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rock of recent marine formation‟;124 the same observation was recorded for
all the Islets in Freycinet Harbour, reflecting their common origins. On the
shoals surrounding Saturday Island, extensive oyster banks were also
located, with several oysters dredged from the shallower waters being
found to contain pearls; again, Helpman recorded similar results as his
reconnaissance proceeded further into the Harbour. Between 9 and 15
November, Helpman‟s two boats pushed down the Edel Land shoreline,
landing on each Islet in succession, including the larger Freycinet,
Leschenault, Baudin, and Three Bays Islands visited by Louis Freycinet in
1801, and putting Austin ashore on Carrarang Peninsula to obtain a further
set of angles to prominent landmarks. Although water was searched for at
all of these localities, it could not be found anywhere, so that, with his
supplies diminishing, Helpman was forced to return to the Champion, which
he reached in the course of a day sailing with the prevailing breeze. On 18
November the ship weighed anchor, and returned to its former anchorage
below Irwin Garrison at the head of Tetradon Loop.125
From the anchorage, Austin was put ashore on Dirk Hartog Island „with a
view to ascertaining the best place to dig for water and also to become
acquainted with the general characteristics of the island‟.126 He returned to
the ship after two days on 21 November having failed to locate any water,
but forwarded Helpman a report interesting mainly for its geological
descriptions, of the rough western coastline which Austin had found to be
„recent sandstone formation, recently stratified‟, and of the Island‟s soils,
„the detritus of the limestone rocks cropping out in many places, but
decidedly poor‟.127 The following day, Helpman took the Champion to Cape
Peron, and after carefully skirting the shoals extending out from the Cape,
anchored off the north-eastern coast of the Peninsula in preparation to
extending his survey into the Bay‟s eastern gulf. Helpman then divided his
company in two, sending a party of soldiers under Austin on an inspection
of the Peninsula, and taking a second group himself to survey Hamelin Pool
by boat, with both groups departing from the ship on 25 November and
returning after four days. Austin‟s party, sent principally „to discover the
existence of sandalwood or other woods of value‟, crossed over to Cape
Lesueur before returning via Cape Peron to their embarkation Point, thus
traversing the same area visited by Ommanney in 1834, but without
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locating the sandalwood that had been reported to exist back in 1834.128
Helpman‟s survey, in moving down the east coast of the Peninsula, came
across further extensive oyster beds, before reaching Faure Sill, the shallow
seagrass bank that runs from the mainland across to the Peninsula and bars
the entrance to Hamelin Pool. No channel could be found over the Sill,
forcing the party to drag their boats over the banks, after which Helpman
made a quick passage to the bottom of Hamelin Pool, where he landed at
the base of Peron Peninsula and travelled inland to a point from where
Freycinet Harbour was visible. Deciding that the absence of a navigable
channel rendered an attempt to survey the mainland coast, the last
remaining part of Shark Bay to be explored by Europeans, too difficult a
task under his present circumstances, Helpman then returned to the

Champion, again making a quick passage with the aid of the southerly
breeze.129 On 2 December, Helpman landed on the Peninsula to conduct his
own examination, in the company of Austin. This time, an „abundance of
good fresh water‟ was located below the dunes of the north-western coast,
and some sandalwood trees, albeit „exceedingly stunted‟, were also located
in the same area.130
The remainder of Helpman‟s first visit to Shark Bay was spent on
hydrographic work and in policing the guano trade, which continued to grow
with the arrival of new ships. After leaving his anchorage behind the northeastern coast of the Peninsula on 3 December, he crossed back to Quoin
Bluff in the Champion, sounding along the shoals off Cape Peron and down
the inshore coast of Dirk Hartog Island along the way. On 7 December
strong winds damaged the ageing Champion just north of its destination,
and two days later Helpman passed through Naturaliste Channel bound for
Swan River for repairs, but after four days of tacking into the prevailing
southerlies he fell in with a barque making for Shark Bay to load with
guano, which passed orders from the Colonial Secretary to the effect that
Helpman was to remain in the Bay and await supplies and further orders.
The Champion was accordingly turned around, and recovered the distance
back to Cape Inscription in a matter of hours, before a two-day passage
brought the ship back to Quoin Bluff on 17 December. Here the ship
remained, shifting its anchorage only slightly, for the ensuing month, whilst
Helpman and Austin worked in the boats at surveying the narrow channel
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leading through South Passage and the shoals and channels that formed
Freycinet Reach and led into the deeper Freycinet Estuary. Several days
were also devoted to visiting the various ships anchored at various Islets in
the western gulf. By January 16, when Helpman finally took his exit through
South Passage, there were a total of ten ocean-going vessels, over 4,000
tons of shipping altogether, taking on guano in the Bay. Following a two-day
stopover at Champion Bay, the Champion reached Fremantle on 31 January
1851.131
After a month, Helpman returned north with Austin in the Champion, to
carry supplies to the Irwin Garrison, complete his survey of Shark Bay, and
to conduct a survey of Exmouth Gulf, where guano mining had also
commenced. He was also required to carry stores for James Drummond at
Champion Bay, a task carried out between 23 and 25 February 1851.
Entering Naturalist Channel two days later, the Champion beat down the
Bay, passing several newly-arrived ships along the way, before reaching
Tetradon Loop on 28 February. As the stores were unloaded, Helpman made
a short boat trip to visit ships loading at the guano islands by the entrance
to South Passage. On 9 March the Champion departed for Exmouth Gulf,
which was surveyed between 11 and 29 March. Helpman then returned to
Shark Bay, arriving off Koks Islet at the southern entrance to Geographe
Channel on 6 April, „and on the next day with a fine breeze stretched over
and anchored near the Gascoigne‟.132 From their roadstead off Babbage
Island, Helpman and Austin put ashore during the same evening to conduct
their own reconnaissance of the river-bed and alluvial plains discovered
previously by Grey. Upon landing, Austin „came upon a canoe of a most
singular appearance‟, which he took back aboard the ship so as to present it
to the Governor Charles Fitzgerald [1791-1887], who maintained an
ethnographical collection.133 Helpman, for his part, found „this paltry creek‟
to contrast so strongly with the image presented in Grey‟s journal that he
actually returned to the Champion, and sailed northward until he reached
Lyell‟s Range, whereupon his error became apparent, and he returned to
the Gascoyne to resume his examination.134 Landing again the next day,
Helpman and Austin traversed the river bed for some distance inland, and
the alluvial plains for a distance southward, before returning at nightfall
having taken notes on the quality of the soils and the topography of the
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country. The remainder of their time was devoted to visiting the various
Islets in Freycinet Reach and Estuary to assist Eliot in policing the guano
trade, which still remained busy. On 5 April 1851, the Champion finally quit
Shark Bay for the final time;135 the ship, aged and battered, was withdrawn
from service a year later.136 Eliot‟s garrison, which had in the meantime
been shifted to Heirisson Prong with the aid of a ship calling to load guano
following the exhaustion of Egg Island, was eventually withdrawn from the
Bay in 10 July 1851, in Scott‟s Pelsart, chartered by the government for the
purpose.137
The combined results of Helpman‟s visits exceeded by some measure the
outcomes of Ommanney‟s preliminary reconnaissance, and constitute the
first tangible contributions from within the colony to the development of
science at Shark Bay. One of the foremost outcomes of the survey
completed by Helpman and Austin was the production of a new marine
chart following their return to the Swan River.138 Designed principally to
serve a commercial purpose, that of facilitating the guano trade, the central
feature of the chart was the depiction of the Islets in the Bay‟s western gulf,
their surrounding banks and shoals, and the channels through Freycinet
Reach into Freycinet Estuary that had been the special focus of the survey
during Helpman‟s first visit. Based as it was upon more advanced surveying
methods than those which had been employed during

the

Baudin

Expedition, the new chart represented the first major cartographical
advance since the chart of „Baie des Chiens-Marins‟ included in Freycinet‟s

Atlas of 1814.139 The practical information codified in the chart was
complemented by the data on the Bay‟s tides, and winds, temperature and
weather, collected by Eliot at the Irwin Garrison, all of which were also
useful facts that benefited the navigators calling at the Bay whilst guano
mining was in progress. The other main result of Helpman‟s and Austin‟s
survey was the intelligence they gathered on the Bay‟s natural resources.
As

with

Ommanney‟s

visit,

and

indeed

all

the

explorations

and

reconnaissances in unknown regions undertaken during the colony‟s early
years, Helpman‟s official reports to the Colonial Secretary‟s

Office were

reproduced at length by the colony‟s press, in both the Perth Gazette and
the Inquirer, with the Inquirer even issuing a „Supplement Extraordinary‟ in
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order to disseminate the findings of the first visit.140 His estimation of the
extent and quality of the guano resources of the Bay had an immediate
effect, serving to sustain the boom until the resources were depleted later
in the year. In the long-term, his location of sandalwood on Peron
Peninsula, of artesian water on the Peninsula, and most importantly of all,
his assessment of the extent and location of the pearl-oyster beds, served
to confirm the earlier reports of Ommanney and Gilman, thus establishing a
reliable source of information that was crucial to the eventual establishment
of permanent pearling operations at the Bay in the latter half of the century.
Furthermore, by forwarding samples of guano, sandalwood, and pearl-shell
and

pearls

to

the

Colonial

Secretary‟s

Office,

Helpman

effectively

contributed the first specimens of Shark Bay‟s natural history to one of the
earliest centralised inventories or collections of Western Australian flora,
fauna and geology to be maintained at Perth, the colonial capital.141
Helpman‟s visit produced another notable outcome in natural history. On
his reconnaissance of the Bay‟s eastern gulf, during his return from the

Champion from Hamelin Pool on , Helpman and his boat crew „[c]aught a
most extraordinary monster, the skeleton of which I forwarded by the

Tippoo-Saib to Professor Owen‟.142 The Tippoo-Saib was one of the larger
ships to have visited Shark bay during the guano boom, departing soon
afterwards; „Professor Owen‟ was the zoologist Richard Owen [1804-92],
who was then embarking on his lengthy career at the British Museum of
Natural History; and Helpman‟s „extraordinary monster‟ is likely to have
been a sawfish of the family Pristidae, or a saw-shark of the family

Pristiophoridae, and is possibly also the same type of animal, common in
Shark Bay, that Grey had mistaken for an alligator. Although what became
of the skeleton despatched to Britain is unclear, it was the first example of
the Bay‟s marine fauna, and indeed the first sample of any kind of natural
history from Shark Bay, to be sent by a colonial collector to a scientific
metropolis, in this case the British Museum of Natural History.
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Henry Denham‟s Survey in HMS Herald
Sir Henry Mangles Denham‟s [1800-87] survey of Shark Bay in HMS Herald
was one of the last hydrographic surveys undertaken by the Royal Navy‟s
Hydrographic Office in Australian waters during the nineteenth century.143
The principal achievement of the survey, which lasted throughout the
autumn of 1858 and eventually surpassed Helpman‟s two visits in
duration,144 was the production of the first Admiralty chart of Shark Bay,
the most accurate chart of the entire Bay executed to that time. Denham‟s
visit also resulted in further advances across the three fields of natural
history, and to the gathering of additional intelligence on the Bay‟s
indigenous inhabitants and the potential for colonisation of the region. As
with Cunningham‟s work during King‟s visit, botany was again at the
forefront of the scientific investigations undertaken during the survey, with
an extensive collection of flora being completed by William Grant Milne
[d.1866], whose appointment to the Herald was another product of the
close relationship that existed between the Hydrographic Office and the
Royal Botanic Gardens at Kew during the early and mid nineteenth
century.145 The survey, in progress on the very day that Darwin and Wallace
outlined their independently-established theory on descent by natural
selection to the Linnean Society in London, and completed less than two
years prior to the arrival of the first pastoralists and sandalwood-cutters at
Shark Bay, also brought an end, not only to the period of British surveys
and reconnaissance, but to the entire opening phase in the history of
science at Shark Bay.
Denham‟s work in the 500-ton frigate HMS Herald commenced in 1853,
based out of Port Jackson. An experienced hydrographer who had been
made a Fellow of the Royal Society in recognition of his work in surveying
the port of Liverpool, Denham‟s appointment had been made by the
Admiralty in order to complete further hydrographic work in the south-west
Pacific, where both sail and steam navigation was rapidly increasing in
keeping with the growth of the Australian colonies and New Zealand, and
143
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the growing trade with California.146 On two voyages between 1853 and
1857 he completed a series of detailed surveys of the Coral Sea region,
producing Admiralty charts, the official charts carried as standard items
aboard Royal Naval vessels, of Norfolk Island, Lord Howe Island, New
Caledonia, Fiji, and the Solomon Islands. The outer edge of the Great
Barrier Reef was also charted during the course of these two voyages.147
Unlike King or the earlier French visitors to Shark Bay, who completed only
running surveys, using measurements of the position of their ship to fix the
latitude and longitude of key points along the coast, Denham employed a
more advanced and rigorous method throughout his work in the Herald,
similar to that employed by Austin and Helpman during their survey, but
with more rigour and thoroughness, in keeping with the meticulous
hydrographic practise developed by the Royal Navy over the previous halfcentury.

His

method

involved

the

taking

of

careful

trigonometrical

measurements of the position of various landmarks, recording at the same
time the astronomical observations necessary to determine his longitude
and rate the set of chronometers by which longitude was determined, and
employing these measurement in combination with painstaking soundings
and chartings undertaken by the Herald and its accompanying boats to
produced marine charts that depicted both the coastline and sea-floor,
together

with

any

reefs,
148

unprecedented accuracy.

banks,

shoals

or

other

hazards,

with

A great number of the more than 200 charts

thus produced by Denham during his surveys in HMS Herald remained in
service until well into the twentieth century.149
Denham‟s hydrographic work was complemented, as it had been on
earlier surveying voyages, by the ancillary objectives of investigating the
natural history of the coasts and Islands visited by the Herald, and the
gathering of intelligence on native peoples, natural resources, and the
potential for trade.150 Until his controversial dismissal in April 1855,
research in natural history aboard the Herald was led by the naturalist John
McGillivray [1821-1867], who had previously collected in the Pacific aboard
HMS Fly and HMS Rattlesnake.151 Milne, who had hitherto worked in a junior
capacity to McGillivray, thereafter took on the responsibilities of senior

146
147
148
149
150
151

Ingleton (1944) pp.75-76
Bowen and Bowen (2002) pp.102-06
David (1995) pp.438-40
Ingleton (1944) pp.75-76
David (1995) pp.434-47
David (1995) p-6; Bowen and Bowen (2002) pp.103-04

117

naturalist. Originally a gardener from the Royal Botanic Gardens at
Edinburgh, his appointment as botanical collector had been made in 1853
with the support of Sir William Hooker [1785-1865], Director of the Royal
Botanic Gardens at Kew, to where all Milne‟s botanical specimens were
deposited. An artist, Glen Wilson, was also present aboard the Herald from
the outset. The ship‟s surgeon and assistant surgeon, Frederick Rayner and
John McDonald, bolstered the scientific complement by contributing to the
work of collecting and observing during the surveys, especially after
McGillivray‟s dismissal.152 Trained in natural history at the Royal Naval
Hospital by the naturalist and explorer John Richardson [1787-1865], both
Rayner and McDonald, as did Milne, took further instruction throughout the

Herald‟s voyages from the Manual of Scientific Inquiry, a booklet that
included chapters on botany by Sir Joseph Hooker [1817-1911], zoology by
Richard Owen, and geology by Charles Darwin. Published in 1849, the

Manual had become, by the time of Denham‟s surveys, a standard issue on
Royal Navy hydrographic voyages.153
Denham embarked on his third surveying voyage in December 1857,
heading first to Bass Strait to complete a new Admiralty chart of this key
waterway, before sailing on to King George Sound to perform the same
duty.154 He then moved on to complete the next item on his instructions, a
close survey of the entirety of Shark Bay, which the Admiralty doubtless
desired because of its safe anchorages, the recent commercial importance
of the

guano trade, and the

potential of other natural resources

demonstrated during Helpman‟s preliminary survey. After a quick passage
up the Western Australian coastline, the Herald entered Naturaliste Channel
on 6 March 1858, and anchored a short distance off Turtle Bay.155 Denham‟s
survey was destined to last a total of three months, with work continuing on
every day from 6 March to 4 June except for two Sunday rest-days and
Queen Victoria‟s birthday on 24 May, when „the ship was dressed overall‟,
before celebrations were rounded off when „the main brace was spliced‟.156
Denham‟s first action upon entering the Bay was to follow the wellestablished practise of despatching a landing party to Cape Inscription. His
reasons for doing so, however, was not to search for historic relics but
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rather to undertake the measurements necessary to rate the Herald‟s
chronometers and establish an initial base of measurements from which to
begin his survey, and whilst King‟s post was actually found during the
course of the landing, it was left behind at the Cape.157
The survey of Shark Bay‟s western gulf occupied the first eight weeks of
the Herald‟s visit. Proceeding from Turtle Bay, so-named by Denham
because of the numerous turtles found on the beach, the ship worked
methodically down Denham Reach, sounding, measuring and charting the
whole time, with charting close inshore being conducted from the four boats
carried aboard the Herald; a larger pinnace, medium-sized cutter, and small
gig and galley. By 10 March Denham had reached the large bay on Dirk
Hartog Island north of Quoin Bluff that became Herald Bay, where he
remained at anchor for a total of eleven days, sending his boats away to
finish surveying the Island‟s coast and the sea-floor of Denham Sound
between the Island and Peron Peninsula. The stopover at Herald Bay during
mid-March afforded the first prolonged opportunity for studies in natural
history, as well as for the recording of a week-long measurement of tidal
variation, duly undertaken by the ship‟s officers.158 Prior to departing, a
number of rabbits and pigeons were set free on the Island, and several
varieties of fruits and vegetables were planted near the anchorage, so as to
provide a source of food for shipwrecked sailors; however, neither the
animals nor the plants became established on the Island.159 On 22 March
the Herald left its anchorage in Herald Bay, and shifted to a new anchorage
off Bellefin Prong at the entrance to Useless Inlet, from where the boats
were despatched to survey South Passage and then the Inlet itself.160 After
this the ship proceeded on the survey the shallows and channels that form
Freycinet Reach, before moving on to survey Freycinet Estuary, where the

Herald ran aground on the shallows near the Smith Islands, at the head of
Disappointment Loop, on 8 April. The ship was however refloated on the
high tide four days later, during which time surveying continued from the
boats.161
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After refloating the Herald, Denham continued with his survey of the
western gulf, proceeding northwards up the western coast of Peron
Peninsula until, on 25 April, he reached Cape Peron.162 The next five weeks
were spent surveying Shark Bay‟s eastern gulf. From the Cape, the ship
worked down the eastern gulf, sounding the expanse of water between
Peron Peninsula and the mainland and charting both coasts until, on 8 May,
Denham reached Faure Sill, the shallow seagrass bank that runs from the
mainland across to the Peninsula and bars the entrance to Hamelin Pool.163
Here Denham was forced to anchor just off the Sill, and despatch his boats
to survey Hamelin Pool and Lharidon Bight, a task that lasted for ten days.
In the meantime measurements were taken from the mainland coast, from
Faure Island, where many turtles were once again captured, and from a
small Islet not far from the larger Faure Island that Denham named Pelican
Island, on account of the numerous pelicans found there. On 26 May the

Herald started on its return journey northward, surveying en route the
channels that became Disappointment and Hopeless Reach in reference to
the fact that neither channel led to an anchorage directly fronting the
mainland.164 Eventually, by 2 June, the survey of Shark Bay had been
completed. In this time, the Herald and its boats passed along the entire
coastline of Peron Peninsula, Hamelin Pool, and Faure and Pelican Islands,
plus the inshore coasts of Edel Land and Dirk Hartog Island, as well as
across the greater area of Denham Sound, Freycinet Reach, and Freycinet
Estuary.165 Denham then spent two days taking further soundings in
Denham Sound, and landed a final time on Dirk Hartog Island, before the

Herald finally departed the Bay on 2 June 1858.
As the survey of Shark Bay proceeded, a range of investigations and
inquiries took place across the three fields of natural history. Milne, in
particular, was an active collector and observer, with his output being
supplemented by field-work undertaken by the surgeons Rayner and
McDonald, and on occasions by the naval officers as well, including Denham
himself, who collected items of interest during their frequent trips ashore.166
The first opportunity for the naturalists to work ashore came during the

Herald‟s prolonged anchorage in Herald Bay in mid-March. In the course of
several trips ashore Milne „made his botanical collections with his usual
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zeal‟,167 ending up with a collection of some thirty species, thus surpassing
the number of different plants earlier taken by Cunningham at Turtle Bay
and Cape Inscription.168 Rayner and McDonald, afflicted at the time with
gout and an eye-infection respectively, also made at least one trip to Dirk
Hartog Island each. The reward for Rayner‟s efforts was the discovery of a
skull of the Boodie Bettongia Lesueur, the only specimen, or rather partspecimen, of the species collected on the Island after Quoy and Gaimard in
1818. A „bandicoot‟,169 almost certainly another Boodie, was also captured
alive and taken back aboard the Herald, and although its fate is uncertain,
it appears not to have become a museum specimen.170 The digging of
several wells on the Island, none of which reached water despite
penetrating to a depth of sixteen feet, also afforded Rayner some useful
geological specimens and observations.171 McDonald‟s work was restricted
to ornithology, a field that he had given particular attention to following
McGillivray‟s dismissal three years beforehand. He obtained skins of three
species on the Island, of the grey fantail Rhipidura fulignosa, a zebra finch

Poehila guttata, and the bushlark Mirafra javanica, whilst a skin of the
pelican Pelecanus conspicillatus was taken near the Island‟s coast around
the same time.172 Sightings of various other species were also recorded in
Denham‟s journal during the Herald‟s stay at Herald Bay: „Phalocrocorax
leucogaster‟, probably the pied cormorant Phalocrocorax varius; „Xema
Jamisonii‟, probably the silver gull Larus novaehollandiae; the sooty oystercatcher Haematopus fuliginous; „Huticula ruficapilla‟, presumably the redcapped dotterel Charadrious ruficapillus; „Strepsilas interpris‟, the turnstone

Arenaria interpres; „Anous cinerius‟, possibly the lesser noddy Anous
tenuirostris; and „Pandion leucocephalus‟, the osprey Pandion haliaetus.173
For the remainder of the survey there was little to match the results of
the early field-work at Dirk Hartog Island. Milne was again the most active,
seizing upon opportunities to collect at Herrison Prong and Disappointment
Loop in Edel Land during late March, at Lagoon Point, Cape Lesueur and
Cape Peron on Peron Peninsula in April, and at the Bay‟s southern-eastern
reaches around Hamelin Pool and Lharidon Bight during May.174 At all of
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these localities, where lower rainfall causes the vegetation to be more
barren than on the Bay‟s outer Islands, Milne obtained only a sparse
collection, gathering only an extra twenty-six species in total.175 Some
additional ornithological observations were also added to Denham‟s journal
when he journeyed to take measurements at Eagle Bluff, south of Lagoon
Point on Peron Peninsula, where several eagles after which this prominent
feature is named, either the white-breasted sea-eagle Rhipidura fuliginosa
or the wedge-tail eagle Aquila audax, were seen. On the same visit, a
colony of rock parrots Neophema petrophila, which reaches the very
extreme of its range at Shark Bay, was also found to be nesting on the
small Eagle Islet that adjoins the bluff.176 The only other zoological
observations of any note was the sighting by the boat parties sent to survey
Hamelin Pool of „a few kangaroo-rats‟,177 either the Burrowing Bettong

B.lesueur or Western Barred-Bandicoot Perameles bouganivillei, both of
which originally ranged across the mainland to the east of the Bay, before
becoming confined to the outer islands by

the twentieth century.178

Following the departure from Dirk Hartog Island, some encounters with
local Aborigines also took place. The first occurred in early April, just prior
to and during the Herald‟s grounding at the head of Freycinet Estuary, when
group of four male Aborigines waded out to meet the artist Smith on
Salutation Island, the largest Islet in Freycinet Estuary, before being taken
back aboard the Herald and presented with food and gifts. A week later,
Smith also came across the same group in the company of some additional
males at the head of nearby Disappointment Loop, and was led to a small
well from which some fresh water was obtained.179 On Peron Peninsula in
late April, Milne had his own brief encounter with a lone Aboriginal male.
From these three exchanges it was apparent that the Aboriginal people of
the Shark Bay region had become accustomed to the presence of European
peoples.180
The Herald returned to Port Jackson at the end of June 1858, where the
natural history collections were prepared for despatch back to England. In
due course, the zoological and geological specimens from Shark Bay were
deposited with the British Museum of Natural History, whilst Milne‟s
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botanical collection was received by William Hooker at the Royal Botanic
Gardens at Kew.181 Denham, who carried on his work in the Herald before
finally returning to England in 1861, eventually supervised the production of
the final versions of the charts he had made during his hydrographic
surveys, and he was later knighted for his services rendered during his
voyages in the South Pacific between 1853 and 1861.182 In 1862, the Royal
Geographical

Society

published

a

short

memoir

detailing

the

work

undertaken by Denham in the Herald, together with a short appendix listing
twenty scientific „miscellanea‟ collected during the voyages. However, in a
departure from the established tradition, no official account of the voyage
was ever produced, as there had been with Grey, King, and the earlier
French visitors to Shark Bay.

Indeed, a general history of the Denham‟s

surveys did not appear until 1995.
The significance of the research in natural history completed during

Herald‟s visit to Shark Bay was affected both by the failure to publish an
official history, and by the progress that had taken place since the
foundation of the Swan River colony in knowledge of the Western Australian
flora, fauna, and coastal geology. Rayner‟s account of the geology of Dirk
Hartog Island, included in Denham‟s journal, has never been published.
Likewise, the birds, mammals and reptiles collected and observed during
the visit are known only from Denham‟s and the other officer‟s journals,
although it is clear that no species new to science was collected at the Bay.
In the end, it was the plants that Milne assembled which became the
foremost result in natural history to result from the visit, an outcome that
reflects both his skill as a botanical collector and the well-established
relationship that existed between the Royal Navy‟s Hydrographic Office and
the Royal Botanic Gardens. Altogether, he had collected some fifty-six
species from Dirk Hartog Island, Edel Land, and Peron Peninsula, the most
extensive botanical collection to be made at Shark Bay to that time. Many
of the species in his collection were the same as those collected previously
by Gaudichand and Cunningham, whilst several others had become known
to science during preceding years through collections made in South-West
Australia by Drummond, Huegel and Preiss, but at least one species from
Dirk Hartog Island was later found by George Bentham to be new, and
described as Angianthus milnei.183 In the end, the outstanding result of
181
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Denham‟s survey was his official chart of Shark Bay, which became
Admiralty Chart number 518 and the eighth chart number in the official
series of the Western Australian coast. It was of outstanding accuracy,
delineating the entire coastlines of the Islands, Edel Land and Peron
Peninsula, and the mainland coast and the hydrography of Geographe and
Naturaliste Channels, of Denham Sound, Freycinet Reach and Freycinet
Estuary in the western gulf, the open part of the Bay behind Bernier and
Dorre Islands, and of Disappointment and Hopeless Reaches, Faure and
Pelican Islands, the Faure Sill, and Lharidon Bight and Hamelin Pool in the
eastern gulf. The chart also added several new names to the geographical
nomenclature of Shark Bay. It was not significantly upgraded for over a
century, and remained in daily use aboard fishing and other vessels in the
Bay until the late 1960s, by which time a Space Observatory had been built
at Carnarvon to assist with the new age of lunar exploration.184 Denham‟s
hydrographical survey thus embodied the final stage in the extended
opening phase in the history of science at Shark Bay that began in the first
geographical discoveries of the seventeenth century.

Conclusion
The period of surveys and recconnaissance that ended with Denham‟s
departure at the beginning of June 1858 was followed during the early
1860s by the arrival of the first permanent European settlements at Shark
Bay, in the form of pastoral stations and pearling camps, both of which
were established to exploit the natural resources identified by Helpman‟s
thorough appraisal of region‟s natural resources. The field-work completed
during the period, emanating directly from the British tradition of imperial
science, had resulted in further contributions to the knowledge of the
natural history of Shark Bay, with the major contributions occurring the
discipline of botany, witnessed the last major discoveries in the fields of
geography,

and

produced

a hydrographic

chart

that

facilitated

the

expansion of commerce and settlement into the region and which remained
in active service for over a century. According to the models of the
development

of

Australian

science,

the

period

of

surveys

and

reconnaissance overlaps, both chronologically and thematically, with the
phase of „Colonial Science‟ contained in MacLeod‟s framework, displaying
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the defining features of deference to the scientists and institutions of the
metropolis and an emphasis on useful or practical knowledge over
theoretical knowledge of the kind that had marked Péron‟s work with the
results of the Baudin Expedition. In Basalla‟s scheme, the period represents
the end of the opening phase in the spread of science, and in the visits by
Ommanney, Helpman, and Austin, the very beginnings of the second,
colonial phase of science, which commences when scientists based in the
new land start participating in phase-one research before growing to
embrace a wider range of scientific activity. At the Bay, this wider range of
scientific activity soon materialized through two overlapping periods of
research in marine science and biogeography, both of which reflect the
influence of evolutionary theory and the growing specialisation of science.
In fact, the contrast between these two new periods and the range and type
of scientific investigations conducted previously in such as to also mark the
beginning of an entire new phase in the history of science at Shark Bay.
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IV
Marine Science
1875-1914
On board of the Genista we soon made ourselves at home. If one doesn‟t have
many demands, the life aboard such a ship can definitely be appealing. Here
everyone can be by themselves and is the ruler of his own time, is not restricted
to certain dining times and not subjected to the company of annoying cabin
comrades…On a small cooking place we prepare our lavish meal and never
before has fish tasted this good like the ones that we have fished ourselves.
CHARLEY supplies us daily with fresh bread even though his baking talent has its
origin more in good will than in real expert knowledge. We are not even
sentenced to abstinence, as the bottle of German Lagerbier which we drink every
evening after we have finished our daily work underneath the Southern starry
sky tastes as good as at home. These quiet evening hours when everything
around is silent, only the water is splashing quietly against the wall of the ship
are hours of focussing, quiet times in the hurry of daily life. The gaze is
wondering up to the starry firmament and our thoughts drift off to the greatness
of the world which gives us new riddles every day the more we try to solve its
secrets.
Richard Hartmeyer Die Fauna Südwest-Australiens (1907)

The extended opening phase in the history of science that ended with the
period of surveys and recconnaissance was followed during the late
nineteenth and early twentieth centuries by two new, overlapping periods
that together constitute a second distinct phase in the development of
science at Shark Bay. Split between a series of investigations of the marine
environment, the subject of this chapter, and a series of investigations of
the flora and fauna of the Bay‟s islands and peninsulas examined in the
following chapter, these two periods reflected certain key elements of the
substantial progress of the natural sciences that took place during what
was, in the British Empire, the Victorian age.1 The impact of evolutionary
theory was clearly evident, generating a widespread and general interest in
biogeography that was the hallmark of research in botany and zoology
throughout both periods, and giving rise to work in marine zoogeography
and plant geography that embodies the next major stage in the emergence
of ecology at the Bay. The growing specialisation and professionalisation of
science during the latter half of the nineteenth century is also apparent,2
being marked in the period of marine science by the specialised studies in
invertebrate zoology undertaken by professional German scientists attached
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to the SMS Gazelle (1875) and to the Hamburg Museum South-West
Australian Expedition (1905), and by the first specialist study in

aquatic

botany completed by the Danish botanist C.H. Ostenfeld (1914). This same
trend of increasing specialisation and professionalisation is evident as well in
the advent of the first applied biological research program, undertaken by
the English marine biologist William Saville-Kent (1893-94), which led to
the implementation of the first system of conservation, in the sense of the
husbandry of natural resources, at Shark Bay.
Another defining feature of the period of marine science is the fact that
three of four field research programs that constitute the period originated
overseas, whilst the fourth, by Saville-Kent, was undertaken by an
overseas-trained expert on contract to the Western Australian government.
Moreover, only two of the three published any results of their research
locally, whilst one did not publish anything in the English-language at all.
This situation contrasts to the corresponding period of research in
biogeography and evolution on the Bay‟s islands and peninsulas, which was
distinguished in part by the participation of local Western Australian and
other Australian researchers and collectors alongside the investigations
completed by visiting European scientists. On the other hand, the period of
marine science at Shark Bay bears a resemblance to the situation at the
Great Barrier Reef

in the late nineteenth and early twentieth centuries,

where no Queensland scientist or institution participated in an active period
of research that not only included the involvement of Saville-Kent, whose
work at the Reef preceded his work at Shark Bay, but which also culminated
in the pioneering ecological studies undertaken by the Carnegie Institution
Expedition to Murray Island (1913).3 Although in Western Australia a
similarly pioneering ecological research program took place during the very
same year in the form of the Percy Sladen Trust Expedition to the Abrolhos
Islands, led by the marine biologist William Dakin [1883-1950], the
inaugural Professor of Biology at the University of Western Australia
(UWA),4 it was not until after the Second World War before the local
scientific community either participated in marine biological research or
contributed directly to the emergence of ecology at Shark Bay.
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Visit by the SMS Gazelle
The German steamer SMS Gazelle, which called briefly at Dirk Hartog Island
in April 1875 in the course of a two-year oceanographic voyage, carried out
the first specialised research in marine biology at Shark Bay since the
pioneering

investigations

undertaken

during

the

period

of

Scientific

Exploration. The visit also led to the first collections in natural history on
Dirk Hartog Island since the work of the Herald‟s naturalists in 1858. Of
greater significance, however, is the fact that the Gazelle voyage became
was first German scientific expedition to engage in research in Western
Australia, and the first in what became a series of official German scientific
expeditions to conduct field-work, not only in Western Australia, but at
Shark Bay as well, in the decades leading up to the First World War. Like
the earlier periods in the history of science at Shark Bay distinguished by
the discoveries of Dutch mariners engaged to the VOC, by the explorations
in natural history of French expeditions despatched by the Napoleonic
regime

and

the

restored

monarchy,

and

by

the

surveys

and

reconnaissances conducted by agents of British imperialism, the onset of a
German involvement in research in the field sciences is directly attributable
to broader political and economic factors and well as purely scientific
imperatives. To begin with, the Gazelle voyage commenced only two years
after the departure of the celebrated and groundbreaking oceanographic
expedition undertaken by the British vessel HMS Challenger (1872-76), and
in this sense embodied an early sign of the rapid advance of the natural
sciences that took place in the newly-united German Empire within the
context of the strong economic growth and national development of the
Wilhelminian era. Furthermore, the voyage also combined scientific and
imperial objectives, engaging in sustained natural history and ethnological
research along the portions of the New Guinea coastline later incorporated
into the German protectorate established in the region.5
The Gazelle was a steam-powered Corvette in the Royal Prussian Navy,
similar in size to the 2,600-ton HMS Challenger, and converted like the

Challenger to conduct dedicated and prolonged research voyages. The
commander for the two-year cruise was Vice-Admiral Georg Gustav
Schleinitz [1834-1910], hydrographer and the future inaugural Governor of
5
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the German protectorate in New Guinea.6 The scientific staff attached to the
voyage included the zoologist Theophil Studer [1845-1922] and Friedrich
Carl Naumann [1841-1902], the ship‟s doctor who also acted a naturalist
and ethnologist during the voyage, plus an assistant naturalist and
ethnologist named Carl Hüesker and an oceanographer and astronomer
named Karl Börgen.7 The Gazelle left Kiel in 1874, and surveyed the waters
of the African West coast, the Cape of Good Hope, Kerguelen Island and
Mauritius, complementing research in oceanography with investigations in
meteorology and astronomy, including an observation of the transit of
Venus at Kerguelen Island, as well as natural history and ethnology. In the
early part of 1875 the ship moved on to Melanesia, New Guinea and the
South Pacific, where some of the most important scientific work of the
expedition was undertaken, before returning to Europe via Cape Horn and
the East coast of South America.8 It was during the passage across the
Indian Ocean to the South-East Pacific that the Gazelle came upon the
Western Australian coast.
The Gazelle arrived off the Western Australian coastline west of Dirk
Hartog Island on 22 April 1875, during the passage from Kerguelen Island
to New Guinea.9 Research in marine biology began the same day, when the
ship‟s naturalists, after having sounded an obtained a depth 225 feet a seafloor consisting of chiefly of calcareous sands and shells, deployed a
„Schleppnetz‟ or drag-net to obtain samples of benthic fauna.10 As the depth
decreased to 109 and then 82 metres a series of fine hauls were obtained,
bringing up a large and varied assortment of animals to the surface.
Sponges were especially well-represented amongst the fauna brought up
from these

deeper waters,

Halichandrien,
Hexactinellide

Axinella,
and

including

Esperien,

Euplectella,

representatives

Renieren,

although

a

of the

Chalineca,
number

of

genera

Cerastosen,
samples

of

ahermatypic or non-reef forming corals from the classes Alcyonarian and
Hydroida were also returned in the dredge, along with several coral-like
Bryozoans

or

moss-animals,

Anthozoans

or

sea-anemones,

and

6
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Echinoderms, being star-fish or sea-urchins.11 On 23 April the Gazelle
entered Shark Bay through Naturalist Channel and anchored in Turtle Bay,
where further dredging was carried out. Here, in waters no more than 16
metres deep and on a bottom of seagrass meadows interspersed with sandy
patches, more rich hauls of marine fauna were brought to the surface. Of
particular note was a new, yellow-coloured feather-star of the order
Comatulida previously unknown to science, some white-coloured molluscs of
the genus Philine, and a crab of a new species, closely related to the species

Galathea integrirostris that had been described by the American naturalist
James Dana [1813-95], a member of official United States expeditions to
the Pacific and the Antarctic earlier in the century. In the shallower water
closer to the beach more kinds of molluscs were obtained, most of which
had already been described by Lamarck, although two new species from the
genera Chiton and Lithodomus were included amongst the collection. Along
a portion of rocky shoreline on Dirk Hartog Island, the German naturalists
found a violet-coloured sea-hedgehog, Echinometra lacunter, also known to
science through Lamarck‟s work on marine inverterbrates. Some fish were
also taken in the shallows near the Island, including a new kind of sea-horse
subsequently described by the German zoologist Wilhelm Peters [18381883] as Hippocampus planifrons, thus adding the Bay as the type locality
of this rare and elegant species. Naumann also collected some examples of
the seagrass at Turtle Bay in the dredge, later identified to belong to the
species

Cymodocea

antarctica

described

early

in

the

century

by

Labillardière.12
The naturalists aboard the Gazelle also landed on Dirk Hartog on 23 April
1875. Although their time ashore was limited to only a few hours, they were
able to do some interesting work in natural history. The landing party
observed a number of the Bettongia lesueur, and although the little Boodies
were too swift to be caught, a full skeleton was found and later identified by
Peters, the first complete skeleton of the species to be collected after Quoy
had found a skull in an Osprey‟s nest that became the type specimen, and
Rayner‟s collection of a second skull in 1858.13 Several birds were also seen
on the Island, including a small „Honigsauger‟ of the genus „Nectarinia‟,
either the Brown Honeyeater Lichmera indistincta or the Singing Honeyeater

Meliphaga virescens, both of the genus Meliphagidae, and both of which,
11
12
13
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unlike any species of Nectariniidae, have elsewhere been recorded from the
Island;14 a „Fleigenschnäpper‟ of the genus Rhipidura, which is the Willy
Wagtail Rhipidura leucophrys; a heron on the beach at Turtle Bay identified
as „Ardea sacra‟, being the Reef Heron Egretta sacra, and a „Seeadler mit
weisser Brust, Haliaëtos leucogaster‟, the White-breasted Sea-Eagle, of
which a specimen was obtained, and found to contain the remains of fish
and crabs inside its stomach.15 A geological inspection of the Island
conducted during the landing rounded out the work in natural history. The
highlight of this work was the discovery of a fossilised gastropod of the
genus Buliminus encrusted in the sandstone face of the ridge running up
from the beach, and the location of fragments of petrified molluscs and
corals amongst the loose limestone adjacent to the shoreline.16
After leaving Shark Bay the Gazelle travelled up the north-west coast to
the Dampier Archipelago, which was investigated between 27 and 30
January

1875,
17

exhausted.

before

the

ship‟s

supply

of

preserving

alcohol was

During 1876 the Expedition returned to Germany, where the

work of processing the scientific results of the voyage began. Over the next
few years, portions of the collection of marine inverterbrates dredged up
inside Dirk Hartog Island or just off Shark Bay were worked up and
published by Studer in papers, published in the journal of the Royal
Prussian Academy of Sciences, devoted to the brittle-stars Ophiuriden, to
the star-fish Asteriden and Euryaliden, and to the sea-urchins Echinoiden,
which described the new species discovered during the voyage.18 Thereafter
Studer concentrated on preparing an official history of the Expedition, which
incorporated the most important scientific achievements of the voyage. The
outcome appeared in 1889 as the multi-volume Die Forschungsreise SMS

„Gazelle“; the visit to Shark Bay and the Dampier Archipelago was covered
in the third volume of this work, which has never appeared in English. Apart
from the narrative itself, which gave a brief overview of proceedings over
the few days of the visit and included an account of the natural history of
Dirk Hartog Island, the main feature of Studer‟s official work was a table
14
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listing the results of the dredging operations undertaken on 22 and 23 April
1875.19 Although the sponges of the phyla Spongiae were not included in
the table, all the other major groupings of marine inverterbrates were, and
altogether a total of eleven species of Anthozoans, five Hydroideas, four
Echinoderms, thirty-two Bryozoans, seven Crustaceans and four Mollusca
were reported as having been dredged from or just outside of Shark Bay. Of
these species, four each of the Anthozoans and Hydroideas, all four of the
Echinoderms, one Bryozoan and two Crustaceans were listed as having
either been described by Studer in his earlier publications or new species
still awaiting formal classification at the time of publication. The table also
gave an insight into the geographical range of the species taken during the
visit, by listing localities were specimens of the same species had previously
been recorded. An early indication of the zoogeographical significance of
Shark Bay was revealed by the fact that most of the Anthozoans had a
tropical character, having been otherwise recorded from locations including
Queensland, Singapore, Ambon and Hong Kong, whilst most of Bryozoans
were typical of temperate seas, being already known to science from
collections made in Bass Strait, Tasmania and New Zealand. The mixture of
tropical and temperate species that gives the Bay‟s marine environment its
peculiar biogeographical character was thus documented for the first time in
the official account of the Gazelle voyage.

Applied Marine Biology: William Saville-Kent
The English marine biologist William Saville-Kent [1845-1908], who worked
as a fisheries expert in four Australian colonies during the late nineteenth
century and served as the first Commissioner of Fisheries in Western
Australia,20 occupies an important position in the development of science at
Shark Bay. During the course of three visits in 1893 and 1894 he conducted
investigations designed to facilitate the management and long-term viability
of the commercial pearling industry, becoming in the process the first
scientist to undertake research related directly to problems connected with
primary industry, or in other words, the first applied biologist to engage in
field-work at the Bay. One aspect of his work, a pioneering attempt to
acclimatise the pearl shell Pinctatada maxima at Dirk Hartog Island,
19
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constitutes the first experimental scientific program to be undertaken at the
Bay. He also made the first contributions to knowledge of the Bay‟s marine
zoology since the Gazelle voyage. Further afield, Saville-Kent did important
work in connection with the North-West pearling industry, with the appraisal
of Western Australia‟s commercial fisheries, and with the acclimatisation of
freshwater fish in the colony.
Saville-Kent‟s work as an applied biologist took place took place a full
quarter century after the commencement of commercial pearling operations
at Shark Bay. During this period the industry had passed three times
through the boom-and-bust that characterizes commercial fisheries across
the world, whereby a period of increasing yields caused by rising investment
and intensity of overall fishing effort is followed by a sharp decline resulting
from the over-exploitation, if not total collapse, of the harvested resource or
stock.21 Pearling at the Bay had begun in the mid 1860s, when early
pastoralists based on Dirk Hartog Island and Edel Land had started to
collect pearl oysters from the banks Helpman had identified during his
inspection of 1850-51.22 Around this time pearling was also beginning
further along the North-West coast at Nickol Bay and the Dampier
Archipelago, soon spreading to Cossack and then Broome, although from
the outset there were important differences between the operations
conducted at the Bay and those carried on further to the north. The most
important difference lay in the fact that whereas pearling in the North-West
was based on diving for the large Mother-of-Pearl shell Pinctada maxima,
which was valuable for both the mother-of-pearl shell itself as well as the
pearls that the oyster sometimes contained, pearling at Shark Bay was
based on the exploitation of a separate oyster, Pinctada albina, originally
described by Lamarck in 1818 as Margaritifera imbricata, a smaller species
with a unique golden lustre that grew thickly on the shallow banks inside of
Dirk Hartog Island, at Useless Inlet, and in the western gulf in the vicinity of
the present-day tourist resort of Monkey Mia.23 From the outset there was
in addition a considerable difference in the methods employed by pearlers in
the North-West and elsewhere in Australia, who used larger pearling luggers
and relied on free-divers and later diving-dresses to obtain oysters, and the
pearlers of Shark Bay, who employed smaller cutters and special oyster
21
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dredges to obtain oysters, or otherwise engaged in hand-collecting from the
shallower banks at low tides.24 Furthermore, unlike the industry elsewhere,
the Bay‟s pearling industry was based throughout its formative years solely
on the sale of pearls, with a market for the smaller shells of Pinctada albina
only opening after quite some years. The pearls produced by the Shark Bay
oysters were also unique, being both small and having the same yellow-hue
of the oyster, and they were obtained in a novel way, where the entire
contents of the oysters were shucked into large cauldrons and left to the
ferment for several months, before being boiled and skimmed to separated
the pearls from the organic residue.25 The industry quickly developed into
the central economic activity in the region, and several pearling camps
developed around the Bay during the 1860s and 1870s, at Dirk Hartog
Island, Useless Inlet and elsewhere on Edel Land, and on both sides of
Peron Peninsula. The two largest being Willya-Mia on Herrison Prong
fronting Useless Inlet, and Freshwater Camp near Lagoon Point on Peron
Peninsula, which grew into the largest and most permanent settlement, and
in 1898 was officially gazetted as the townsite of Denham.26
The first boom in pearling at Shark Bay occurred during the early 1870s,
when the full economic potential of the industry had become apparent
within Western Australia. During 1870 and 1871 investment in the industry
rose sharply, and an influx of fishermen and boats took place, concentrated
on Useless Inlet, where the most productive banks were located.27 The first
foreign workers, „Malays‟ from Alor and Solor Islands near Borneo, were
introduced in these years,28 with others from Java, Singapore, the
Malaysian peninsula and China following in later years; significant numbers
of Aborigines were also introduced to work in the Shark Bay pearling
industry during the course of this initial boom.29 By 1874 the banks in
Useless Inlet had become denuded, and the industry suffered its first
decline, with the number of boats engaged in pearling approximately
halving in the space of one season, whilst others ventured on to work
newly-discovered pearling banks inside Dirk Hartog Island and in Freycinet
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Reach.30 The fortunes of the industry quickly reversed when an overseas
market was opened for the shells of Pinctada albina, which had previously
been discarded in heaps beside the pearling camps after the pearls had
been extracted. The number of boats and fishermen working at pearling in
the Bay again increased steadily in the second half of the 1870s, and yields
also increased for a time as the new banks were intensively exploited, until
in 1880 stocks were again exhausted, and a second collapse occurred. Once
again, and exodus of boats and pearlers occurred.31 A similar pattern of
boom-bust had by this stage also played out in the North-West pearling
industry, generating the momentum for what emerged as the first
comprehensive reform of the management of pearling both at Shark Bay
and in the North-West.
During the 1870s pearling at Shark Bay had been regulated only by a
system of licensing fees for boats and royalties on the export of pearls and
shell, and by statutes governing the employment of Aborigines.32 Following
the second collapse, a Special Committee of the Western Australian
Parliament was appointed to investigate the industry with a view to
implementing remedial measures. In regards to Shark Bay, the committee
found that the oyster banks had been badly depleted „by the reckless and
exhausting system if dredging continuously, as this destroys shells and spat
of all ages‟; to allow for a recovery, the Committee recommended a system
of closing-off the different banks for several years. The system implemented
later the same year saw all banks in the Bay‟s western gulf lying to the east
of a line between Cape Heirisson, at the entrance to Useless Inlet, to Cape
Levillain at the northern end of Hartog‟s Island closed for three years, and
then opened for dredging for two, whilst all the banks west of the line from
Cape Heirisson to Cape Levillain were to be closed for five years, with all
banks in the eastern gulf being left open for three years to allow the
industry to continue, before also being closed. A similar program of closures
off the Pilbara coastline was also suggested to protect the North-West
pearling industry.33 The system was then modified following a second
Commission of Inquiry in1884, called at the instigation of investors in the
industry, who argued that the banks open to dredging during the preceding
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three years had become completely denuded of shell, while the closed
banks were now restocked to such an extent as to allow for re-opening.
Finding on inspection the claims to be borne out, the implication of which
was that Pinctada albina matured to full size within three years, a new
system was introduced, whereby the whole of the area closed in 1880 was
henceforth opened, except for a small bank located off Hartog‟s Island near
Quoin Bluff.34 The next major development in the management of pearling
at Shark Bay took place two years later, in the context of a movement by
European pearlers to exclude the growing number of Chinese pearlers from
the industry, who were accused of various offences including enticing Asian
labourers away from white pearlers, reckless over-dredging of the banks,
and the taking of profits away from the colony.35 An Act of Parliament, the

Shark Bay Pearl Shell Fishing Act 1886, was passed by Western Australia‟s
Legislative Council to solve the crisis by the granting of exclusive licenses to
pearlers, in effect prominent European investors, over the Bay‟s banks; the
Chinese pearlers, who despite organising to submit a higher tender than the
successful European bid, were shut out of the industry and compensated
for their losses.36 For a time the industry again prospered, operating under
the system of sub-contracting by which the three holders of exclusive
licenses sub-let the banks to the pearlers. However, faced with the need the
pay the newly-introduced fees whilst still returning a profit, the Bay‟s
pearlers commenced exploiting the banks more intensively than previously,
without allowing the stocks an opportunity to replenish. In 1891, the
industry collapsed for a third time.37 The response of the newly-responsible
colonial Government was to pass a new Act based on recent legislation in
Queensland, the Sharks Bay Pearl Shell Fishery Act 1891, and to seek the
appointment in Western Australia of the expert responsible for the recent
advances in the management of pearling elsewhere, William Saville-Kent.38
Saville-Kent‟s training in marine science had been influenced by some of
the leading British scientists of the late nineteenth century, and taken place
in the context of the ongoing separation of biology from the old natural
history as a distinct, professionally-orientated scientific discipline with a
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host of practical applications.39 His scientific education had commenced at
King‟s College in London during the winter of 1867-68 where, on the
encouragement of the leading biologist and ardent Darwinian Thomas Henry
Huxley [1825-95], he had focussed on the microscopic study of aquatic life,
publishing soon afterwards his first scientific paper on a new species of
Infusoria, or uni-cellular organisms.40 Between 1869 and 1873 he worked as
an assistant in the Geology Department of the Natural History Museum in
London under George Robert Waterhouse [1810-1888], the author of A

Natural History of the Mammalia (1846-48), concentrating over this period
on the study and classification of the Museum‟s extensive coral collection. In
1870 Saville-Kent went on his first collecting expedition, undertaking a
dredging cruise of the coast of Portugal. He also published frequently during
his time at the Museum, even participating in a debate over the taxonomy
of sponges between the prominent British biologist Ray Lankester [18471929], a future Director of the Museum, and the outstanding German
biologist Ernst Haeckel [1834-1919], who in 1866 had coined the term
„oecologie‟, from which the English word „ecology‟ derived, to refer to the
scientific

study

environment.

41

of

the

relationships

between

organisms

and

their

Other scientists with whom he was in close professional

contact at the British Museum included the zoologists Richard Owen, William
Henry Flower [1831-1899], and Albrecht Carl Ludwig Gotthilf Günther
[1830-1914], a prominent German-born ichthyologist. Leaving the Museum
in 1873, Saville-Kent embarked on a series of terms as the resident
naturalist at different public aquaria, which were at the time novel and
popular attractions combining scientific research with public amusement,
working at aquaria in Brighton, Manchester, Jersey, London and Norfolk. He
was elected a Fellow of the Royal Society in 1869 and a Fellow of the
Linnean Society of London in 1873, and between 1880 and 1882 published
his first scientific monograph, a three-volume work titled A Manual of the

Infusoria.42
Saville-Kent‟s Australian work began in 1884, when he accepted a threeyear contract with the Tasmanian Government to act as Superintendent and
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Inspector of Fisheries, having been recommended for the position by
Huxley. The first professional scientist to fill such a role in the Australian
colonies, his work in Tasmania involved the revival of the ailing table-oyster
industry through the development of artificial cultivation, the attempted
acclimatisation of Salmon, the promotion of research into the Island‟s
fisheries resources, and the implementation of a series of reforms to
fisheries management designed to conserve existing stocks and prevent
over-exploitation. In 1887 he accepted a short-term contract to the
Victorian Government to provide a similar service, advising on legislative
reform affecting fisheries management, the revival of the table-oyster
industry, the expansion of new sectors of commercial fishing and the
acclimatisation of freshwater fish.43 Following a brief return to England,
Saville-Kent returned to Australia in 1889 to advise the Queensland
Government on the restoration of oyster beds in Moreton Bay.

Almost

immediately, he was offered a longer, three-year appointment as the
colony‟s first Commissioner of Fisheries.44 The first half of his tenure was
devoted to a comprehensive appraisal of the commercial resources of the
Great Barrier Reef, including the pearl shell, bêche-de-mer and turtle
fisheries. During 1890 he prepared a report on the colony‟s pearling
industry advocating the adoption of a minimum legal size for the exploited
Mother-of-Pearl oyster, based on the standard size of mature oysters, and a
system of closing portions of the pearling grounds of Torres Strait to enable
stocks to recover, based on the length of time taken for oysters to reach
maturity. He additionally recommended that experiments be undertaken in
the cultivation of the Mother-of-Pearl oyster, with a view to restocking
depleted grounds.45 This dual approach of conservation founded upon
biological principles and artificial cultivation of commercially-valuable
resources, which he also later advocated in the case of Western Australia‟s
pearling industry, was something that Saville-Kent expanded upon in two
papers delivered during his tenure in Queensland. The first paper took the
form of a Presidential Address to the Royal Society of Queensland, a
position he held during 1890, in which he urged greater government
funding for marine biological research in the interests of the colony‟s
various commercial fisheries, stressing the potential of biological science in
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promoting the development and long-term viability of primary industries.46
His second paper, a lecture on „Oysters and Oyster Culture in Australia‟
given at the third meeting of the recently-formed Australasian Association
for the Advancement of Science in 1891, outlined in detail the manner in
which biological knowledge could boost productivity of oyster fisheries
through the farming of various species of both table- and pearl-oysters for
which

market

existed.47

Saville-Kent‟s

other

main

achievement

in

Queensland was the production of what became his second major scientific
monograph, The Great Barrier Reef, a work that combined a review of the
commercial fisheries of the colony with a more general survey of the natural
history of the Great Barrier Reef, dealing in particular with the Reef‟s varied
coral fauna and geomorphologic development.48
The services for which Saville-Kent was engaged by the Western
Australian Government were in fact based on his work in the other
Australian colonies. The Sharks Bay Pearl Shell Fishery Act 1891, passed in
conjunction with the Western Australian Government‟s formal approach to
Saville-Kent,49 was based largely on legislation drafted on his advice in
Queensland, and made possible the fixing of a minimum legal size of

Pinctada albina, the appointment of an Inspector to enforce regulations, the
granting of both exclusive licenses for privately-leased areas and general
licenses for open access to common or publicly-owned areas within the Bay
to each individual pearler, as well as the provision for artificial cultivation of
oysters.50 His program, for which he received the generous salary of ₤800
per annum plus expenses, was to investigate the decline of the Shark Bay
and North-West pearling industries and suggest remedial action, to
investigate the possibilities for establishing a table oyster industry at
Fremantle and near other centres of population, to conduct a general
appraisal of the fisheries resources of the colony, and to acclimatise „British
fish‟ in the rivers and lakes of the South-West region.51 At the time of
Saville-Kent‟s appointment, the Government led by Sir John Forrest [18471918] had only recently engaged another expert to work for the
46
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development of the colony, the engineer C.Y. O‟Connor [1843-1902], whilst
a second applied scientist, the sylviculturalist John Ednie-Brown [18481899], was engaged in 1895 to report on the colony‟s forestry resources,
advise on forestry management and establish plantations of softwoods,
work not dissimilar to the program vested with Saville-Kent.52 He arrived in
Western Australia to begin his term as Commissioner of Fisheries in March
1893. His first task was to report upon the prospects for acclimatizing
edible oysters in the Swan estuary for domestic consumption.53 Then, at
the start of April 1893, Saville-Kent departed Fremantle to examine and
report upon the pearling industry at Shark Bay and along the North-West
coast, remaining engaged in his inspection until October. Based for the
majority of this time at Broome, he visited the pearling grounds as far
apart as Cossack in the south to the Lacépède Islands, King Sound and
Cambridge Gulf in the north, engaging throughout his travels in appraisals
of the various fishery resources of the coast such as turtle and bêche-demer, and also undertaking more basic research natural history, observing,
photographing, and collecting any natural object of interest. Between
October 1893 and March 1894 Saville-Kent took a vacation in Tasmania
and Victoria to recover from the debilitating effects of his tour through the
North-West, during which time he arranged for the shipment of trout, eels,
Murray River cod and perch and other freshwater species for introduction
into the rivers of the South-West region, a task he set to following his
return to the colony. He also established table-oyster plantations at Albany
and Fremantle, utilising local species, during the early months of his return.
In June 1894, he departed on a second extended tour of the North-West to
review the progress of his earlier work. In the course of this second
inspection, which brought him again to Shark Bay, Saville-Kent also visited
the Abrolhos Islands, where he evaluated the prospects for development of
commercial fishing as well as indulging in his wider scientific interest,
spending several days investigating the natural history of the Islands. He
departed Western Australia upon the expiration of his contract in March
1895.54
Saville-Kent‟s initial investigation of the Shark Bay pearling industry took
place during the middle weeks of April 1893, at the start of his first tour of
the North-West. Arriving at the Bay in a coastal steamer, he was met at
52
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Freshwater Camp by John Brockman, who had been appointed as the
resident Inspector of Pearl Fisheries following the passage of the Sharks

Bay Pearl Fishery Act 1891, before being conveyed to the different pearling
grounds in the Government cutter Genista to inspect the condition of the
banks.55 At the time the Bay‟s pearling fleet remained inactive, and after
finding for himself that the banks had been denuded of mature shell,
Saville-Kent set about preparing a report outlining his recommendations for
the recovery and future management of the industry. Forwarded to Forrest
during May, and received favourably by both the Government and the
colony‟s press, the report became the basis for his future work at the Bay.56
Saville-Kent was highly critical of the past conduct of the industry, whereby
constant dredging had left insufficient mature oysters to replenish the
stocks, as well as little natural materials on the sea-floor to which the spat
or spawn could affix, and where no minimum legal size had been enforced.
His recommendations were to maintain a strict policy of closure of the
banks to allow for recovery, with only a small portion of the whole Bay to
be left open to allow pearlers to subsist for the time being, plus the
enactment of a minimum size, the prevention of dredging on shallow banks
where hand-collecting was possible, and „more vigilant inspection‟ of the
pearling fleet, especially for the immediate two to three year period he
estimated would be required to ensure recovery of the industry. He also
advocate the transfer of shells from the less-depleted eastern gulf to the
exhausted banks in the western gulf to hasten the restoration of Pinctada

albina stocks, the seeding of banks with broken shells to provide objects for
spat

to

attach

to,

and

more

innovatively

still,

the

experimental

transplantation of the Mother-of-Pearl oyster Pinctada maxima into Shark
Bay.57 Saville-Kent‟s faith in the potential for such an experiment had been
encouraged during his first visit by the discovery he had made, in the
vicinity of Quoin Bluff at Dirk Hartog Island, of a large assemblage of coral
of the genus Turbinaria, from the order Madreporia, which he knew from
his time working with the coral collection at the British Museum was
common along the tropical Australian coast also inhabited by the Motherof-Pearl oyster. In addition, he also observed several tropical species of fish
in the same portion of water, further exciting his belief in the likelihood for
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a successful acclimatisation program.58 During the course of his inspection
of the Bay‟s pearling industry Saville-Kent also took an interest in the
natural history of the marine environment, collecting several large
specimens of his Turbinaria corals, which he forwarded to the British
Museum.59
Saville-Kent returned to Shark Bay in October 1893 on the return leg of
his initial inspection of the North-West pearling industry to conduct his
experimental transplantation of Pinctada maxima. Soon after arriving, he
received a consignment of two dozen mature shells which had been taken
from Lacépède Islands north of Broome and conveyed in tubs of seawater
directly to Dirk Hartog Island via the Government schooner Meda. The
oysters were then arranged in frames, and lowered into the water adjacent
to the Turbinaria colony he had previously located near Quoin Bluff.60
Saville-Kent also took the opportunity to carry out a further inspection of
the pearling industry during this second visit to the Bay. Venturing out with
Brockman on the Genista, he found that the condition of the banks to have
improved such that he confidently predicted that his system of closures „had
saved the fishery‟, and would in a few years hence produce „as rich an
annual yield of shell as in any former year‟.61 On the basis of this
improvement,

he

recommended

that

further

banks

be

re-opened

immediately to enable pearlers to continue subsisting through the period
necessary for recovery. He also found to his satisfaction that a number of
boat-owners has taken up exclusive licenses under the new Act, and had
proceeded to transfer oysters from common banks in the western gulf to lay
down on their privately-leased banks. This result prompted Saville-Kent to
recommend that the Government throw open the entirety of the Bay‟s
shallow-water banks, where hand-collecting was possible, to private
selection, leaving only the deeper banks open to dredging by holders of
exclusive licenses.62 Once again, his views were received favourably by both
the Government and the press, and in accordance with his advice, steps
were taken for the surveying and apportioning of the banks at Useless Inlet
and Monkey Mia into exclusive leases.63
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Saville-Kent‟s made his third inspection of the Shark Bay pearling industry
in December 1894 in the course his final tour along the North-West coast.
Much of what he reported on during this last visit served to validate his
earlier work. The system of temporary closures had succeeded in restoring
stocks, he wrote to the Government, with a plenitude of immature oysters
now located on the banks that had been dredged bare a few years
previously. A new system or temporarily opening each of the deep-water
banks was accordingly proposed, which he believed would soon allow the
industry to return to full productivity. He also reported favourably on the
policy he had recommended of transplanting immature oysters within the
Bay, claiming that the practise was responsible for the „most satisfactory
progress‟ being made in reviving the shallow-water banks under exclusive
leases. Again, he strongly advocated the ongoing transfer of these shallow
banks from common to private ownership, calling for the Government to
hasten its program of surveying and apportioning blocks at Useless Inlet
and Monkey Mia, and suggesting a reform of fees and royalties for the
exclusive leases which he worked out in conjunction with the pearlers at a
meeting held at Freshwater Camp during his visit.64 Saville-Kent also
reported upon the preliminary results of his attempted acclimatisation of

Pinctada maxima at Dirk Hartog Island. Inspecting his experiment one day
short of exactly one year since he first laid down the oysters, he was
pleased to find, firstly, that the oysters were still alive, and secondly, that
what appeared to be the spat of Pinctada maxima had affixed to the mature
oysters and the surrounding frames, indicating that reproduction had taken
place, and thus that his experiment was successful. On the basis of this
preliminary result he predicted a promising future for the cultivation of the
Mother-of-Pearl oyster at Shark Bay.65
The long-term effects of Saville-Kent‟s work at Shark Bay were mixed. On
one hand, the reforms to the management of the pearling industry
implemented on his advice succeeded in both restoring and maintaining
productivity. By the end of the century the industry had recovered from its
collapse at the start of the 1890s,66 and a decade further on was reported
to be in „a flourishing condition‟, with the yields generated on the exclusive
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licenses being as high as any time previously.67 No further collapse occurred
until the Great Depression of the early 1930s caused the market for Shark
Bay pearl-shell and pearls to crash, a shock from which the industry never
recovered, with many of the Bay‟s pearlers turning thereafter to small-scale
commercial fishing for domestic consumption.68 The cause for this period of
sustained productivity was attributable initially to the program of recovery
implemented under Saville-Kent‟s guidance, and ultimately to the transfer
of the majority of the oyster-bearing banks into exclusive leases, or
privately-owned resources, which removed the incentive inherent within
industries based on the exploitation of commonly-owned resources for each
individual harvester to maximise returns at the expense of fellow
harvesters, the basic principle that underpins the cycle of boom-bust that
has characterized not only commercial fishing but other primary industries
that harvest renewable resources across history.69 This simple principle thus
lay at the centre of Saville-Kent‟s work with the Bay‟s pearling industry, and
explains the system of conservation implemented on his recommendation,
which was otherwise enacted without the detailed investigations of the life
history of the exploited stock that characterized the next, fundamentally
ecological period of applied marine biological research at Shark Bay. On the
other hand, Saville-Kent‟s experimental transplantation of Pinctada maxima
at Dirk Hartog Island failed. Within a decade it had become clear that the
North-West oyster had not successfully acclimatised to the waters near
Quoin Bluff, and the experiment was not repeated.70 Eventually, it was
found that Saville-Kent‟s previous optimism for his experiment was founded
on a misidentification of the spat attached to the transplanted shells, which
belonged to other species of oyster that naturally occur at Shark Bay.71
One of Saville-Kent‟s final acts as Commissioner of Fisheries was to
prepare an outline of the colony‟s fisheries resources for the Western

Australian Yearbook. Reviewing the varieties of edible fish available off the
colony‟s coastlines, and the position and prospects of the pearling, turtle-
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fishing

and

bêche-de-mer

industries,

plus

his

own

efforts

in

the

acclimatisation of freshwater fishes, the synopsis struck an optimistic tone
in connection with the prospects for the ongoing development of commercial
fishing, in keeping with the sanguine expectations for the future economic
development of Western Australia.72 Following his return to England, he also
commenced work on what became his third major scientific monograph,
which was published with the financial aid of the colonial Government in
1897 as The Naturalist in Australia. The volume stands virtually in a
category

of

its

own,

incorporating

a

description

of

Saville-Kent‟s

professional work in connection with the pearling industry and his appraisal
of the colony‟s fisheries resources with

accompanying investigations in

natural history undertaken during his time in Western Australia, similar to
his earlier Great Barrier Reef, but ranging away from its predominant focus
on marine science to include botany, ethnology and entomology, and with
an emphasis on the bizarre and fantastic reminiscent of the style of popular
natural history works from earlier in the nineteenth century.73 Shark Bay
figured prominently in the chapters devoted to the pearling and industry
and the natural history of Western Australia‟s coastline, reflecting the time
he had spent engaged in field-work at the Bay. His work in connection with
the pearling industry was covered in detail, and included a review of the
taxonomy of the Shark Bay pearl oyster, of the operation of the industry
itself, and of Saville-Kent‟s pioneering, experimental transplantation of the
Mother-of-Pearl oyster; the section on the Bay‟s pearling industry also
reproduced two photographs taken at Denham, the first time that
photographs of Shark Bay had appeared in print.74 In regards to natural
history The Naturalist in Australia made the first contribution to the marine
zoology since the Gazelle voyage, with Saville-Kent devoting several pages
to discussing the form and habitat of the Madreporia corals he had collected
at Dirk Hartog Island, which had been described in the interim as Turbinaria

conspicuous and Turbinaria peltata, and placed on display in the Coral
Gallery at the British Museum. He additionally gave a brief account of a
remarkable species of sponge he had also collected during one of his visits,

Caulospongia verticillate, which he had himself described in 1871 without a
precise locality, therefore making Shark Bay the only confirmed locality in
Australia for this unusual species.75
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Hamburg Museum South-West Australian Expedition
The „Hamburger südwest-australischen Forschungsreise‟ of 1905 completed
the first systematic investigation of the marine invertebrate fauna of Shark
Bay, adding considerably to the research carried out of the Gazelle
expedition, Saville-Kent, and the earlier naturalists and explorers. The
second major German expedition to visit South-West Australia in the space
of years after the Humboldt Foundation Expedition led by Ludwig Diels
(1900-01),

the

Expedition

was

yet

another

product

of

the

rapid

development of the natural sciences in Wilhelminian Germany, forming part
of global research program pursued by the professional scientists based at
the Hamburg Natural History Museum, which at the time was the secondlargest of its kind in Germany and one of the leading scientific institutions
anywhere in the World.76 Devoted as it was to research on invertebrate
zoology and zoogeography, the Expedition also reflected the influence
within Germany of Ernst Haeckel, the inventor of the term „oecologie‟, who
as a strong proponent of evolutionary theory was the among the first to
encourage the deliberate study of the evolutionary history or organisms,
coining another scientific term, „phylogeny‟, to describe the new field of
research, which greatly stimulated the progress of biogeography and
directed the attention of many young scientists to the study of invertebrate
animals in the latter decades of the nineteenth century.77 The investigations
conducted by the Expedition in Western Australia resulted a major advance
in knowledge of the marine and terrestrial fauna of the South-West
biogeographic

province,

and

led

to

one

of

the

earliest

scientific

documentations of the Gondwanian origins of the Australian fauna. In
regards to Shark Bay, the Expedition also resulted in a substantial
contribution to zoological and zoogeographical knowledge, as well as to an
important new step in the emergence of ecology.
The Hamburg Museum Expedition was led by Wilhelm Michaelsen [18601937], a Professor of Zoology at the Hamburg Natural History Museum.78 An
76

Reichenbach, H. (1995) „Bilder aus Geschichte des Zoologischen Museums der Universitat
Hamburg: Die Zoologen Sammlungen im Naturhistorischen Museum zu Hamburg wahrend
seiner Kollegialfassung, 1843 bis 1882 (Mitteilungen aus dem Hamburgischen Zoologischen
Museum und Institut, Suppl. To Vol.90.); Chronik der Zoologischen Staatssammlung
Munchen: Festschrift zur Verabschiedung des Direktors der Zoologischen Staatssammlung
Munchen, Prof. Dr. Ernst Josef Fittkau, 1976-1992‟ Book Review, Isis vol.86, no.1, pp.124-25
77
Mayr (1982) p-70; Bowler (1992) pp.336-40
78
Panning, A. (1937) „Professor Dr. Wilhelm Michaelsen †18.2.1937: Naschruf‟ Sonderdruck

aus den Abhandlungen und Verhandlungen des Naturwissenschaftlichen Vereins in Hamburg

Band 1. Hamburg Zoological Museum und Institut, pp.51-5; also Dzwillo, M. (1987)

146

expert in invertebrate zoology with a particular specialty in the Oligochaeta
or earthworms, Michaelsen had studied for a PhD at the University of Kiel
under the eminent German biologist and pioneering ecologist Karl Möbius
[1825-1908], before taking a position at the Museum in the early 1880s,
where he remained for the duration of his career. The interests that
eventually prompted Michaelsen to conceive, plan and lead the Expedition
to South-West Australia developed during his early decades at the Museum,
which were devoted to the study of the systematics, phylogeny or
evolutionary history, and geographical distribution of earthworms and
invertebrate fauna generally, enquiries that reflected the strength of
Darwinian biology within German science during the late nineteenth
century.79 During this period he acquired a particular interest in the phyletic
relationships between the lower orders of the faunas of the southern
regions of continents of the southern hemisphere, a subject that arose from
his work with the collection taken by a major German expedition to South
Georgia in 1882-83, as well as with other biological material collected by
German seafarers and deposited at the Hamburg Museum, which formed
part of an established „Hansisch‟ or Hanseatic tradition unique to the
institution.80 It was during the early part of his career that Michaelsen also
became familiar with the collection of the Gazelle Expedition, including the
material gathered at Shark Bay, which represented the only invertebrate
zoological collection from South-West Australia available in Germany at the
time.81 As part of his developing professional interests, Michaelsen spent the
years 1892-93 on his first scientific expedition, to Tierra del Fuego, where
he engaged in the type of methodical collecting he later completed in
Australia. Working up the results of this expedition in fact led Michaelsen to
aspire towards his Western Australian expedition, so as to acquire a
systematic collection to enable intensive and wide-ranging comparisons with
the better-known invertebrate faunas of South America, Southern Africa,
the islands of the Southern Ocean, and Eastern Australia. Rooted in
Haeckel‟s advocacy of phylogeny amongst German scientists, Michaelsen‟s
career interests in turn fed into one of the leading scientific problems of the
late nineteenth and early twentieth centuries, the past geological make-up

„Oligochaetes and oligochaete research in the Zoological Museum and Institute, Hamburg‟
Hydrobiologia vol.155, p-119
79
Home (1995) pp.1-5; Panning (1937) pp.51-52
80
Panning (1937) pp.53-55
81
Michaelsen, W. (1907) „Vorwort‟, Michaelsen, W. and Hartmeyer, R. eds Die Fauna

Südwest-Australiens: Ergebnisse der Hamburger südwest-australischen Forschungsreise
1905, Band 1. Jena: Gustav Fischer, pp.v-vii

147

of the Earth‟s surface that could help to explain the biological affinities of
widely-dispersed groups within the animal kingdom.82
Michaelsen was joined in his travels to Western Australia by a second
German zoologist, Robert Hartmeyer [1874-1923], who was responsible for
the Expedition‟s research in marine biology. The junior scientist of the pair,
Hartmeyer was a zoologist at the Berlin Natural History Museum and a
specialist

in

the

systematics,

phylogeny

and

distribution

of

marine

inverterbrates, especially Ascidians or sea squirts, but also other phyla of
sedentary littoral fauna, including the closely-related Tunicates, Bryozoans,
and the different classes of Echinoderms like starfish, brittle-stars, sea
urchins, sea cucumbers and sea lilies. He had studied for a PhD at the
University of Breslau under the prominent German zoologist Willy Kükenthal
[1861-1922], before taking a position at the Berlin Museum and engaging in
field-work along the

Italian coastline

and the

Aegean Sea in the

Mediterranean, and at the Red Sea in the Indian Ocean.83 The interests that
led Hartmeyer to join the Expedition to South-West Australia were
essentially the same as those of Michaelsen, being related to the phylogeny
and geographical distribution of invertebrate littoral fauna, especially those
sedentary groups like Ascidians, Bryozoans, Tunicates and Echinoderms that
lacked a means of widespread dispersal, and thus revealed through their
zoogeographic affinities insights into the geological and biological history of
the Earth. Another legacy of Haeckel‟s considerable influence on the
development of the natural sciences in Germany, and in particular his
seminal work on the systematics, zoogeography and phylogeny of marine
invertebrates contained in his Generelle Morphologie of 1866, Hartmeyer‟s
interest in marine zoology thus complemented Michaelsen‟s in terrestrial
zoology, giving the Expedition a clear objective to pursue in Western
Australia.84
Michaelsen and Hartmeyer arrived at Fremantle aboard the German
steamer GMS Karlsruhe on 4 May 1905.85 Over the following six months the
two scientists followed in a crowded itinerary of travel and field-work,
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journeying across the South-West region by road, rail, coastal steamer and
chartered boats to gather the widest possible collection of the lower orders
of the animal kingdom occurring in the region.86 Samples of the terrestrial
fauna were collected at a total of 102 separate locations, ranging from
Fremantle, Perth and the Darling Scarp to Dongara, Geraldton and Mullewa
in the north, Kalgoorlie, Day Dawn and Yalgoo away from the coast, the
Avon and Blackwood valleys, at Bunbury, Collie and Busselton, Albany, at
Cranbrook at the foot of the Stirling Range, and Denham and Dirk Hartog
Island at Shark Bay. Marine research took place at a total of 65 locations,
divided between Geraldton, Fremantle, Bunbury, Albany, and Shark Bay; at
the Bay, field-work took place at a total of thirty separate localities,
accounting for nearly half of the Expedition‟s entire effort in marine
zoology.87 The two scientific travellers departed the State in October 1905,
and returned to Germany, where their vast collection was examined and
classified over following years.
The Expedition‟s research at Shark Bay was split between two visits. The
first visit was made by Michaelsen and Hartmeyer jointly and lasted for two
weeks in the middle of June, being cut short from the month the pair
intended to remain in the Bay owing to the unexpected exhaustion of
preserving alcohol and specimen containers brought up from Fremantle due
to the rich hauls obtained during field-work. Hartmeyer therefore returned
alone in September for a further three weeks of collecting. The Expedition‟s
research was confined to the eastern gulf, a choice Hartmeyer made partly
because of the length of time required for a return journey to Hamelin Pool,
and partly because of the reports he received in Denham of the
impoverished fauna existing in this part of the Bay because of the high
levels of salinity. After arriving via the coastal steamer Bullara on 7 June
1905, and passing through Naturaliste Channel, the two zoologists spent a
night at the pastoral station on Dirk Hartog Island, before being ferried
aboard the station cutter across Denham Sound the next day, during which
the pair were treated to a meal of Dugong meat, one of several novel
experiences that subsequently animated the narrative account of their
travels across the South-West incorporated into the opening volume of the
Expedition‟s official results. Arriving at Denham, Michaelsen and Hartmeyer
checked into the only hotel in town, establishing a temporary laboratory for
processing and preserving their collections in one of the rooms. At Denham
86
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they also met the new Pearl Fishery Inspector, a Mr. King, who had, along
with the government cutter Genista, been allocated by the Fisheries
Department on behalf of the Government to assist the German scientists for
the duration of their visit. Two Aboriginal assistants, an older man named
Charley and a youth called Minney, formed the remaining crew. The
research in marine invertebrate zoology at the Bay took place through a
series of excursions aboard the Genista, and involved either the dredging of
benthic fauna or the collecting of animals by hand from the shallower
waters at low tides, techniques no more sophisticated than those previously
employed by the Gazelle scientists and the earlier naturalists and
collectors.88
The first collecting at Shark Bay occurred on the afternoon of 7
September, on the beach near the pastoral station on Dirk Hartog Island,
where a recent winter storm had washed various animals ashore. The first
excursions aboard the Genista took place between 10 and 13 September in
shallow waters with a mixed sand and seagrass bottom not far from
Denham. According to Hartmeyer‟s account, each haul of the dredge
brought up a range of different invertebrates from the sea-floor, among
which were included a variety of Sponges of different forms and colours, a
number of Ascidians, his special field of interest, some Echinoderms,
including one giant starfish of the genus Oreaster, and an octo-coral
Pennatulidia of the genus Pteroides. After returning to Denham for a spell to
assort through their initial collections, and venturing on a short land-based
collecting excursion in the vicinity of the town, Michaelsen and Hartmeyer
departed on a second, longer excursion by sea to South Passage, Useless
Inlet and Dirk Hartog Island. Running for three days from 16 to 18 June,
the excursion proved particularly rewarding, yielding many specimens
previously unrecorded from the Western Australian coast, if not unknown to
science altogether. The stony and rocky ground and turbulent water of
South Passage, visited on the first day, provided the best assemblage of
marine fauna taken for the duration of the entire Expedition. Included
amongst the catch dredged from the passage were a range of new
Ascidians, Bryozoans, and Holothurians or sea-slugs, plus numerous
Echinoderms variously dark-green and dark-brown in colour belonging to
the genus Antedon, and a solitary specimen of an Amphioxus or Lancelet, a
primitive fish-like creature belonging to the sub-phylum Cephalochordate.
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By wading out on the bar leading out from Surf Point at South tip of Island
in Passage, Hartmeyer was able to obtain several kinds of corals of the
genus Pocillopora, and also to wrench a number of sea-anemones of the
genera Palythoa and Zoanthus from the reef, whilst a number of dead coral
blocks dredged adjacent to the bar were found to contain various Sponges
and Synascidiens or tunicates. On 17 June the Genista moved to the inside
of Dirk Hartog Island not far from Tetradon Loop, where samples of the
corals Turbinaria were broken off rocks in the shallows with the aid of an
iron bar and packed in dried seagrass for conveyance back to Germany. The
final day of the excursion was spent at Heirisson Prong at the head of
Useless Inlet. Here the dredge brought up further new or interesting
species, including a large and well-developed coral Alcyonarian of a new
species, and a bright red horn-coral or Bryozoan from the genus Gorgonida.
Other non-reef forming corals were also taken in these waters, including
further

specimens

of

Alcyonarians,

Gorgonidas,

Pennatulidias

and

Bryozoans, as well as a marine-worm or Polychaete from the family
Nephthyidae that was the largest of its kind Hartmeyer had ever seen. A
plethora of Echinoderms, mainly star-fish and sea-urchins, and more new
Sponges rounded off the catch. Indeed, the quantity and diversity of marine
life brought up with each haul at Heirisson Prong was such that Hartmeyer
on one occasion became overwhelmed and fell overboard, necessitating his
rescue by the crew of the Genista.89
Hartmeyer‟s return to Shark Bay in September 1905 added further
specimens to the collections made during the earlier visit. The major
excursion undertaken on this second visit took place between 8 and 13
September, and involved a voyage down the western gulf to the head of
Freycinet Estuary; during the excursion Hartmeyer also halted his marine
collecting for a day and made an overland crossing to Tamala Station at the
base of Edel Land. Dredging during the outward passage returned a few
samples either new or otherwise interesting, namely some sea-urchins of
the genera Acrocladia and Pecten, some tube-worms and small crabs found
inhabiting broken Spatangus shells, and a single specimen of Rhodosoma, a
rare genus of Ascidian, also found attached to debris brought up from the
sea floor. In the estuary itself the fauna proved to be poorer than the
waters closer to the open ocean, although different sponges, Polychaetes or
marine-worms and Ophiuridens were located on a patch of muddy ground,
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and another unusual form of Ascidian from the genus Microsmus. The return
passage was marred by increasingly bad weather, so that dredging
eventually had to be abandoned. Hartmeyer undertook his final collecting
excursions at the Bay on 18, 21 and 14 September, all to portions of
Denham Sound lying within a few hours sail of Denham. These ventures
proved as rewarding as some of the trips completed during the first visit,
producing yet more forms of sponges, including specimens of the
uncommon genus Glypeaster, found for the first time on the Western
Australian coast. Eventually, Hartmeyer was again forced to abandon his
field-work through the exhaustion of his supply of preserving alcohol, and to
reluctantly quit Shark Bay and return to rejoin Michaelsen at Perth. His time
at the Bay, he later recorded in the official narrative of the Expedition, had
been the highlight of his scientific travelling as a marine biologist.90
After returning to Germany at the end of 1905 the vast collection of the
Hamburg Museum Expedition was divided up and despatched to leading
experts across the World for classification and examination. A total of fiftysix experts were eventually involved in processing the materials collected in
South-West

Australia,

including

both

Michaelsen

and

Hartmeyer

themselves; altogether, thirty-one of the scientists who received material
were also German, whilst of the remainder, six were French, three each
were Austrian and Swedish, two each were Dutch, English, Italian, and
Swiss, and one each American, Danish, Hungarian, and Norwegian, as well
as a solitary Australian scientist, the Tasmanian Government entomologist
Arthur Lea [1868-1932], who worked up the Curculionidae, a family of
beetles containing many agricultural pests of which he was an expert. The
results of this international scientific effort were incorporated in the five
volumes of Die Fauna Sϋdwest-Australiens released between 1907 and
1930, with the final volume containing papers dating from 1914 but being
delayed in publication owing to the First World War. Altogether, nine of
nineteen phyla that constitute the animal kingdom were reported upon in
the five volumes, generally in family groupings. Being the first systematic
treatment of the invertebrate fauna of South-West Australia, the number of
new species described for the first time numbered well into the thousands,
with many terrestrial and freshwater groups, including Michaelsen‟s own
speciality the Oligochaeta, being reported upon for the first time from the
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region.91 Marine invertebrates were also dealt with comprehensively in the
five volumes, with all of the major orders that occur along the South-West
Australian coast being covered to some extent, once again, often for the
first time in the scientific literature.92 Moreover, being the first systematic
treatment of littoral fauna of the South-West, the Expedition‟s results
became the platform upon which knowledge of the marine zoogeography of
Western Australia developed during the twentieth century, remaining all the
while the single most extensive treatment of the marine zoology of the
South-West.93
The material collected at Shark Bay was crucial to the Expedition‟s results
in marine zoology. In terms of the taxonomic output, the variety and
abundance of marine life in Denham Sound, South Passage and Freycinet
Estuary and the effort put into collecting over the two visits combined to
make the Bay the location where the bulk of all specimens taken in the
course of field-work in Western Australia originated, so that Shark Bay
became the type locality for a significant majority of the hundreds of new
species of marine invertebrate fauna described as a result of the Expedition.
This was equally the case for taxa well-represented amongst the overall
collection returned to Europe, like the many different sponges of the phylum
Porifera, the different Crinoids, Ophiuroids, and Asteroidea in the phylum
Echinodermata, the various Alcyonarians, Gorgonidas and Pennatulidias in
the phylum Coelenterata, and the different Ascidians and Bryozoans, as it
was amongst those groups relatively unrepresented in the collection,
including the Polychaete and Hartmeyer‟s rare Cephalochordate from South
Passage.94 Furthermore, the field-work completed at Shark Bay contributed
to some important advances in biogeographical and ecological knowledge of
the region‟s marine environment. As early as 1907, in his narrative account
of his two visits in June and September 1905 contained in the introductory
chapter of Die Fauna Südwest-Australiens, Hartmeyer referred to the
mixture of tropical and temperate species that characterizes the Bay‟s
marine fauna;95 when the Expedition‟s extensive collections had been
91
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worked up in full, it became possible to demonstrate this mixture across a
far broader scale than had been previously revealed in the works published
by Studer and Saville-Kent, establishing Shark Bay‟s place as a transition
zone between what became to be known as the northern Dampieran or
tropical province and the south-western Flindersian or temperate province.96
Beyond this, Hartmeyer also recorded some fundamentally ecological
observations concerning the distribution of marine inverterbrates within the
Bay. In describing his field-work, he mentioned how the distribution of
marine inverterbrates within the Bay varied not only the diverse and
abundant fauna of Denham Sound and South Passage and the highersalinity Freycinet Estuary and Hamelin Pool, but also according to the depth
of water and the nature of the sea-floor, insofar as Echinoderms,
Alcyonarians, Gorgonidas and Pennatulidias inhabited deeper waters and
were particularly rich over rocky bottoms, whilst Sponges, Ascidians,
Holothurians and the star-fish Oreaster

were more common in shallower

waters, and in areas of sand or seagrass.97 This direct linking of the
distribution of marine inverterbrates with abiotic factors in the marine
environment constitutes an important step in the emergence of ecology at
Shark Bay.
As the taxonomic work progressed, the zoogeographical implications of
the Expedition‟s field-work also began to crystallize on a broader, global
scale. Michaelsen was the forefront of enquiries in this direction, utilising his
pre-existing knowledge of the phylogeny and zoogeography of invertebrate
fauna

to

place

his

South-West

Australian

collections

into

a

wider

biogeographical and evolutionary framework. Shortly after his return to
Germany he published a paper dealing with the zoogeography of the SouthWest fauna, and, on the urging of Bernard Woodward [1846-1916], the
Director of the Western Australian Museum with whom Michaelsen had
formed a long-lasting relationship during his visit, the paper was translated
and reprinted in the Journal of the Natural History Society of Western

Australia, the State‟s only scientific journal at the time.98 Referring
principally to his special field of the Oligochaeta, Michaelsen noted the
strong affinities with the fauna of Eastern Australia, from whence he posited
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the South-West genera had migrated, and the older phyletic links with
higher taxa inhabiting regions as far apart as South Africa and South
America, in keeping with contemporary zoogeographical knowledge, but
also Ceylon and the Malayan region, a more original and surprising
discovery. The upshot of this, in Michaelsen‟s view, was to weaken the case
for a vast and long-submerged Antarctic continent linking the world‟s
present

southern

continents,

as

had

earlier

been

proposed

by

biogeographers including Thomas Henry Huxley [1825-95] and H.O. Forbes
[1851-1932] to explain affinities between higher orders of animals, a view
that Saville-Kent had endorsed in The Naturalist in Australia.99 Instead, he
proposed that the phyletic affinities between the faunas of these widelyseparated continents could be explained by a combination of longsubmerged land bridges linking Australia with South East Asia, and by the
gradual evolution of archaic, euryhaline or salt-water tolerant forms into the
present faunas sharing distant common origins.100 However, Michaelsen
subsequently altered his view following the publication of the German
meteorologist Alfred Wegener revolutionary theory of Continental Drift,
outlined in Die Entstehung der Kontinente und Ozeane in 1915 and
translated into English in 1924 as The Origins of Continents and Oceans.101
Relying on a mixture of geological, palaeontological and biological evidence
to support his argument, including one of Michaelsen‟s own papers on the
zoogeography and phylogeny of earthworms,102 Wegener posited the past
existence of a vast super-continent named Pangaea, that had subsequently
broken up and spread into the continents of the present geological era,
carrying remnants of the Pangean flora and fauna that had evolved into
their present forms;103 later revised into two supercontinents, a northern
Laurasia and southern Gondwana, the theory attracted few adherents in
Australia or elsewhere in the English-speaking world through the lack of a
satisfactory geological explanation for the drifting process, until the
emergence of the Plate Tectonics in the 1960s proved Wegener to have
been fundamentally correct in his supposition.104 But Michaelsen was among
the first biological scientists to appreciate the validity of continental drift,
and in 1922 he revised his earlier views on the phylogeny of the South99
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West Oligochaeta in light of Wegener‟s theory,105 producing as a result one
of the earliest elucidations of what is know recognized within the science of
biogeography as the Gondwanan origins of the Australian biota.106

Visit by Carl Ostenfeld
The distinguished Danish botanist C.H. Ostenfeld, whose visit to Western
Australia in 1914 coincided with a meeting of the British Association for the
British Association for the Advancement of Science held in the Australian
capitals, conducted the first specialised collection and study of Shark Bay‟s
marine flora, and more particularly, of the Bay‟s seagrasses. He was only
the third Scandinavian scientist to visit the state, after the expedition to the
Kimberley and Northern Australia led by the Norwegian zoologist Knut Dahl
(1894-96), and the larger and more recent North-West Australian Scientific
Expedition led by the Swedish zoologist and ethnologist Eric Mjöberg (191011), which also included the ethnologist Yngve Laurell and the ornithologist
Rudolf Söderberg and was responsible for some important contributions to
knowledge of the natural history and indigenous culture of the Kimberley
region.107 However, where as these other scientific travellers had been
either zoologists or ethnologists, Ostenfeld was the first Scandinavian
botanist to study the Western Australian flora in the field. His research,
which also contributed in a small way to the growing body of information of
the biogeographical significance of Shark Bay‟s marine environment,
remained the only dedicated study of the Bay‟s seagrasses for over fifty
years.
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Carl Emil Hansen Ostenfeld [1873-1931] is yet another of the many
eminent European scientists whom travelled to Australia during the late
nineteenth and early twentieth centuries. A Curator at the Botany Museum
of the University of Copenhagen when he made his visit to Western
Australia, Ostenfeld had received a PhD from the University in 1906 for a
thesis on the vegetation of the Faeroe Islands, having earlier joined the
Ingolf Expedition to the Faeroes, Greenland and Jan Mayen Islands (189596).108 An associate of the Danish botanist and pioneering ecologist
Eugenius Warming [1841-1924], Ostenfeld had also helped to initiate and
conduct one of the first ecological surveys of the Danish flora, and had
participated in the First International Phytogeographic Expedition, to the
British Isles, in 1911, later publishing a paper on the floristic results of the
excursion.109 His interest in aquatic botany, the study of marine vascular
plants, developed early in his professional career, when he undertook a
study of the occurrence of the seagrass Zostera marina in Danish coastal
waters, and through his work with seagrasses collected by various
expeditions deposited at the University of Copenhagen.110 His journey to
Australia was made on the invitation of the British Association for the
Advancement of Science, which held the annual meetings of its various
divisions for 1914 in the various State capitals. It seems probable that he
was to contribute a paper to the Perth meeting on the geographic
distribution of the world‟s seagrasses,111 however, an accident during the
passage from Europe prevented Ostenfeld from attending the Perth
meeting, and he was forced to spend time in hospital recuperating after
arriving in Western Australia. As his condition improved he began collecting
in King‟s Park, adjacent to his hospital, before spending the period between
August

and

October

collecting

in

the

south-west

districts,

visiting

Cannington, Mundaring and Armadale, and further afield, Busselton,
Bridgetown, Big Brook and Albany. In the course of these short journeys he
also collected seagrasses, at Cottesloe between Perth and Fremantle, and at
Yallingup near Busselton.112 Then, on 27 October, Ostenfeld departed on a
coastal steamer for Java on the first leg of his return voyage. It was during
this passage that he called at Shark Bay.
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After stopping at Geraldton, where he collected further samples of
seagrass flora, Ostenfeld reached Shark Bay on 31 October 1914, and
disembarked at Carnarvon whilst his steamer discharged passengers and
goods. He had been able to observe the extensive seagrass meadows of the
Bay during the passage between Cape Inscription and Babbage Island, and
in the course of a few hours spent beachcombing along the Carnarvon
waterfront, he attained the most largest and most scientifically-valuable
collections of marine flora of any taken during his stay in Western Australia.
Altogether he obtained several complete specimens of Posidonia australis, a
species he recognised to be the most widespread at the Bay and the most
common along the Western Australia coast; a number of samples of

Cymodocea isoëtifolia, which had been collected only once before in
Western Australia at Geraldton; some samples of Cymodocea antarctica,
which he had also collected at Yallingup and Geraldton, and which Naumann
had collected at Shark Bay in 1875; a few fragments of Halophilæ ovalis, a
species he had also met with at his other collecting localities; some samples
of Halophilæ spinulosa, a rare tropical Australian species previously
unknown from the state; a few fragments identifiable as Diplanthera

univervis, another uncommon species not previously recorded from the
Western Australian coast. More significantly, he also obtained specimens or
samples of two additional species previously unknown to science, one each
of the genera Cymodocea and Posidonia, which became among the most
outstanding results of his visit to the State.113 Ostenfeld left Carnarvon later
the same day, and continued on his voyage northward, but collected no
further seagrasses in Western Australian waters. He did however observe
the plant-life at Point Sampson, Port Headland, Broome and Derby, where
he collected the major species of the mangrove, salt-pan and sand-dune
communities characteristic of the tropical coastline.114
Ostenfeld returned to Denmark late in 1914, and deposited his collections
from Western Australia at the Botanical Museum at the University of
Copenhagen; in 1922, a set of duplicates of the collection was purchased by
the National Museum of Science and Art in Dublin.115 In the years after
returning he also published a series of papers dealing with aspects of the

113

Ostenfeld (1916a) pp.8-9, 10-44
Smith (1995) pp.25-26
115
Nelson, E.C. and Scannell, M.J.P. (1978) „C.E.H. Ostenfeld‟s Western Australian Plants in
the Herbarium, National Botanic Gardens, Glasnevin‟ Glasra vol.2, pp.1-24
114

158

flora of both North-West and South-West Australia.116 One of these papers,
on „the seagrasses of West Australia‟, dealt at length with the results of his
field-work at Shark Bay.117 After outlining a brief history of earlier collecting
efforts, and reviewing the taxonomy of all known species, Ostenfeld
described one of the new species he had collected at Carnarvon as

Cymodocea angustata. He also gave an account of the second new species
from the genus Posidonia he had found on the beach near the town, but
owing to the lack of a specimen of the whole plant, did not assign it
specifically; Ostenfeld‟s part-specimen was, however, eventually identified
as conspecific with the species Posidonia ostenfeldii earlier named in his
honour. Further to this he discussed the morphology and anatomy of the
other species he had gathered at Shark Bay, noted that the Bay was the
location of the most extensive seagrass meadows on the Western Australia
coast, and deduced that seagrass vegetation of the Bay „consists mainly of

Posidonia with Cymodocea, Halophilæ and Diplanthera as subordinate
elements‟.118 Finally, Ostenfeld listed the eight locations in South-West
Australia where seagrasses were now known to occur, noted that seven
species had been collected from the region, almost a quarter of the total
known to science across the World, and made important biogeographical
observations concerning both he mixture of temperate and tropical species
at the Bay, and the existence of the same or closely-related species
elsewhere in the Indian Ocean region and eastern Australia and the South
Pacific.119 Over a half-century passed before a more thorough survey of the
extent, composition, distribution and biogeography of seagrasses took place
at Shark Bay.

Conclusion
The period of marine science is clearly a significant stage in the larger
development of science at Shark Bay. The period witnessed major advances
in knowledge of marine zoology and zoogeography resulting from the visits
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by the two German expeditions, a major program in applied marine biology
undertaken by Saville-Kent, who also made his own contributions to marine
zoology, and an important contribution to the field of aquatic botany by
Ostenfeld. Furthermore, Hartmeyer‟s account of his work on the Hamburg
Museum Expedition also yielded some early ecological insights into the
distribution of marine inverterbrates relative to physical factors in the
environment, whilst Saville-Kent‟s work in connection with the pearling
industry led to the implementation of the first scientifically-based policies
for the conservation of natural resources. All of these achievements resulted
from the efforts of visiting scientists, and took place before the development
of local expertise in marine science within Western Australia. Yet there is no
place for this crucial period in Basalla‟s model for the spread of Western
science, with none of the four major research programs fitting readily into
the categories of either phase one or phase two science. Likewise, McLeod‟s
framework for the development of imperial science, or Inkster‟s three-tiered
scheme of the scientific base, superstructure and infrastructure, fail both
thematically and chronologically to accommodate this period, based as they
are on a series of broadly similar investigations in the environmental or field
sciences. However, the notion of the polycentric organisation of science
proposed by Reingold and Rothenberg can be readily applied to the period
of marine science, with the arrival of German and Danish scientific travellers
and the engagement of a professional British marine biologist providing
clear evidence of the emergence of new centres of scientific research and
the forging of new linkages to old centres. The suitability of this particular
understanding

of

the

development

of

Australian

science

is

also

demonstrated by the next major period in the history of science at Shark
Bay.
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V
Biogeography and Evolution
1877-1929
Dorre and Bernier Islands: there is not, in all my sad sojourn among the last sad
people of the primitive Australian race, a memory one-half so tragic or so
harrowing, or a name that conjures up such a deplorable picture of misery and
horror unalleviated, as these two grim and barren islands of the West Australian
coast that for a period, mercifully brief, were the tombs of the living dead…The
horrors of Dorre and Bernier unnerve me yet. There was no ray of brightness, no
gleam of hope.
Daisy Bates The Passing of the Aborigines (1938)
I have stood sometimes on one of the miniature beaches on Bernier Island
where a crescent of sand was caught between the low coralline cliffs, and here,
far from camp, I have looked down at the thousands of shells and shellfragments at my feet. There they have lain, a mingling of pinks and greens and
whites and yellows and blues on the fine-powdered sand. They have gleamed
wet from the waves, and I have wondered at their useless and unappreciated
beauty, for no eye was there but mine, and that by merest chance, to see their
loveliness. The creatures of slimy parenchyma that had produced them were
already dead, and certainly when living one would not credit them with any
æsthetic appreciation for their own creations. Surely they were useless in any
human scheme of things, and only by accident had met any eye of appreciation.
Yet an attentive regard of any of these least, lost relics must find in miniature
reflected the glories of sunrise and sunset.
Elliot Lovegood Grant Watson But to What Purpose (1946)

The second period in the second phase of the development of science at
Shark Bay, the series of investigations of the flora and fauna of the Bay‟s
islands and peninsulas, also reflects the substantial progress of the natural
sciences in the late nineteenth and early twentieth century. As with the
accompanying period of investigations in marine science, the ongoing
emergence of specialties out of the old natural history of the eighteenth and
early-nineteenth century is clearly apparent,1 with the new period consisting
of field-work belonging to either one of the two disciplines of botany and
zoology, or to ornithology, a sub-discipline within zoology. The influence of
evolutionary theory is obvious as well, once again in the form of a
widespread and general interest in biogeography, with almost every
investigation undertaken during the period being concerned to some extent
with the delineation of the place of Shark Bay‟s flora and fauna in
connection with the past and present distribution of plants and animals
across the Australian continent and adjoining parts of the Earth.2 In fact,
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the emergence of specialised areas of research and the influence of
evolutionary thought by way of an overriding interest in biogeography and
systematics is even more pronounced in this latest period in the
development of science at Shark Bay, in the sense that the most important
research

undertaken

in

botany

involved

dedicated

investigations

in

phytogeography, in zoology of investigations of the zoogeography and
systematics of marsupial fauna, and likewise in ornithology to questions of
taxonomic

classification,

evolutionary

linkages

and

geographical

distribution. This interest in biogeography also gave rise to the next major
step in the emergence of ecology, as well as to the first official attempt to
protect unique biological heritage of Shark Bay.
As with the accompanying period of investigations in marine science, the
new period was also marked by the presence of an official German scientific
expedition, as well as by the involvement of German-trained scientists in
the research undertaken at Shark Bay. Furthermore, it in this German
expedition that, for a second time, the influence of evolutionary theory and
the emerging influence of ecological science was exhibited most clearly.
Even more striking, however, is the involvement of Australian scientists in
each of the three fields, and particularly in the latter two, zoology and
ornithology. Moreover, research in zoology and zoogeography was actually
initiated by local scientists working for the newly-established Western
Australian

Museum,

whilst

local

collectors

made

important

initial

contributions to the growing botanical knowledge that culminated with the
dedicated investigations in phytogeography. Indeed, in the context of the
broader history of science at Shark Bay, this initial local or Western
Australian participation in scientific activity represents a period of transition
between the third major phase in the spread or development of science, in
which a transformed and essentially independent Western Australian
scientific community became responsible for the rise of modern ecological
science.

Botany: Phytogeography
Phytogeography or plant geography, the domain of botanical science
concerned with the study of the geographical distribution of plants, made a
substantial contribution to the development of science at Shark Bay. This
contribution initially involved a series of collections made at and around the
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Bay by the settler and amateur botanist Maitland Brown (1863), by the
explorer, surveyor and future Western Australian statesman John Forrest
(1881), and by the pre-eminent colonial botanist Ferdinand von Mueller
(1877), who went on later in the nineteenth century to publish the first
scientific treatise devoted exclusively to the flora of Shark Bay and become
the first scientist to clearly identify the Bay‟s phytogeographic position at
the boundary of the South-West and Eremean or inland botanical provinces.
At the beginning of the twentieth century Shark Bay was again visited for
field-work, by the Humboldt Foundation South-West Australian Expedition
(1900-01),

which

undertook

the

first

dedicated

and

modern

phytogeographic investigation of the flora of South-West Australia, and as a
result

completed

not

only

the

first

delineation

of

the

vegetation

communities of the entire South-West region, but the first research
program to constitute a self-conscious and recognised form of ecological
science in the history of science in Western Australia. The biogeographical
significance of this series of investigations in plant geography in turn
provided a platform for subsequent biogeographic research in zoology and
ornithology.
Baron Sir Ferdinand Jakob Heinrich von Mueller [1825-1896] is the most
celebrated figure in the history of Australian science during the colonial era
of the nineteenth century. Mueller is also the most renowned German-born
and German-trained scientist to have ever worked in Australia, having been
raised in northern Germany and awarded a PhD in botany from the
University of Kiel, where Wilhelm Michaelsen later studied zoology, in
1847.3 After coming to South Australia later the same year, and moving
shortly afterwards to Victoria, Mueller commenced a career as collector,
explorer, Government Botanist of Victoria (1853-1896) and Director of the
Botanic Gardens in Melbourne (1857-73) that has become the subject of an
extensive historiography, among which are included analyses of different
aspects of his work and career plus a host of more general biographies and
biographical sketches;4 as early as 1900 the historian J.S. Battye described

3
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him as „that greatest figure in the scientific history of Australia‟.5 Mueller‟s
contribution to the progress of botany in Western Australia, though the
subject of less historical interest, was nevertheless an important component
of his illustrious career. He made three visits to the colony to engage in
field-work, the first in 1855 as part of the expedition commanded by
Augustus Charles Gregory [1819-1905] through the Australian interior in
search of his fellow German, the explorer Ludwig Leichhardt [1813-c.1848],
and the next two to the South-West region, one in 1867 to King George
Sound and the Stirling Ranges, and another in 1877, when he passed
through the country between Perth and Geographe Bay and Champion Bay
and Shark Bay. He also maintained a vast network of correspondents
amongst settlers around the colony, whom contributed altogether many
hundreds of the new species of Western Australian plants he described in
the major work of his career, the twelve-part Fragmenta Phytographiae

Australiae (1858-82), and which also were incorporated into the first
comprehensive Australian flora, the seven-volume Flora Australiensis
(1863-78) produced by the English botanist George Bentham with the
substantial assistance of Mueller. The ongoing ascendancy of overseas
scientists and

institutions over colonial

counterparts that effectively

thwarted Mueller‟s desire to produce the first synthesis of existing
knowledge of Australian botany was effectively repeated in reverse through
the relationship existing between Mueller and his network of amateur
botanists in Western Australia, whom continued to defer to his expertise
and dominant position within Australian science until his death, which
occurred only one year prior to the establishment of what developed into
the State‟s premier scientific body, the Royal Society of Western Australia. 6
The esteem with which Muller was held as in late-nineteenth century
Western Australia is revealed in the fact this scientific body began its
existence as the Mueller Botanic Society.7
Mueller‟s work with the flora of the Shark Bay region was in fact a product
of his relationship with colonial botanical collectors. During 1863, he
received at the Botanical Gardens in Melbourne a consignment of plants
collected in the vicinity of the lower Gascoyne River by the explorer,
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pastoralist and colonial official Maitland Brown [1843-1905].8 Brown had
previously joined Mueller‟s network of collectors when, in 1861, he joined
Francis Gregory‟s expedition through the Pilbara region inland from Nickol
Bay, and later despatched a consignment of plants that included several
new

species

described

by

Mueller

in

his

Fragmenta Phytographiae

Australiae.9 His collection from Shark Bay, gathered along the Gascoyne
River, appears to have been made during a search for country suitable for
grazing; in 1864, Brown founded Carrarang Station at the foot of Carrarang
Peninsula on Edel Land, the first pastoral station established on the
mainland in the Shark Bay region.10 The collection, which was the only
scientific field-work undertaken at the Bay between Denham‟s survey in
1858 and the visit of the SMS Gazelle in 1875, also constituted the first
scientific material from the Bay gathered by a colonist and worked-up by an
Australian-based scientist. It consisted of specimens of 20 species from 10
different families of plants, with representatives of the genera Ptilotus and

Eremophila, both of which have widespread distribution in inland Australia,
accounting for just over half the total collection, and the remainder
including several plants previously found at Shark Bay by the earlier French
and British botanists. One species of Eremophila did however prove to be
new to science, and after being sent by Mueller to Bentham was described
in Flora Australiensis as Eremophlia Maitlandi. Brown‟s collection was also
significant in demonstrating that species previously recorded from inland
Australia, many of which had been described by Mueller himself in early
volumes of the Fragmenta Phytographiae Australiae or other publications,
extended as far west as the Shark Bay region.11
The plant specimens sent to Mueller by Sir John Forrest, also gathered in
the vicinity of the lower Gascoyne River, represented a considerably broader
and more useful botanical collection. As with Brown, Forrest already
belonged to Mueller‟s network of collectors in Western Australia, but his
contributions had been considerably more numerous and substantial, and
their relationship extended to a close personal friendship, a circumstance
demonstrated by the fact that Mueller applied the epitaph Forrestii or

Forrestiana to around twenty species described during his long career,
8
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including five collected by Forrest in the Gascoyne region, three of which
had proved to be new to science.12 Their association had commenced at the
genesis of Forrest‟s celebrated career as an explorer, in 1868, when Mueller
offered the young, colonial-born surveyor the position of second-incommand in Mueller‟s own prospective expedition into the continent‟s
interior in search of Leichhardt; when Mueller was unable to obtain leave to
lead the expedition Forrest himself conducted the exploration, the first of
his three major expeditions through central Australia carried out between
1869 and 1874.13 Many new species of plants from the inland regions were
described by Mueller as a result of Forrest‟s efforts on these expeditions.
Forrest carried on collecting for Mueller during the interval between his
explorations and his lengthy and distinguished tenure in the Colonial and
Federal parliaments, gathering plants constantly during his travels across
Western Australia as a surveyor. After having met in person on Forrest‟s
first visit to Melbourne in 1874, and again on Mueller‟s visit to Perth in
1877, Forrest and his wife Margaret, herself an accomplished botanical
artist, hosted Mueller during his extended stay in the colony in 1881.14 A
short time later Forrest was elected a Fellow of the Linnaean Society in
London on Mueller‟s nomination in recognition of the botanical collections he
had made during the preceding twelve years.15
Forrest carried out his field-work in the Shark Bay region during the
winter season of 1882, when he spent the period from May to October
surveying the townsite of Carnarvon and pastoral leases along the
Gascoyne and its tributary the Lyons River.16 He was able to make the most
of a favourable winter season, gathering a number of legumes and grasses
that were in flower at the time of his survey, and which were gave an
insight into the pastoral value of the country around the Gascoyne.
However, Forrest also collected plants of interest from a purely scientific
standpoint, and by the time his surveying duties had come to an end, he
had amassed what was, in terms of the number of species represented, the
largest single botanical collection taken to that point of time from the Shark
Bay region. Altogether he assembled a collection totalling 185 species
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spread across 48 different families, the largest botanical collection made at
the Bay to that point in time. Similar to Brown‟s smaller collection, many of
the species gathered by Forrest were already known from northern regions
but had not previously been recorded so far south, an outcome that
represented the single most important scientific result of his efforts along
the Gascoyne. Altogether, his collection contained the first records south of
the Tropic of Capricorn in Western Australia of plants from the genera

Cleome, Waltheria, Ficus, Sesbania, Tephrosia, Aeschynomene, Erythrina,
Canavalia, Vigna, Rhynchosia, Canthium, Oldenlandia, Melothria, Cucumis,
Pterocaulon,

Flaveria,

Clerodendron.17

Gymnanthera,

Evolvulus,

Buechnera

and

Once in Mueller‟s hands, several of the plants taken by

Forrest were also found to be new to science. These were described by
Mueller during 1882 and 1883, with Forrest himself being honoured through
five new species bearing his name, Bassia forrestiana, Isotropis forrestii,

Verticordia forrestii, Helipterum forrestii and Dicladanthera forrestii.18
Mueller‟s own visit to Shark Bay took place five years before Forrest
completed his survey of the Gascoyne. His visit to Western Australia in 1877
was made on the invitation of the colony‟s Legislative Council, primarily for
the purpose of reporting to the Government on the forestry resources of the
colony, a task he fulfilled after completing his tour through the Jarrah
country between the Swan River and Geographe Bay. However, before this,
Mueller undertook a briefer preliminary tour, also on behalf of the colony‟s
Government, to assess the pastoral potential of the country between either
side of the Murchison River between Champion Bay and Shark Bay. The
excursion took place late in November 1877 and lasted only a matter of
days, with Mueller being forced to spend a mere two days at the Bay itself,
being confined to the southern end of Freycinet Estuary in Edel Land by a
lack of water, which could be found at only a single well on the vast and
featureless

plain

stretching

northwards

from

the

Murchison.19

Yet

notwithstanding the shortness of his excursion Mueller succeeded in putting
together an extensive collection of plants from Edel Land and the country
lying back from the Zuytdorp cliffs, returning to Melbourne with some 169
species from 54 different families occurring at this southern part of the
Shark Bay region. Moreover, the collection had an important qualitative
difference to the small collection made by Brown as well as to the more
17
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extensive collection despatched by Forrest to Mueller five years later.
Although many of the species located by Mueller had previously been
collected by Gaudichaud, Cunningham and Milne, and a few species were
the same as those taken by Forrest, there were also a variety of forms
previously recorded further to the south but not hitherto known to extend
so far up the coast.20 As a consequence of his visit, Mueller was therefore
able to extend as far north as Edel Land the occurrence of several southern
or

temperate

genera

including

Marianthus,

Pileanthus,

Loudonia,

Anigozanthus, Wurmbea and Lyginia, with his overland excursion from
Champion Bay additionally enabling him to demonstrate that other southern
forms from the genera Adenanthos, Persoonia, Petrophila, Styphelia,

Candollea, Euphrasia, Anthocercia, Conostylis, Arnocrinum, Xerotes and
Lepidobolus, plus two species of Verticordias new to science, all reached the
northern limit of their known range between the Murchison and Freycinet
Estuary.21
A year after Forrest‟s visit to Shark Bay Mueller prepared memoir titled

The Plants Indigenous to Shark‟s Bay and Its Vicinity. Published by the
Western Australian Government, it represented the culmination to all
botanical research previously undertaken at the Bay, incorporating the
results not only of the collections made by Brown, Forrest and Mueller
himself, but also those made by Dampier, Leschenault, Gaudichaud,
Cunningham and Milne. The memoir, which was first scientific treatise
dedicated solely to the Shark Bay environment and the first dealing with
material from the Bay to be published within Western Australia, listed a
total of 424 species of terrestrial flora that had come to be positively
identified from the region; by the time of the World Heritage listing of Shark
Bay this list had increased only to 558, of which 37 were naturalized
species.22 But beyond listing the various species collected from the region,
Mueller also referred explicitly to the mixture of a number of taxa typical of
the South-West region with a wide representation of plants common to
northern Australia, and further, that many of these species reached either
the southern or the northern extremity of their known ranges in the Shark
Bay

region.23

Originating

from

the

Humboldtian-inspired

interest

in
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biogeography that was a feature of Mueller‟s career,24 this recognition of the
Bay‟s location at the boundary between the two major botanical regions of
extra-tropical Western Australia effectively marks the beginning of modern
biogeographical science at Shark Bay.
Mueller later elaborated upon the biogeographical significance of Shark
Bay in what became his final work on the plant life of the colony, an entry
on „The Vegetation in Western Australia‟ that appeared in the Western

Australian Yearbook, in the same issue that Saville-Kent published his
appraisal of the colony‟s fisheries resources.25 Here, in an essay that
reflected the author‟s breadth of knowledge as well as sentimental
attachment to the Western Australian flora, Mueller outlined what was in
fact one of the first explicit scientific discussions of the special character of
the vegetation of South-West Australia, which he regarded as being
characterized by a high number of endemic forms, identified as accounting
for 2,050 of a total of 3,700 species known from the region, as well as by
the dominance of Eucalyptus woodlands east of the Darling Scarp and the
shrublands of the coastal plains and heaths, and by the aesthetic qualities
of the flora itself. Furthermore, Mueller actually delineated the boundary of
the South-West botanical province, earmarking a line running from Shark
Bay to Israelite Bay at the western edge of the Great Australian Bight to
separate the flora from that which was characteristic of the inland and
northern regions of Australia.26 Before long this same boundary had been
incorporated into

maps of the Earth‟s

major vegetation formations

contained in one of the early works of an altogether new form of
phytogeography by Andreas Schimper [1856-1901], Pflanzen-geographie

auf physiologischer Grundlage (1898) or „Plant Ecology upon a Physiological
Basis‟.27 In the space of years, botanists practising this new form
phytogeography produced the next major contribution to the development
of biogeography at Shark Bay.
The appearance of a more advanced form of phytogeography in Western
Australia took place in the form of another major German scientific
enterprise, the Humboldt Foundation South-West Australian Expedition of
24
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1900-01. As with the Hamburg Museum Expedition that visited the State a
few years afterwards, the Humboldt Foundation was a product of the rapid
advance of the natural sciences and the enthusiasm for scientific travelling
that were hallmarks of the Wilhelminian era of the late nineteenth and early
twentieth centuries. The new form of phytogeography introduced by the
Expedition was likewise a product of the pervasive influence of evolutionary
theory within German scientific institutions during the late nineteenth
century, having arisen through the transformation of the older Humboldtian
plant geography into a more advanced form of phytogeography that sought
to explicitly relate the geographical distribution and evolutionary history of
vegetation structures to the past and present character the physical
environment in which it was found.28 This transformation effectively
incorporated the holistic outlook and appreciation of the balance of nature
embodied in the old German Naturphilosophie of the eighteenth and early
nineteenth centuries and the Humboldtian conception of vegetation as a
distinct biological community with a Darwinian appreciation of evolutionary
processes, which, by resulting in a school or sub-discipline of science
directly concerned with the study of interactions between organisms and
their environment, led to plant geography becoming one of the foundational
schools of ecological science.29 In New Zealand, the emergence of ecological
science has been attributed to the early plant geographer Leonard Cockayne
[1855-1934], who began applying the ideas of the newly-emerged school of
phytogeography in the last years of the nineteenth century.30 In Western
Australia, investigations in the new ecological phytogeography were
initiated within years of Cockayne groundbreaking research, by the
Humboldt Foundation Expedition to the South-West Australia.
The Humboldt Foundation Expedition was led by a young botanist in the
early stages of his scientific career, Friedrich Emil Ludwig Diels [18741952].31 As had been the case with both Michaelsen and Hartmeyer, Diels
was born in Hamburg in northern Germany, although he was raised in
Berlin. He belonged to a noted family of scientists and academics, being the
son of Herman Diels [1848-1922], a renowned classicist, Professor of
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Philology at the Berlin University and a long-serving Secretary of Berlin
Science Academy, and the brother of the chemist Otto Diels [1876-1954],
the joint winner of the 1950 Nobel Prize in chemistry.32 His formal education
as a scientist took place at the Berlin University during the 1890s, where he
is known to have studied geography under Ferdinand Freiherr von
Richthofen [1833-1905], an acclaimed geographer, geologist and traveller
in the Humboldtian tradition, and systematics under the botanist Adolf
Engler [1844-1930], the Director of the Berlin Botanical Garden and
Museum and a leading figure in the emerging German school of ecological
phytogeography.33 In the late 1890s Diels earned a PhD for his thesis titled
„Vegetation-biology of New Zealand‟, which was based on herbarium
research rather than field-work, before in 1900 being appointed Lecturer in
Botany at the Berlin University,34 a prestigious position in the highlycompetitive milieu of a Germany supplied with an abundance of young and
well-trained botanists.35 Diels embarked on his Expedition to South-West
Australia, his first extended field research program, later in the same year.
He was accompanied on his travels by an assistant, Ernst Pritzel [18751946], a botanist primarily interested in taxonomy.36 The funding for the
enterprise was provided by the Humboldt Foundation of the Royal Prussian
Academy of Sciences.
The context in which Diels planned and executed his Expedition was
related directly to the global program of plant geographical research that
had developed in Germany during the late nineteenth century. In the 1880s
and 1890s, young German botanists, accompanied by a lesser number of
their Scandinavian counterparts, had ventured out beyond Europe to gather
the data that was necessary to sustain the rapid progress of their discipline,
visiting widely separated regions in the America‟s, Asia and Africa.37 In the
years Diels completed his botanical training this field-work took on the
character that defined it as an early school of ecological science, becoming
focussed not only on the study of vegetation as a distinct biological
community, but also on the relationship between the structure and
distribution of vegetation and the physical environment, particularly soils
and climate, and on the phyletic development of vegetation as an
32
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evolutionary process occurring over geological time.38 The seminal texts of
the new botanical sub-discipline had also been published during his time as
a student, beginning with the work of two Danish botanists, firstly Eugenius
Warming, the colleague of Carl Ostenfeld, who was author of what is
recognised as the foundational guide to new to ecological phytogeography,

Plantesamfund: Grundträk af den Okologische Plantegeografi (1895), later
translated into English as „Ecology of Plants, an introduction to the study of
plant communities‟ (1909), and then Schimper, who built upon Warming‟s
work in his own monograph that contained the vegetation map depicting
Shark Bay at the boundary of his woodland and grassland structures.39 This
methodological and theoretical platform had then been quickly built upon by
the two German botanists who became the official supervisors of the SouthWest Australian Expedition, Engler and his colleague at the Botanic Gardens
in Dresden, Oscar Drude [1852-1933], who both did much to encourage
overseas

research in

plant

geography

and

to

define

and

promote

phytogeography as a form of ecology during the 1890s and early 1900s.40
The project for which Diels obtained the support of the Humboldt
Foundation was actually intended to be a major contribution to the global
program of phytogeographic research instituted by Engler and Drude in
1896, which resulted in the extensive series of monographs published under
the heading of Die Vegetation der Erde or the „Vegetation of the Earth‟.41
Diels and Pritzel departed on their Expedition at the start of 1900, and
remained away for nearly two years, spending fourteen months in SouthWest Australia and shorter periods engaged in field-work in South Africa on
the passage from Germany, and along the east coast of Australia and New
Zealand on the return journey.
Diels and Pritzel arrived in Western Australia to commence their
Expedition in November 1900 and remained in the State until December
1901, having been engaged in their field-work during the federation of the
Australian colonies. Their research program necessitated wide travel
throughout the region, and in this they made full use of the colony‟s new
railway system, for which they were, like Michaelsen and Hartmeyer would
be five years hence, granted free travel by the Western Australian
38
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Government. The pair made several overland excursions on the railways,
visiting the Darling Ranges near Perth and the neighbouring Avon Valley
townships of Toodyay, Northam and York, Southern Cross, Coolgardie,
Kalgoorlie and Menzies in the eastern goldfields, Esperance on the southern
coast, Collie, Bridgetown, Bunbury, Busselton and Cape Leeuwin in the
south-west district, the Stirling Range and Albany on the southern line, the
towns of New Norcia, Mogumber, Watheroo, Mingenew and Moora on the
line to Geraltdon, and Lake Austin and Cue in the Murchison goldfields. They
also completed several overland excursions, including one to west of Albany
to Lake Muir, another east of Albany to Tammin, Jerramungup, the Pallinup
and Phillips River and Ravensthorpe, and a third from Geraldton beyond
Northampton to the Murchison River. Finally, Diels and Pritzel undertook
two voyages in coastal steamers, the first to Nickol Bay and Roebourne in
the Pilbara region of the State‟s North-West to study the vegetation outside
of the South-West, and the second to Carnarvon, which made up the
Expedition‟s only research at Shark Bay. This field-work took place in the
early part of August 1901, and was undertaken for the specific purpose of
investigating the representation of South-West floral elements amongst the
vegetation at this extremity of its range, which was of course known to the
two German botanists through Mueller‟s work, which they had, along with
all earlier workers, studied prior to their departure. By the time of the
departure at the end of 1901 Pritzel had gathered a collection of some
1,016 individual plant specimens, whilst Diels had collected a total of 4,700
specimens, supplemented by extensive field-notes and photographs that
had been taken continuously throughout his travels.42
After visiting eastern Australia and New Zealand the two scientific
travellers returned to Germany before the end of 1902, where Diels
deposited his collection of Western Australian plants in the herbarium of the
Royal Botanical Museum of Berlin.43 Prior to leaving Western Australia Diels
presented a paper to the Mueller Botanic Society outlining the preliminary
results of the Expedition. Titled „Plant Forms and Climate of Western
Australia‟, the paper stood out alongside the quite basic contributions of
mainly amateur naturalists that filled the early issues of the Society‟s
journal, containing references to the evolutionary development and ecology
of the vegetation of South-West Australia that, in foreshadowing some of
the major insights Diels was later draw from his field-work, marked one of
42
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the first presentations of evolutionary and biogeographical ideas before a
local audience:
Science is not always in the position to be able to study such an
enlightening and instructive series of near related species. Having
taken her origin in Europe she formed her ideas in countries
where most powerful accidents in the most recent geological
periods disturbed every continuance of evolution. Thus it was not
before learning the lessons of other continents that Lamerck [sic]
and Darwin built up the theories of evolution generally adopted at
the present day. They abandon the idea of the constancy of
natural „species‟, realising at the same time the important rôle of
adaptation for producing new organic forms. It is now settled
beyond doubt that whatever was done in the past by the action of
climate and by the restless changes of the surroundings is going
on even this day in our presence. Few countries of the globe have
produced and, I believe, are still producing such an inexhaustible
material to study these all-important questions than Australia,
and more so her western side. It is to be wished that this country
may ever find men to develop its resources on this scientific field
yet hardly touched at present. And one may be sure that it will
succeed, because it cannot fail to attract that delighted admiration
which was the strongest impulse to reveal the wonders of Nature
ever since the first day of Science.44
The first major publication to result from the Expedition was a taxonomic
work produced jointly by Diels and Pritzel, Fragmenta Phytographiae

Australiae occidentalis (1904-05). Devoted to cataloguing their vast
collection, this work described a total of 235 species previously unknown to
science found by the two botanists, as well as extending the known range of
many other species.45 A year later Diels published a second major work, Die

Pflanzenwelt von West Australiens sudlich des Wendekreises or „The PlantWorld of Western Australia South of the Tropics‟ (1906), the seventh
volume of the „Vegetation der Erde‟ series edited by Engler and Drude.46 It
was in this landmark work that the concepts and insights of the European
school of ecological phytogeography were first comprehensively applied to
the plant-life of the South-West.
Diels began Die Pflanzenwelt von West Australiens by reviewing the
history of botanical investigations in Western Australia and examining
44
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existing knowledge of the origins, development and distribution of the flora
of the entire Australian continent, before dividing the vegetation of extratropical Western Australia into two provinces, the Eremean province of the
inland districts and the South-West province previously earmarked by
Mueller. He then proceeded to delineate six distinct vegetation formations
that made up the South-West, with the character of each formation being
examined in turn in relation to the adaptations of the different plant groups
to soil and climate.47 His formations were the Irwin District, made up of the
heaths and shrub-land of the sandy coastal plains running from Shark Bay
south to near the present-day town of Jurien; the adjoining Avon District of
the Avon Valley and Moore River, marked by Eucalyptus communities with
open shrub vegetation on sandy and gravely soils; the Darling and Warren
Districts of the high-rainfall portion of the extreme South-West corner of the
continent, dominated respectively by tall forests of Jarrah Eucalyptus

marginata and Karri Eucalyptus diversicolor, with rich undergrowths and
diverse communities of characteristic South-West Australian forms in areas
of swampy, sandy and gravely soils; the Stirling District, touching the coast
at King George Sound and running inland past the Stirling Ranges to the
well-watered country beyond, made up of Eucalyptus woodlands and with a
range of communities adapted to areas of sandy coastal soils, granitic soils,
loamy soils, and the unique and striking assemblages of the Stirling and
Porongurup Ranges; and finally, the Eyre District of the southern coastline
between Cape Riche and Israelite Bay, where the vegetation, with shrub
communities and portions of woodland similar in structure to the Irwin and
Avon Districts but with a different floristic mix, which Diels attributing this
distinct taxonomic character to the influence of the different soils found in
this part of the South-West Province.48 Climate, or rather rainfall, was
identified as the central factor determining the boundaries between the
districts, and

between the South-West and Eremean Provinces, with this

last boundary being identified to correspond approximately with the 300
mm rainfall isohyet. Diels then went on to examine the morphology and
anatomy

of

characteristic

forms

from

the

Province,

the

taxonomic

relationships of the flora, and the phylogeny or evolutionary development of
the South-West flora, which he argued was among the most insular and
specialised on Earth, yet which also had clear links to South Africa, a fact
47

Beard, J.S. (1979) „Phytogeographic Regions‟ Gentilli, J. ed Western Landscapes University
of Western Australia Press, pp.108-09; also Beard, J.S. (1981) „The history of the
phytogeographic region concept in Australia‟, Keast A. ed. Ecological Biogeography of
Australia Monographiae Biologicae vol.41, The Hague: Junk, vol.1, pt.2, pp.335-53
48
Diels (2003) especially pp.279-95

175

that Diels suggested did not necessitate submerged land bridges or former
direct connections between the two continents but did require some
common derivation followed by a convergent evolution that could be linked
to the similar soils and climates of the two widely separated regions.49 Die

Pflanzenwelt von West Australiens was the first scientific work dealing with
the Western Australian environment to actually employ the word „ökologie‟,
used by Diels as a reference to the morphology of plants relative to
environmental

conditions,

as

well

as

fundamentally

ecological

term

„Sklerophyllen-Wald‟ or sclerophyll forest, which he employed in his
examination of the forest communities of the South-West.50 He also
included

a

communities

number

of

of

South-West

the

vegetation

maps

Province,

depicting
of

the

vegetation

extra-tropical

Western

Australia, and of the continent as a whole. The result of his pioneering effort
in pflanzengeographie was a work that stands arguably as the foundational
text of ecological science in Western Australia, and which has come to be
recognised as the greatest contribution to the progress of botanical science
in Western Australia after Bentham‟s Flora Australiensis.51
Knowledge of the plant geography of the Shark Bay region was crucial to
the

delineation of

vegetation formations proposed by Diels

in

Die

Pflanzenwelt von West Australiens. Following on from Mueller‟s important
earlier work and the results of he and Pritzel‟s own field-work at and around
Carnarvon, Diels was able to clearly identify the boundary between the
Eremean and South-West Provinces as passing through the very centre of
the Bay, with the Islands, Peron Peninsula and Edel Land being incorporated
into the Irwin District of the South-West Province, and the mainland shore
of the Bay constituting the eastern boundary of the Eremean Province. He
also commented that the Bay‟s position at the transition between the two
distinct provinces reflected the fact that the winter rainfall of the SouthWest region did not extent past Shark Bay.52 The place of the Bay at the
transition between two major phytogeographic provinces was confirmed,
over a half-century later, by local plant geographers who engaged more
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intensively in essentially the same form of ecological plant geography.53 In
the long-term, Diels, like Michaelsen, maintained a steady correspondence
with prominent botanists in the growing Western Australian scientific
community, and he was even sent a number of duplicates of specimens of
the South-West flora following the destruction of the Botanical Museum at
Berlin during the Second World War.54 He also followed Michaelsen‟s lead
and revised his views on the evolutionary history of the flora of South-West
Australia in light of Wegener‟s revolutionary theory of continental drift.55
The scientific value of his work had been recognised by William Dakin when
he came to Western Australia to take up the inaugural chair of Biology at
the University of Western Australia in 1913, and an attempt to translate Die

Pflanzenwelt von West Australien was instituted by Dakin, only to be
abandoned following his departure from the State after the First World
War.56 Various other efforts to translate the work were also attempted over
following decades, before a full version of this pioneering work in Australian
ecology finally appeared in 2003.57

Zoology: Zoogeography and Conservation
Research in zoology at Shark Bay during the late nineteenth and early
twentieth centuries focused almost exclusively on the marsupial fauna of
Bernier and Dorre Islands, neither of which had been visited by scientists
since George Grey‟s Expedition in 1839 and, before that, by the Baudin
Expedition in 1801. Commencing in the 1890s a series of collections of the
Island‟s marsupials were made by a new generation of field-workers,
beginning with the early collector for the Western Australian Museum J.T.
Tunney (1896 and 1897) and continuing on with visits by a second Western
Australian Museum collector Otto Lipfert (1910) and the Australian
naturalist G.F Hill (1910), and by a private British expedition, the Balston
Expedition to South-West Australia (1904 and 1907). Some zoological and
other natural history research was also completed at the Island‟s during the
53
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course of a major anthropological expedition to Western Australia, the
Cambridge Expedition (1910-11). The mixture of local Western Australian
and overseas scientific effort that had been a feature of the botanical
investigations that culminated in Mueller‟s publication of his memoir
devoted to the flora of Shark Bay was thus replicated in this new series of
zoological field-work, although like the pre-eminence of the Humboldt
Foundation Expedition‟s contribution to phytogeographic knowledge, it was
the visiting Balston Expedition that produced the most important advances
in systematics and zoogeography, as well as to the inauguration of the first
policy designed to preserve the biological heritage of the Shark Bay
environment. The visiting Cambridge Expedition was also responsible for the
other leading achievement of this new series of scientific investigations, the
last of the great contributions to the literature of natural history at Shark
Bay.
Interest in the zoogeography of Shark Bay and South-West Australia
generally was linked to a seminal contribution to biogeographical knowledge
resulting from an earlier Australian scientific expedition, the Horn Expedition
to Central Australia (1894). Made up of leading colonial scientists of the late
nineteenth century, including the physiologist, ethnologist and museum
director Sir Edward Stirling [1848-1919], the natural scientist Ralph Tate
[1840-1901], the geologist J. Alexander Watts [1868-1958], the surveyor
and meteorologist Charles Winnecke [1856-1902], the ornithologist G.A.
Keartland [1848-1926] and the zoologist, evolutionary biologist and
Professor of Biology at the University of Melbourne, Baldwin Spencer [18601929], the Horn Expedition greatly increased scientific knowledge of the
botany, zoology, geology and ethnology of the Australian interior, such that
it is recognised as a major event in the history of Australian science.58 One
of the most important achievements of the Expedition was the subsequent
identification by Baldwin Spencer, in the official published results of the
Expedition produced under his editorship, of three major zoogeographical
provinces or sub-regions encompassing the Australian continent: the
Bassian sub-region, which included Tasmania and the south-eastern
seaboard east of the Great Dividing Range to the Clarence River in northern
New South Wales; a Torresian sub-region, which included the seaboard of
southern Queensland and extended to encompass Cape York Peninsula and
58
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all of northern Australia as far west as the Kimberley region, as well as New
Guinea and the Malayan Archipelago as far west as Wallace‟s historic line
separating the Indian and Australian faunas at Lombok; and an Eryean subregion, which covered the rest of the continent including Shark Bay and the
South-West Botanical Province later delineated by Diels.59 Baldwin‟s original
zoogeographical divisions immediately became the foundation upon which
subsequent zoogeographical theory in Australia rested, providing in the
process a strong encouragement to considerations of the biogeographical
significance of more basic zoological research undertaken across the
continent.
A second and more important stimulus to zoological and zoogeographical
research at Shark Bay arose directly from an active policy of field-work
pursued by staff of the Western Australian Museum during the late
nineteenth and early twentieth century. The Museum, and indeed the local
scientific community generally, benefited greatly from the gold rushes of
the 1890s,60 the singular event in Western Australian history that saw the
colony‟s population increase four-fold in the space of only a decade, from
26, 794 in 1890 to 109,923 in 1900, with the growth of the colony‟s
economy matching the demographic explosion, and the boom carrying on
through to the First World War.61 From its origins in a geological collection
put together in the 1880s by the Anglican clergyman Charles Grenfell
Nicolay [1815-1897], the Western Australian Museum and Art Gallery was
constituted as a public institution in 1895 in its own building in Perth, with
extra galleries and funding following in later years until the boom finally
gave way to the War and the austerity of the 1920s and 1930s.62 Under the
guidance of Bernard Woodward, the Government Geologist and inaugural
Museum Director, two permanent collectors were engaged in the late 1890s
to build up a both a display and a scientific collection of the animals and
birds of Western Australia.63 The first collector to be hired was Hermann
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Franz Otto Lipfert [1864-1942], a furrier from Pössneck in central Germany
who emigrated to Western Australia in 1892, at the start of the gold-rush,
seeking to establish himself as a taxidermist. His engagement to the
Museum dated back to the establishment of the institution, and lasted for
forty-six years until his retirement in 1940, during which time he completed
several collecting tours to the Abrolhos Islands, Rottnest Island, the country
between Cape Naturalist and Cape Leeuwin and the surrounding Karri
forests in the south-west district, to the Stirling Ranges, through the interior
on the Canning Stock Route, and to Shark Bay.64 The second collector to be
engaged by the Museum was the John Thomas Tunney [1871-1929]. Born
and raised at Kojonup in the Great Southern district of the colony, Tunney
was a skilled bushman and self-taught naturalist who also travelled widely
during his thirteen year tenure at the Museum, which began in 1896 and
involved collecting tours on the new railway lines from Perth to Geraldton
and to the eastern goldfields, to the Recherché Archipelago off the southern
coast, the Stirling Range, to Barrow Island and the mining and pastoral
settlements of Pilbara region, and into the vast Kimberley region in the
vicinity of Broome and Derby in the west and Wyndham in the east.65 Both
Lipfert and Tunney also collected extensively for private naturalists,
including the founder of the Tring Museum for Natural History, Lord Walter
Rothschild [1868-1937], and both were responsible for the gathering the
type specimens of a vast number of species of mammals and birds during
their respective careers, quite apart from providing the Western Australian
Museum with the nucleus of its natural history collection.66
It was Tunney who was responsible for inaugurating the new series of
zoological research at Shark Bay, making a total of three visits to Bernier
and Dorre Islands during the course of his work for the Western Australian
Museum. The first was in March 1896, when he spent a solitary day at the
Islands, and the second took place in April of the same year, when he again
visited the Islands for a day. He returned in February 1899, this time
spending a fortnight engaging in field-work.67 The results of his work
considerably extended knowledge of the marsupial fauna of the two Islands,
a result that reflected Tunney‟s skill as a collector of Australian wildlife. His
most notable achievement was the collection of the first specimens of the
64
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Western Hare Wallaby Lagorchestes hirsutus from the Islands. Described by
Gould from specimens collected by Gilbert near the Avon River at York in
the 1840s, this species had been missed by the Baudin Expedition and other
subsequent visitors, only becoming known from Shark Bay when Tunney
collected specimens for both the Western Australian and British Museums
on Dorre Islands during one of his visits in 1896 and again in 1899. 68
Tunney also obtained the first specimens from Bernier and Dorre Islands of
two marsupials described as a result of collections made by Quoy and
Gaimard elsewhere in Shark Bay during the Freycinet Expedition, the RatKangaroo Bettongia lesueur and the Western Barred-Bandicoot Perameles

bouganivillei, with both species being found on Dorre Island in 1899.
Several specimens of the Banded Hare-Wallaby Lagostrophus fasciatus,
taken from the Islands in 1899, completed the marsupial collections made
during his three visits.69
By the end of the nineteenth century Tunney‟s various travels had
succeeded in providing the Western Australian Museum with specimens of
almost every marsupial known to that time to be native to the western third
of the Australian continent.70 As the collection built up the geographical
distribution of the marsupials of Western Australia also began to become
apparent, and in 1900 Bernard Woodward published a landmark map
depicting four „zoo-geographical sub-areas‟ of Spencer‟s larger Eyrean subregion, with each sub-area seeking to incorporate the birds and animals
endemic to that particular area. Woodward‟s four zoogeographical zones
were the North, encompassing the Kimberley as far as the Northern
Territory border, the Central, covering the vast interior, the North-West
running from Shark Bay at the Gascoyne across the Pilbara to the Kimberley
region, and the South-West, which ran from Shark Bay around the coast to
the head of the Great Australian Bight.71 The boundary of his South-West
sub-area was very similar to the boundary between the South-West and
Eremean botanical province delineated by Diels a few years afterwards, and
was in fact acknowledged in Die Pflanzenwelt von West Australiens, with
Woodward taking what Diels explicitly recognised as the limit of reliable
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winter rainfall to form the boundary between the fauna characteristic of the
South-West corner of the continent and the fauna of the interior.72
Woodward also anticipated Diels in recognizing Shark Bay‟s place as a place
of transition between two distinct biogeographical zones, with his boundary
cutting through the centre of the Bay to include Peron Peninsula, Edel Land
and Dirk Hartog and Bernier and Dorre Islands in the South-West
zoogeographical sub-area; of the four species of marsupials collected by
Tunney on the Islands, two, Bettongia lesueur and Perameles bouganivillei,
were regarded as characteristic of the South-West fauna, whilst the
remaining two, Lagostrophus fasciatus and Lagorchestes hirsutus, were
identified as belonging to the North-West sub-area.73 In such a way did
Woodward

make

the

first

contribution

by

a

local scientist

to

the

development of biogeography in Western Australia.
The next two visits Bernier and Dorre Islands were both made by Guy
Chesterton Shortridge [1880-1949] during the course of the Balston
Expedition to South-West Australia. A future Director of the Kaffrarian
Museum in South Africa, and judged by Oldfield Thomas to be the finest
collector to ever work on behalf of the British Museum, Shortridge engaged
in a total of seven expeditions in search of new or rare animals and birds
through Australia, New Guinea, Java, Borneo and Guatemala between the
late nineteenth century and the First World War, including the Balston
Expedition, for which he was the sole collector.74 The Expedition originated
in an offer of sponsorship put forward by William Edward Balston [18481918], a wealthy English amateur naturalist interested especially in the
collection of fossils, and whom held a financial interest in Western Australia
through the ownership of farmland on the King River near Albany and who
held a serious interest fossil collecting and natural history.75 The research
program for which Balston provided the funding was in turn devised and
overseen by Oldfield Thomas, the resident mammalogist at the British
Museum for Natural History and an expert on the Australian marsupials,
including those discovered by the French Expeditions at Shark Bay in the
early nineteenth century.76 Shortridge‟s main task was simply to secure
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additional specimens for the British Museum of all species of native
marsupials occurring in South-West Australia, with the specimens to be
supplemented by notes on distribution and habits, and the marsupial
collection augmented as far as possible with birds and marine mammals. In
the event, he made extensive collections of both marsupials and birds at
Shark Bay.
The Balston Expedition took place in two stages. The first stage took place
during 1904 and 1905, and involved visits to many of the locations where
Gilbert had passed through in the 1840s, often in search of the very species
Gould had described from the collections he had received from Western
Australia. As with the two German Expeditions led by Diels and Michaelsen,
Shortridge took advantage of the State‟s new railway network to travel
widely and speedily across the South-West region, visiting Beverley, York,
Northam and Toodyay in the Avon Valley, the Wongan Hills north-west of
Perth, and Albany and the King River, as well as more recently-opened
collecting grounds at Southern Cross, Kalgoorlie and Laverton in the eastern
goldfields, and near Bunbury, Busselton and Margaret River in the timber
country of the south-west district.77 Although extensive collections of birds
and mammals were made during these travels, Shortridge became
increasingly aware as his travels progressed that many forms previously
regarded as characteristic of South-West Australia had become either rare
or absent altogether from the settled districts, and so after returning to
England a second tour through areas still relatively unaffected by the spread
of European settlement was planned.78 This second tour took place in 1906
and 1907, and involved several excursions to the eastern boundaries of
Western Australia‟s

fast-expanding wheatbelt, at Stockpool, Pingelly,

Dwaladine and the Dale River, plus a trip to the Gascoyne region and Shark
Bay. Altogether, Shortridge‟s work on the Balston expedition amounted to
the most thorough collection of Western Australian mammals and birds to
be made by a visiting naturalist since the efforts of Gilbert and Preiss during
the early days of the Swan River colony.79
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Shortridge arrived at Carnarvon on a coastal steamer on 3 June 1906,
and a few days later was taken by a local pastoralist to Bernier Island,
where he remained for three weeks. He departed on his field-work with
optimism,

hoping

to

find

the

animals

that

elsewhere

had

proved

unobtainable,80 and in this he was not to be disappointed. During his time
on the Island he obtained several specimens of two species of native mice
previously

unrecorded

from

Shark

Bay,

the

Ashy-Grey

Mouse

Mus

albocinereus discovered by Gilbert and described by Gould, and a second
species he initially mistook for another of Gould‟s forms, Pseudomys gouldi,
but which was later to be regarded as a distinct species.81 He additionally
located and acquired some specimens of the Little Bat Eptesicus pumilus,
again for the first time at Shark Bay. Shortridge also succeeded in obtaining
a number of specimens of the two species of Wallaby known from Bernier
Island, Lagostrophus fasciatus and Lagorchestes hirsutus, but with the
smaller Barred-Bandicoot Perameles bouganivillei he was less successful,
finding only a solitary skull during his stay. He did, however, observe the
presence of domestic cats, concluding in a letter to Thomas that Perameles

bouganivillei had become extinct on the Island.82 As well as cats Shortridge
also recorded the presence of the domestic mouse, although both
introduced animals failed to become permanently established, being
unrecorded during subsequent intensive investigations.83 Specimens of
many types of birds rounded out his work on the Islands, providing the
material for two papers that helped to foster the additional ornithological
research at Shark Bay.84 After leaving the Island Shortridge moved on to
Denham, where he ventured out into the Bay with some local pearlers in
search of the Dugong Dugong dugong. Soon after this the funds provided
by Balston for the field-work in Western Australia were finally exhausted,
and Shortridge returned to England.85
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The Balston Expedition‟s collection was deposited at the British Museum,
where it was examined and reported upon by Oldfield Thomas, who at once
set about reviewing the systematics of the different species gathered by
Shortridge. The results of his review, published in Proceedings of the

Zoological Society of London for 1906, became the basis of current
understanding of the taxonomy of the remnant marsupial fauna of Bernier
and Dorre Islands. Having access to both new specimens of the Banded
Hare Wallaby from Bernier Island as well as specimens of the same species
taken by Shortridge at Pingelly on his second tour, he was moved to
separate the two populations of Lagostrophus fasciatus sub-specifically,
reviving the name albipilis originally applied by Gould to the mainland form.
After comparing Shortridge‟s specimens of the Western Hare-Wallaby from
Bernier Island with those discovered by Tunney he further decided that this
species should also be separated sub-specifically not only from the mainland
form but also from each other, and thus two new sub-species, Lagorchestes

hirsutus bernieri and Lagorchestes hirsutus dorreæ, were accordingly
designated. In both these cases the revisions were made on the basis of
slight morphological differences between the various populations, with one
feature being conspicuous to both species of Wallaby from Shark Bay‟s
outer islands in contrast to the mainland forms; a comparative shortness of
the ear and resulting reduction of auditory capacity, an instance of
geographical isomorphism Thomas attributed to a lengthy isolation from
Humans and the native predators the Dingo and Dasyurids. He additionally
revised the systematics of the Ashy-Grey Mouse, comparing Shortridge‟s
specimens from Bernier Island with those taken at Beverley and Pingelly
before designating the Shark Bay form as Mus albocinereus squalorum on
the basis of overall smaller size in comparison to specimens from the
mainland.86 In 1910 Thomas published another paper reviewing the
systematics of the various genera of Australian Muridiae, in which, having
recognised that the second species of mouse found by Shortridge at Bernier
Island and earlier by Rayner on Peron Peninsula constituted a distinct form,
he described the Shark Bay Mouse as Pseudomys praeconis.87 One of the
rarest of Australian mice, and for most of the twentieth century the last new
species of mammal to be described from Shark Bay, the Shark Bay mouse
was eventually revised as Pseudomys fieldi after being regarded to be
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conspecific with specimens originating from numerous locations in the
interior of the continent and previously identified as separate species.88
In 1909 Shortridge contributed his own paper to the Proceedings of the

Zoological Society of London examining the geographical distribution of
South-West Australian marsupial fauna. The paper listed all the species and
sub-species of marsupials he had located during his two collecting tours
across the South-West, including of course the marsupials from Shark Bay,
complemented by notes on what was known of the former and current
ranges of the different species. As a result of this review, Shortridge was
moved to revise Woodward‟s four zoogeographical sub-areas to three,
identifying distinct South-West, North and Central areas but no North-West
area, a view that he supported by arguing that the two of Woodward‟s
North-West forms from Shark Bay, Lagostrophus fasciatus and Lagorchestes

hirsutus were instead „stragglers‟ once widespread in the South-West but
now stranded on Bernier and Dorre Islands.89 He then went on to two
crucial points about the zoogeographical significance of the Islands. Firstly,
he pointed to the fact that the four species of marsupial recorded from the
Island was a prime indicator of the original distribution of each species prior
to colonisation, insofar as the South-West marsupial forms could be
presumed to have once extended up the mainland coast as far north as the
Bay. Secondly,

he regarded the

Bay‟s

current marsupial as

being

synonymous with the „sand-plain fauna‟ he believed was once widespread in
the South-West, and which constituted one of three distinct sub-divisions
within this larger zoogeographical unit, with the other two, a coastal and a
forest district, also corresponding to the vegetation formations of this corner
of the continent.90 Although Shortridge was evidently unaware of the
different botanical districts within the South-West identified only a few years
earlier by Diels, his delineation of smaller biogeographical units within the
South-West region marks the next major step in the development of
biogeography in Western Australia. Later work, although hampered by the
ongoing destruction of native wildlife on the mainland, tended to confirm
Shortridge‟s views about the original zoogeographical distribution of the
marsupials of South-West Australia.91 In 1936 Shortridge published a
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second paper containing supplementary notes on the distribution of native
mammals

in

the

South-West

that

made

the

further

important

zoogeographical observation that the Dugong, known then as Halicore

australis, did not extend southward of Shark Bay, and also that the native
mouse Mus albocinereus squalorum was endemic to Bernier and Dorre
Islands.92
The Balston Expedition to South-West Australia also had a crucial effect
on the development of policies of nature conservation designed to protect
the dwindling marsupial fauna of the region. Prior to leaving the State,
Shortridge had been interviewed by the West Australian newspaper about
his work over the preceding years, and his response had sought to raise
public attention to the dwindling native fauna of the colony:
I have visited every part of the state south of the tropics, and the
chief information I gathered, and the most unfortunate, is that
the mammals are dying out here as fast as the aboriginals.
Animals which were plentiful here in 1840 are now extinct…On
the islands of Bernier and Dorre, off Carnarvon, there are several
kinds of animals which are almost, if not quite, extinct on the
mainland, and every effort should be made to protect them…One
of the chief islands suitable for the protection of fauna along the
Western Australian coast is Barrow Island, off Onslow, on which
there are at present a very large number and variety of animals,
particularly because some found there are known to be extinct on
the mainland.93
His comments represent a watershed in the development of nature
conservation in Western Australia. Prior to his remarks some steps had
been taken to protect native flora and fauna in Western Australia through
the creation of a small national park along the upper Swan River in the
Darling Scarp behind Perth, through other smaller reserves and through the
reservation of a larger area of forest in the Scarp near Pinjarra south of the
capital,94 but with Shortridge‟s urgings, based as they were on the firsthand knowledge he had gained during his three years of collecting in the
South-West, a new and more urgent movement for action to protect native
wildlife began. After Shortridge the vanguard of the movement was formed
by the State‟s nascent scientific community, represented by the Western
Australian Natural History Society, which had been created in 1904 out of
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the former Mueller Botanic Society; it went on to be renamed the Natural
History and Science Society in Western Australia in 1907, before being
reconstituted as the Royal Society of Western Australia in 1913,95 with each
change being a reflection of the growing number and influence of
professional scientists resident in the capital of Perth.96 Shortly after
Shortridge had aired his remarks, Woodward had presented a paper on
national parks and nature reserves in Australasia to the Society, which had
responded by instituting a campaign for the declaration over the entirety of
Barrow Island of an A-Class reserve, the highest class of legal protection
current at the time, which guaranteed protection from alienation for
pastoral, agricultural, mining or other primary industry unless permitted by
legislation, and prevented the destruction of flora and fauna except under
permit, which as a rule were always granted to scientific collectors.
Throughout 1908 the Society continued to lobby the State Government for
the protection of Barrow Island, and by the end of the year the campaign
succeeded,97 with the reserve becoming the first of its kind declared
exclusively for the protection of native flora and fauna in Western Australia.
Following the protection of Barrow Island some further pressure for the
creation of a similar reserve at Bernier and Dorre Islands was maintained
from both within and without Western Australia. The push from outside the
State was led by the Swedish zoologist Eric Mjöberg [1882-1938], the
leader of the Swedish Scientific Expedition to the Kimberley region of 191011. Like Shortridge, Mjöberg had given an interview to the local press prior
to leaving the State in which he advocated measures designed to preserve
surviving populations of native fauna from destruction:
It is rather a pity that the flora and fauna of the State show every
appearance of dying out, and it is this connection that I feel it is
my duty to this State, which is of so much interest to me, to
speak…In this young State, where the practical branches of life
are going ahead so rapidly, people are apt to forget science and
the unpractical side. There are many evidences that both plants
and animals, among both of which there are some exceedingly
interesting features, are going back in numbers every years. We,
who have been prosecuting research work in the North-West,
know that Western Australia especially has a peculiar plant and
animal life, and I feel that it is high time that the Government did
something to try to preserve as much as possible of the flora and
fauna…There are living on some of the islands of the coast of
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Western Australia a number of marsupials such as wallabies, and
there is one species on Barrow Island that is only to be found
there; it is extinct on the mainland. On Bernier and Dorre Islands
are to be found species of marsupial life which are practically
extinct on the mainland. On these islands then, there exist types
of animal life which are not to be found in any other part of the
world…I consider that it is absolutely the duty of the State to
make provision for their protection, and it must be borne in mind
that it must be gone almost at once, for it is, as we might say,
already the eleventh hour.98
Mjöberg later expressed similar views in his popular history of the Swedish
Expedition to the Kimberley, Bland Vilda Djur och Folk i Australien (1915).99
He also continued to advocate nature conservation in Western Australia,
and his pleas were later heeded by the local conservationist Jose Guillermo
Hay [1848-1923], to whom Mjöberg had written, who took to campaigning
the declaration of an A-Class reserve at Bernier and Dorre Island in 1913
some time after achieving the highlight of his own career, the creation of a
national park at the Stirling Ranges, which was at that time the largest
national park in the world outside of the United States and which remained
the largest in Australia until 1954.100 However, by this stage the protection
of the Islands as an ark for endangered wildlife had already been achieved
through the use of both as a hospital and a prison for indigenous people, a
situation that had emerged out of an earlier major inquiry into the State‟s
Aboriginal population, the 1905 Roth Royal Commission into the condition of
Aborigines of Western Australia. One of the main recommendations of this
far-reaching and influential inquiry was the formation of a policy to remove
indigenous people infected with venereal diseases and tuberculosis for
which they had no natural immunity from the fringe camps that had formed
on the frontiers of white settlement to a suitable offshore island for
treatment and isolation from settlers and unaffected Aborigines. The choice
of island had been settled upon back in 1908, when, after Barrow Island
had become a nature reserve, the other favoured site of Bernier and Dorre
Islands had been selected as the location for this pioneering medical
program. Soon after two „Lock-Hospitals‟ were constructed, one for men
constructed on Bernier Island to the north, and another for women on Dorre
Island in the south. Both hospitals began receiving involuntary patients,
rounded up and detained by the Government, out of the North-West ports

98
99

The Western Mail 2 September 1911, pp.21-22
Mjöberg, E. (1915) Bland Vilda Djur och Folk i Australien Stockholm, pp.58-59; translation

provided by Dr. Claes Hallgren
100
Christensen (2005) pp.497-502

189

of Wyndham, Derby, Roebourne and Port Headland in 1909.101 As a
corollary to the establishment of the hospitals, Bernier and Dorre Islands
were both declared „reserves for native game‟ to protect wildlife as a
supplementary food supply for the inmates, although these reserves were
left in place long after the hospitals were disbanded, before being upgraded
to the status of A Class reserves in 1957.102 These reserves thus constitute
the origins of official State policy designed to preserve the unique biological
heritage of Shark Bay.
The next visits to Bernier and Dorre Islands, both made by Australian
collectors, actually coincided with Mjöberg‟s own extended visit to Western
Australia. One of these was made by the Victorian naturalist Gerald Freer
Hill [1880-1954], a future member of the Barclay Expedition to Central
Australia (1911), who travelled to Bernier Island in September 1910 on
behalf of the National Museum of Victoria and the ornithological benefactor
Henry Luke White [1860-1927]. No publications resulted from his visit, but
his zoological specimens, which included the newly-described Shark Bay
Mouse Pseudomys praeconis, were eventually deposited at the Museum in
Melbourne.103 The other visitor was Otto Lipfert, who spent August and
September 1910 collecting on both Islands for the Western Australian
Museum. Like Tunney before him, Lipfert‟s field-work produced some
impressive results. He obtained a number of specimens of the Shark Bay
forms of the Wallabies Lagostrophus fasciatus and Lagorchestes hirsutus, of
the Rat-Kangaroo Bettongia lesueur, and of the Ashy-Grey Mouse Mus

albocinereus squalorum, plus a native bat from the Islands that Lipfert took
to be the Little Mastif Bat Nyctinomus planiceps but which was later found
to be the Lesser Long-Eared Bat Nyctophilus geoffroyi, and which in any
case proved to be previously unknown from the Islands.104 More notably,
Lipfert obtained twelve complete specimens of the small Bandicoot

Perameles bouganivillei, which Shortridge had pronounced to be extinct
from the Islands after locating only as a skull during his own visit. Lipfert
also recorded observations of some twenty-nine species of birds during his
stay, thereby adding to the earlier ornithological work completed by
Shortridge. He published the results of his visit after returning to Perth in
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only the second issue of the Records of the Western Australian Museum,
becoming as a result the first Western Australian science to publish a
scientific paper devoted exclusively to field-work at Shark Bay.105 Lipfert
returned to the Bay in 1923, when he spent three weeks at Denham
engaged in a hunt for the specimens of the Dugong.106
The final visit to Bernier and Dorre Islands in the series of zoological
investigations followed quickly upon those of Hill and Lipfert. This last
venture

was

the

Cambridge

University

Expedition

(1910-11),

which

travelled to the Islands for the purpose of investigating the social
organisation of North-West Aboriginal tribes by interviewing the detainees
at the two recently-established Lock Hospitals. The Expedition was led by
the Cambridge anthropologist Alfred Reginald Radcliffe-Brown [1881-1955],
a future professor of Anthropology at the University of Sydney and one of
founders of the discipline of Social Anthropology, who was at the time of the
Expedition embarking on only his second field research program, and his
first in Australia.107 Radcliffe-Brown was accompanied for part of his stay at
the Islands by the Irish-Australian journalist and ethnologist Daisy Bates
[1863-1951], who joined the Expedition in the capacity of a „travelling
protector‟ tasked with inquiring into „all native conditions and problems‟ on
behalf of the State Government.108 The Cambridge Expedition also included
an unofficial naturalist, the biologist and writer Elliot Lovegood Watson
[1885-1970], who was invited to join the venture by Radcliffe-Brown in the
capacity of a private collector for natural history enthusiasts. Another
graduate of Cambridge University, where he had studied natural science,
Watson‟s scientific work in Western Australia concentrated on the collection
of insects,109 although his interests ranged much further throughout his
travels, encompassing the collection of specimens from across the animal
kingdom and careful observation of the natural world in its entirety. His
detailed notes on the natural environment of the Islands in fact became the
foundation for the greatest outcome to result from his visit, a series of
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publications that became the last outstanding contribution to nature writing
at Shark Bay.
The Cambridge Expedition arrived in Western Australia in September
1910 and remained until the middle of 1911. During their first weeks in the
State Radcliffe-Brown and Watson travelled inland to the Murchison
goldfields, and the final weeks they spent on a journey up the Gascoyne,
with the intervening months between November 1910 and March 1911
being spent at Shark Bay.110 The pair, joined by Bates for the duration of
their visit, moved between the two hospitals during this time. RadcliffeBrown was active throughout these months in interviewing the male and
female detainees about the four-class hierarchy that characterized the
social organisation and marriage structures in the traditional societies of
North-West Australia. He was aided in his research by Bates, although the
pair at once fell out with each other, igniting the dispute that later came to
a head through the charges of plagiarism she laid against Radcliffe-Brown at
the 1914 meeting of the British Association for the Advancement of Science
in Melbourne.111 Watson, for his part, roamed casually around the Islands,
observing and collecting anything of interest from the animal kingdom; in
recounting his experience many years afterwards he recalled that, during
the „four happy months‟ spent on the Islands, „I felt myself grow closer to
nature than I had ever been in England‟.112 Several publications later
appeared incorporating the results of Expedition‟s field-work at the Bay.
Radcliffe-Brown‟s findings on the Expedition were embodied in his major
study The Social Organization of Aboriginal Tribes (1930-31), a landmark
work in Australian anthropology. Bates included an account of her visit to
the Islands, resounding with horror at the appalling physical condition and
acute psychological and spiritual suffering of the hospital inmates, in her
autobiographical The Passing of the Aborigines, which was ghost-authored
by Ernestine Hill [1899-1972], who herself visited Shark Bay as a travel
writer in the 1930s.113 Watson was the most prolific of the three, producing
separate pieces on his participation in the Expedition included in his
autobiography But to What Purpose (1946) and an Australian travelogue

Journey Under the Southern Stars (1968). He also drew upon his
experiences at the Islands to write a novel, Where Bonds Are Loosed, telling
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of a forbidden romance amongst the hospital staff, which was later made
into a motion picture that has, however, not been preserved.114
Watson‟s collections from Bernier and Dorre Islands, sent to private
enthusiasts in natural history in Great Britain, did not result in scientific
papers dealing with the fauna of Shark Bay. However, his two non-fiction
accounts of his participation in the Cambridge Expedition contain a wealth
of zoological and other scientific information on the flora and fauna of the
Islands. Both his autobiography and his travelogue were written in a vivid
and lyrical style that incorporates precise depictions of the natural world
with a general narrative of Watson‟s activities in a fashion reminiscent of
the earlier writing about scientific travel to Shark Bay produced by Dampier,
Péron, Arago and Grey. Indeed, there is a strong echo of Péron‟s lucid
descriptions of his visit to Bernier Island in 1801 in Watson‟s own account of
his time on the Islands, which also ranged across the three kingdoms of
natural history, geology, botany, and zoology, and extended on occasion to
wider scientific and philosophical reflections. A demonstration of the breadth
of Watson‟s interest in natural history and his accompanying skill of
erudition can be found in his relation of a visit to the rock pools of Bernier
Island‟s rugged outside coast, which like Péron had captivated his attention:
On the west coast there were no sandy beaches, only piles of
pummice stone against the cliff foot. Between the cliff and the
sea at low tide was a shelf, a hundred yards wide or more, of
denuded coral, divided by numberless channels and rivulets and
pitted with rocks. Often I would spend the hours between the
tides going from pool to pool, collecting specimens or catching
the crayfish or the large prawns that abounded there. The pools
were of all sizes, excellent for bathing, but most of them small
and rocky, all brimming with clear warm water, constantly
refreshed by the swirl of waves that, breaking on the outer edge
of the reef, sent their waters landward. Each pool was a tropical
aquarium with delicate, brilliant corals, and even more brilliant
minute tropical fish lurking amidst the coloured fronds of
madreporite and algae. Anemones, echinoderms, holourthurians,
crabs of many kinds, sea slugs, sea mice, and countless other
creatures were here in abundance, either on the rock faces or in
the weed, and round the edges of these miniature watery worlds
were to be seen at night thousands of small phosphorescent
medusae with down-hanging tentacles.115
Furthermore, similar to Péron‟s clear attempt to relate his narrative account
of the Island‟s natural history to certain interests and problems of leading
114

Green, D. ed (1990) Descent of Spirit: Writings of E.L. Grant-Watson Sydney: Primavera
Press, p-33
115
Watson (1968) p-51

193

figures in the French scientific community of the day, a practise that
engendered in the precursory ecological content of Voyage de decouvertes

aux terres australes, Watson also sought to link his descriptive natural
history to the wider scientific problem he addressed throughout his career
as a nature writer, the inadequacy of Darwinian evolutionary theory to
explain

certain

observable

qualities

of

the

natural

world.116

This

preoccupation with the deficiencies inherent to contemporary biological
ideas can be detected in his account of the Island environment in the form
of a questioning, apparent on several occasions, of the evolutionary purpose
of beauty in form and appearance he observed in the shells lining the
beaches, or the rich insect-life of the sand-dunes and shrubland:
Vast numbers of insects, spiders and millipedes inhabited this
small island world. The centipedes and the scorpions had a
dangerous sting, and one of the spiders, a black one with a red
spot on its tail, could give an equally unpleasant bite. The most
noticeable of the butterflies was an insect a little larger than our
British large white, and of the same tribe, pale yellow and black
on the upper surface and on the underside white, orange-red and
black in a most handsome pattern. The bright colours were no
doubt a warning that it was not pleasant to eat. These were very
common and fluttered in gay flocks, care-free and confident, over
the thorny bushes. A smaller yellow butterfly, which I took to be
of the heath tribe, was of a delicate yellow with chocolate
trimmings. This was almost equally common, and, of course,
there were many other species. All were beautiful, both when
seen in their wind-swept flocks, and individually, when scrutinized
at close quarters through a lens. I could not help wondering,
though the question may seem foolish, why they were so
beautiful. Had they any aesthetic appreciation of each other‟s
beauty? I could hardly think so.117
It is also possible to draw a parallel between Watson‟s work on Bernier and
Dorre Islands and that produced by Edmund „Beachcomber‟ Banfield, the
trailblazing journalist and author of Dunk Island in the Great Barrier Reef,
who had commenced his own celebrated career as a nature writer about a
decade before the Cambridge Expedition‟s visit to Shark Bay.118 Indeed,
some parts of Journey Under the Southern Stars so resemble Banfield‟s
writing on the natural beauty of the wild and secluded islands of the Great
Barrier Reef that it is only the contrast between the arid and tropical
environments that distinguishes Grant‟s work:
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At night the island magic was most potent, for there is about a
tropical night a curious feeling of relaxation. The activities kindled
by sunlight have ceased, and all living things accept a respite
from the brilliance of the day. The central ridge of the island stood
grey and definite under the night sky, rising in some places to
cliffs with headlands and rough boulders, in others bending to
smooth sweeps of brown and undulating dunes. Thicket-filled
hollows of clumps of spinifex-grass showed white in the moonlight
against the sand…At the north point of the island there was a long
flat beach where turtles came to bury their eggs, and close along
the break of the waves was a whitish-pink ridge composed
entirely of shells. It was pleasant to shuffle my feet in the surf,
and listen to the many mingled small noises. This point was an
enchanted place, where probably no man had walked before.119
Unlike Banfield, however, there is no rejection of Western society and its
underlying

values

apparent

in

Watson‟s

work,

notwithstanding

the

bohemian lifestyle he has been credited with leading for most of his adult
life,120 and thus it is not possible to identify him as a pioneer of the
„subversive‟ stream of ecological thought for which Banfield has himself
been identified as introducing into the history of science at the Great Barrier
Reef.121 Instead, he was merely prone to infusing his descriptive natural
history with a degree of literary flair and with the wider philosophical
speculations about those problems that troubled him as an amateur
naturalist in an age of evolutionary biology, although this was sufficient for
him to add a major contribution to the literature of the natural history of
Shark Bay, a contribution that has, moreover, not been rivalled in all the
time since. Finally, his work also presents a strange contrast to the bleak
image of the suffering and death of the hospital inmates portrayed in the
other account of the Expedition‟s visit to the Islands, Bates‟ The Passing of

the Aborigines. The Hospitals were transferred to Port Hedland in the NorthWest in 1918,122 and no permanent human occupation was ever reestablished on either Bernier or Dorre Island.

Ornithology: Nomenclature and Systematics
Interest in the zoology and zoogeography of Bernier and Dorre Island
passed over during the 1910s and 1920s to a new series of investigations of
the avifauna of Shark Bay‟s Islands and Peninsulas, which carried the period
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of studies in biogeography and evolution further into the twentieth century.
The ornithological research completed during these years comprised of two
visits each by the experienced collectors of Australian birds, Thomas Carter
(1916 and 1917) and F. Lawson Whitlock (1918 and 1920), plus a joint visit
made by the South Australian ornithologists Edwin Ashby and Arthur
Chenerey (1924). All of four of these visitors were prominent members of
the Australian ornithological community, which had entered the twentieth
century as a strong and nationally-orientated sub-discipline or scientific
community,123 such that the series of ornithological investigations at Shark
Bay represented an important extension of the trend evident in the earlier
research in botany and zoology of an increasing involvement of Australian
and Western Australian scientists indicative of the growth of an independent
scientific culture or tradition.124 Similar to the preceding research in zoology
and zoogeography, the investigations in ornithology also gave rise to
revisions in the nomenclature and systematics and accompanying progress
in knowledge of the geographical distribution and evolutionary linkages of
several passerine birds found at the Bay, and more specifically, to five
different groups of wrens, namely Scrub-Wrens of the genus Sericornis,
Field-Wrens of the genus Calamanthus, Fairy-Wrens of the genus Maculatus,
Emu-Wrens of the genus Stipiturus and Grass-Wrens of the genus

Amytornis. A small part of the much larger debate over nomenclature and
taxonomy that thrived within the Australian ornithological community for
much of the twentieth century,125 the series of ornithological investigations
and subsequent revisions and reappraisals of the original field-work was
marked by the use of ecological concepts that represent another important
step in the emergence of ecology at Shark Bay.
Specialist interest in the avifauna of Shark Bay originated in the
ornithological research undertaken by Shortridge, Hill and Lipfert during the
series of investigations in zoology. Shortridge‟s collection of birds from
South-West Australia made between 1904 and 1907 actually represent a
minor landmark in ornithological history, being the first extensive collection
of Western Australian birds accompanied by detailed field-notes and
localities deposited for study at the British Museum of Natural History.126 It
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was at the Museum where the birds Shortridge had taken at Bernier Island
were examined, in conjunction with the rest of his ornithological collection
from the Balston Expedition, by the Curator of Birds William Robert OgilvieGrant [1863-1924]. During 1908 and 1909 Ogilvie-Grant described several
new forms from Western Australian in issues of the Bulletin of the British

Ornithologists Club, before publishing a comprehensive treatment of
Shortridge‟s collection in two papers appearing in The Ibis, the journal of
the British Ornithologists‟ Union.127 One of Ogilvie-Grant‟s new forms from
Bernier Island was a species closely allied to the Variegated Wren Malurus

lambertii, which he classified as Malurus bernieri, whilst the other was
another species of wren, a new Scrub-Wren classified as Sericornis balstoni,
closely related to the Spotted Scrub-Wren Sericornis maculatus. Both of
these new birds were also illustrated in a plate prepared by the renowned
natural history illustrator Henrik Grönvold [1858-1940].128 The other new
forms from Bernier Island described by Ogilvie-Grant were a western
species of the Pied Honey-Eater, Zosterops balstoni, and a native dove,

Geopelia shortridgei.

Many of the birds listed in the two papers had not

previously been recorded from Shark Bay, among which were included a
number of species migratory wading birds.
Lipfert and Hill‟s visits to Bernier and Dorre Island during 1910 contributed
further to ornithological interest in the birds of Shark Bay. No publications
resulted from Hill‟s visit, but a number of skins from Bernier Island found
their way to the H.L. White collection that was eventually deposited at the
National Museum of Victoria.129 Lipfert‟s paper in the Records of the Western

Australian Museum recorded twenty-nine different species at the Islands,
which also included a number of migratory birds not previously recorded
from Shark Bay.130 More importantly, some new sub-species were also soon
described from his collection, which was split between the Western
Australian Museum and the National Museum in Victoria. The Victorian
collection, which came to include the types of these new forms, was
examined at once by Gregory Macalister Mathews [1876-1949], „the most
important figure in Australian systematic ornithology‟ of the twentieth
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century.131 A largely self-trained and privately-financed ornithologist, based
from the early 1900s in England, Mathews was the most widely-published
expert on Australian birds of his times, classifying more new birds and
responsible for introducing more new scientific names than any other single
authority, with the greater number of these being sub-species classified by
the trinomial system of taxonomy.132 The propensity to split established
genera into races based on geographical variations that was a feature of
Mathews‟ career was immediately apparent in his treatment of Lipfert‟s
collection, from which he classified a new sub-species of the Rufous FieldWren taken on Dorre Island, Calamanthus campestris dorrie.133 This action,
the first time that trinomials had been applied to the birds of Shark Bay,
served as a prelude to Mathews‟ work with subsequent ornithological
collections.
The first ornithologist to engage in field-work at Shark Bay after
Shortridge, Lipfert and Hill was Thomas Carter [1863-1931]. An Englishman
born into a family of enthusiastic amateur naturalists, Carter had emigrated
to Western Australia in 1887 and taken work as a stockman on Boolthana
Station on the Gascoyne River, before settling on his own pastoral lease at
Cape Range on North-West Cape a few hundred kilometres north of Shark
Bay. Having undertaken an ornithological expedition to Iceland prior to his
arrival in the colony, Carter was already an accomplished collector and
observer of avifauna, and he began at once to study and collect the bird-life
of Western Australia, along the Gascoyne and at the North-West Cape as
well as during overland excursions to Perth and in the vicinity of Busselton in
the south-west district.134 In the course of this collecting he discovered two
species previously unknown to science, the Spinifexbird or Carter‟s Desert
Bird Eremiornis carteri and the Rufous-crowned Emu-Wren Stipiturus

ruficeps.135 He became a member of the British Ornithologists‟ Union and, in
1901, a foundation member of the Royal Australasian Ornithologists‟ Union
(RAOU), publishing numerous papers in the journals of both organisations as
well as other natural history publications throughout his career. In 1903
Carter returned to England, taking a collection of some 500 skins to Lord
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Rothschild for the Tring Museum, before coming back to Australia and
settling at Broomehill in the South-West region, where he continued with his
ornithology. By 1914 Carter had moved back to England again, but made a
total of four return trips to Western Australia before his death in 1931,
making additional collections of birds each time.136 It was on the first of
these return tours, made during the Great War, that he made two separate
visits to Shark Bay.
Carter‟s initial visit to Shark Bay took place during late April and early May
1916, and was supplemented by a longer stay made between late
September and mid-November of the same year. On his first visit he worked
only at Dirk Hartog Island, whilst on the latter visit he travelled more
extensively, working again at Dirk Hartog Island as well as at Bellefin Prong
on Edel Land, along the western coast of Peron Peninsula between Cape
Lesueur and a point approximately midway between Denham and Eagle
Bluff, and at the Carnarvon and the lower Gascoyne River, which he followed
for about twenty-two miles inland. He recorded extensive notes on the
occurrence and habits of over fifty species of land and sea-birds during his
two visits, and succeeded in obtaining skins, nests and eggs of most of the
species observed. A highlight of his field-work was the discovery of two
kinds of wren described by the French scientist Dumont following the
Freycinet Expedition‟s visit to Shark Bay in 1818, for which the type
specimens of both species had been lost in the wreck of the Uranie, and not
collected in all the time since; the Black-and-White Wren, also known as the
Pied Wren or White-Winged Fairy Wren, shot by Carter on Dirk Hartog Island
on 28 April 1916 after spending several days searching for the species, and
the Western Grass-Wren, taken a day later:
I was so fortunate as to shoot a pair of these Grass-Wrens at my
camp near the north end of Dirk Hartog Island on 29 April, 1916,
that is on the day after I got the specimens of Nesomalurus
leucopterus and Stipiturus malachurus hartogi, on the way there.
Leaving the camp, situated among coast-hills of white sand, after
a very early breakfast, I had not gone far when a bird darted from
a bush almost at my feet, and ran at great speed, with head and
tail almost horizontal, through some low scrub three or four feet
high, through which it kept twisting about. Its first appearance
suggested a rat, but, on getting close to it, the bird was taken to
be a Cinclosoma. A hasty snap shot was fired at it as it ran below
a bush, but a careful search all through it revealed nothing, and a
miss was feared. However, a few seconds afterwards the bird was
seen, a few feet away on the farther side of the bush, on its back
136
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on the ground, dead. It was a Western Grass-Wren, and not a
soul within miles to share the joy of such a “find”!137
Australian wrens in fact dominated amongst the birds Carter observed on
Dirk Hartog Island, made up of Fairy-Wrens of the genus Malurus, Field
Wrens of the genus Calamanthus, Scrub-Wrens of the genus Sericornis, and
Emu-Wrens of the genus Stipiturus, and from his collection several new subspecies of races endemic to the Island were later described, which became
the

other

principal

achievement

of

his

field-work.

After

estimating

afterwards that ninety out of every hundred birds he had observed were
wrens of one kind or another, Carter was moved to label Dirk Hartog Island
„an Island of Wrens‟, an apt title in light of the number of forms described as
a result of his two visits.138
Later in 1916 Carter contributed a piece to the Bulletin of the British

Ornithologists‟ Club describing some of the new forms of wrens he had
obtained on Dirk Hartog Island, which employed trinomials to designate new
sub-species. These consisted of a new race of the Southern Emu-Wren
named Stipiturus malachurus hartogi, a new Field-Wren similar to the Dorre
Island form named Calamanthus campestris hartogi, and a new Scrub-Wren
similar he named Sericornis maculatus hartogi.139 A year later, the Western
Grass-Wren he had taken on Dirk Hartog Island was designated as

Diaphorillas textilis carteri by Mathews in an early volume of his own journal,
The Austral Avian Record, whilst a form of the same species he had found on
Peron Peninsula was called Diaphorillas textilis textilis by Mathews, following
the nomenclature of other forms of the same species previously employed in
his Birds of Australia. Mathews also reclassified Ogilvie-Grant‟s species from
Bernier Island, Sericornis balstoni, as Sericornis maculatus balstoni to
differentiate it from Carter‟s new Dirk Hartog Island form at the same
time.140 Carter then contributed a comprehensive treatment of the results of
his field-work to The Ibis in 1917. This paper described a third new race of
Field-Wren from Shark Bay, a Peron Peninsula form called Calamanthus

campestris peroni, as well as two other new forms from Dirk Hartog Island,
a new Crested Bell-Bird Oreoica cristata lloydi and a new Ground-Pipit

Anthus australis hartogi. The paper also reported upon the existence of the
Western Black-and-White Wren on Dirk Hartog Island for the first time since
137
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the Freycinet Expedition. Once again the species had been classified by
Mathews, being named as Hallornis cyanotus in place of Dumont‟s Malurus

leucopterus, a species into which Mathews also synonymized another species
previously described by John Gould Malurus leuconotus.141 However, only
one year later he revised these classifications, dropping Hallornis in favour
of the original generic name of Malurus, and identifying four forms from
Carter‟s collection made at Shark Bay; the Black-and-White Wren Malurus

leucopterus from Dirk Hartog Island, a closely related and blue-feathered
White-Winged Wren Malurus cyanotus occurring on Peron Peninsula, the
Purple-Backed Wren Malurus assimilis from the mainland, and an Island race
of the same species, Malurus assimilis hartogi. Mathews also quickly
swapped his generic name of Diaphorillas for the alternative name of

Amytornis, so that the two sub-species of Grass-Wren from the Bay became
Amytornis

textilis textilis and Amytornis textilis carteri.142 Otherwise

Carter‟s paper in The Ibis was notable for including a plate, again prepared
by Grönvold, illustrating his Stipiturus malachurus hartogi, and for the fact
that he provided notes on the occurrence, habits and form of some fifty-five
separate species or sub-species on Dirk Hartog Island, made up of thirtyeight land-birds and seventeen waders and sea-birds, and fifty-two species
or sub-species from Edel Land and Peron Peninsula, comprising of thirty-two
land-birds and twenty waders and sea-birds.143
Carter‟s field-work at Shark Bay was followed soon after by two more
visits by another prominent Western Australian ornithologist, Frederick
Bulstrode Lawson Whitlock [1860-1953]. Whitlock, who like Carter had been
born in England and arrived in Australia as a competent naturalist, had
established his reputation as an ornithological collector in the first decade of
the twentieth century through excursions to the eastern goldfields (1901),
the Murchison district (1902-03), the Wongan Hills (1903), Rottnest Island
and Norseman (1904) and the Irwin Valley (1907), as well as through
collections made in the vicinity of his residence at Wilson‟s Inlet near the
township of Denmark. Beginning in 1908, he commenced working on an
ongoing basis for H.L. White, travelling to destinations including the de Grey
and Condon Rivers in the Pilbara region and the Abrolhos Islands (1908),
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the Wiluna District inland from the Murchison (1909), at the Stirling Range
(1910), at the Coongan and Nullagine Rivers (1910-11), also in the Pilbara,
at Barrow Island (1917), on the Nullarbor Plain, and final visit to North-West
at the Fortescue River (1922), becoming as a result the most widelytravelled ornithologist in the history of science in Western Australia. He also
became, as a result of his travels, the last person to discover an entirely
new species bird within Western Australia, the Grey Honeyeater Laucustroica

whitei. Bird-skins and eggs collected by Whitlock were deposited with a
range of institutions, including the Western Australian Museum, the National
Museum of Victoria, and the American Museum of Natural History in New
York.144 His visits to Shark Bay were made on behalf of White during the
course of his extensive travels around the State, and actually arose directly
from Carter‟s visits, being undertaken for the purpose of locating specimens,
type nests and eggs, observations and photographs of the newly described
sub-species of wrens.145
Whitlock‟s field-work at Shark Bay was split between two visits, with the
first lasting for three weeks in October and early November 1918 and the
second running from mid June to mid September 1920. On each occasion
investigations were concentrated on the southern half of Dirk Hartog Island,
although he also collected in the vicinity of Denham during both visits. His
field-work was a success, with Whitlock managing to observe and collect
skins, nests and eggs from a wide number of forms, including most of
Carter‟s and Mathew‟s new races of wrens. During his first visit he managed
to obtain specimens of the Grass-Wren Amytornis textilis carteri on Dirk
Hartog Island, and to locate nests built by the species on Peron Peninsula.
Securing a mainland form of the Grass-Wren then became a principal
objective of his second visit to Denham in September 1920:
On crossing over to Peron Peninsula, in September 1920, I at
once commenced a search for the Grass-Wren near the haunt I
had discovered two years previously. At the second attempt I was
successful. I sat down under the lee of a large shady bush
growing in a small neighbouring valley to eat my lunch. I had
hardly commenced when my attention was arrested by the sound
of three peculiar high-pitched notes uttered in a descending scale,
very difficult to express on paper. I “chirped” a reply, when out
hopped a fine male Grass-Wren at a distance of 10 yards. We
watched one another in silence for several minutes. I quickly
finished my lunch and commenced a systematic search amongst
144
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all the neighbouring salt-bushes or other likely-looking bushes for
a nest. About fifty yards from where I commenced I found a very
neat and substantial nest, empty save for a few dried leaves, but
it was in excellent preservation. I was at once struck with its
resemblance to a nest of the Western Grass-Wren (A.gigantura),
which I found in 1908 on the East Murchison…Further research
revealed a new nest from which the young had not long departed.
I pulled this to pieces in the hopes of finding fragments of egg
shell, but without success. A third and older nest contained pieces
large enough and sufficiently well preserved to enable me to
determine that the eggs are very similar to those found in the
East Murchison nest twelve years ago.146
With regards to the other species and sub-species of wrens found at Shark
Bay, Whitlock succeeded in obtaining skins, eggs and nests of both the
mainland and Dirk Hartog Island races of the Rufous Field-Wren and of both
the mainland and Island races of the Black-and-White Wren, and of the Dirk
Hartog Island races of the Spotted Scrub-Wren and the Southern EmuWren. Shortly before his first visit to Shark bay he had also recorded
another notable discovery, obtaining the first recorded observation and the
first specimens of the Black-and-White Wren from Barrow Island, a result
that was later to impact on subsequent revisions of the forms of Malurus
occurring at Shark Bay.147
The results of Whitlock‟s visit to Shark Bay were published in The Emu,
the journal of the RAOU, in 1921. Altogether he reported upon the
occurrence of seventy-seven different birds from Dirk Hartog Island and
Peron Peninsula, with his paper additionally including photographs of the
nests of the Dirk Hartog Island races of the Field-Wren and Southern EmuWren, a plate illustrating the mainland race of the Grass-Wren, and an
appendix contributed by H.L. White describing the nests and eggs Whitlock
had found, including those of the different forms of wrens on the Island and
Peninsula.148 More significantly, Whitlock also used his paper to question
aspects of the nomenclature and systematics previously employed by
Mathews and Carter. To begin with, he suggested that the races of FieldWren from Dirk Hartog Island and Peron Peninsula, Calamanthus campestris

hartogi and Calamanthus campestris peroni, were in fact a single species,
suggesting with polite reservation that his own skins did not display the
variations in plumage Carter had detected in his specimens.149 He showed
146
147
148
149
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similar tact in connection with the three species of Malurus described by
Carter and Mathews from Shark Bay, suggesting that the White-Winged
Wren Malurus cyanotus from Peron Peninsula did not display the distinctive
white feathers at the base of the neck relied upon for the designations of the
species, and that Malurus assimilis from the Island and the mainland did not
display differences warranting the designation of sub-species.150 Whitlock
also noted that the Black-and-White Wren Malurus leucopterus was closely
related to the form he had found on Barrow Island, which had in the
meantime been described by the leading Australian ornithologist Archibald
James Campbell [1853-1929] as Malurus edouardi.151 Later on in the 1920s
Mathews contributed further to the taxonomic confusion created by his and
Carter‟s earlier publications, when he proposed that Carter‟s Calamanthus

campestris hartogi should be transferred to the synonymy of the Striated
Field-Wren Calamanthus montanellus, whilst the Peron Peninsula and Dorre
Island

forms

of

the

species,

Calamanthus

campestris

peroni

and

Calamanthus campestris dorrie, were reassigned as races of another species
of Field Wren recognised in the Checklist, the Central Australian Field-Wren

Calamanthus isabellinus.152 These last changes were then incorporated into
the 1926 Checklist of Australian birds, compiled by a committee that
included Gregory Mathews, which became the main taxonomic reference for
Australian ornithology for the remainder of the century.153
The third in the series of ornithological investigations at Shark Bay was
made jointly by Edwin Ashby [1861-1941] and Arthur Chenerey [18691948] in 1927. Ashby was one Australia‟s most eminent ornithologists of the
twentieth century, with a profile within his specialty that surpassed even
those of Carter and Whitlock. Like both of the previous visitors to Shark Bay
he had emigrated to Australia from England, before embarking on his career
as a collector and observer of avifauna, during which he discovered and
described several new species of birds, became a foundation member of
South Australian Ornithological Association, an original member of the
(RAOU) and a corresponding member of the American Ornithologist‟s Union,
and the author of over eighty papers in ornithology, including a review of
the specimens of the genus Calamanthus held at the South Australian
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Museum that appeared in the Emu in 1924.154 Ashby was also a prominent
expert in conchology, especially the sub-class of Coat-of-Mail shells or
Chitons in the phylum Mollusca, of which he maintained a collection of
recent and fossil forms that came to be regarded as the best in the world,
and for which his achievements which included the discovery and description
of over twenty new taxa saw him elected a fellow of the Linnaean Society in
London.155 Chenerey was a medical practitioner and a foundation member
and future president of the RAOU who also had wide experience as a fieldcollector.156 Their visit to Shark Bay arose directly from Ashby‟s dual
scientific interests in conchology and ornithology, being undertaken for the
purpose of obtaining specimens of several new species of chitons described
in 1911 from material gathered the Hamburg South-West Australian
Expedition, which remained absent from any Australian collection, and to
collect specimens of the various species and sub-species of birds, especially
the different forms of Wrens previously gathered by Carter and Whitlock at
Dirk Hartog Island.157
Ashby and Chenerey arrived at Shark Bay in a coastal steamer in late
September 1927. Their plan entailed a ten-day excursion to Dirk Hartog
Island, but after their steamer stranded on a sand-bank near Denham the
visit was reduced to four days running from 24 to 27 September. In this
time observations and specimens of twenty-two species of birds were
obtained. The other objectives of the visit were also attained despite the
reduced time available to Ashby and Chenerey, with several species of
mollusc and crustaceans, including those discovered as a result of the
Hamburg Museum Expedition, being located along the southern shores of
the Island, where a new species of Mollusc from the genus Eligidon was also
located.158 The collections were returned to the South Australian Museum,
with the results being summarised two years later in the journal of the Royal
Society of South Australia. Altogether the pair reported upon the existence
of twenty-two species, of which five were wrens from the genera Sericornis,

Calamanthus, Stipiturus and Malurus. In reviewing these last groups they
also proposed their own systematic revisions, beginning with the two Shark
Bay races of the Scrub-Wren, Sericornis maculatus balstoni and Sericornis
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maculatus hartogi, which they suggested were in fact conspecific and
distinct from the mainland Sericornis maculatus, and should thus be
classified as Sericornis balstoni, Ogilvie-Grant‟s original name based on
Shortridge‟s collections from Bernier Island.159 Ashby and Chenerey also
made an important observation concerning the distribution and phylogeny of
the Black-and-White Wren. Back in 1921, Whitlock had contributed a
supplementary note to The Emu on his field-work at Shark Bay where he
had suggested that the existence of two endemic Island species of Blackand-White wren some 800 kilometres apart as being due to the independent
survival and evolution of a single species once widespread across the
intervening area of mainland but which had become isolated due to
„geological changes‟, and now Ashby and Chenerey proposed an alternative
explanation, positing that the two Island species were in fact representatives
of the mainland species Malurus cyanotus that had, owing to the „special
ecological conditions common to these two widely-separated islands‟ both
developed the black plumage that distinguished the insular forms out of the
deep

blue

plumage

that

characterized

the

mainland

birds.160

This

observation, which effectively anticipated the use of a more advanced
concept from the science of ecological biogeography to largely settle the
question of the phylogeny and systematics of these two Island populations,
represents another landmark in the emergence of ecology at Shark Bay. In
1928 Chenerey contributed a second paper, to The South Australian

Ornithologist, containing some further observations of bird-life encountered
during his visit to Shark Bay.161
Ashby and Chenerey were the last ornithologists to publish on field-work
at Shark Bay for more than a decade, and the last to report upon the
avifauna of either the Islands or the Peninsulas until the 1950s.162
Nevertheless, scientific interest in the bird-life of the area continued during
this time, by way of a series of revisions to the systematics of the birds
collected and described in the earlier decades of the twentieth century.
decades of the 1900s. The first major revision was a review of the genus
159
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Calamanthus outlined in 1937 by the young Western Australian ornithologist
Dominic Louis Serventy [1904-1988], based on an examination of skins held
at the Western Australian Museum. Rather than retaining the situation
allowed by the 1926 Checklist whereby one of the Islands of Shark Bay
suddenly harboured a bird previously recognised as sub-specific with, but
now regarded as a separate species from the near-identical birds on the
nearby Islands and the mainland, Serventy argued that the Dorre Island was
the same as the Dirk Hartog Island form, and that the only the Peron
Peninsula

formed

represented

a

distinct

species.

It

followed

that

Calamanthus montanellus dorrie applied to the Wrens of the two Islands,
with priority going to the nomenclature used by Mathews to describe one of
Lipfert‟s specimens, whilst the Wrens of the mainland reverted to the name

Calamanthus isabellinus first employed by Gould some considerable time
before Carter‟s field-work in 1916-17.163 Importantly, the zoogeographical
implications of this new arrangement were in line with Shark Bay‟s place as
a biogeographical transitional area previously established by Woodward and
Diels, with the birds of the Islands having affinities to the South-West forms
of Calamanthus montanellus, and birds of the Peninsula to the central
Australian forms of Calamanthus isabellinus. Furthermore, the division also
tended to support Shortridge‟s zoogeographical supposition to the effect that
the

marsupial fauna of Bernier and Dorre

Islands

represented the

northernmost current occurrence of a South-West fauna once more
widespread in distribution, or in other words, a stranded insular form of
characteristic South-West species. Serventy himself endorsed a similar view
in

his

revision

by

suggesting,

utilising

supporting

evidence

from

ornithological research at the Abrolhos, that the occurrence on Western
Australian islands of birds occurring some distance south on the mainland
pointed to the stranding of the island forms pushed southwards on the
mainland either by climatic changes or more recent extinctions heralded by
the arrival of European colonists.164
The next major revision to systematics and nomenclature, applying this
time to the genus Sericornis, was proposed in 1953 by the outstanding
biologist and ornithologist Ernst Mayr [1904-2005] of the American Museum
of Natural History, and a second ornithologist, Robert Wolk, attached to the
same institution. In 1931 the American Museum of Natural History had
acquired a massive collection of Western Australian bird skins and eggs,
163
164
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after purchasing the holdings of Lord Rothschild‟s Tring Museum, which had
only a short time beforehand been considerably augmented by Rothschild‟s
own purchase of Mathews‟ private collection, and the material thus gained
became an important basis for systematic revisions of Australian birds.165
Mayr was the forefront of this work, utilising his skill as one the world‟s
leading evolutionary biologist in combination with his own field-work in New
Guinea and Australia to undertake a propose more natural classifications to
a variety of genera, helping in the process to clear up some of the confusion
created earlier in the century by Mathews and his followers.166 The review of
the different races of the Spotted Scrub-Wren Sericornis maculatus that he
co-authoured was completed with the aid of additional specimens of the
different races sent to the American Museum of Natural History by both
Serventy and Ludwig Glauert, and appeared in 1953 an early issue of the
Western Australian scientific journal Western Australian Naturalist

167

Their

paper revised the nine sub-species of Sericornis described previously into
only five, with the Shark Bay forms of Sericornis maculatus balstoni and

Sericornis maculatus balstoni being, not just united as Ashby and Chenerey
had earlier recommended, but subsumed along with the Sericornis

maculatus geraldtonenis known from Geraldton and the Murchison into a
single sub-species of Spotted-Wren bearing the name Sericornis maculatus

balstoni in recognition of the priority of Ogilvie-Grant‟s original Bernier
Island form.168 Once again, the biogeographical significance of the revision
lay in the fact that the Bay‟s Islands became, for yet another group of
animals, the extreme outliers of a South-West species not occurring on the
mainland coast until some distance to the south.
The last of the wrens occurring at Shark Bay to be reviewed by
systematists were the Black-and-White Wren Malurus leucopterus and the
Western Grass-Wren Amytornis textilis. The uncertainty as to whether the
Dirk Hartog Island and Barrow Island forms of the Black-and-White wren
were relicts of a species extinct on the mainland, as Whitlock had suggested
in 1921, or if the similar forms had evolved independently from Blue-andWhite ancestors in the genus Malurus was revisited in the second half of the
twentieth century by Dominic Serventy and his ornithological colleague
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Hubert Massey Whittell [1883-1954] in their definitive guide to the avifauna
of Western Australia, Birds of Western Australia. Here Serventy and Whittell
endorsed this latter view, originally proposed by Ashby and Chenerey,
noting that the phenomenon that had come in the meantime to be known
as ecotypic variation had been observed in passerine birds elsewhere,
whereby the same factor or series of factors in two separate environments
was believed to have pushed the evolution of forms in the same direction.169
In 1982, this same explanation was endorsed, with additional support from
the science of evolutionary biogeography, in a major monograph on the
Maluridae.170 By this stage new ornithological field-work at Shark Bay had
established that the Dirk Hartog race of the Western Grass-Wren, Amytornis

textilis carteri, had become extinct, leaving the species occurring only on
Peron Peninsula.171 By the time of Shark Bay‟s nomination of World Heritage
listing in 1991, the nomenclature and systematics of the wrens of the
Peninsulas and Islands had largely been settled. The species listed in the
official nomination document, which was based in turn on a thorough survey
of the avifauna of the region by the leading ornithologist of the Western
Australian Museum, gave the species occurring at the Bay‟s Islands and
Peninsulas as the Dirk Hartog form of the Southern Emu Wren Stipiturus

malachurus hartogi, the Bernier and Dorre Island race of the Variegated
Fairy-Wren and the Dirk Hartog races of the White-Winged Fairy-Wren, both
insular forms of mainland species, the Striated Field-Wren Calamanthus

fuliginosus campestris, the western sub-species of the Thick-Billed GrassWren Amytornis textilis textilis, the Variegated Fairy-Wren Malurus lamberti,
of which the sub-species assimilis on the mainland and Dirk Hartog Island
and bernieri on Dorre and Bernier Islands were recognised, and the Blackand-White or White-Winged Fairy-Wren Malurus leucopterus, of which two
sub-species were recognised, leuconotus on the mainland and leucopterus
on Dirk Hartog Island. Only three of these forms, the Southern Emu-Wren,
the Bernier and Dorre Island races of the Variegated Fairy-Wren and Dirk
Hartog Island race of the White-Winged Fairy-Wren, were regarded as being
endemic to Shark Bay.172
169
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Conclusion
The period of investigations in biogeography and evolution, a legacy of the
impact of evolutionary theory and the growth of specialties within natural
science in the latter part of the nineteenth century, produced some
outstanding contributions to the overall development of science at Shark
Bay. The publication of the first monograph devoted to the Bay‟s flora, the
incorporation of this material and subsequent field-work into the seminal
work of Western Australian phytogeography, the assemblage of thorough
collections of the region‟s surviving marsupial populations and the use of
this material to advance knowledge of the original distribution of the
Western Australian marsupial fauna, and the intense investigation and
interest in the region‟s avifauna and its taxonomic significance, were at the
forefront of this larger achievement. Moreover, one of these contributions,
the phytogeographic monograph resulting from the work in South-West
Australia completed by the Humboldt Foundation, is one of the foundational
events in the emergence of ecological science in Western Australia, whilst
the series of revisions to the systematics and nomenclature of different
wrens from the Bay, completed after the field-work of the period had
concluded, also contributed more broadly to the progress of ecological
biogeography in Western Australia. In neither case, however, do these early
forms of ecological science display any evidence of the dual traditions of
ecology identified by Bowen and Bowen in The Great Barrier Reef and
Worster in Nature‟s Economy, a situation also demonstrated by the contrast
between the nature writings of Watson and Edmund Banfield. More
significantly, the period had also given rise to the first involvement of local
Western Australian scientists in each of the three fields of botany, zoology
and ornithology. There is a sense in which these local contributions accord to
the second phase of Basalla‟s scheme for the spread of science, with the
work of Tunney, Lipfert, Carter and Whitlock taking on the character of the
latter stages of colonial science, where scientists in the New World begin to
extend the range of their activities, build their own scientific institutions and
structure, and lessen their dependence on the European homeland, all of
which then become the basis of the movement towards independence. At
the same time, the presence of another German expedition, which
accounted for some of the most significant scientific achievements of the
period, demonstrates the suitability established by the corresponding period
(1985) „Birds of the Gascoyne Region, Western Australia‟ Records of the Western Australian
Museum Supplement no.21
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of marine science of the polycentric model of science proposed by Reingold
and Rothenberg to incorporate the emergence of new scientific metropolises
or centres. The participation of the ornithologist Mayr at the American
Museum of Natural History in the series of revisions to the systematics and
nomenclature

can be

taken as further evidence

of this polycentric

framework, and also, of the shifting of scientific leadership from Britain to
the United States identified by Home and Kohlstedt with reference to the
history of Australian science in the twentieth century. This last development
is further evident in the remaining two periods in the history of science at
Shark Bay.
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VI
The Post-War Rise of Ecology
1951-1959
The dunes around Disaster Cove are blowing out from around the bases of
clumps of Pileanthus limacis, whose long, contorted, woody-roots are now
exposed. The fine sand was covered with tracks of lizards, mice and wallabies;
and of particular interest were tracks which could easily be confused with the
„rosettes‟ of foxes. These were found, upon close examination, to be made by
wallabies overlapping the prints of their forepaws. They may be the origin of the
stories of some seamen who have reported foxes on the islands. Lancelin left us
to return to Carnarvon and July 15 and 16 were spent by the party in working
around Disaster Cove. Traps were set, birds, geological specimens and
mammals were collected, and small burrows of the Boodie (Bettongia), under
the low bushes of “spinifex” of the plains (which we called the Open Steppe),
were explored and, in the evening of July 15 the expedition witnessed a
phenomenon unusual in such high latitudes. At 2345 hours the „aurora australis‟
became visible through breaks in the cloud as a deep crimson light between
240º and 140º extending about 40º above the horizon. It lasted for about five
minutes. It was seen one more at 0115 hours on July 16, and the crew of
Lancelin saw the lights again at 0400 hours as they were leaving Carnarvon.
W.D.L. Ride in The Results of an Expedition to Bernier and Dorre Islands (1962)

The rise of ecology at Shark Bay took place during the 1950s, the most
significant development and the single most important decade in the history
of science there between 1616 and 1991. Three separate research
programs completed during the decade were responsible for the rise of
ecology, which involved the widespread and general introduction of the
concepts and techniques of modern ecological science: a major research
program into commercially exploited stocks of the Humpback whale, which
established the
postgraduate

field of applied population ecology

research

program

in

sedimentology

at the Bay; a
and

sedimentary

processes in the marine environment, which introduced a form of ecosystem
ecology; and a biological survey of Bernier and Dorre Islands, which
inaugurated the school or tradition of wildlife ecology. This rise of ecology
took place after ecological science had passed through its formative stages
during the late nineteenth and early twentieth centuries,1 which explains
why three distinct and recognizable forms of ecology were able to appear
and suddenly transform the development of science at Shark Bay. The
advent of modern ecological science during the 1950s also occurred as part
of the wider diffusion of ecology across Australia in the post-war period,2
and was very much part of the same general process, being encouraged

1
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and facilitated by the heavy increase of state funding and involvement in
scientific field-work which took place after the Second World War.
Significantly, the University of Western Australia was involved in providing
some level of institutional support, personnel, or other kind of scientific
resource or expertise to each of the three research programs completed
during the 1950s. Two other pillars of the environmental or field-sciences in
Western Australia in the post-war era, the Fisheries Department and the
Western Australian Museum, also made important contributions to the
investigations completed during this period. These new ecological research
programs, and their close links to the burgeoning Western Australian
scientific community, in turn provided the foundation for the final period in
the development of science at Shark Bay before World Heritage listing, in
which the further development of ecology took place in conjunction with the
ongoing

emergence

and

development

of

an

independent

scientific

community in Western Australia.

Marine Biology: Population Dynamics
The first of the new research programs at Shark Bay involved a major
investigation into the population dynamics of the Humpback Whale

Megaptera novaengliae, a species harvested by commercial whalers both at
the Bay and in the Southern Ocean near Antarctica. This form of marine
biology, a recognised branch of applied population ecology,3 was designed
to achieve the goal common to most fisheries research across the world in
the post-war era; the calculation of the Maximum Sustained Yield or MSY of
an exploited stock or population, which in turn enabled a fishery to
managed in a manner that maintained annual harvests at the highest
possible level for an unlimited period of time.4 Based ultimately on a desire
to overcome the cycle of boom-and-bust that had characterized many
commercial fisheries during the nineteenth and early twentieth centuries,
MSY philosophy was founded upon the simple principle that fish or any
other wild animal, being renewable resources, annually produce a surplus
population that can be harvested without causing a long-term decline to the

3
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population or stock.5 Guided by this fundamental principle, the aim of
fisheries management was to restrict the annual harvest to a level as close
as possible to the MSY of the exploited stock, as a harvest either lower or
higher than this maximum sustained yield would be detrimental to the
industry, with higher harvests ultimately depleting the stock and its
capacity to reproduce, and lower harvests producing lower yields than
could otherwise be sustained in perpetuity.6 The means of ascertaining the
MSY was through biological investigations into the „life history‟ or
population dynamics of the exploited stock, involving research into growth
rates, age of sexual maturity, reproductive rates and capacity, and diet and
migration patterns, which, when combined with data on the annual harvest
and catch rates relative to fishing intensity, enabled the formulation of
complex mathematical models that could in turn be used to devise the MSY
of the exploited stock, at which the harvest could then be fixed.7
Emerging alongside the related school of ecological science concerned
with

the

management

of

wild

animal

communities

in

terrestrial

environments,8 the MSY concept had developed gradually in Europe and
North America during the 1920s and 1930s in connection with research on
and

management

of

commercially-exploited

scale-fish,

mollusc

and

crustacean populations. It was widely adopted in the post-war era,
effectively becoming the dominant paradigm of marine biological research
on exploited fish stocks during the 1950s, 1960s, and 1970s.9 Fisheries
science in Australia did not lag far behind this trend, with the application of
the MSY principle and its accompanying approach to marine biological
research being strongly advocated during the 1930s by William Dakin, who
was by then a Professor of Zoology at the University of Sydney.10 In
Western Australia, the MSY concept was introduced immediately after the
Second World War in the form of a policy of „rational exploitation‟, or
sustainable harvests set through research on population dynamics, which
5
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was first advocated by Dominic Serventy, who served as a Research Officer
with the newly-created CSIR fisheries research station during the War and
for a short time thereafter, in connection with the management of scalefish stocks of the South-West region.11 The new approach then became
established

as

the

prevailing

philosophy

of

fisheries

research

and

management as funding for research increased through a concerted state
effort to boost the productivity of fisheries resources, particularly for export
markets, being applied during the 1940s in connection with the rapidlygrowing Rock Lobster industry of the mid-west coast.12 By the start of the
1950s, this new approach to fisheries research and management was also
spreading to Shark Bay.
The revival of commercial whaling in Australia after the Second World
War was part of the broader expansion of commercial fishing operations
that drove the adoption of MSY as the guiding principle of fisheries
management in Western Australia. Whaling had a long history in both
Shark Bay and Western Australia generally, having been carried out by
visiting ships since at least the late eighteenth century, and becoming one
of the colony‟s first industries to be established after 1829.13 However, the
modern form of the industry began only in 1912 when a fleet of Norwegian
whalers, consisting of factory ships and attendant chasers equipped with
the new grenade-harpoons, arrived at Fremantle to commence harvesting
the population of humpbacks that migrated from summer feeding grounds
in Southern Ocean near Antarctica to winter breeding and calving grounds
located between Shark Bay and the Dampier Archipelago. Norwegian shore
stations were also established at the same time at Frenchman‟s Bay inside
King George and at Point Cloates below North-West Cape north of the Bay,
with both forms of whaling continued until the Great War caused the
industry to shut down across the world in 1916. During the interwar period
increased whaling activity by large and modern fleets in the Antarctic led to
further harvesting of the west coast Humpback population, before another
Norwegian shore station was established in 1925 at what became
Norwegian Bay, again on the stretch of coastline between Shark Bay and
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North-West Cape, with the station operating until 1928.14 The return of the
Norwegians for a third time in the late 1930s heralded a dramatic
resumption of whaling in Western Australia, when some 7,240 Humpbacks
were taken between 1936 and 1938 by a large fleet operating inside of
Shark Bay and in nearby waters.15 This reckless slaughter, combined with
similarly unsustainable harvests in Antarctic waters, caused a dramatic
decline in the population, until the Second World War provided the stock
with a reprieve. Early attempts at the international control of whaling,
made during the rush of factory ships and chasers to the Antarctic during
the 1930s, became the basis of a concerted approach to effectively manage
the industry embodied in the formation of the International Whaling
Commission (IWC) in time for the resumption of commercial activity in
1946.16 Under IWC regulations, each nation engaged in whaling received a
quota of a total harvest set at a level thought to be sustainable in the longterm, with the MSY for separate whale populations being reviewed annually
on the basis of scientific advice submitted by member nations. The
Commonwealth Government created the Australian Whaling Commission
(AWC) in 1948 to conduct the industry in Australian waters and undertake
the scientific research necessary for the formulation of sustainable quotas.
In 1950, the AWC opened a new shore station and processing plant at
Babbage Island on the outskirts of Carnarvon, where the full quota of the
west coast population of Humpback whales was to be processed.17 It was
here that the first of the post-war ecological research programs at Shark
Bay was undertaken.
The scientist engaged by the AWC to investigate the population dynamics
of Humpback whales was the marine biologist R.G. Chittleborough. He was
at an early stage of his scientific career, having graduated from the
University of Adelaide in 1948 with a Bachelor of Science, before spending
a year as a field biologist with Australian National Antarctic Research
Expedition on Heard Island researching the biology and behaviour of seals,
penguins and albatrosses, and then returning the University of Adelaide to
obtain honours in 1950.18 Appointed as a Research Officer with the CSIRO
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Division of Fisheries in 1951, and seconded to the AWC later the same
year, Chittleborough continued in his role as the principal investigator of
the exploited Humpback whale until 1957, by which time he had
incorporated his research into a PhD thesis in marine biology awarded by
the University of Western Australia in 1956. He was based for the majority
of this time at the new whaling station at Babbage Island, and undertook
his field work both there and out in Shark Bay. This research was
supplemented

with

additional

investigations

into

the

population

of

Humpback whales that migrates up the east coast of Australia undertaken
at whaling stations on Moreton Island, Byron Bay and Norfolk Island in the
South-West Pacific, and at the laboratories at CSIRO headquarters at
Cronulla in Sydney.19 After completing his research on Humpback whales,
Chittleborough moved on to strengthen his place as a pioneering Western
Australian ecologist by managing a major research project on the
population dynamics of the Western Rock Lobster Panulirus Cygnus, and
undertaking a groundbreaking study of marine pollution created by heavy
industry in Cockburn Sound south of Perth, before playing a leading role in
formation and early history of the Environmental Protection Authority of
Western Australia during the 1970s. After retirement he became a
committed environmental activist and writer characterized by a deeply
pessimistic view of human attitudes towards nature.20
Chittleborough‟s field-work at Shark Bay involved biological sampling and
field observations consistent with the practises employed by marine
biologist investigating the population dynamics of commercially exploited
species.21

Reproductive

organs

from

both

males

and

females,

corresponding in size to the enormous bulk of whales, were retrieved from
the flensing deck of the Babbage Island station and examined in order to
determine the age and reproductive history of individual animals. Precise
measurements of captured whales, an essential figure in the calculation of
growth rates relative to sexual maturity, were also taken, but after two
seasons Chittleborough was ordered by the AWC to desist from making his
own measurements and instead accept figures provided by staff at the
station. Believing the directive resulted from his earlier recording of
captured whales being less than the minimum length fixed by the IWC, and
recognising that the lack of precise measurements compromised the
19
20
21
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integrity of his research program, Chittleborough strongly resisted the
order, provoking a controversy that was resolved only through the
intervention of the CSIRO Executive, which acted to ensure that research
could continue.22 In addition to this biological sampling field observations
were conducted either in Shark Bay or outside Bernier and Dorre Islands
aboard whaling vessels, spotter aircraft and the Department of Fisheries
Research Vessel Lancelin, to provide data on the size of the migratory
population and the ratio of adults to juveniles. The final element of his
program, which was undertaken after each season‟s quota had been
reached, was a tagging program involving the firing of large steel darts into
individual Humpback whales, which, returned to the CSIRO by Japanese,
Russian, British, Norwegian and whalers from other nations working in
Antarctic waters, were used to improve knowledge on the migratory routes
and habits of the species.23
The results of Chittleborough‟s investigations at Shark Bay were
embodied in a series of publications that began appearing even when his
research program was still in progress. Initially his papers reported upon
different aspects of his wider program, including the outcomes of aerial
observations undertaken over or just beyond the Bay, the results of early
inquiries into the reproductive history of individual female Humpbacks and
the reproductive capacity of individual males, and of the growth rates and
ages of sexual maturity of the species.24 Further publications continued to
appear after his field-work had ended, with some papers providing
additional insights into life history and population dynamics, such as the
age of whales relative to size, reproductive habits and cycles, and the size
of whales at sexual maturity, and other papers presenting more original
information, including an overview of his tagging program, the evidence
gained through this program of the intermingling of the Australian eastcoast and west-coast Humpback populations in Antarctic waters, and his
relocation at Babbage Island of a steel tag fixed to a whale in the Antarctic
22
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by a British whaler during the mid-1930s.25 However, the main results of
Chittleborough‟s research were incorporated into his PhD thesis of 1957,
which was later published in the form of a lengthy paper that appeared
some time afterwards in Australia‟s premier journal of marine biology, the

Australian Journal of Marine and Freshwater Research. After presenting in
full detail his accumulated evidence on reproduction, nutrition, growth and
population structure, and outlining estimates of natural mortality and
annual recruitment within the population, Chittleborough moved on to
outline what was the centrepiece of his research, the MSY of the stock,
which he formulated as a complex mathematical model that could be used
to calculate a sustainable harvest under a number different regimes
exploitation that took into account such variables as the minimum legal
length, quotas and other imposed restrictions, and the average length, age
structure, and proportion of males and females represented amongst the
catch in any given year.26 His work constituted a landmark in the scientific
study of cetaceans, forming one of the first detailed studies of the
population dynamics of an exploited breeding population of any species of
whale anywhere in the world.27 Moreover, although further research on the
abundance and behaviour of whales has since taken place in Western
Australia, Chittleborough‟s detailed biological analysis has not been
paralleled due to the bans placed on the harvesting of whales, such that his
investigations at the Bay occupies a unique place in the history of
Australian science.
Yet Chittleborough‟s research, despite providing a means for calculating
the MSY of the west coast population of Humpback whales, had a limited
impact on the management of the Australian and international whaling
industries. As early as 1953, after only the third year of his research
program, sufficient evidence had been gathered to demonstrate that the
population, estimated to number approximately 10,000 individuals in 1949,
was falling rapidly, and hence, that the quota set by the IWC was greater
25
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than the MSY of the stock.28 The signs of depletion mounted in successive
years, with Chittleborough assembling further data attesting that both the
average size and age of harvested whales was declining, and the evidence
of a declining population continued to mount through the raw catch
statistics gathered after his research program had finished. But when this
evidence was put before annual meetings of the IWC Chittleborough‟s
warnings were either contradicted, often by a „rogue‟ scientist from the
Netherlands,29 or otherwise ignored altogether, so that harvesting at
unsustainable levels continued both in Australian waters and in the deep
Southern Ocean off Antarctica.30 When in 1963 the west coast population
reached a paltry 800 whales, of which the majority were immature, and the
east coast population only 500 whales out of an estimated total of 8,000 in
1949, the Australian industry collapsed, and the whaling plant at Babbage
Island was closed down. Later the same year, Humpback whaling was
belatedly banned by the IWC in the Southern Hemisphere.31 The last
remaining whaling operations in Australia, the Sperm whaling carried on at
Albany on the southern Western Australian coast, eventually shut down in
similar circumstances in 1979.32 The west coast population of Humpback
whales slowly increased, rising to an estimated 2,000-3,000 individuals at
the time of Shark Bay‟s addition to the World Heritage register of Natural
Places in 1991. The intended resumption of commercial harvesting of
Humpback whales in Antarctic waters under the guise of „scientific research‟
was abandoned by Japanese whalers in December 2007 following strong
public opposition in Australia, North America and Europe.33

Ecosystem Ecology: Sedimentation and Biofacies
The second of the new post-war research program involved an investigation
of

the

formation

and

geographical

pattern

or

biofacies

of

organic

sedimentation within the marine environment of Shark Bay. Conducted by
the young geologist Brian Logan as a postgraduate research project, this
particular program constituted a pioneering exercise in ecosystem ecology,
introducing a holistic conception of the ecosystem as a basic unit of
28
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scientific analysis and a sophisticated appreciation of the inter-relationships
between the biotic and abiotic components of the natural environment to
the wider development of science at the Bay. Logan‟s investigations
produced some profound insights into the both the geological and biological
composition of the Bay itself, demonstrating the influence of the underlying
bathymetric structure on the physical properties of the marine environment,
which in turn shaped the biological processes that contributed to the
ongoing geological development of the sea-floor. As a concomitant to this
groundbreaking ecological inquiry, Logan also became the first scientist to
complete a detailed examination and exposition of some of the most unique
and scientifically important features of the Bay‟s marine environment; the
steep salinity gradient that effectively divides the Bay into separate
ecological zones, the preponderance of extensive carbonate sedimentary
deposits in certain parts of the Bay, and the existence in Hamelin Pool of
living stromatolites that form the largest and most varied assemblage of
organo-sedimentary structures analogous to the oldest known macroscopic
life forms on Earth.34 The outstanding consequence of these achievements
was to open Shark Bay up to a series of intensive studies in ecosystem
ecology that took place during the 1960s, 1970s, and 1980s, and which
became crucial to the Bay‟s addition to the World Heritage Register of
Natural Places.
The origins of Logan‟s research program lay in two earlier visits to Shark
Bay. The first of these was made by the geologist Curt Teichert, a Research
Fellow in the Department of Geology at the University of Western Australia
between 1937 and 1946. In the course of his work at the University,
Teichert

had

completed

the

first

systematic

investigation

of

the

palaeontology and stratigraphy of Western Australia, which formed part of a
wider project designed to assess the oil reserves of the State.35 However,
his research also crossed to more general areas of scientific interest, with
his publications including a major study of the geological origins and
development of the Abrolhos Island, and an early contribution to knowledge
of the palaeoecology, or fossil records and organic sediments, of Western
Australia.36 This second publication contained reproduced an observation
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made by Teichert during a visit to Shark Bay that effectively foreshadowed
the research inaugurated by Logan and continued throughout the post-war
era:
The ecology of the present coasts of Western Australia should
provide much interesting material for the geologist but the field
has not been touched. For example, in the large embayment of
Shark Bay and its southern ramifications, Freycinet Inlet and
Hamelin Pool, sedimentation now proceeds under extreme
shallow-water conditions in a sub-tropical climate and adjacent to
the coasts of a semi-arid land with periodically flowing rivers.
Many imperfectly understood deposits of the geological past may
have accumulated under similar conditions and many lessons may
have to be learned from a study of these coasts. In the inner
parts of Hamelin Pool a unique deposit is now accumulating along
many miles of coast. This is composed of shells of a small species
of Cardium, almost to the exclusion of any other species. The
reasons for this accumulation are at present unknown, but the
conditions which led to it must have developed in comparatively
recent times, because a few feet below the assemblage, though
still of a pure coquina type, becomes much more varied in
composition.37
The second visit, which reaffirmed the Bay‟s significance from a geological
and palaeoecological perspective, also took place as part of a program of
research into the potential oil reserves of Western Australia. In 1954 a party
of geologists from the Western Australian Petroleum Pty Ltd (WAPET) found
at Hamelin Pool in the extreme reaches of Shark Bay‟s eastern gulf, not oil,
but rather living stromatolites, rock-like, algal-built structures that were
known from fossil records to have been widespread on earth during the
Precambrian era, some 3.5 billion years before the present, but which had
never before been recorded from a modern environment on Earth.38 The
discovery understandably caused a stir within the scientific community of
Western Australia, particularly at the UWA, which had entered a new phase
of increasing involvement in field investigations as part of the post-war
expansion of higher education in Australia under the guidance of the new
Professor of Geology, Rex Prior, who had been appointed to the chair in
1948.39

It

was

under

Prior‟s

guidance

that

Logan

undertook

his

groundbreaking investigations into the unique geological and biological
conditions of Shark Bay‟s marine environment.
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Logan commenced his postgraduate studies at UWA in 1956, a year after
completing a Bachelor of Science majoring in Geology at the same
institution. His project was funded by a Commonwealth University Research
Grant, and ran for a period of three years, with his doctoral thesis being
submitted in 1959. Investigations were divided between field-work at Shark
Bay and laboratory analysis at the University‟s Department of Geology.40 His
research had three principal aims: examination of the distribution or
biofacies within the Shark Bay of foraminifera, or the minute marine benthic
and planktonic organisms that secrete calcium-carbonate skeletons and
thus contribute significantly to the formation of organo-sedimentary
deposits in marine environments; a wider examination of the pattern of
organic sediments deposited on the sea-floor of the Bay; and an
investigation of the „environmental factors‟ or ecological conditions that
ultimately caused the formation of sedimentary biofacies.41 Clearly an
innovative and sophisticated contribution to the development of science at
Shark Bay, Logan‟s project was also at the forefront of international
research in sedimentology, and part of the growing international interest in
the structure and functioning of ecosystems. Only a few years before he
commenced his postgraduate studies, the foundations of modern energybased ecosystem ecology had been laid by the Americans Eugene and
Howard Odum, through their pioneering inquiries into energy flows at
Eniwetok Atoll in the Pacific Ocean, which had been crucial in establishing
the concept of the ecosystem as a fundamental unit of scientific
investigation and drawing attention to the relationships between the living
and non-living parts of the environment.42 This landmark event in the
development

of

ecological

science

had

in

turn

been

immediately

incorporated into geological research in sedimentology and stratigraphy,
invigorating interest in and understanding of the ecological processes
behind the formation of distinct sedimentary patterns or biofacies in both
past and present environments, another field where American scientists
were at the forefront of progress.43 The fact that Logan‟s project stood so
near to the forefront of international research in this area was a crucial
element in the success of his research its subsequent growth into a major
research project that took place during the 1960s and early 1970s.
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Logan‟s field-work at Shark Bay took place between 1956 and 1958. The
core of his research involved systematic sampling of sea-floor sediments
and sea-water throughout the Bay, a program completed with the use of an
advanced „snapper type seafloor sampler‟ developed during the 1940s for
use in hydrographic and oceanographic exploration by the United States
Navy Electronics Laboratory, which Logan employed with the support of the
Department of Fisheries during several cruises aboard the RV Lancelin and
other Departmental craft based at Carnarvon for fisheries monitoring and
research.44 Altogether, he obtained sediment samples from a total of 146
separate localities spread across Hamelin Pool, Lharidon Bight, Herald
Reach, Denham Sound, Freycinet Reach and Estuary, and the open portion
of the Bay lying inside Bernier and Dorre Islands, preserving each in alcohol
in preparation for microscopic analysis of organic content. Sea-water
samples were also taken at most of these locations.45 Throughout his time
in the field Logan made additional close observations of the total
environment, paying close attention to visible geological and biological
features, including the extent and distribution of seagrass banks, the
stromatolites and similar algal-laminated mats of Hamelin Pool, the vast
coquina deposits of Lharidon Bight and other large sedimentary deposits
heaped up by the action of winds and waves along the Bay‟s shoreline. His
research was supplemented with official records kept by the Government‟s
meteorological agency for the region on the physical environmental factors
of wind direction and intensity and rainfall. Logan also relied heavily on
Denham‟s official Admiralty Chart for his understanding of the hydrography
of the marine environment, which outlined with a high level of accuracy
such key features bathymetric features as the shallow bars, banks and flats
and the deeper channels that together constitute the underlying structure of
Shark Bay.46
The results of Logan‟s research were embodied in his 1959 thesis
„Environments, Foraminiferal Facies and Sediments of Shark Bay, Western
Australia‟. The outstanding discovery of his field-work, which in turn became
the platform upon which the thesis was built, was the existence of a highly
variable salinity gradient across the Bay. Created and maintained by the
channels, banks, bars and other features of the bathymetric structure of the
44
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Bay itself, which Logan recognised as constituting a drowned coastal dune
landscape modified by the actions of tides, waves and currents caused by
the winds, this salinity gradient was divisible into three distinct zones: an
oceanic zone, characterized by a normal oceanic salinity level of between
36-40‰, covering the open portion of the Bay north of Peron Peninsula and
behind Bernier and Dorre Islands; a metahaline zone, with a high salinity
level of between 40-56‰, occurring in Freycinet Estuary and Freycinet
Reach, and including Useless Inlet but not the oceanic waters of Denham
Sound; and a hypersaline zone, located in the barred basins of Lharidon
Bight and Hamelin Pool in the eastern gulf, where extreme salinities ranging
from 56-72‰ prevailed.47 Just as importantly, Logan‟s sediment and water
sampled had shown that both the nutrient levels of the water, particularly
nitrogen, and the organic content of sediments, mainly foraminiferal, were
directly correlated to salinity levels. It therefore followed that the
sedimentary biofacies of Shark Bay were related directly to the salinity
gradient that was in turn a factor of the bathymetric structure of the Bay
itself, so that the organic constituents of the geological deposits forming
within the marine environment were spread into a pattern caused by and
corresponding to the overriding physical properties of the water, or in other
words, that the biological processes contributing to geological development
could be explained by reference to the basic abiotic structure of the entire
marine ecosystem.48 This fundamental insight, arising as it did from Logan‟s
holistic conception of the ecosystem and the systematic character of his
research, became the foundation of the remainder of his contributions to
geological and ecological knowledge of Shark Bay.
The rest of Logan‟s thesis was in fact devoted to delineating and
explaining the existence of ecologically distinct organo-sedimentary deposits
or biofacies within the Bay. Some ninety-four separate species of
foraminifera had been found in his sedimentary deposits, one of which,

Spirolina hamelini, was previously unknown to science and described in his
thesis.49 For each of the three major zones of salinity Logan then identified
a

number

assemblages

of
of

separate

facies

foraminifera

characterized

and

by

corresponding

unique
to

the

taxonomic
underlying

bathymetric structure, so that each zone typically had channel, basin,
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littoral and sub-littoral facies.50 In regards to the metahaline zone, he also
made the notable finding that the vast seagrass meadows in these parts of
the Bay, particularly along Faure Sill and the vast Wooramel Seagrass Bank,
provided the habitat for a rich and diverse foraminifera fauna that
contributed more total organic components of overall sediments than any
other part of the marine environment.51 The thesis then concluded with an
examination of the

remaining constituents of sedimentary deposits,

contributed by the quartz and calcareous sands of the underlying geology
and by more recent deposits of calcareous materials from the rich
molluscan fauna of the Bay. It was in these latter sections that Logan
turned his attention to the striking biological and geological features noticed
by earlier palaeoecological and geological researchers. Dealing first with the
extensive deposits in Lharidon Bight of the small pelecypod Fragum

hamelini, classified some time earlier by the Australian conchologist and
ornithologist Tom Iredale and referred to by Teichert in his report on
Western Australian palaeontology and stratigraphy, Logan observed that the
assemblage extended only to a depth of two fathoms, and noting that very
few living bivalves occurred amongst the deposit during his two visits in
1956 and 1958, speculated that the immense mass of dead shell indicated
occasional blooms or proliferations possibly linked to temporary lowering of
the salinity level.52 He then turned to the extensive and well-developed
stromatolites of Hamelin Pool, the singular phenomenon that form the most
abundant examples of the early history of life on Earth known from the
fossil records but previously unrecorded from any part of the Earth in the
current geological epoch. The existence of these stromatolites were also
attributed to the peculiar ecological conditions imposed by the hypersaline
marine environment of Hamelin Pool, with Logan additionally noting that,
similar to his various foraminiferal biofacies, the stromatolites and adjoining
algal-laminated structures in this part of Shark Bay were divided into a
localised geographical pattern linked to different bathymetric conditions of
the sub-littoral platform where these features were found.53
After completing his studies at the University of Western Australia Logan
obtained a position in the Department of Oceanography and Meteorology at
the Agricultural and Mechanical College of Texas, where he continued with
his work on stromatolites, investigating ancient examples known from fossil
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records across the world and reappraising his earlier field-work at Shark
Bay. In 1961 he published a paper in the Journal of Geology describing the
stromatolites of Hamelin Pool at length, effectively
phenomenon to an international scientific audience.

54

introducing the

The paper drew a

number of important conclusions which shaped understandings of both
ancient and modern stromatolites for many years thereafter.55 Logan, after
again attributing the existence of algal-laminated structures to the unique
hypersaline conditions of Hamelin Pool, asserted that the stromatolites and
microbial mats were confined to the intertidal zone bordering the shoreline
and restricted in size to the mean tidal range of approximately 0.6 of a
metre. The formation of stromatolites and mats was explained as occurring
through the trapping and binding of carbonate sediment suspended in the
water by cyanobacteria, or to use the terminology employed at the time, by
blue-green algal filaments.56 He then identified three separate types of
structures, linking the characteristic morphology of each to distinct
environmental conditions created by waves and currents; the large and
conspicuous club-shaped stromatolites, which formed reef-like clusters
around minor headlands and points within the Pool, were attributed to the
higher force and energy of waves and currents in these localities, whereas
the low domed-shaped stromatolites and flat algal-laminated mats occurring
in bay heads and protected mud-flats were ascribed to the lesser or
negligible influence of waves and currents on morphological development.57
Logan also reflected on the value of these modern stromatolites as
palaeoecological indicators, suggesting that the evidence for environmental
determination of stromatolite morphology at Shark Bay meant that the
ancient stromatolites known from fossil records across the world could
likewise be classified by reference to the physical properties of the marine
environments in which they had formed.58
The

value

of

the

Hamelin

Pool stromatolites

for

palaeoecological

interpretation and reconstruction of ancient marine environments was
expanded upon in a second paper published in the same journal in 1964.
Authored by Logan in collaboration with two experts in ancient stromatolites
attached to the Shell Development Company in Houston, Texas, the
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principal objective of this paper was to outline a new classificatory system
for

ancient

stromatolites.59

Building

on

Logan‟s

earlier

linkage

of

stromatolite morphology to environmental conditions and his identification
of three distinct types of stromatolite, the new system took the unique
hemispheroidal structure of the laminated sediments that characterized
each of the three major geometric forms within Hamelin Pool as the basic
unit of classification, thus reinterpreting ancient stromatolites, previously
arranged according to a clumsy binomial taxonomy, as representatives of
either one of the three major forms or of a series of intermediate forms that
combined elements of the major types in different spheroidal patterns.
Given that these classifications were based on Logan‟s premise that
diversity of form was a factor of environmental conditions, it followed that
each different form was indicative of a particular set of controlling
environmental factors, so that fossil stromatolites organised under the new
system became direct palaeoecological indicators of past environments.60
Logan‟s work represented a major contribution to scientific knowledge, and
continued to influence understandings of both modern and ancient
stromatolites for years thereafter.61

Biological Survey: Expedition to Bernier and Dorre Islands
The third of the new post-war research programs at Shark Bay was a
biological survey of Bernier and Dorre Islands completed by a party of
Western Australian scientists in 1959, the first scientific expedition to the
Islands since the Cambridge Expedition of 1910-11. The concept of a
„biological survey‟, or a scientific census of the flora and fauna that
constitutes „the two interacting components of a single biological system‟,62
has a central place in the development of modern ecological science.
Deriving through the formation of the Bureau of Biological Survey of the
United States Department of Agriculture in the late nineteenth century, the
concept of the biological survey had developed during the early decades of
the 1900s as a field science based on the emerging concepts and
techniques of population-level animal ecology and concerned with the
59
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study, control and management of wild populations of pest or game species,
before growing to embrace community-level plant ecology and adopt a
broader focus on the documentation, monitoring and management of the
flora and fauna of remnant or protected wilderness areas.63 An early
attempt to establish a similar agency or program in Australia was made by
the Australian and New Zealand Association for the Advancement of Science
(ANZAAS) in 1935, but the Second World War had hindered its work, and it
was not until some time later that efforts in this direction were renewed.64
The arrival of the concept of the biological survey in Western Australia was
central to the larger increase in scientific activity consequent upon greater
investment in scientific institutions and research, and to the growing links
between science and conservation, that were hallmarks of the post-war
period. The work conducted through early biological surveys in the state in
turn became a foundation for the broader evolution of ecological science in
Western Australia that took place during the 1960s and 1970s following the
creation of a state branch of the CSIRO Division of Wildlife Ecology and the
resulting increase of activity in wildlife research and conservation biology.65
One of the earliest and clearest expositions of the purpose of biological
surveys in Australia actually appeared during the 1959, the same year of
the Expedition to Western Australia, in a paper prepared under the joint
authorship of the CSIRO scientists Robert Carrick and Alec Costin. Here, in a
comprehensive outline of the new approach to nature conservation
championed by the rising generation of Australian wildlife ecologists, the
role of biological surveys in documenting the flora, fauna and landscapes of
natural environments was expressly identified as the essential starting-point
for the management of natural areas, which the author‟s made clear must,
in order to be effective, proceed from a basic awareness and understanding
of the complex ecological processes that sustained living communities and
maintained the integrity of the wider habitat.66 Meanwhile, the development
of science in Western Australia since the Second World War had given rise
to the scientific expertise and institutional support necessary for the
63
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effective conduct of biological surveys and broader ecological investigations
into native wildlife and natural environments. The University of Western
Australia was once again at the forefront of this development, where a rapid
advance in teaching and research in the physiology and population
dynamics or animal ecology of native marsupials had taken place following
the appointment of Harry Waring, a British zoologist who joined the Zoology
Department in 1948. Much of this new research took place at the biological
research station established by the University at Rottnest Island, another
key development in the post-war expansion of scientific education and
research in the Western Australia.67 Developments at UWA had also been
matched in the early post-war period by similar progress at the Western
Australian Museum, where the appointment of another zoologist, W.D.L.
Ride, to succeed Ludwig Glauert as Director had heralded a considerable
increase in funding and the corresponding appointment of new staff and an
upsurge in basic field-work across the state.68
The Expedition to Bernier and Dorre Islands, one of the first official first
biological surveys to be conducted in Western Australia, was in fact a direct
product of the transformations within the local scientific community and the
developing movement for science-based conservation. During 1957 the
state‟s Fauna Protection Advisory Committee, established earlier under the

Native Fauna Protection Act 1952,69 had recommended to the Western
Australian Government that the status of both Islands be upgraded from the
classification of „Reserve for Native Game‟ that had been in place ever since
the closure of the lock hospitals to full A-Class reserve status to guarantee
protection for remnant marsupial populations. The Government had
complied with this request, with both Islands being declared A-Class
reserves for the „Conservation of Fauna‟. However, less than two years later
the Committee was presented with a request for twenty acres of Bernier
Island to be relinquished from the reserve to allow for the development of a
tourist resort. The chairman of the Commission, the Director of the
Department of Fisheries A.J. Fraser, responded by ordering a biological
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survey of both Islands prior to deciding upon the request.70 The personal
then recruited to conduct the survey included some of the key members of
the new generation of Western Australian scientists. Ride was himself
appointed to organise and lead the Expedition, with two other Museum staff
being invited to participate in the enterprise: Gerlof Mees, a Dutch-born and
ichthyologist and ornithologist who had only recently taken the position of
Curator of Vertebrates at the Museum, which he held from 1958 to 1963
before moving to the Leiden Museum and eventually returning to Western
Australia in retirement,71 whom Ride appointed as ornithologist to the
survey; and A.M. Douglas, a research officer who joined the Expedition in
the capacity of herpetologist. A second zoologist, C.H. Tyndale-Biscoe, a
lecturer at the University of Western Australia specialising in the physiology
of native marsupials, travelled to assist Ride in surveying the marsupial
fauna of the Islands. A senior botanist with the Western Australian
Department of Agriculture, R.D. Royce, completed the contingent of natural
scientists, although the Fisheries Department research officer B.K. Bowen
also travelled with the party to assist with the survey and to act as a liaison
officer with the crew of the R.V. Lancelin which been delegated to convey
the Expedition from Carnarvon, whilst a surveying party from the
Department of Lands and Surveys also travelled with the Expedition in order
to precisely fix the geographical position of prominent landmarks on the
Islands.72
The biological survey took place during the latter half of July 1959. The
Expedition departed from Carnarvon at dawn on 14 July 1959, reaching the
northern tip of Dorre Island in the vicinity of Disaster Cove, where Grey‟s
party had sat out the cyclone in 1839, later the same evening. For the next
six days the members of the Expedition worked between the Cove and
White Beach, the site of one of the old hospitals near the southern end of
the Island. On 20 July the Expedition moved to the northern end of Bernier
Island, spending two days working in the vicinity of the other former
hospital before moving overland towards the southern end of the Island at
Red Cliff Bay, where a fierce storm reminiscent of the weather conditions
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described by earlier visitors passed overhead. The Expedition was picked up
and returned to Carnarvon in the Lancelin on 27 July 1959.73 All the
principal objectives of the survey were completed, and the only mishap
occurred when „Mees accidentally drove a wooden spike into the sole of his
foot‟ on 21 July and was required to evacuate to Carnarvon, somewhat
curtailing

the

ornithological research.74

Expedition‟s

In

each

of

the

categories of zoology and in botany, the collections made represented the
most extensive ever made on the Island. This achievement was brought
about both through the manpower made available for the survey as well as
to the employment of a range of methods, which despite involving the basic
practises

of

shooting,

trapping

and

netting

employed

on

previous

expeditions to Shark Bay were, to judge from the results, more refined and
more expertly employed by scientists highly familiar with local conditions
and native fauna.75 Two novel techniques were introduced, firstly through
the use of spotlights to observe and collect native fauna at night, and
secondly through the use of nets, particularly „long-nets‟, to capture live
marsupials to form captive populations for observation and breeding at
UWA. Numbers of two separate species were eventually returned to the
yards

of

the

Department

of

Zoology:

the

Banded

Hare-Wallaby

Lagostrophus fasciatus, although all but one solitary male died shortly
afterwards due possibly to gas leakage from a faulty refrigerator in the
animal house; and the Boodie Bettongia lesueur, which prospered in
captivity at the University and formed a stable population studied by
budding zoologist for some time afterwards as an alternative to the
comparatively mundane Quokka Setonix brachyurus.76
One of the first outcomes of the biological survey to materialize was the
official adoption by the Western Australian Government of a set of
recommendations presented by the members of the Expedition. These
included the complete maintenance of A-Class reserve status for both
Islands, and that public access to the Islands be carefully controlled to
prevent

introductions

of

alien

predators,

the

lighting

of

fires

or
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indiscriminate shooting, and finally, that the goat herd on Bernier Island be
eradicated. The scientific findings of the survey were then incorporated into
a major report on the natural environment of Bernier and Dorre Islands
published in 1962. The report included an introduction and a narrative
account of the Expedition, both prepared by Ride, who wrote with an
attention to detail and a lively narrative style that harkened back to earlier
nature writing by past visitors to Shark Bay.77 A third section prepared by
Ride, a review of the „Physical Environment‟, was also the first part of the
report to demonstrate the broad ecological focus that had underpinned the
survey as a whole. The purpose of this section was to delineate the abiotic
factors impinging upon living or organic communities, and was devoted
largely to an account of the geological development and character of the
Islands, based upon observations made during the survey plus the broad
geological overview of the entire region recently presented in Brian Logan‟s
postgraduate thesis. Brief description of the climate and lack of freshwater
filled the remainder this section, which was otherwise notable for Ride‟s
remarks concerning Péron‟s earlier discovery fossilised gastropods on
Bernier Island, here identified as a species of the genus Bothriembyron.78 A
section on avifauna by Mees recorded positive identifications of some thirtytwo separate birds, three of which had not been reported from the Islands
before.79 His main interest in his contribution to the report lay, somewhat
unsurprisingly, in the problem of the systematics and nomenclature of the
Island race of the Field-Wren Calamanthus. Reviewing both the original
classifications of Gregory Mathews and Dominic Seventy‟s revisions of 1937,
and conducting his own further examinations of skins kept at the Western
Australian Museum, Mees proposed that the two previously identified
species of Calamanthus fuliginosus and Calamanthus campestris were in
fact conspecific, and further, that the Island and mainland Wrens were in
fact all of a single form that Mathews‟ priority dictated be named

Calamanthus fuliginosus dorrie.80 The new arrangement was subsequently
accepted by Serventy and Whittell.81
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The Report‟s treatment of the Island‟s flora gave an even clearer
indication of the new-found ascendency of ecological science. Royce‟s
presentation of his botanical collections and observations, the first devoted
exclusively to the Islands and the first discussion of botanical field-work at
any part of Shark Bay since Diels at the very start of the twentieth century,
at once demonstrated a thorough grasp of the relationship between
vegetation communities and the physical environment first examined in the
Western Australian context by the Humboldt Foundation Expedition, and
developed locally by the botanist Charles Gardner, Director of the state
Herbarium in the period between the two World Wars, through further
studies of vegetation structures, patterns and adaptations in the SouthWest region.82 He divided the vegetation of the Island into four discrete
communities based on the mixture of species and the structure of the
vegetation relative to the character of the soil: these communities were the
„travertine crust‟, consisting of sparse and hardy plants inhabiting rocky and
exposed areas of limestone cliffs; a „sandhill‟ community, made up largely
of common South-West species specially adapted to growth in sand-dunes
of the coastal zone; an „open steppe‟ lying inland from the coast, made up
of a mixture of low shrubs that together provided almost complete ground
cover of the underlying, undulating sandplains; and a area of „tall scrub‟,
made up of thick and tangled shrubs ranging to eight feet or more in height,
and occurring along both the ridges and in the valleys of sandhills in the
inland parts of the Islands.83 Royce also identified a fifth vegetation
community restricted to Bernier Island, an area of „unconsolidated sandhills‟
dominated by spinifex tussocks growing intermittently on wide patches of
moving sand, which he attributed to the effects of over-grazing by goats left
on the Island when the old hospital was disbanded.84 Beyond this, Royce
noted that the phytogeographic mix of the flora was split more or less
evenly between the two major South-West and Eremean provinces, and
that the plant-forms on both Islands displayed a clear trend towards the
north and north-east in reflection of the strength and frequency of the
prevailing winds at Shark Bay. He also listed which species provided fodder
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for the native marsupials, noting that many plants displayed clear evidence
of grazing.85
The other highlight of the biological survey from the standpoint of
ecological science was Ride‟s and Tyndale-Biscoe‟s review of the mammals,
which accounted for nearly a third of the Expedition‟s official Report. Their
primary objective in this section was to sketch a preliminary outline of the
population dynamics of the marsupial fauna inhabiting the Island on the
basis of the observations of habitat and species composition, measurements
of weight and length, analysis of faeces and the preliminary results of
laboratory analysis of the specimens collected during the survey, which had
involved examination of female reproductive organs for clues on age of
sexual maturity and on embryo development.86 This was done for each of

Lagostrophus fasciatus, Lagorchestes hirsutus, Bettongia lesueur and
Perameles bougainvillei, with available evidence on age composition and
diet relative to the vegetation communities suggesting that each population
was stable in its habitat.87 At the same time, the authors also remarked that
the relative abundance of the one species of wallaby, Lagostrophus

fasciatus and the corresponding scarcity of the other wallaby, Lagorchestes
hirsutus, pointed, considering the overlaps in habitat and food sources, to a
natural inbalance that favoured the

Banded-Hare

Wallaby.88

Similar

preliminary outlines of the population dynamics of the two species of native
mice, the Ashy-Grey Mouse Gyomys albocinereus and the Shark Bay Mouse

Thetomys praeconis, whilst general observations were recorded for the two
species native bats occurring at the Island. The observations made of the
structure

of

bougainvillei,

the
as

warrens
well

as

of

the

burrowing

observations

of

the

marsupial
warrens

Perameles
of

Gyomys

albocinereus, were reported upon in full. Notes were also recorded on
introduced fauna, with the presence of the large goat herd on Bernier Island
being noted, and the absence of any sign of the domestic mouse Mus

musculus previously reported on Bernier Island by Shortridge being
identified as the first potential example anywhere in Australia where the
extinction of the European house mouse had not been accompanied by
extinctions of native mice species.89 Ride and Tyndale-Biscoe rounded out
by commenting on the zoogeography and systematics of the Island‟s native
85
86
87
88
89
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marsupials. The sub-specific variations identified by Thomas were endorsed,
albeit without the thorough comparisons of different forms that was no
longer possible due to extinctions on the mainlands, but Shortridge‟s
statements to the effect that the Island‟s fauna were „stranded‟ populations
of species subsequently pushed further to the south on the mainland was
qualified in the light of advances in understandings of past climatic changes
indicated that each of the four marsupial species in fact extended to similar
latitudes on the mainland in the 8,000 years since the Islands were
separated through rising sea levels.90
It was also Ride and Tyndale-Biscoe who made the fullest use of their
field-work to contribute more widely to scientific knowledge in the years
after the visit to Bernier and Dorre Islands. Ride incorporated his work on
the survey in an important paper on the biogeography of Australian
marsupials published in 1969 that advanced a new and fundamentally
ecological interpretation of the patterns of distribution and abundance of
marsupial populations on Western Australian islands, on the zoogeography
and phylogeny of Western Australian species, and on the wider geographical
distributions and evolutionary history of the Australian mammal fauna.91
Tyndale-Biscoe, who moved to the Australian National University shortly
after the Expedition‟s report was published, continued to draw on his
specimens kept at the Western Australian Museum to further his studies of
marsupial physiology, publishing one important paper on the reproductive
biology of female Lagostrophus fasciatus and assisting colleagues at his new
institution to conduct further inquiries into the population dynamics of the
same species.92 Meanwhile, the program of eradicating feral goats from
Bernier Island was instituted by the Department of Fisheries, with culls
being undertaken sporadically over following years, assisted in one instance
by a party of Gurkha soldiers on a visit to Western Australia for military
training under the command of a British officer who was also an
enthusiastic

amateur

naturalist

aware

of

the

Island‟s

biological
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significance.93 By 1984 the last goat on the Island had been killed.94 Rarely
visited by humans, Bernier and Dorre Island remain to this day as one of
the few true wilderness areas of Australia.

Conclusion
The research programs completed by Chittleborough and Logan during the
1950s and the biological survey of Bernier and Dorre Islands in 1959
together fostered the rise of modern ecological science at Shark Bay,
through the application of the theories, concepts and methodologies of
applied population ecology, ecosystem ecology, and wildlife ecology to
investigations in the environmental or field sciences. Each of these three
research programs were funded either directly or indirectly by state and
national governments or scientific and research organisations, with the
three main centres of field science in Western Australia, UWA, the Fisheries
and Department and the Western Australian Museum, providing a leading
source of support. Two of the program‟s, namely Chittleborough‟s research
on Humpback whales and the Expedition to Bernier and Dorre Islands, were
also directly linked to the development of conservation, the former in the
sense of the husbandry or management of natural resources, and the latter
to conservation in the form of the preservation of biological heritage.
According to the frameworks for the spread or development of Australian
science, the period can be judged to have additionally witnessed the
emergence of an independent scientific tradition. Together, the three
research programs completed in the 1950s meet many of the criteria
Basalla identifies as being critical to the transition to the third, independent
phase of his model, and likewise, the origins and objectives of the three
programs also accord to the emerging independence of Australian science
in the post-war era identified by Rod Home. More subtly, there is also
evidence of Home‟s and Kohlstedt‟s observation of the growing connection
between science in Australia and the United States underlying this same
emergence of national scientific independence in the fact that the origins of
each of the three fields of ecological science introduced to Shark Bay in the
1950s can be traced back to earlier schools or traditions of ecology
pioneered by American scientists.
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The three fields of science that contributed to the rise of ecology at Shark
Bay belong to the various fields, disciplines and sub-disciplines that
historians of science including Robert McIntosh identify as discrete forms of
the modern ecological science that emerged during the second half of the
nineteenth century and developed strongly during the twentieth. The rise of
ecology at Shark Bay also takes place firmly within the wider context for
the history of ecological science in Australia established by Libby Robin and
Thomas Dunlap. In particular, Robin‟s identification of the importance of
applied agricultural science to the development of ecological science in
Victoria

during

the

1950s

supplies

a

point

of

comparison

for

Chittleborough‟s contribution to the rise of ecology at Shark Bay through
applied marine biological research, whilst her identification of the links
forged between professional ecologists and conservationists in the same
decade, prior to the emergence of radical environmentalism, can be
compared to the progress in nature conservation that was one of the
principal results of the biological survey of Bernier and Dorre Islands.
Dunlap‟s work is also particularly relevant, establishing the broad context of
the post-war diffusion of ecology to Australia within which the rise of
ecology at Shark Bay took place. Dunlap‟s identification of the twentiethcentury emergence of the United States as a centre for the diffusion of
ecology and the important role of professional ecologists in promoting
nature conservation serves to illuminate and contextualise the larger
historical process enveloping, not only the rise of ecology, but the wider
development of science at Shark Bay.
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The Development of Ecology
1960-1990
Between 24 and 26 May, a family party of recreational fishermen, fishing in the
lee of Steep Point about 500m east of the seaward entrance to South Passage,
noticed a wheeling flock of birds east of their position at about 1100 h.
Assuming that this might indicate a feeding school of mackerel (Cymbium), the
party decided to investigate. Proceeding to about two nautical miles (3.7 km), to
a point in mid-channel almost adjacent to Cape Ransonnet where the water
depth was 6-7 m, they found a tightly bunched group of approximately 40
dugongs under attack by about 10 whales of small, medium, and large size, the
latter estimated to be considerably longer than the party‟s 5.3 m boat. The
water around the group of dugongs was stained with blood and contained pieces
of floating meat and gut, and wounded and dying dugongs. Dugongs were
familiar to the party through sightings on the previous day and the attackers
were recognised as killer whales.
Paul Anderson „Predation on Dugongs: Attacks by Killer Whales‟ (1985)

The development of ecology between 1960 and 1990 constitutes the final
period in the history of science at Shark Bay prior to World Heritage listing
in 1991. The scientific activities undertaken during these years represent a
direct continuation of the investigations completed during the earlier rise of
ecology, with each of the three pioneering research programs in applied
population ecology, ecosystem ecology and wildlife ecology introduced in
the 1950s becoming the foundation for an expansion and advancement of
ecological science in the 1960s, 1970s, and 1980s, and each of the three
developing fields of ecological science maintaining the close links to the
conservation of natural resources and the preservation of biological
heritage. In marine biology, research in population dynamics widened to
involve investigation into exploited populations of prawns, scallops, whiting
and snapper, with sustainable management resulting in three of the four
cases, a marked difference to the management outcomes resulting from
Chittleborough‟s research on Humpback whales. In ecosystem ecology,
Brian Logan‟s groundbreaking postgraduate study gave way to a major new
research program on the marine sedimentary environments of the Bay, to
further studies of the unique stromatolites of Hamelin Pool, and eventually,
to a sophisticated investigation of the flow of energy and the physical and
biological structure of the marine ecosystem. Finally, in wildlife ecology, the
biological survey of Bernier and Dorre Islands was followed by another
biological survey of Dirk Hartog Island, and by a series of investigations in
wildlife

research

and

conservation

biology

concerned

with

rare

or

endangered populations of birds, reptiles, and marine mammals. These
investigations

again

took

place

within

the

context

of

the

ongoing

development of ecological science in Australia, the rise of the Unites States
as a scientific metropolis or centre for the diffusion of ecology, and the
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increasing growth and independence of Western Australian scientific
community.

Research in Marine Biology
The first major marine biological research program to be initiated at Shark
Bay after Chittleborough‟s investigations of the Humpback whale population
was concerned with investigating the population dynamics and calculating
the MSY of prawns. Two species of paenid prawns, the Western King Prawn

Panaeus latisulcatus and the Brown Tiger Prawn Panaeus esculentus,
inhabited the Bay in populations of a size sufficient to support a lucrative
commercial fishery, and notwithstanding the extreme biological differences
between a fourteen-metre marine mammal producing a single calf every
three to four years, and an eighteen-centimetre crustacean that spawns in
the tens of thousands but which lives, breeds and dies in the course of a
single year, the philosophy of fisheries management in the post-war era
required essentially the same form of scientific research on life-history and
population dynamics as the basis for implementation of sustainable harvests
over the long term.1 Information on the prawn stocks in the Bay had
actually started to be gathered jointly by the Department of Fisheries and
Fauna and the C.S.I.R.O during the course of more general assessments of
fisheries resources undertaken aboard the R.V. Lancelin and, after 1958,
the new Research Vessel Peron, before the end of whaling enabled a new
commercial prawning to commence, after the AWC processing plant on
Babbage Island was reconfigured to process prawns for export, mainly as a
high-value seafood commodity to overseas markets.2 The basic information
gathered in the course of the resource appraisals completed at intervals
during the 1950s enabled the management of the new industry to adopt a
cautious approach from the outset, designed to avoid a repeat of the cycle
of boom-and-bust that had characterized other newly-opened fisheries
around the world. Beginning in 1963, Freycinet Estuary, Hamelin Pool and
Hopeless Reach were closed to trawling on the basis that juvenile prawns
had previously been located in these areas, with trawling only being allowed

1

Larkin, P.A. (1978) „Fisheries Management: An Essay for Ecologists‟ Annual Review of
Ecology and Systematics vol.9, pp.57-73; Hynd, J.S. (1975) „The Management of Australian
Prawn Fisheries from the Viewpoint of a Fisheries Biologist‟, in Young, P.C. ed First Australian
National Prawn Survey Canberra: CSIRO Division of Fisheries, pp.246-75
2

Slack-Smith, R.J. (1978) „Early History of the Shark Bay Prawn Fishery, Western Australia‟

Fisheries Research Bulletin Western Australia pt.20, pp.1-8

240

in the open part of the Bay lying north of Peron Peninsula and in between
Bernier and Dorre Islands and the mainland during a season running from
early March to mid-August.3 A policy of limited entry was additionally
enforced by the Department to avoid a rush of investment and a resulting
sharp increase of fishing effort, again to the rapid exhaustion of the stock
before sustainable management could be implemented.4 The final measure
necessary to ensure the long-term viability of the fledgling industry, the
detailed marine biological investigations necessary to provide the raw data
for calculation of the stock‟s MSY, was also implemented in conjunction with
the commencement of commercial trawling operations in the Bay.
The new research program of the exploited paenid prawn populations of
Shark Bay was established by R.J. Slack-Smith, a marine biologist employed
by the Department of Fisheries and Fauna. One of Slack-Smith‟s first
strategies was introduce a log-book at the start of the initial commercial
season in 1963, in which skippers of the trawlers were required to record
details of their catch and their fishing methods and efforts, so as to provide
more basic data on the abundance and distribution of prawns in the Bay.
Under this preliminary program, the Bay was divided into a grid of 1
latitude by 1 longitude blocks, with information being recorded for each
block on the total catch, the time and duration of fishing, the depth of the
water fished, and date and phase of the lunar cycle. In addition, random
samples were taken from the trawling fleet and from the processing plant at
Carnarvon, and measured by Slack-Smith both on site for total length, sex,
and the hardness of the shell that indicated the length of time since
moulting.5 By 1966 the evidence had accumulated to the point where SlackSmith could offer a detailed biological outline of the two exploited species;
both were identified to have extensive nurseries along the shallow Western
shores of the Bay, extending from Carnarvon south to Gladstone and the
Wooramel, and sexual maturity was deemed to be reached within a year,
with recruitment from the nurseries into the adult population that formed
the commercially-exploited stock inhabiting the deeper parts of the Bay
occurring in waves that took place throughout the year in a pattern that
appeared to correlate with the lunar cycle.6 This biological and ecological
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information, combined with the catch statistics for the preceding three
seasons, in turn allowed Slack-Smith to devise a sophisticated mathematical
model that could be used to both formulate the MSY and calculate the
maximum number of trawlers that could be allowed into the fishery to
restrict the annual yield to its sustainable maximum.7 His research program
gave the Department a firm scientific basis to manage the prawning
industry in a way that maximised exploitation whilst guaranteeing the
ongoing commercial viability of the stock. Being one of the first advanced
studies of the life history of an exploited prawn population anywhere in the
world, was later presented at the 1967 conference of the United Nations
Food and Agricultural Organisation.8
In the three years after Slack-Smith devised his model the annual harvest
of prawns at Shark Bay actually increased, with a small rise in the number
of boats licensed to operate in the fishery being permitted and the closure
of nursery areas being maintained with a slight modification that increased
the total area opened to trawling. After yields had reached the three million
pounds calculated to be the MSY of the stock in 1970, the harvest stabilised
at this high level, a remarkable occurrence considering the wild fluctuations
from year to year in the catches taken by commercial prawning operations
in other parts of the world.9 Yet much remained unknown about the biology
of the two exploited species, and in particular about the Western King
Prawn which formed two-third of the total catch each year, and so to further
advance knowledge in this area the Department engaged a new scientist,
J.W. Penn, to initiate an expanded prawn research programme.10 Penn‟s
research program was part of a wide-ranging investigation into the biology
and population dynamics of paenid prawns in Western Australia, involving
investigations of the smaller commercial populations in Exmouth Gulf and
Cockburn Sound near Perth, and for which he was, like Chittleborough
before him, to earn a PhD in marine biology, awarded by the University of
Queensland in 1976.11 His research at Shark Bay began in 1968, two years
after Slack-Smith completed his investigations, and initially ran for two
7
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seasons. Field-work was undertaken in the R.V. Flinders as well as from
samples taken from the catches of several commercial trawlers, with the
results being returned to the Department‟s new research laboratory at
Waterman, on the coast of the Indian Ocean adjacent to Perth, which had
opened just in time for the start of the new program. Part of the program
also involved a tagging experiment on adult prawns in the vicinity of Koks
Islet north of Bernier Island. Extensive data was gathered by Penn on the
growth rates, longevity and migration of prawns within the Bay, as well as
on the size dimensions and reproductive organs and functions of the two
exploited species.12 A second series of investigations was then staged in
1975. In this survey, 64 locations on an eight-kilometre grid in the centre of
the Bay were systematically sampled, with catch rate, size, ovary
development and species composition being repeatedly recorded from each
location times over the space of several months.13
Beginning in 1975 Penn produced a series of papers on the results of his
research that, like Slack-Smith‟s earlier work, achieved both national and
international recognition. Detailed studies of the spawning and fecundity of
the Western King Prawn, on the influence of tidal and lunar cycles on the
annual distribution of both exploited species within Shark Bay, on the
morphometric data concerning growth rates and sexual maturation collected
during the surveys, and on the mathematical relationship between the
fishing effort and catch rate of the trawling fleet, all broke new ground
within the science of marine biology.14 Two of these publications, both of
which appeared in the Australian Journal of Marine and Freshwater

Research, also contributed important new information from a wider
ecological perspective. The first of these incorporated the findings of
research undertaken in ecosystem ecology at Shark Bay recently completed
by

oceanographers

and

microbiologist

to

solve

the

questions

left

unanswered by Slack-Smith‟s preliminary investigations, by demonstrating
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that the migration of prawn larvae from the spawning areas in the open part
of the Bay to the nursery areas in the shallow inshore waters along the
western coastline and in Freycinet Estuary, and of the migration of juveniles
from these areas back out to the deeper and more open waters, was related
directly to the nocturnal flood tides that dominated in the winter months
and the corresponding ebb tides over summer interacting with the vertical
diurnal movements of prawns at different stages of their life history, to
produce migration patterns that unfolded against the general circulation of
water within the Bay.15 The second paper, published in 1980, incorporated
much of the biological research undertaken during preceding years to
demonstrate that the final stages of gonad development and the spawning
process itself were confined to a single stage of the life-cycle on the
Western King Prawn, that gonad development could be linked to changes in
water temperature and that fecundity was related directly to the size that
female prawns prior to reaching this critical stage, and that spawning at
Shark Bay and Exmouth Gulf took place throughout the year but peaked
between autumn and spring when the temperature of the water was at its
lowest.16
Slack-Smith‟s and Penn‟s research on the prawn populations of Shark Bay
provided the scientific basis for the sustainable management of the industry
through the maintenance of annual harvests at the MSY level of the entire
stock. This outcome was achieved through the maintenance of the closed
fishery system and slight modifications to other regulations governing the
industry, which included a small extension to the areas closed to trawling to
protect juvenile prawns and a slight shortening of the trawling season, with
both policies being monitored through radar surveillance of the industry by
Department of Fisheries and Fauna staff based at Carnarvon. Strict
statistical and scientific monitoring of the catch continued throughout the
1980s and beyond, and the number of trawlers licensed to operate in the
fishery under the regime established through the earlier investigations in
population dynamics was even permitted to increase, rising from thirty-five
vessels in 1975 to forty-one in the 1990s, with the annual harvest
remaining both stable and high, varying only slightly due to ecological
factors such as small changes in water temperature and the effects of heavy

15
16
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Penn (1980) pp.21-35

244

storms and cyclones.17 Because of this, the Shark Bay prawn fishery came
to be regarded as a model of sustainable management, although some
attention was given after World Heritage listing in 1991 to the destruction of
fish and other sea-life through the by-catch of the trawlers.18 In the
meantime, the development of the prawning industry had helped to
emergence of the d another commercial fishing industry, the trawl-fishery
for scallops, which had led in turn to another major research program on
the populated dynamics of an exploited primary resource. The first recorded
commercial harvest of the Southern Saucer Scallop Amusium balloti in
Shark Bay occurred in 1966 as by-catch from prawn trawlers, and
amounted to 6 tons, before rising to 37.8 tons in 1968 as markets for the
high-value bivalve were opened both domestically and internationally.19
With the profitability of the industry thus demonstrated, the new fishery
passed through a classic cycle of boom-and-bust, with a dedicated fleet of
scallop trawlers taking 350 tons between 1969 and 1970, before the stock
collapsed in 1971.20 By the mid-1970s the resource had recovered, prawn
trawlers again starting landing scallops as by-catch, and specialised scallop
trawlers reappeared in the fishery. Biological investigations designed to
provide a basis for the sustainable management of the industry began at
around the same time.21
Research on the Saucer Scallop stock of Shark Bay had commenced, like
the fishery itself, as a corollary to research on the prawning industry, when
the Department began to collect statistics of the annual catch and collecting
random samples from the trawlers for biological analysis. After the stocks
had recovered from the initial crash and dedicated trawling for the scallops
had recommenced, a more specialised and intensive research program was
established by two marine biologists on the staff of the Department of
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Fisheries and Fauna, D.I. Heald and N. Caputi.22 The program ran
continuously throughout the early 1970s, and was directed, as with all
investigations aiming to calculate the MSY of an exploited stock, at
providing information on the growth rates, reproduction, and annual
recruitment of the scallop population within Shark Bay. To achieve this
objective the Bay was again divided into blocks based on the same grid
employed by Penn during his investigations on prawns, with each block
becoming the primary unit of analysis for the statistics routinely collected by
each trawler operating in the fishery. Furthermore, to calculate growth rates
samples were taken from the blocks in the centre of the Bay between 1971
and 1978 were collected and analysed at the Department‟s laboratory for
shell height and gonad development. A tagging program was also
undertaken between 1971 and 1974, again with the co-operation of trawling
fleet, to uncover the movement of scallops within the Bay at various stages
of the life-cycle, and hence, provide information on the recruitment of
mature animals into the fishery.23 In 1984 a second research program was
inaugurated to follow up and augment the initial investigations in population
dynamics and life history.24 This second program involved more detailed
investigations of the rather complex process of sexual maturation of

Amusium balloti, the reproductive capacity and spawning period of the
species, and further studies of growth rates relative to environmental
conditions. Major investigations came to an end in 1986.25
The results of the two scallop research program became the foundation
for the management of the fishery during the 1980s and beyond. Through
the investigations it became clear that Amusium balloti grew rapidly in
Shark Bay, achieving sexual maturity within twelve months of spawning,
when the shell size reached approximately 90 millimetres. Growth rates
were additionally believed to be linked to water temperature, with higher
water producing faster growth. Spawning was known to occur at the peak of
summer, between December and January.26 The most prolific grounds were
also found to occur on the banks in the open part of the Bay behind Bernier
and Dorre Island. On the basis of this information the Department imposed
a set of regulations that included a minimum mesh size for scallop trawl
22
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nets, and a policy of license limitation, making the industry a closed fishery.
The main management strategy designed to achieve sustainable annual
harvests, however, was the declaration of an open season, which was
introduced as a result of the second research program. A variable season
was henceforth applied to the industry, with definite opening and closures
being set in early March and late August respectively to allow for a greater
or lesser annual harvest based upon a stock assessment carried out earlier
in the year by the Department, from which samples taken from the fishery
were

assessed

according

to

the

established

data

on

reproduction to calculate the MSY for that particular season.

growth
27

and

Operating

under this regime, the scallop industry, as with the prawning industry,
maintained stable harvests and avoided a repeat of the boom-and-bust
cycle that had marked the fishery‟s early history of exploitation.28
Research on commercial scale-fish populations in Shark Bay formed a
second major area of investigations in marine biology between the 1960s
and 1980s. The least important of these, in terms of commercial value and
the investment of scientific resources, was the whiting fishery that had been
established in the early part of the twentieth century by residents at
Denham, many of whom were pearlers or ex-pearlers. Two species of
whiting, closely related and highly similar in habits and appearance,
constituted the fishery; the Yellowfin whiting Sillago schomburgki, known to
the Bay‟s fishermen as „Fine Scale Whiting‟, and the Sand Whiting Sillago

annalis, referred to as the „Coarse Scale Whiting‟.29 Both species thrive
amongst the seaweed and sand of the shallow banks that are so abundant
in Shark Bay, and the whiting industry, conducted at a basic subsistence
level for decades after its inception, was built upon simple beach-netting of
the fish during the winter season, when the winds were moderate and the
water at its clearest.30 The research program that began during the 1960s
was prompted by the first major crisis to befall the industry, which followed
from the closure in 1963 of portions of Useless Inlet in and part of nearby
Brown Inlet in 1967 as part of the construction of a major solar salt works,
an industry that has been carried on at the Bay ever since.31 As a result of
the opening of the salt works an important area of whiting breeding grounds
27
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was lost, but just as importantly, the improved road access to the Bay
resulting from the construction of the works and its accompanying export
pier and residential facilities precipitated a sudden influx of commercial
fisherman who came to fish for whiting during the off-season of fishing
industries elsewhere in Western Australia. A quick increase in yields was
followed

by

gradual

decline

in

the

annual

harvest,

prompting

the

Department to order a new research program with a view to revising the
management of the fishery.32
Investigations into the Shark Bay whiting fishery were commenced in
1967 by the marine biologist and ichthyologist R.C.J. Lenanton for the
Western Australian Department of Fisheries. His program bore much in
common with the research in marine biology being conducted elsewhere in
the Bay at the same time, being designed ultimately to fix the MSY of the
whiting population, and thus involving the gathering of information on the
numbers of fishermen and boats involved in the industry, on the one hand,
and on the life history of the two exploited species on the other.33 Lenanton
immediately introduced a log-book similar to that kept by the prawn
trawlers, requiring the net fishermen to record the daily details of their
catches, their effort, and the areas fished. He also implemented a system of
tagging to provide some insight into the movement of fish within the Bay,
fixing tags over a 28 day period to some 4, 016 whiting from both exploited
species at Cape Peron, Broadhurst and Herald Bights, Monkey Mia, the
Western shore of Freycinet Reach, near the Salt Works at Useless Loop, at
Tumbledown and Sunday Island Bay on the east coast of Dirk Hartog
Island, and in South Passage. Over the space of a year some 290 tags were
returned by the fishermen to the Department.34 The final aspect of the
whiting research program involved the capture of fish for biological analysis.
This was carried out by Lenanton at Shark Bay during 1967, and involved
the examination of both adult and juvenile whiting, which were subjected to
length measurements and scale checks to ascertain age and growth, to
analysis of gut content to ascertain more about the diet of the two species
and how it varied from month to month and across different parts of the
Bay, and to studies of reproductive organs, in order that the mystery of
exactly where and when spawning occurred might be solved.35 The results
32
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of

the

program

were

used

to

formulate

the

Department‟s

future

management of the industry. A two-fold strategy was introduced, based
upon license limitation to restrict the fishery to the established fishermen
resident in the Bay, who took less than the MSY, and upon regulation of
nets to allow juvenile fish to escape capture.36 Under this system the
whiting fishery prospered, and no fundamental reforms to management of
the industry or any subsequent major research programs into the biology of
the two exploited species eventuated prior to the World Heritage listing of
Shark Bay.37
A second and more intensive series of investigations into scale-fish
populations at Shark Bay involved the Pink Snapper Chrysophrys unicolor.
Occurring inside and around the Bay in vast schools, the snapper industry
had been pioneered by large freezer boats working out of Geraldton since
the early 1900s, before developing after the Second World War in keeping
with the growth of the domestic markets in Western Australia, becoming the
largest scale-fish industry in the State after the salmon fishery of the
southern coast.38 In 1959 a new method of catching snapper had been
introduced into the Shark Bay snapper fishery, when large steel traps began
to be used in the rich fishing grounds of the outer Bay around Koks Islet
and in waters just outside Bernier, Dorre, and Dirk Hartog Islands. The use
of the traps proved a highly effective method of fishing, and yields
increased

sharply

as

a

result,

but

the

practise

was

immediately

controversial, being strongly opposed by traditional line fishermen based at
Carnarvon and Denham for a number of reasons: the view that too many
juveniles, and too many snapper altogether, were being taken in the traps;
the possibility that lost traps became „ghost traps‟ for the stock, as fish
caught inside died and became bait for ever-more snapper; the argument
that the traps damaged the coral outcrops and other benthic fauna around
which the schooling snapper congregated and over which the traps were
dropped; and the belief that the price received for Shark Bay snapper would
inevitably fall as a result of fish that were bruised and damaged in the
process of being caught by traps being placed on the domestic market.39
Amateur fishermen, to whom the Pink Snapper was a highly prized catch
36
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and who began visiting the Bay in ever greater numbers following the
opening of the first Caravan Park at Denham in 1961, also joined in the
movement against trap fishing.40 The response of the Department was to
order the first of what became two major reviews of the Shark Bay snapper
fishery.
The first review of the industry was commissioned by the Department in
1960 against the backdrop of the growing conflict between line and trap
fishermen. The investigation was conducted by Bernard K. Bowen, a future
Director who had been employed as a research officer ever since graduating
from the University of Western Australia with a Bachelor of Science in
1951.41 Bowen‟s inquiries did not, however, extend into the biology and
population dynamics of the Chrysophrys unicolor, being confined instead to
the collection of more general information about the conduct of the industry
and to an evaluation of the effects of the employment of traps within Shark
Bay. Gathering together statistical data from past seasons, submitted by
commercial fishermen as a condition of the general licenses under which
they operated, and undertaking a thorough survey of the total harvest
made during 1960, Bowen found little evidence to support the claim that
trapping was depleting the snapper population as a whole, and therefore,
that the total ban of traps advocated by line fishermen was unwarranted.
However, recognising that smaller snapper occurred more frequently in the
western and eastern gulfs than in the Bay‟s open waters behind Bernier and
Dorre Island, he did recommend that trapping be banned in these areas to
protect juvenile fish. A final recommendation related to a requirement for
more extensive catch statistics to be submitted by commercial fishermen,
including length-frequency, catch-per-effort and catch-per-area data similar
to what was beginning to be collected from the prawning industry, which
could then serve as a basis for future studies of population dynamics.42
These proposals were subsequently adopted by the Department, and as the
1960s progressed and the industry maintained stable annual harvests, the
opposition to trap fishing abated. However by the mid-1970s the issue
resurfaced, driven by a sudden increase in the number of commercial
fishermen using traps caused by a rise in the price of snapper, and the
ongoing opposition of traditional line fishermen and the ever-growing
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numbers of recreational anglers visiting Shark Bay.43 Under mounting public
pressure the Department introduced new regulations limiting the number of
traps to five per boat, restricting the time traps were allowed to be left in
the water to twenty minutes, and increasing the areas closed to trapping
from the two gulfs to include the rich schooling grounds adjacent to Koks
Islet and Bernier, Dorre, and Dirk Hartog Island.44 The Department also
ordered a second major review of the Shark Bay fishery.
The new research program began in 1981, and was undertaken by

a

team of permanent research staff with the Department of Fisheries and
Fauna that included the marine biologists M.J. Moran and M.S. Johnson. A
major feature of the program involved the use of underwater television
cameras to observe the snapper traps in operation. The results of this novel
technique demonstrated that the traps did not, as had been alleged during
1959-60 and again in the late 1970s, significantly damage corals, sponges,
sea pens, gorgonians and other benthic fauna around which snapper
congregated, and likewise, that lost traps did not continue to catch snapper
indefinitely as had been claimed, with snapper being frequently observed to
exit traps left on the sea-floor.45 Furthermore, tests on the quality of trapcaught snapper revealed no noticeable difference between line-caught fish,
such that poor handling emerged as the reason behind the occasional poor
quality of Shark Bay snapper. The program also involved inquiries into
aspects of the life history of the species. To provide information on the
movement of snapper within the Bay and between the Bay and surrounding
waters a major tagging program was inaugurated, with nearly 4,000
juvenile snapper being tagged inside the two gulfs between 1981 and 1984,
and a similar number of adults tagged in the vicinity of Koks Islet over the
same period.46 The most original component of the research, however,
involved a rigorous analysis of genetic variation within Chrysophrys unicolor
in Shark Bay. Between April and October 1984, samples from a total of 849
snapper were collected from Cape Cuvier, Koks Island, Denham Sound,
Freycinet Estuary and Faure Island, and sent for analysis of genetic
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variation and diversity at the Department‟s laboratories in Perth.47 This
study represented the first time that the techniques of molecular biology
that had developed during the second half of the twentieth century had
been applied to studies of the population dynamics of exploited fish
populations at Shark Bay, and produced results that had a profound effect
on the future management of the fishery.
The analysis of genetic material from Pink Snapper led to the exceptional
discovery that the stock was divided into two separate breeding groups,
with one larger population inhabiting the outer portion and western gulf of
Shark Bay, and the another smaller population frequenting the eastern gulf.
Such a discovery was constituent with the results of the tagging program,
which showed that fish did not move widely around the Bay at different
stages of the life cycle, as had previously been thought.48 The results of the
analysis, further considered in light of the insights gained from separate
studies on the varying salinity levels of Shark Bay waters, were then used
to advance the hypothesis that the eastern gulf population, which inhabited
waters of higher salinity than the other population, had formed through
natural selection of fish more tolerant to the higher salinity and less likely to
migrate widely, leading to the formation of a separate breeding stock.49
These ideas, based as they were on thorough knowledge of Pink Snapper
biology and a sophisticated ecological understanding the Bay‟s environment,
then became the basis for a major reform to fisheries management. To
protect the stock inhabiting the western gulf and outer Bay, where
commercial operations were concentrated, a new system of license
limitations was inaugurated, effectively converting the industry into a closed
fishery. Trapping was allowed to continue, but stricter controls were placed
on recreational fishermen, who had greatly increased in number following
the opening of a sealed, all-weather road between the North-West coastal
Highway and Denham in 1984, and who began to place considerable
pressure of the eastern gulf population of snapper following the extension of
the new bitumen road to the Caravan Park of Monkey Mia in 1985. 50 As
tourism continued to grow in the years thereafter, the minimum sizes and
bag limits applying to recreational fishermen were steadily tightened.
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Commercial harvests of Pink Snapper also had to be reduced as a
consequence of the growth of recreational fishing. However, subsequent to
the World Heritage listing of Shark Bay, consistent breaches of amateur
fishing regulations led to the total collapse of the eastern gulf population
and a serious depletion of the western gulf population, leading to a threeyear ban on exploitation of the eastern gulf stock and further reductions of
authorised

commercial

and

recreational

harvests

of

the

remaining

population. Eventually a special license and quota system was introduced
for the recreational fishermen, so that the whole of Shark Bay snapper
fishery became, like the commercial prawn, scallop and whiting industries
beforehand, a closed fishery.51

Progress in Ecosystem Ecology
Brian Logan‟s investigation of sedimentation and biofacies became the
foundation of a significantly enlarged scientific program established during
the 1960s to capitalise on the possibilities for further research. Logan was
himself the key figure in this expanded scientific program, returning from
the Agricultural and Mechanical College of Texas to the University of
Western Australia at the beginning of 1964 to manage what became known
simply as the Shark Bay Research Project.52 This new project also embraced
inquiries into the ecological processes contributing to sedimentology and the
wider geological development of the Bay, being directed at outset to the
investigation of the formation and early diagenesis, or the physical,
chemical and biological changes to sediments after deposition, of carbonate
sediments within the marine environment. As a corollary to this expanded
objective the scope of investigations were expanded beyond the scope of
Logan‟s initial research to include a dedicated palaeoecological component,
in the form of a more concerted emphasis on the development of
sedimentary biofacies in the context of sea-level changes and the
accompanying evolution of the hydrologic environment during the latter
part of the Quaternary Period, or in other words, over the entire geological
history of Shark Bay since the Bay formed with the rise of the seas at the
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beginning of the Holocene epoch.53 The project, which promised to advance
geological and palaeoecological knowledge holding practical value to
understandings of the formation of petroleum and to the oil exploration
industry, was funded through a large grant from the American Petroleum
Institute. Important financial support was also by the Australian Research
Grants Committee, and supplementary assistance was given by the
University of Western Australia, to which most of the new researchers were
attached.54
The Shark Bay Research Project commenced at the start of 1964. At the
outset of the Project Logan was joined by two postgraduate students from
the Department of Geology at UWA, Donald Cebulski and Graham Davies,
who were both embarking on research for PhD theses designed to expand in
a systematic manner upon particular aspects of the Bay‟s environment
initially investigated in Logan‟s own thesis of 1959. Cebulski‟s project,
concerned with a closer and more thorough examination of the structure
and dynamics of the entire marine ecosystem within which sedimentation
occurred, was highly significant from an ecological perspective. The basis of
his research was a methodical investigation of salinity levels, temperature
and oxygen content of water, and of nitrogen content of sediments, from
across

the

breadth of

the

Bay,

and

a

fuller

investigation

of

the

environmental factors impinging upon biological and related geological
processes, namely climate, winds, and tides. Data collection, undertaken in
the University research boat Uniwest and Fisheries vessels, took place
during February 1964, November and December 1964, February 1965 and
July 1965. Cebulski had made considerable progress towards the completion
of his field-work when, in late July 1965, he was killed in a car crash,55 thus
becoming the first scientist to die whilst engaged in research at Shark Bay.
His project was subsequently completed by Logan. Davies‟ project was
divided into a two-part study of sedimentary processes in operation in the
eastern gulf north of Hamelin Pool. The separate components of his
research consisted of a detailed examination of algal-laminated sediments
in Gladstone Embayment, the shallow bay formed near the mouth of the
Wooramel River just north of Hamelin Pool, and a thorough investigation of
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the development of sedimentary carbonate banks along the vast Wooramel
seagrass bank that lines the mainland coastline of Shark Bay between the
Gascoyne River and Faure Sill.56 This latter part of Davies‟ project was also
significant from a larger ecological perspective, being the first scientific
examination of the Bay‟s vast seagrass meadows as a distinct biological
community and as an agent of geological development in the ecosystem.
His field work took place over a duration of five weeks during 1965 and
1966 aboard the UWA Research Vessel Balamara, and involved the use of
several novel techniques, including the employment of a new sediment
sampler, the Van Veen grab, which returned deeper samples from some
244 separate locations, the use of an auger drill to obtain core samples to a
depth of six feet, and underwater observations and collections of sediments
using scuba equipment.57
At the time of Cebulski‟s death the Shark Bay Research Project stood on
the threshold of large expansion, which materialized at the start of 1966
when four more research students, all from the Department of Geology at
UWA, commenced new investigations. Two of these were year-long honours
projects devoted respectively to the study of carbonate sedimentation in
Hopeless Reach and Lharidon Bight.58 The remaining investigations were
PhD research projects undertaken by two recent geology graduates, James
Read and Gregory Hagan. Both projects also contained a strong ecological
focus. Read‟s project was based on the ecological processes driving
carbonate bank formation and the ensuing diagenetic formation of calcrete
deposits in the inlets of the Bay‟s western gulf, Useless Inlet, Boat Haven
Inlet, Depuch Inlet, and Disappointment Inlet, where hypersaline conditions
also prevailed in the extreme upper reaches.59 Hagan‟s project aimed to
build upon Davies‟ earlier research, by extending his investigations of the
development of sedimentary carbonate banks along the Wooramel seagrass
56
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bank to Faure Sill and nearby Fork Flat, which barred the entrance to
Hamelin Pool and thereby created the restricted movement of water
responsible for the existence of hypersaline water.60 Both Read and Hagan
also employed the new techniques introduced earlier in the Shark Bay
Research Project in the course of their own field work, obtaining systematic
samples of sediments and deeper geological cores for laboratory analysis at
the

Geology

Department

of

UWA,

and

completing

close

localised

observations of the bathymetry of their study areas using scuba equipment.
Their field work took place at different stages between 1966 and 1967.61
During 1968 an international authority on ancient stromatolites, Paul
Hoffman of the Geological Survey of Canada, joined the Shark Bay Research
Project to study the modern stromatolites of Hamelin Pool. His research was
based on the collection of a complete set of the various shapes and sizes of
stromatolites for detailed microscopic analysis of the internal composition of
the structures, which he was examining for evidence of the physical and
biological factors controlling stromatolite development.62 With the addition
of this last researcher, the Shark Bay Research Project encompassed a
variety of inter-related objectives, and thus moved towards realising the full
range of possibilities inherent in Logan‟s earlier postgraduate research.
Investigations in the various projects had reached an advanced stage when,
in 1970, the major financial support provided by the American Petroleum
Institute during the previous six years ended.63 However, funding for the
Project continued to be given by the Australian Research Grants Committee
and UWA, a situation abetted by the addition of two further postgraduate
research students during the early 1970s. These were D. Johnson, who
studied sedimentation in the Gascoyne River delta at Carnarvon, and J.E.
Glover, who studied sedimentation in the Wooramel River delta near
Hutchison Embayment.64 A third year-long honours project was also
60

Hagan, G.M. and Logan, B.W. „Development of Carbonate Banks and Hypersaline Basins,
Shark Bay, Western Australia‟ in Logan, B.W, Read, J.F, Hagan, G.M, Hoffman, P, Brown,
R.G, Woods, P.J. and Gebelein, C.D. eds Evolution and Diagenesis of Quaternary Carbonate
Sequences, Shark Bay, Western Australia Tulsa: American Association of Petroleum
Geologists, Memoir 22, pp.61-139
61
Read (1974) p-2; Hagan and Logan (1974) pp.62-63
62
Hoffman, P. (1976) „Stromatolite Morphogenesis in Shark Bay, Western Australia‟ in
Walter, M.R. Stromatolites Developments in Sedimentology 20, Amsterdam: Elsevier,
pp.261-271
63
Logan, B.W. (1974a) „Preface‟ in Logan, B.W, Read, J.F, Hagan, G.M, Hoffman, P, Brown,
R.G, Woods, P.J. and Gebelein, C.D. eds Evolution and Diagenesis of Quaternary Carbonate
Sequences, Shark Bay, Western Australia Tulsa: American Association of Petroleum
Geologists, Memoir 22, p-vi
64
Logan, B.W. (1974b) „Introduction‟ in Logan, B.W, Read, J.F, Hagan, G.M, Hoffman, P,
Brown, R.G, Woods, P.J. and Gebelein, C.D. eds Evolution and Diagenesis of Quaternary

256

undertaken during 1971 on sedimentation and tidal flat development in the
Nilemah embayment, at the head of Hamelin Pool. Between 1967 and 1974,
a total of eight researchers produced eleven theses for higher degrees in
geology under Logan‟s guidance, with postgraduate students continuing to
undertake major research projects at the Bay in the 1980s.65 However,
notwithstanding this considerable collection of doctoral theses and honours
dissertations, the principal results of the Shark Bay Research Project were
contained in two special memoirs published by the American Petroleum
Institute during the early 1970s.66
The first memoir, published in 1970, presented the results of the earlier
investigations completed by Cebulski and Davies in conjunction with Logan.
The opening paper, based on Cebulski‟s research and prepared by Logan,
provided a comprehensive outline of the ecological structure of the Bay,
reviewing the major abiotic and biotic factors influencing sedimentary
processes and detailing the relationships existing between these different
constituents of the entire marine environment. Accompanied by a series of
specially-produced charts depicting the three major zones of oceanic,
metahaline and hypersaline waters, the paper amounted to the first
published discussion of the importance of salinity and other physical factors
in shaping wider biological and geological processes, including those related
directly to commercial fisheries and wildlife populations, becoming as a
result one of the most cited scientific reference in the post-war history of
science at Shark Bay.67 The paper also contained a new insight into the
workings of the marine ecosystem, presenting evidence from water samples
that suggested that the organic matter produced by the vast seagrass
meadows was a major contributor to the relatively high levels of essential
nutrients in the waters of the hypersaline and metahaline zones, which in
turn fostered the rich growth of foraminifera and other benthic fauna
forming carbonate sedimentary deposits. The growth of cyanobacteria into
the stromatolite structures and laminated mats was additionally attributed
to the absence of the usual predators on marine algae, gastropods or
marine snails, which were unable to tolerate the hypersaline conditions of
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Hamelin Pool.68 Davies contributed two papers to the volume, each devoted
to a separate aspect of his research project. His examination of the
development of carbonate banks through the influence of seagrass
communities

made

some

important

breakthroughs,

by

proving

that

seagrass can contribute to the formation of sedimentary deposits to an
extent comparable to coral communities, which was a process demonstrated
by some pioneering research in ecosystem ecology, and by presenting
evidence that seagrasses, by forming into the vast fringing Wooramel
seagrass bank, were actually responsible for forming and maintaining some
of the key bathymetric features responsible for the existence of a steep
salinity gradient.69 A second paper, on algal-laminated sediments in the
Gladstone embayment, contributed to Logan‟s earlier work on the processes
of formation and the environmental determinants of the morphology of such
geological structures.70 Logan, Read and Davies combined findings of their
research to construct a geological history of carbonate bank sedimentation
over the Quaternary, which again highlighted the influence of seagrass over
the development of the Bay‟s unique ecological conditions.71
The second memoir of the American Petroleum Institute devoted to the
Shark Bay Research Program, published in 1974, presented the results of
the remaining investigations. Logan utilised the results of the core samples
taken by the various researchers to contribute his own paper dealing with
the diagenesis of carbonate sediments since the formation of the Bay at the
start of the Holocene, outlining a stratigraphic framework of sequences
within sedimentary deposits that revealed changes in the sub-surface
geochemical environment consistent with the evolution of the unique
ecological conditions of the marine environment that had, as a result of the
Program, begun to crystallize on this broad geological time scale.72 Two
major contributions to this general understandings of the biological and
geological developments that had taken place since the Bay‟s formation,
and the ecological relationships that simultaneously shaped and were
68
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influenced by these developments, were then outlined in papers presenting
the results of the research completed by Read and Hagan. Read‟s
investigations of carbonate sedimentation in the inlets of the eastern gulf
built upon the earlier conclusions reached by Davies on the geological and
ecological significance of the Wooramel seagrass bank, establishing from his
sediment samples and underwater observations that seagrass communities
had been active in forming fringing banks that divided inlets into bars and
basins that gave rise to metahaline and even hypersaline waters and to the
corresponding sedimentary biofacies.73 Hagan‟s work at Faure Sill and Fork
Flat

also

demonstrated

the

fundamental

importance

of

seagrass

communities on the development of the marine ecosystem, with his core
samples showing a gradual change in the organic constituents of sediments
which indicated that the growth of the vast seagrass meadows had both
given rise to, and benefited from, the barrier banks that restricted the flow
of water into Hamelin Pool and thus created Hypersaline conditions.74
Hoffman published the results of his investigations of stromatolites
separately, where he provided further evidence to Logan‟s preliminary work
on stromatolite morphology of the existence of three major types of
structures related to different environmental conditions, and outlining
further details on the internal composition and the growth processes of each
of three major kinds of stromatolite.75
The arrival of Hoffman to study stromatolites in conjunction with the
broader program of ecosystem ecology pursued by Logan and his team
precipitated a series of closer investigations of the internal biological and
geological dynamics of stromatolites and the unique ecological conditions of
Hamelin Pool that occurred after the completion of the Shark Bay Research
Program. These investigations were led by staff of the Geological Survey of
Western Australia, with much of the initiative and direction for the
investigations originating with the Survey‟s geologist Phillip Playford, who
had been a member of the WAPET team responsible for initially recognising
the existence of living stromatolites at Hamelin Pool in 1954.76 Field-work
by the Geological Survey began during 1968 and ran intermittently for
nearly ten years, with periodic visits to Shark Bay for field-work being
backed up by laboratory investigations conducted at Survey‟s headquarters
in Perth. The results, which had practical application in the field of
73
74
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petroleum research, appeared sporadically in the scientific literature during
the 1970s.77 Members of the Survey also hosted a number of overseas
experts in fossil stromatolites who came to Shark Bay during the early
1970s to study the modern forms at Hamelin Pool, including several
American experts based at universities across the United States.78 The
combined results of this research amounted to a significant international
contribution to scientific knowledge in the field.79 Between 1979 and 1985 a
series of intermittent visits to Shark Bay were also conducted by geologists
and microbiologists attached to the Bass-Becking Laboratory of the
Commonwealth Bureau of Mineral Resources. The purpose of these field
trips was also related to the wider petroleum exploration industry, and was
concerned with studying the Hamelin Pool stromatolites because they
represented the most diverse and abundant surviving examples of the
microbiological ecosystems that had once flourished in the shallow seas and
lakes of the Proterozoic and Cambrian epochs, when many petroleum
deposits had first formed. Here as well a number of internationallysignificant contributions to geological and palaeoecological knowledge
resulted through the research completed at Shark Bay.80
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The increased scientific attention on the unique sedimentary marine
environments of Shark Bay was also a critical factor in the origins of what
developed into one of the major environmental issues affecting the Bay in
the post-war period, a movement of protect the ecological integrity of
Hamelin Pool. The movement began in May 1969 when the University of
Western Australia applied to the Western Australian government for the
creation of an A Class reserve to protect Hamelin Pool and the adjacent
shoreline.81 The University‟s case rested on the high scientific value of the
stromatolite

reefs

although

the

necessity

of

protecting

the

entire

hypersaline ecosystem to preserve the Pool as a vast natural laboratory for
scientific research was emphasized from the outset. Threats to the Hamelin
Pool environment were recognized in the form of potential mining of the
vast coquina deposits for lime, through prospective oil and gas exploration,
and the prospects that a solar salt farm similar to the one recently
established at Useless Inlet might be approved at Hamelin Pool.82 The
Reserve was created in 1969, but only covered the intertidal area, as the
state had no power to declare marine reserves, while the protection of the
shoreline to 100 metres of the high-water mark was hindered by the
necessity of resuming pastoral leases, which extended to within 60 metres
of the shoreline.83 The uncertainty surrounding the protection of Hamelin
Pool following the initial declaration of a reserve in 1969 gave rise to a
growing movement for conservation, led by the same scientists involved in
research on stromatolites and the marine environment during the early
1970s. A meeting of interested parties held in Perth on 24-25 August 1973
then prompted the State Government to act, and following the passage of
special legislation, Hamelin Pool was declared as Western Australia‟s
second-ever marine reserve after Ningaloo Reef.84
The last major research program in ecosystem ecology to be completed
prior to 1991 was the University of Western Australia‟s Inter-Disciplinary
Marine Science Program. Unfolding during the early 1980s, and involving,
as

its

title

suggests,

inter-disciplinary

investigations

of

the

marine

environment, this new project also represents the pinnacle of research in
ecosystem ecology at Shark Bay for the period between the post-war rise of
81
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ecology and World Heritage listing. The Program was funded entirely by
UWA, and was managed by two North American scientists recruited to the
University as visiting Professors especially for the project; Steve Smith,
Professor of oceanography at the Hawaii Institute of Marine Biology at the
University of Hawaii, and Marlin Atkinson, a Professor of Zoology at the
University of Calgary in Canada.85 The research interests and expertise of
Smith and Atkinson guided the objectives of the Program, which signalled a
move

away

from

the

microbial-level

of

analysis

common

to

the

investigations into stromatolites and the biogeochemistry of the Hamelin
Pool conducted by the Western Australian Geological Survey and the BassBecking Laboratory, in favour of a return to a holistic focus on broader
ecological processes in the marine environment of Shark Bay as a whole
that had characterized Logan‟s postgraduate studies and his subsequent
research project. Indeed, the Inter-Disciplinary Marine Science Program was
conceived specifically for the purpose of building upon the groundbreaking
work in ecosystem ecology completed by Logan‟s Shark Bay Research
Project, with each of the smaller projects that together constituted this
latest scientific exercise sharing one of two related aims designed to further
advance knowledge of ecological processes within the Bay: the cycling of
nutrients within the marine environment, and the relationship between
these cycles and biological processes; and the role of seagrass communities
in the cycling of nutrients, wider biological processes, and the general
functioning of the marine ecosystem. To facilitate research towards this
second aim, a postdoctoral researcher from Scotland, Diana Walker, was
also recruited to UWA to assist the University‟s Professor of Botany Arthur
McComb with investigations in aquatic botany related to the overall
ecological significance of seagrass.86
Field-work for the Marine Science Program was completed during the
course of several excursions to Shark Bay between mid-1981 and late1983, with the results being processed at UWA and published during the
early and mid 1980s. Atkinson and Marlin completed their research largely
through a number of voyages in the Uniwest, which they employed for the
systematic collection of water samples from across the Bay. These samples,
measured at the point of collection for water temperature, were then
analysed in the University‟s laboratories for variables including salinity and
alkalinity, the level of dissolved oxygen, carbon dioxide, nitrogen, and
85
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phosphorous, and the content and make-up of zooplankton. Oceanographic
research related to the movement of water through the Bay were also
completed during these excursions, through the use of advanced measuring
devices, previously employed by Smith in studies of coral reef ecosystems
undertaken at the University of Hawaii, which were places on the seabed at
various locations throughout the Bay and left in position for extended
periods of time to monitor the direction and intensity of water flow.87 The
results of these investigations, published in 1983, demonstrated that a low
influx of nitrogen and phosphorous from the ocean constrained net organic
productivity, but that the metabolism of biological communities in the Bay
was nevertheless high due to a high level of dissolved carbon dioxide, which
developed through the same process of restricted water movement and
high evaporation that gave rise to the high levels of salinity, assisting the
growth of seagrass communities which in turn contributed nutrients and
oxygen essential to the planktonic and benthic organisms that, as Logan
and his team had already shown, gave rise to a high rate of carbonate
sedimentation.88 This original insight was later republished in a revised
paper drawing attention to the potential for physical oceanographic
processes to regulate both physical conditions and organic production within
a single confined ecosystem otherwise constrained by low nutrient influx
published in the journal Nature in 1984.89 A third paper based on the same
extensive research, outlining the changing distribution, abundance and
community structure of zooplankton and phytoplankton relative to varying
levels of salinity in the Bay appeared in 1985.90
Investigations into the seagrass communities of Shark Bay also occurred
at intervals between 1981 and 1983, with supplementary excursions taking
place between 1984 and 1986 with the support of UWA. The research
completed during these visits was intensive, involving a thorough aerial
survey of the Bay to ascertain the full extent of seagrass communities,
followed by „ground-truthing‟ or close inspections of meadows in both the
western and eastern gulf to ascertain the mixture of species, completed by
snorkelling or scuba-diving from Uniwest or by simple observation through
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the clearest and shallowest waters. Specimens from across the Bay were
also collected for analysis.91 In a more novel development, two meadows of
the most common species, Amphibolis antarctica and Posidonia australis,
were selected and careful monitored for growth rates over a two year period
running from 1982 to 1983, with the critical factor to the photosynthetic
process, sunlight, being measured on the seabed using an advanced
underwater light meter.92 The results of these investigations appeared in a
series of papers published during the mid-to-late 1980s. A significant
contribution to knowledge of the distribution and abundance of seagrass in
the Bay was one of the principal results, with McComb and Walker able to
demonstrate with precision the full extent of the meadows and the overall
occurrence of different species, establishing that vast monospeceific
meadows of Amphibolis antarctica accounted for some 85% of all
seagrasses, and Posidonia australis for the bulk of the remainder, but that
at an additional ten species also occurred in Shark Bay, making the region
the richest single seagrass habitat in the world.93 This research also served
to confirm the half-century old speculation of the Danish botanist Ostenfeld
on the biogeographical significance of the Bay‟s seagrasses, with the
mixture of temperate and tropical species and the affinities to the IndoPacific region.94 Beyond this, analysis of samples and investigations of
growth rates yielded the notable insight that the biomass of individual

Amphibolis antarctica plants was correlated to salinity, rising from a normal
or baseline level to a higher rate in metahaline waters where the physical
constituents of the water also varied, before falling again as salinity rose
closer to hypersaline levels. A seasonal variation in growth of both

Amphibolis antarctica and Posidonia australis was additionally detected,
being higher in summer when sunlight was maximised, and lower in
winter.95 More generally, the Inter-Disciplinary Marine Science Program had
served to confirm from an international scientific viewpoint the fundamental
ecological significance of seagrass communities in the marine environment
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of Shark Bay,96 thus contributing an important element to the case
presented a few year afterwards for the World Heritage listing of the region.

Wildlife Research and Conservation Biology
Some important work in the fields of Wildlife Research and Conservation
Biology took place at Dirk Hartog Island during the 1960s and 1970s. The
first scientific excursions to the Island since the visit of the ornithologists
Ashby and Chenerey in 1927 were made by amateur naturalists, beginning
in September 1967 when a party of around 30 students and teachers from
Wesley College, a select Perth High School, spent a week engaged in
collecting and observing flora and fauna. The results of the excursion were
two minor articles in the journal of the Western Australian Naturalist‟s
Club.97 During August and September 1973 a pair of amateur naturalists
from Perth, B.A. and A.G. Wells, also visited the island. Although the special
purpose of this visit related to ornithology, general observations were made
of the flora and fauna in the vicinity of the Quoin Bluff area, and a number
of traps were set for marsupials at the request of the Department of
Fisheries and Fauna. Two specimens of the Sandy Mouse Pseudomys

hermannsburgensis were collected in the course of this trapping. The major
results of this visit was a paper listing the wildflowers and reptiles and
listing and describing the avifauna observed on the Island published in the

Western Australian Naturalist.98 These visits were then followed by a
biological survey conducted by professional scientists, and by a pioneering
program to re-establish native fauna on Dirk Hartog Island.
The biological survey of Dirk Hartog Island was the first such survey to be
conducted in the Shark Bay region since the 1959 Expedition to Bernier and
Dorre Island. The survey originated in an invitation to inspect the Island‟s
wildlife extended by the pastoralist Sir Thomas Wardle, who held the lease
over the Island, to three local scientists: the botanist A.S. George, of the
Western Australia herbarium, and A.A. Burbidge and T. Evans, two
96
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zoologists with the Fauna Research Branch of Department of Fisheries and
Fauna, and subsequent members of the Western Australian Wildlife
Research Centre established in 1974.99 Burbidge had been involved in
surveys of other islands off the north-west coast at the time the invitation
to visit Dirk Hartog Island was extended, having visited Barrow Island, the
Monte Bello Islands, and the Islands of the Dampier Archipelago on
biological surveys for the Department between 1969 and 1971. These
surveys, despite their focus on assessing the environmental impacts of
petroleum exploration and industrial development, or in the case of the
Monte Bello Islands on the lingering effects of the British Atomic tests
conducted in 1952 and 1956, all shared the same basic character of the
earlier Expedition to Bernier and Dorre Islands, being concerned with
documenting the diversity of animal and plant life and the ecological
relationships that sustained this diversity.100 George, Burbidge and Evans
adopted this same basic objective for their new biological survey of Dirk
Hartog Island.101
The survey took place between 2 and 8 September 1972. Vehicles
provided by Wardle were used to traverse the various sandy tracks existing
to allow for the monitoring of livestock on the pastoral lease, enabling the
party to cover a wide portion of the Island during the week of their survey.
Although the party was smaller than the 1959 Expedition the breadth of
scientific interest was nonetheless broad, embracing observations of the
geology and physical environment as well as observations and collections of
the flora and vertebrate fauna. An extensive collection of flora was gathered
by George, amounting to 250 species in total, more than double the number
gathered by Royce on Bernier and Dorre Islands in 1959.102 This botanical
collection, the largest ever made on the Island, was split almost evenly
between species characteristic of the South-West botanical province and
species characteristic of the Eremean, thus reaffirming the Bay‟s position at
the junction of two basic phytogeographic units first established by Mueller
and Diels. George also followed the examples set by Royce in his
examination of the flora of Bernier and Dorre Islands by identifying, on the
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basis of the mixture of species and the types of soil, five distinct vegetation
communities covering Dirk Hartog Island.103 Extensive observations of birds,
mammals and reptiles were made, but the efforts of Burbidge and Evans to
collect new specimens of marsupial fauna were largely unsuccessful, despite
an extensive trapping program and thorough nocturnal and daytime
searches. A single specimen of the Sandy Island Mouse Pseudomys

hermannsburgensis, and a single specimen of the Lesser Long-Eared Bat
Nyctophilus geoffroyi, were the only native mammals taken during the visit,
although introduced mice, sheep, goats and cats were found to be common
across the Island.104 These results prompted a revision of previous scientific
descriptions of the Island‟s fauna. The Banded-Hare Wallaby Lagostrophus

fasciatus, reported by Peron to have been common on Dirk Hartog, Bernier
and Dorre Islands when the Baudin Expedition visited Shark Bay and
believed by Burbidge and George to be the „wallaby‟ sighted by Dampier in
1699, was presumed to have become extinct on the Island. The Boodie

Bettongia lesuer, of which a skull had been collected on Dirk Hartog Island
during the visit of the Freycinet Expedition and which now survived only on
Bernier, Barrow and nearby Boodie Islands, was also presumed to have
become extinct. The absence of any evidence of two other species common
on Bernier and Dorre Islands, the Western Hare Wallaby Lagorchestes

hirsutus and the Barred Bandicoot Perameles bougainvillei, in turn raised
the possibility that neither of these species ever occurred on Dirk Hartog
Island at all, despite possible sightings and presumptions of its occurrence
in the past.105
The results of the biological survey, eventually published in the Journal of

the Royal Society of Western Australia, provided the basis for ongoing
wildlife research on Dirk Hartog Island by Western Australian Wildlife
Research Centre. One of the first acts of the newly-formed Centre was the
implementation of a program to eradicate the feral goat population that
roamed the Island, similar to the program introduced on Bernier Island on
the recommendation of the 1959 Expedition. Working in co-operation with
the pastoral station, around 800 goats were destroyed in the first two years
of this program, with efforts to reduce the feral cat population being
undertaken simultaneously.106 The Centre also secured an agreement with
the lessee Wardle to begin an experimental program of reintroducing the
103
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Banded-Hare Wallaby to the Island. This program, one of the earliest
examples of re-introduction biology in Western Australia, began in April
1974, when 11 adult animals were taken from Dorre Island and placed in
two pens on Dirk Hartog Island. At the same time, staff of the Centre
undertook further investigations into the past and current fauna of the
Island. The results of these searches were far more successful than the
previous attempt. A trapping program carried out by W.K. Youngson yielded
nine Sandy Mice, two Little Bats Eptesicus pumilis, and two Ashy-grey mice

Pseudomys albocinereus, the first specimens of the species ever collected
on Dirk Hartog Island. Youngson also obtained a small collection of
invertebrate fauna. In order to obtain a fuller picture of the Island‟s original
mammalian fauna, two staff of the Western Australian Museum, D.
Merrilees and A. Baynes, excavated sub-fossil material deposited by
predatory birds in caves located at Herald Heights and Notch Point during
the April 1974 visit. From these deposits, the following animals were

Sminthopsis

identified:

maruina,

Antechinus

apaicalis,

Dasycercus

cristicauda, Perameles bouganville, Bettongia lesueur, Bettongia penicillata,
Leporillus conditor, Pseudomys hermannsburgensis, Pseudomys shortridgei,
Pseudomys praeconis and Dasycercus geoffroyi. At the same time,
Youngson excavated an owl midden near West Coast Mill, locating sub-fossil
remains

of

cristicauda,

Sminthopsis
Perameles

maruina,

bouganville,

Dasycercus
Leporillus

geoffroyi,
conditor,

Dasycercus
Pseudomys

hermannsburgensis, Pseudomys shortridgei, Pseudomys praeconis, and
Nyctophilus geoffroyi.107 The results of the 1974 visit, and in particular the
findings in regards to sub-fossil material, built upon the earlier 1972 survey
to produce a substantial picture of the native mammals occurring at Dirk
Hartog Island prior to the arrival of pastoralism and European settlers.
However, one unexpected result was the failure to find any sub-fossil
evidence of the Banded Hare-Wallaby, and subsequent to the 1974 visit,
doubts were raised within the Western Australian scientific community as to
whether Lagostrophus fasciatus had in fact ever lived on the Island.108 But
by this stage, the Banded Hare Wallaby had been successfully introduced
from Dorre Island. By December 1976 the breeding colony had increased to
33 adults with dependant young, and following further attempts to
exterminate feral cats, the first animals were released into the wild in
December 1977. When the program ceased in 1978, the Banded Hare
107

Burbidge and George (1978) pp.87-8
Baynes, A. (1990) „The Mammals of Shark Bay, Western Australia‟ in Berry, P.F.
Bradshaw, S.D. and Wilson, B.R. eds. Research in Shark Bay: Report of the France-Australe
Bicentenary Expedition Committee Perth: Western Australian Museum, pp.313-25
108

268

Wallaby had become established on Dirk Hartog Island.109 The success of
this experiment later became the model for a second, larger program of
reintroduction

biology

established

at

Heirisson

Prong

in

Edel

Land

established in 1992, shortly after World Heritage listing of Shark Bay, and
an even larger series of reintroductions inaugurated at Peron Peninsula in
1994.110
In the early 1970s, prior to the first reintroductions of native marsupials
at Dirk Hartog Island, another pioneering wildlife research program at Shark
Bay had commenced in connection with the Round or Sandhill Frog

Arenophryne rotunda. The type specimen of this previously-unknown
species had been collected in August 1970 amongst sand dunes near False
Entrance, at the foot of Bellefin Prong on Edel Land, by A. Baynes, who later
excavated the cave deposits at Dirk Hartog Island, and T. Smith, another
scientist

attached

to

the

Western

Australian

Museum.111

It

was

a

remarkable discovery, because when the species was examined by M.J.
Tyler, an expert on amphibians from the South Australian Museum, it was
found on the basis of several peculiar phylogenetic and diagnostic features
to form its own distinct genus of Anura. One of the significant features of
this new form announced by Tyler in his 1976 paper describing Arenophryne

rotunda

was

the

evidence

that

the

Round

Frog

exhibited

direct

development, or in other words, that the species had no tadpole stage but
instead hatched as fully-formed frogs from the egg, a breeding method
explicable ecologically by the arid environment of the Edel Land habitat, and
physiologically by the large ovarian follicles of the specimens collected in
1970.112 This phenomenon, although known from other species, was
uncommon among Australian frogs from arid and semi-arid environments,
so that the Round Frog represented a fossorial or relic example of Anura, a
surviving link to an earlier stage in the evolutionary history of the
amphibians. In addition to its scientific novelty, the Round Frog was also
109
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recognised to be rare, being one of five anuran species classified by Tyler as
„endangered‟ in a major study of 1979 on the status Australian wildlife.113
By this stage, the Round Frog had been afforded special protection. On 3
February 1978, the species had been declared rare under the Wildlife

Conservation Act by the Western Australian Government on the basis of
Tyler‟s scientific examination.114
The discovery of the Round Frog occurred during a period when
knowledge of the Herpetofauna, or reptiles and amphibians, of the Shark
Bay region had been steadily advancing. These investigations contributed a
new dimension to scientific awareness of the biological heritage of Shark
Bay, by outlining the diversity and abundance of the region‟s reptiles. The
naturalist W.H. Butler had visited Faure Island in May 1958, the
ornithologist and herpetologist from the Western Australian Museum G.M.
Storr had visited Bernier Island in May 1965 and several of the islands in
Freycinet Estuary during August 1965, and A.A. Burbidge and some
associates from the Wildlife Research Centre had visited Bernier Island in
April 1969 and Dorre Island in December 1973, all of whom collected
various species of snakes, lizards and skinks.115 J.R. Ford had worked over
country between Hamelin and Tamala at the base of Peron Peninsula and
Edel Land in December 1964, and A. Baynes visited Edel Land in December
1968, and again in August 1970, when the Round Frog was discovered.116 A
grant from the W.H. Butler enabled the Western Australian Museum to send
two collectors, G. Harold and M. Peterson, to the Shark Bay region for four
weeks in August and September 1976, where 751 specimens of 74 species
of Herpetofauna were collected.117 In June 1980, King and Roberts record
additions to the Herpetofauna of the Shark Bay region, extending the known
range of several species.118 G.M. Shea and R.W. Wells record an additional
reptile record from Shark Bay near Nanga Station on Peron Peninsula in
February 1982.119 The efforts of amateur herpetologists associated with a

113

Tyler, M.J. (1979) „The Impact of European Man upon Australian Amphibians‟ in Tyler,
M.J. ed The Status of Endangered Australian Wildlife Adelaide: Royal Zoological Society of
South Australia, pp.177-84
114
Government Gazette of Western Australia 3 February 1978, p-333
115
Storr, G.M. and Harold, G. (1978) „Herpetofauna of the Shark Bay Region, Western
Australia‟ in Records of the Western Australian Museum vol.6, pt.4, pp.449-467
116
Storr and Harold (1978) pp.449-67
117
Storr, G.M. (1978) „Taxonomic Notes on the Reptiles of the Shark Bay Region, Western
Australia‟ in Records of the Western Australian Museum vol.6 pt.3 pp.303-18
118
King, D. and Roberts, J.D. (1982) „Additions to the Terrestrial Vertebrate Fauna of the
Shark Bay Region, Western Australia‟ in Western Australian Naturalist vol.15 pt.2 pp.21-2
119
Shea G.M. and Wells, R.W. „Erernia inornata, an additional reptile record for the Shark
Bay region‟ in Western Australian Naturalist p-91

270

Western Australian Naturalists Club excursion to Dirk Hartog Island during
May 1982 and January 1984 resulted in specimens of 28 species of reptile
previously

recorded

from

the

island,

and

four

species

previously

120

unrecorded.

The rarity and unusual biology of the Round Frog generated further
scientific interest in the species. Between 14 and 16 August 1979, Tyler,
accompanied by zoologists from the Universities of Adelaide and Western
Australia, visited the type locality near False Entrance and completed an
intensive study of the natural history of the species. The animals, located
easily on the sand dunes of Edel Land but never on surrounding limestone
or vegetated areas, were observed between dusk and dawn in transit across
the sand, and in the process of burrowing to depths at which moist san was
reached. In total, the tracks of some hundreds of frogs were located.
Feeding was not observed directly, although faecal pellets from captured
specimens indicated that the diet consisted chiefly of ants and small
beetles. The researchers, in publishing the results of their investigations,
reaffirmed the conservation value of the Round Frog. Although abundant
specimens had been located and the range was known to extend along the
Zuytdorp Coast from the Murchison to Dirk Hartog Island, the Rotund Frog
was assesses as highly vulnerable, the existence of „highly localised
populations‟ was suggested, and the retention of endangered status was
recommended „until the current limited knowledge of its distribution and
habitat dependence are improved‟.121 In September 1979, J. Rolfe and
colleagues from the W.A. Wildlife Research Centre located a specimen of the
Round Frog near the mouth of the Murchison River, some 250 km to the
south of the False Entrance type locality.122

A series of intensive studies

undertaken at Shark Bay during the early 1980s confirmed the uniqueness
of the species, elevating the Round Frog to a prominent position, not merely
as a scientific curiosity, but as a leading example of the Bay‟s rare and
unique biological heritage.
The science of ornithology also contributed to the development of wildlife
research and conservation biology at Shark Bay. Quite apart from Mees‟
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study of the bird-life of Bernier and Dorre Islands in 1959, ornithologists
had been prominent amongst the post-war expansion of activities in the
field sciences at the Bay. As early as 9 October 1945, in the course of
completing a C.S.I.R. search for commercial populations of pelagic fish, S.
Fowler had undertaken the first of two opportunistic aerial surveys of
seabirds inside of Dirk Hartog Islands and the along the eastern shore of
Freycinet Estuary, during which the immense population of Pied Cormorants

Phalacrocorax varius inhabiting this portion of coast were observed.123 In
the late 1950s, the Western Australian ornithologist D.C. Bathgate visited
Shark Bay and published two papers on the results of his visit.124 Between
January 1959 and December 1965, Julian Ford made five visits to the
artificial lakes at Hamelin Station to observe aquatic birds such as ducks
and waders, reporting the existence of several species previously unknown
from the area.125 Under the guidance of L.E. Sedgwick, the Wesley College
Excursion to Dirk Hartog Island in 1968 observed three species previously
unrecorded from the Island.126 A small exercise in banding waders was
undertaken at the artificial salt lakes at Useless Loop in September 1981.127
During the 1970s, the results of several visits added to scientific
knowledge of the area‟s avifauna and confirmed the Bay‟s importance to
Australian ornithology. Between 30 August and 5 September 1972, the
Western Australian group of the Royal Australasian Ornithologists‟ Union ran
a field excursion to Peron Peninsula. A feature of the excursion was the use
of mist-nets, for the first time at Shark Bay, at locations near Peron
Homestead and Monkey Mia. Of the eight species netted, the Singing
Honeyeater Meliphaga virescens predominated, being seemingly as common
as it had been when the Freycinet Expedition explored the Peninsula in
1818.128 A year later, the amateur naturalists B.A. and A.G. Wells visited
Dirk Hartog Island took the first colour photographs of several of the
Island‟s wrens including the Black-and White Wren Malurus leucopterus and
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the Southern Emu Wren Stipiturus malachurus hartogi. Efforts during this
visit were concentrated in the Herald Bay-Quoin Bluff South area, the same
vicinity where F. Lawson Whitlock had collected in 1920. The account of
their visit, which included general notes on the flora and fauna of the island,
listed details of observations of 43 species, as well as reporting the
apparent absence of the Thick-Billed or Western Grasswren Amytornis

textilis from the Island.129 A systematic list of the combined published
ornithological observations of all visitors to Dirk Hartog Island and Peron
Peninsula to 1973 was included in the report of the 1972 excursion by the
RAOU by S.J.J.F. Davies, President of the Union and a member of the
C.S.I.R.O. Division of Wildlife Research, and G.S. Chapman, also from the
C.S.I.R.O.130 In 1977, the wildlife ecologist Ian Abbott reported on 16 „new
or interesting birds‟ observed during visits to Bernier Island, Peron
Peninsula and Dirk Hartog Island undertaken in the course of a study on the
agricultural pest the Silvereyes during June and July 1976.131 The
cumulative scientific knowledge of the bird life of Shark Bay was condensed
into a regional avifauna of the Gascoyne region produced by G.M. Storr for
the Western Australian Museum in 1985.132
Ornithology was also responsible for implementing the first programme in
conservation biology subsequent to the Expedition to Bernier and Dorre
Island,

through

research

on

the

Wedge-Tailed

Shearwater

Puffinus

pacificus. The Shearwaters at Shark Bay were a scientific curiosity, insofar
as the population that bred on islands in Freycinet Estuary exhibited a
dimorphic plumage variation whereby a portion of the birds, instead of
being uniformly dark-plumaged, had white underparts. Such a phenomenon
was unknown elsewhere in Australia or the Indian Ocean, but was
widespread amongst the Shearwaters of the Pacific north of the equator.
The first white-breasted Shearwater from Shark Bay had been described by
W.B. Alexander of the Western Australian Museum in 1920, from a
specimen collected by Tom Carter at Slope Island, near Useless Loop, in
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November 1916.133 The prominent ornithologist Dominic Serventy had
visited Slope, Friday, Freycinet, Double and Baudin Islands in Freycinet
Estuary in 1943 and 1947, on both occasions during the course of visits to
Shark Bay undertaken in connection with his research for the Western
Australian Fisheries

Department, and observed breeding colonies

of

Shearwaters which contained white-breasted birds. Sometime after these
visits, several of the islands, including Slope Island where the largest
breeding colony was located, were declared fauna reserves and vested in
the Fauna Advisory Committee of Western Australia.134
Concern for the future of the Bay‟s shearwaters was raised in 1964, in the
context of the development of the salt farm at Useless Loop. In April of that
year, a letter from D.C. Bathgate in the West Australian newspaper alerted
the state‟s ornithological community to the fact that Slope Island had been
granted to the salt company for the development of salt-loading facilities. In
response to these concerns, a party led by Dr. G.M. Storr visited the area
on behalf of the Fauna Advisory Committee during late August and early
September 1965. The party found that, although Slope Island was in the
process of being extensively transformed by the salt company, Shearwaters
continued to nest on the cliffs along the eastern side of the Island. The
party made the additional, important discovery that white-breasted birds
also nested on Baudin Island at the head of Freycinet Estuary. Another visit
was made in late November and early December 1966 by H. Hall, a future
member of the Wildlife Authority Slope Island, who visited Slope Island
whilst in Shark Bay in connection with other matters, and found
Shearwaters amongst rubble piles created by bulldozers engaged in
levelling the Island. During April 1971, a further visit was undertaken for
the Wildlife Authority by a party led by Serventy, and including Hall and Dr.
Stephen Davies, who subsequently participated in the RAOU excursion to
Peron Peninsula. By this stage Slope Island had been significantly altered
through the construction of various buildings and machinery, salt heaps and
loading jetty, and by the building of a causeway from Herrison Prong, which
had enabled foxes to access the Island. The cliffs were the Shearwaters
nested had been reduced in extent through the levelling of the Island, and
patches of Nitre-bush that also formed an integral part of the Island habitat
had disappeared altogether. Nevertheless, the party was able to able to
133
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observe Shearwaters and other birds on Slope Island. Observations were
also made on Freycinet Island, in the southern reaches of the Estuary, and
included the discovery of a white-breasted bird.135
The combined results of these visits added considerably to scientific
knowledge of the Bay‟s shearwaters, and strengthened the movement to
protect the population. Serventy produced a report for the Wildlife Authority
following the 1971 visit, in which the breeding population at Shark Bay was
estimated to number approximately 1100 birds, split between five islands in
Freycinet Estuary: Friday Island (50 breeding burrows), Slope Island (150),
Freycinet Island (250), Double Island (50), and Baudin Island (50). This
number, clearly indicative of a small population, was thought by Serventy to
have been reduced since the salt farm began operating in 1963. In addition,
the rock parrot Neophema elegans, which Storr had found on Slope Island
in 1965, appeared in 1971 to have disappeared from Slope Island. The
white-breasted Shearwaters, now known from three of the five islands and
presumed to exist on the remaining two as well, were estimated by
Serventy to constitute approximately 30% of the total population on Slope
Island. In order to protect the remnant Shearwater population of the Island,
Serventy recommended that the salt company be requested to avoid
undertaking further developments on remaining nesting sites, and that
measures be taken to prevent foxes accessing the Island via the causeway.
Serventy

also

recommended

that

annual

surveys

of

the

Island‟s

Shearwaters should be constituted, with a view to adding to existing data
on population dynamics and the dimorph ration of white-breasted to darkplumaged birds.136
A decade after the research on Shearwaters ended, a major new study of
Shark Bay‟s rare avifauna commenced. Like the Round Frog, these
investigations on the Western Grasswren Amytornis textilis involved a
population-level program of wildlife research. Uncertainty over the status of
the Grasswren in Australia came to prominence during 1982, following the
publication of a major study by the ornithologist Richard Schodde on the
Fairy Wrens of Australia and New Guinea.137 Schodde‟s book, devoted
principally to summarising scientific knowledge of the twenty-six species
that constituted the family Maluridae, to re-examining the relationships
135
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between the species and revising the taxonomic classification of the various
subspecies, also included extensive information on the former ranges and
ongoing survival of fairy-wrens and grass-wrens in Australia. Amongst the
eight species of the genus Amytornis, Schodde considered that three,

Amytornis barbatus, Amytornis dorotheae and Amytornis textilis- were in
danger of extinction, and that only two populations of Amytornis textilis on
the Eyre Peninsula and the Lake Eyre basin were stable throughout the
former range that once stretched from the Western Australian coast to
western New South Wales. The Western sub-species Amytornis textilis

textilis was believed by Schodde to be „on the verge of extinction‟.138 Recent
ornithological work, including the visit of the Wells and Wells to Dirk Hartog
Island and the RAOU party to Peron Peninsula, suggested that the species
no longer occurred on the Island, and that its ongoing occurrence on the
Peninsula was uncertain. The fascination ornithology traditionally held for
the native Australian wrens, together with Schodde‟s ominous review of the
status if the Western sub-species, combined to become the driving forces
behind an intensive study of the species at the Bay.
Indeed the case of the Western Grasswrens of Shark Bay was taken up in
the very year that Schodde‟s review appeared, by the Western Australian
rangelands ecologist P.J. Curry. Curry was a representative of the new
generation of applied ecologist researchers in Western Australia, being
employed as a researcher at the Rangelands Management Branch of the
state Department of Agriculture, and engaged at the time in a study of
effects of fire on vegetation systems in pastoral country.139 During 1982
Curry was engaged in his field-work on the Victoria Sand Plain to the
immediate south-east of Shark Bay, when he took the opportunity to search
for populations of the Western Grasswren at Peron Peninsula, the Wooramel
coast, and the sand-plain system. In light of Schodde‟s review, Curry‟s
search produced a successful result. Birds was located on Peron Peninsula
and the plains east of Hamelin Pool, in four different vegetation systems
including the natural Acacia scrublands previously though to be special
habitat of the species, areas of mixed vegetation, and areas affected by
grazing and recent fires.140 These results, all the more significant because of
138
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the greatly-reduced range of the species, showed that the wrens had
maintained there stronghold on Peron Peninsula despite the effects of
grazing and the impact of predators, chiefly cats. The likelihood of success
for further studies, not canvassed by Curry in the publication of his
research, was nevertheless inferred by his preliminary investigations. His
work thus became the platform for a more intensive study of the species.
The next phase in research on the Western Grasswren was carried out by
another applied ecologist, Mike Brooker, a member of the Western
Australian branch of the C.S.I.R.O. Division of Wildlife and Ecology. After
completing a preliminary visit to Shark Bay in September 1984, Brooker
made eleven trips to Peron Peninsula and Hamelin Station from January
1985, spending a total of sixty-eight days engaged in field-work.141
Investigations were based upon the use of mist-nets to capture birds, which
were then weighed and measured, colour-banded and released, to be
observed on subsequent visits to the same area. The first netting took place
at Hamelin Station in September 1984, and was repeated in August 1985.
In April 1985, a forty-hectare study site was established in the red and
coastal sandplains adjacent to the Monkey Mia settlement, and netted
systematically. Further systematic netting of the site took place in July 1985
and May 1986, with opportunistic netting occurring on later visits. Although
the focus remained on the Grasswren throughout the study, a total of 318
birds from 25 species were netted at Monkey Mia on these occasions, of
which 248 birds of 19 species were colour-banded.142 On all later visits
colour-banded birds were searched for, careful searchers for nests and eggs
of the Grasswren were undertaken, and observation were recorded on
plumage, breeding, and behaviour. The final visit was completed in August
1987.143
The results of Brooker‟s study added considerably to scientific knowledge
of the Western Grasswren, as well as contributing to knowledge of the
avifauna of Shark Bay.

Observations of all species, including sightings of

six species not recorded as occurring at Peron Peninsula by either Storr or
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Davies and Chapman, were summarised in a paper in the Western

Australian Naturalist.144 His major study on the biology of the Grasswren
presented the findings of the study on the body dimensions, moult and
plumage, population density, range, breeding activity, habitat preferences,
and distribution on the Peninsula. More generally the study confirmed, not
only that Peron Peninsula was the stronghold of the western sub-species,
but that the birds were apparently thriving in the area despite the otherwise
adverse affects of more than a century of European colonisation. The
implications of the study for the conservation of the species were clearly
defined by Brooker in the paper outlining the results of his research. The
maintenance of the vegetation of Peron Peninsula in the context of the
continuation of pastoralism and the rapidly growing tourism and recreation
activities was identified as being of fundamental importance. Changes to fire
regimes on the Peninsula, in the form of repeated burning of the same area,
were also set apart as likely to adversely affect the population of the
Western Grasswrens at Shark Bay.145
The last major program in wildlife research prior to World Heritage listing
involved an intensive study of the dugong Dugong dugong. The world‟s only
marine mammalian herbivore, dugongs had been known from Shark Bay
ever since Dampier opened a shark and discovered „the head and bones of a
Hippopotamus‟ in 1699, but it took almost 300 years before the species
became the subject of dedicated scientific research. Yet despite these late
beginnings, research on dugongs became the most intensive of any
investigations in the post-war era into a species of animal not commercially
exploited. Moreover, along with another type of marine mammal, the
friendly dolphins of Monkey Mia that became world-famous during the same
years that research on dugongs proceeded, the dugongs attracted greater
international attention than any other single animal inhabiting Shark Bay.
During the 1970s, dugongs had been listed by the IUCN as a species
threatened with extinction, a move that provided the impetus for research.
It was natural that this research would eventually come to Shark Bay, as
the Bay‟s dugong herd was the largest on Earth, having never been
subjected to commercial exploitation or hunting by Aboriginal communities
during the twentieth century. Although the vastness of the Bay itself served
to protect the dugongs from human interference and hindered, at least
initially, the efforts of scientists to locate the animals, the clear and shallow
144
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waters frequented by the dugongs offered an unrivalled opportunity for the
intensive scientific studies.
International research on the conservation and biology of the dugongs,
although an international effort, was concentrated from the outset on the
surviving populations inhabiting Australian waters. Intensive investigations
had commenced at James Cook University in Townsville in 1969, when two
zoologists, George Heinsohn and Helen Marsh, began collecting data from
dead dugongs trapped in shark nets at local beaches, or taken by hunting at
indigenous communities in Queensland and the Torres Strait. By 1974,
following the receipt of funding from the Australian Research Grants
Committee and the Australian National Parks and Wildlife Service, aerial
surveys commenced.146 Over the next five years the entire Queensland
coast was surveyed, leading to a population estimate of only „a few
thousand‟ animals, confined to shallow, protected coastal waters with large
seagrass beds.147 Other basic information on the natural history of the
dugongs, including locomotion and breathing patterns, diet and feeding,
calving, behaviour, and predation, were collected during these preliminary
surveys. It was in this context that research also began in Western
Australia. Although the work of scientists at James Cook University provided
the platform and impetus for the extension of studies to Shark Bay, work in
the Bay was led from the beginning by the Canadian zoologist Paul
Anderson, a senior biologist at the University of Calgary. Anderson had been
involved in the research program at James Cook University, including
participating in aerial surveys of dugongs in Shoalwater and Cleveland Bays
in Queensland, and in a survey of attitudes of indigenous communities
across northern Australia towards dugong exploitation and conservation.148
Building on the early work of local scientists, Anderson‟s research became
responsible for raising the dugongs of Shark Bay to an unrivalled level of
international scientific prominence.
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Anderson made his first trip to Shark Bay in June 1978. In February of
the previous year, a preliminary reconnaissance of north-west coastal
waters extending southward to Shark Bay had been made in conjunction
with a survey of the Australian Pelican Pelecanus conspicillatus by R.I.T
Prince of the Western Australian Wildlife Research Centre. On this first
flight, which departed from Carnarvon and traversed the Wooramel
Seagrass Bank south to Gladstone before crossing Faure Sill to Denham, a
mere two dugongs were sighted.149 Anderson‟s arrival the next year
coincided with the beginning of intensive surveys at the Bay. Between 9 and
12 June 1978, three flights were conducted along the eastern shore of Dirk
Hartog Island and over the entire shoreline of Freycinet Estuary and Peron
Peninsula to the Faure Sill at the head of Lharidon Bight and Hamelin Pool.
The surveys proved far more productive. The first flight over Dirk Hartog
Island resulted in the sighting of 186 dugongs, and the two further flights,
extended to cover South Passage as well, led to sightings of 239 and 249
animals respectively.150 On 12 and 13 June, Anderson also succeeded in
observing and photographing dugongs by skin-diving in the inshore waters
of Hartog Island.151 In April 1979, another aerial survey was flown over
Peron Peninsula and Freycinet Estuary, principally to assess whether the
passage of a tropical cyclone through the area a month previously had
adversely affected the dugong population, resulted in the sighting of 363
animals.152 The data collected from these preliminary investigations,
presented at a seminar at James Cook University in May 1979 and
incorporated into various papers published at the same time thereafter,
added to the earlier research in Queensland and the Northern Territory to
constitute a solid body of basic scientific information on the species.153
Anderson returned to Shark Bay in June 1979 for further studies of the
dugong. Considerable financial support had been raised to enable research
to continue: funds from the Natural Sciences and Engineering Research
Council of Canada, from the University of Calgary, and from the companies
ALCOA

and Esso Ltd, while logistical support was provided by the
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Department of Fisheries and Fauna, and several volunteer researchers from
the environmental organisation EARTHWATCH accompanied Anderson as
assistants.154 The aim of the research was to expand upon the aerial and
sub-surface observations completed in the previous winter. On a total of
forty-five days between 3 June and 30 July 1979, Anderson and his team
succeeded in observing dugongs at eleven different stations inshore of Dirk
Hartog Island, from either small boats, by skin-diving, or through
observations from cliff-tops. Underwater photography of the animals was
undertaken, and data was recorded on the responses of animals to
intrusion, on modes of surfacing, diving and swimming, on the close cowcalf relationships, interactions among adults, and the gregariousness of the
species, and on the favoured habitats for both resting and feeding.155 In
between subsurface observations, aerial surveys were flown over the Bay.
Following an extended survey on 9 June that covered the Wooramel Coast,
the northern half of Peron Peninsula and Uranie Bank inside of Dorre Island,
a series of 11 surveys were flown along the east coast of Dirk Hartog
Island, the last on 25 July. The results of the aerial surveys proved as
successful as the subsurface observations, leading to a population estimate
of over a thousand animals in the Bay, and complementing the data already
obtained

concerning

the

habitat

utilization,

behaviour,

and

social

organization of the dugong.
Among the several conclusions concerning dugong behaviour drawn by
Anderson on the basis of his field-work in 1978 and 1979 was the
supposition that the animals undertook seasonal migrations within Shark
Bay. The testing of this hypothesis became a central aim of his future
research in the Bay, which was funded in part by the National Geographic
Society and took place during periods ranging from four weeks between
October 1981 and September 1982.156 Aerial surveys of the Bay were
conducted on 25 October and 9 December 1981, and on 5 to 7 February, 21
April, 19 and 20 June and 16 August 1982. A standard flight path covering
Hartog Island, Denham Sound and the Faure Sill area was used on all
surveys, supplemented on several occasions by flights over the Wooramel
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Seagrass Bank and Freycinet Estuary. Surface and subsurface observations
and photography were limited mainly to the winter months, when the
dugongs were inshore of Dirk Hartog Island. Seagrass samples were taken
from three points, at Shagmire at Hartog Island, at Gladstone near the
Wooramel River delta, and along the eastern shore of Peron Peninsula, for
analysis of fibre and nutrient content of the two types of seagrass
consumed by the dugongs, the tropical Halodule genus and the temperate

Amphibolous antarctica. Water temperatures were monitored wherever
dugongs were located, and this data was supplemented by satellite imagery
of relative water temperatures in Shark Bay during both the summer and
winter

seasons

taken

by

the

National

Oceanic

and

Atmospheric

Administration satellites. The combined results of this research fully
confirmed Anderson‟s starting hypothesis. Dugongs at Shark Bay had been
found to migrate from the summer range along the Wooramel Seagrass
Bank in the east of the Bay, where the diet and foraging efficiency were
optimized amongst the Halodule seagrass beds, to the warmer waters of the
winter range inshore of Dirk Hartog Island, where although the thermal
environment was more favourable, the forage of Amphibolous antarctica
offered a poorer diet. A new hypothesis, that dugong mating and calving
was timed to take advantage of the favourable summer conditions, was
advanced by Anderson as a major focus of future studies. Once again, the
population of the Bay‟s dugong herd was revised upwards, with Anderson
proposing a minimum estimate of 1,000 animals in the published results of
his latest research.157
The wealth of detail on the natural history of the dugong gained through
this research was added to in 1983 following a remarkable case of predation
on dugongs by the Killer Whale Orcinus orca at South Passage, observed at
the time by local fishermen. Such a phenomenon, previously unrecorded in
the scientific literature, was followed up by both Anderson and Prince, who
were able to establish the details of the incident through interviews with
recreational fishermen who had witnessed it first hand, as well as
confirming the presence of the whales in the vicinity of the winter range of
the dugongs during previous aerial surveys.158 More pertinently, Anderson‟s
research of the late-1970s and early-1980s had important practical
implications for dugong conservation, at both Shark Bay and across
157

Anderson (1986) p-473
Anderson, P.K. and Prince, R.I.T. (1985) „Predation on Dugongs: Attacks by Killer Whales‟
Journal of Mammalogy vol.66, no.3, pp.554-56
158

282

northern Australia. The array of insights into the animal‟s behaviour, habitat
preferences, breeding and calving were useful to management agencies
across the nation, whilst the specific information about the dugongs of
Shark Bay, particularly the annual migration and the types of seagrass
grazed, became central to the conservation strategies developed for the
Bay‟s marine environment developed during the mid to late 1980s.159

Conclusion
The different research programs in marine biology, ecosystem ecology, and
wildlife research and conservation biology completed during the 1960s,
1970s and 1980s together formed an intensive period of progress in
ecological science at Shark Bay. Building as it did upon the foundations laid
by the pioneering research in applied population ecology, ecosystem
ecology and wildlife ecology in the 1950s, the ecological research of this
last period continued the trend of the increasing involvement of Western
Australian scientists and institutions in the wider development of science
consistent with the emergence of an independent scientific community and
culture. This increasing independence was manifested during the period by
the contributions made by scientists trained in the state, including those
who engaged in field-work at Shark Bay as part of postgraduate studies at
UWA, by the strong support for scientific research provided by state-based
bodies like the Western Australian Museum and the Department of Fisheries
and Fauna, and by the fact that Western Australian scientists were able to
receive international recognition and thus parity with overseas scientists
through their research at the Bay. The development of ecology also
continued two of the most important trends evident in the wider post-war
development of ecological science at Shark Bay, the maintenance the
strong contribution of professional ecologists to the ongoing progress of
nature conservation, and the ongoing diffusion of different aspects or
components of ecological theory, practise and expertise from the United
States of America to Australia.
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Conclusion
Today, however, Shark Bay is a tourist attraction
Bill Bryson A Short History of Nearly Everything (2005)

By the 1980s the level of scientific activity at Shark Bay had reached a
breadth and intensity that was greater than at any time previously. But for
all the various projects underway in marine biology, ecosystem ecology and
wildlife research, one of the newest of all research programs had attracted a
degree of popular interest that overshadowed the public attention hitherto
fixed on any other part of the natural environment, including the worldfamous stromatolites of Hamelin Pool;1 the friendly dolphins of Monkey Mia,
another natural phenomenon unique to the Bay. Accounts differ as to
precise origins of the daily interactions between humans and a pod of wild
bottlenose dolphins but by the time the Department of Fisheries and Fauna
officially report upon the situation in 1968, it had become clear that a single
dolphin known as „Charlie‟ had become accustomed to regularly accepting
fish handed by humans on the waterfront of Monkey Mia, a tiny fishing and
holiday camp located at the site of an old pearling station on the east coast
of Peron Peninsula.2 As Monkey Mia developed into a Caravan Park during
the 1970s more and more dolphins also began to accept fish offered by
humans standing knee-deep in the water, and as word of the phenomenon
spread, more and more people began travelling to Shark Bay to witness the
spectacle. When a sealed road between the North West coastal highway and
Denham finally opened in 1984, and a shorter bitumen stretch was laid
down between Denham and Monkey Mia in 1985, the number of visitors
arriving to see the dolphins skyrocketed.3 Before long, experts in marine
mammal behaviour had also arrived from the United States and Canada to
conduct scientific investigations into different aspects of the life history and
„behavioural ecology‟ of bottlenose dolphins at Monkey Mia.4 Local Western
1
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Australian scientists were soon also implementing their own research
projects, thus giving rise to yet another realm of scientific endeavour at
Shark Bay.5
Investigations into the friendly dolphins of Monkey Mia were just getting
underway when, in July and August 1988, the last scientific expedition to
Shark Bay before World Heritage listing took place. This was the FranceAustrale Bicentenary Expedition, a joint Australian and French project
designed to commemorate the two-hundredth anniversary of European
settlement in Australia and long-standing scientific links between the two
nations. Shark Bay was selected as the destination because of its early
history of French scientific exploration and its more recent hosting of
scientific investigations by local researchers. A multidisciplinary team of
eight natural scientists from the Muséum National d‟Historie Naturelle in
Paris joined a further ten scientists from the Western Australian Museum,
the Department of Conservation and Land Management, the University of
Western Australia and Murdoch University on the Expedition, which
contributed to the progress of established research programs as well as
inaugurating new studies of different aspects of the natural environment.6
The results of their combined endeavours were published in a monograph
entitled Research in Shark Bay (1990). The contributions of the Western
Australian contingent reported upon the results of field-work completed
both during the Expedition and as part of pre-existing research programs,
and included papers reviewing research completed during the 1970s and
1980s in the fields of archaeology, geology, marine biology, marine zoology
and zoogeography, phytogeography, ecosystem ecology, aquatic botany,
entomology, ichthyology, herpetology, ornithology and marsupial zoology
and zoogeography, thus revealing the extent to which science had
developed in Western Australia since the genesis of a local scientific
community in the late nineteenth century.7 The team of French scientists,
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by contrast, contributed only one original paper. Authored by the
ichthyologist Jacqueline Goy, this was a comparison of the number of
different jellyfish species collected by Peron and Lesueur in and around the
Bay in 1801 and 1803 with the total number collected in August 1988, in
which a correlation was identified between the diversity of species and the
level salinity across the Bay, and where a new species of rhizostome
jellyfish specially adapted to the hypersaline environment of Hamelin Pool,

Phyllorhiza peronlesueri, was described for the first time in the scientific
literature. Thus it was that, after two centuries of sustained scientific
research, still more natural wonders were being revealed at Shark Bay.8
The scientific papers collected into Research in Shark Bay appeared just in
time for inclusion as references to support of the case for World Heritage
listing outlined in the official nomination document prepared by the
Australian Government during 1990. The movement to have Shark Bay
placed on the World Heritage register of Natural Places began in 1982,
when the International Union for Conservation of Nature and Natural
Resources (IUCN) included Shark Bay on its inventory of The World‟s

Greatest Natural Areas, where it was also noted that the region satisfied all
four criteria for inclusion on the list.9 Environmental groups including the
Australian Conservation Foundation (ACF) and the Marine and Coastal
Protection Group then began lobbying both State and Federal Governments
to have the Bay officially nominated.10 After several years of campaigning,
the Hawke Labor Government committed to nominating the Bay for World
Heritage status in the lead-up to the 1990 election. The nomination was
forwarded later that year, and accepted by UNESCO in 1991.11 Shark Bay
was accepted for a multitude of „outstanding universal values‟ satisfying
each of the four criteria prescribed by the World Heritage Convention, which
in turn reflected the extent of scientific knowledge of the region. For „an
outstanding

example

representing

the

major

stages

of

the

Earth‟s

evolutionary history‟, the nomination document accepted by UNESCO cited
the stromatolites and sedimentary environments of Hamelin Pool and
8
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Lharidon Bight; for „an outstanding example representing significant
ongoing geological processes, biological evolution, and man’s interaction
with his natural environment‟, the document cited the vast seagrass
meadows, sedimentary banks and deposits, metahaline and hypersaline
marine environments and biotic zones, and the biological adaptations of
various creatures to these zones, the isolated populations of birds and
mammals on the Islands of the Bay, the assemblages of flora and fauna
that make the Bay a

biogeographical transition zone, and the overall

diversity of the plants and animals of the region; for „the most important
and significant natural habitats where threatened species of animals and
plants of outstanding universal value from the point of view of science and
conservation still survive‟, the document nominated the rare or endemic
birds and marsupials of the Islands and Peninsulas, including the Western
Grass-Wren, the dugongs, Humpback whales, reptiles, and also the Green
Turtle Chelonia mydas; whilst for „superlative natural phenomena, formation
or features, or areas of exceptional natural beauty‟, the document
nominated the various features of the landscapes of Shark Bay, which had
ceased to be regarded in the popular imagination as a bleak, desolate,
windswept environment, but had come to be regarded instead as one of
Australia‟s and the world‟s great wilderness areas.12

The Spread of Science and the Emergence of Ecology at Shark Bay, Western
Australia
The history of the environmental or field sciences at Shark Bay has
unfolded, at the broadest level, as part of the general spread or diffusion of
Western science to the New World in the four centuries since the Scientific
Revolution. Like the history of science examined by Bowen and Bowen in

The Great Barrier Reef, this process has passed through a sequence of
episodes and phases, which at the Bay have consisted of three early periods
of geographical discovery, scientific exploration and British surveys and
reconnaissances, two subsequent periods of investigations in marine science
and in biogeography and evolution, and two more recent periods covering
the era after the Second World War and consisting of the rise and
development of ecological science. George Basalla‟s model of the „Spread of
12
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Western Science‟ can be applied in a specific sense to these first three
periods, but only in a general or superficial manner to the remaining
periods, which witness a transition from a „colonial‟ to an „independent‟
phase but which also involve more dynamic and multi-faceted contributions
from local and overseas scientists than this classic framework allows. Of the
alternatives to Basalla‟s scheme developed with special reference to the
Australian experience, Nathan Reingold‟s and Marc Rothenberg‟s notion of
the polycentric international scientific community where new scientific
centres or metropolises and new scientific relationships emerge over time,
and Rod Home‟s and Sally Kohlstedt‟s identification of growing links to the
United States and a lessening of dependence on Britain as elements of a
wider movement to independence, both have some application to the
situation at Shark Bay, where significant German contributions to the
development of science occurred during the periods of marine science and
biogeography and evolution, and where new relationships with North
America appeared in the context of the post-war rise and development of
ecology.
The rise and development of ecology at Shark Bay involves the advent
and progress of a range of research programs in three distinct fields of
environmental or field science; applied population ecology, ecosystem
ecology, and wildlife ecology. There is no evidence of dual strands of
ecology, but instead, these three fields belong directly to the collection of
disciplines and sub-disciplines identified by historians of science including
Robert McIntosh as constituting the modern ecological science that emerged
during the second half of the nineteenth century following the Darwinian
revolution in natural history, before developing into discrete sciences during
the twentieth century. The rise of ecology at Shark Bay took place during
the 1950s, in the context of the post-war expansion of science in Western
Australia, with each of the three separate research programs at Shark Bay
also reflecting the growth of the Western Australian scientific community
and the movement towards an independent status or position. At the same
time, the United States of America emerges as an important centre for the
diffusion

or

spread

of

ecological

science.

This

emerging

scientific

independence can then be seen to consolidate during the 1960s, 1970s, and
1980s, as the development of ecology at Shark Bay proceeds. Finally, the
rise and development of ecological science at the Bay occurs as part of, and
in keeping with, the broader emergence and progress of ecology within the
history of Australian science previously examined by the two foremost
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contributors to this field of historical literature, Libby Robin and Thomas
Dunlap.
The foregoing examination of the history of science at Shark Bay between
1616 and 1991 can also be used to construct a new three-phase model or
framework for the spread of science and the emergence of ecology, based
on the Shark Bay experience and with wider application to the history of
science in Western Australia. The first phase is an era of „Exploration,
Enlightenment,

and

Empire‟

embracing

the

periods

of

geographical

discovery and exploration, scientific exploration, and British surveys and
reconnaissance. Commencing with the first encounters with the coastline by
Dutch navigators and the subsequent production of the first cartographical
images of the Australian continent, including the significant early research
in geography and natural history completed by William Dampier and the
French expeditions, and culminating with the British geographical appraisals
and natural history investigations undertaken at the vanguard of imperial
expansion, the outstanding feature of the opening phase is its length, which
runs from the early seventeenth through to the mid nineteenth century. The
outstanding achievements of this phase from the viewpoint of the history of
science is the contribution of the French expeditions, which reflects the
progress in and enthusiasm for scientific progress that is a hallmark of the
Age of Enlightenment, and which gave rise, in the work of Francois Péron,
to the antecedents of modern ecological science.
The second phase is an era of „Evolution and Devolution‟, referring, on
one hand, to the transformation of the environmental or field sciences
through the impact of evolutionary science that helps to define the phase,
and on the other, to the devolution of science itself through the emergence
of new scientific metropolises consistent with the polycentric conception of
the development of science and through the advent of a „colonial‟ or local
scientific community in Western Australia, which also serves to define this
second phase. The era embraces the periods of investigations in marine
science and in biogeography and evolution at Shark Bay, covering a time
frame that includes the last three decades of the nineteenth century and the
first three decades of the twentieth. The outstanding achievements of this
phase are the two German enterprises, the Hamburg Museum Expedition
and Humboldt Foundation Expedition, which accounted for the single most
substantial contributions to the development of science in their respective
eras. The Humboldt Foundation is also responsible for completing one of the
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foundational research programs in ecological science in Western Australia.
Another defining feature of the phase of Evolution and Devolution is the
establishment

of

the

first

official

policies

of

science-based

nature

conservation, in forms of both the husbandry of natural resources and the
preservation of biological heritage.
The final era is a phase of „Ecology and Independence‟. Embracing the
two periods covering the rise and development of ecology, this last phase is
characterized by two interlinked events; the rapid diffusion and spread of
modern ecological science, and the emergence of an independent scientific
community. The diffusion of ecology takes place after the formative years of
ecological science, and draws strongly on the schools, disciplines and
traditions of professional ecology developed in the United States during the
late nineteenth and early twentieth centuries. The diffusion of ecology is
also rapid, being fostered by the increasing state funding for scientific
institutions, education and research that simultaneously promotes the
growing independence of the local scientific community, which is manifested
through self-sufficiency in personal and resources and the achievement of
parity in scientific authority on an international level. The new generation of
professional ecologists establish and maintain close links to the related
professional field of environmental and resource management, and to the
wider movement for the conservation of native wildlife and natural
landscapes, which does not posses an inherently radical or subversive
character. And the outstanding achievement of this third and final phase in
the history of science between 1616 and 1991 is the addition of Shark Bay
to the World Heritage Register of Natural Places, the fourth property in
Australia and the eleventh property worldwide to meet all four criteria for
inclusion on the list, and the first part of Western Australia to receive World
Heritage status.
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