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1. INTRODUCTION

The Shark Bay region is unique in many ways, It contains plants
and animals found nowhere else, Parts of the Bay (notably the
hypersaline envirconment of Hamelin Pool) contain unsurpassed
examples of marine processes rare in modern seas; tnese areas are
of great interest to geologists and ecologists, Shark Bay was
one of the first sites of European contact, and has historical
values on this account.

While the nature conservation values of the region are
outstanding, many of the areas' special features are delicate or
fragile. The impact of tourism has increased dramatically in the
last few years, and will escalate still further, Mining
activities have also caused local environmental problems, and
expansion of these activities gives continuing cause for concern.
Agricultural settlement has caused historic damage to flora and
fauna, some of which could be reversed should grazing cease,

The purpose of this report is: (a) to previde a brief
description of the area's resources, and (b) to discuss the
advisability of special conservation measures, such as World
Heritage Listing, or protection by a combined land/marine
national park.

In the following sections:

~ the area's recent history is outlined,

-~ principles of VWorld Heritage listing are discussed, and the
current status of the area's conservation reserves is
described,

- the area's value for nature conservation is discussed,

- likely future developments are outlined, and

- reconmmendations are made, both that the area be proposed for
World Heritage listing and that an integrated reserve system be
developed by the Western Australian State government to protect

tne area's high values for nature conservation and recieation.

In the preparation of this report we have relied heavily on

material supplied by Professor Paul K. Anderson (of the
University of Calgary, Canada) who has been conducting dugong
research in Shark Bay for a decade. Additionally, most of

section 2 has been drawn from material prepared by the Shark Bay
Tourist Committee, while substantial parts of sections 4 and 5
have been drawn directly from the 1974 report of the Conservation
Through Reserves Committee; detailed acknowledgement has been
omitted to preserve readability. We would also like to thank the
following for constructive couments on a draft of this paper:

D. McConchie, L. Marsh, M. Moran, R. Prince, G.M. Storr, D.
Walker, P. Woods. Special thanks go to L. Marsh for help with
the reference list,
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2, RECENT HISTORY

2.1 Aberiginal Presencge

Prior to the European invasion of Australia, Shark Bay was
undoubtedly important to the aboriginal population. The Bay's
warm shallow waters are highly productive, and aboriginals would
have harvested fish, shellfish and the larger marine animais such
as turtles and dugongs. However, a mejor restriction to

permanent residence in the region would have been tne extreme
scarcity of surface fresh water.,

Today, there are few obvious signs of aboriginal presence in the
region. Small artifacts remain around some of the numerous
cliff caves, although cave paintings or engravings are rare.
Just south of Denhanm, two lines of stones reacn out 20 or 30
metres from the shore in a broken semi-circle, the site of an

ancient aboriginal fish trap. There are other larger structures
which can be discerned from aerial photographs, but there is
argument as to their origin. For example, a long line of large

stones on the west side of Faure Island encloses rmore than a
square Kkilometre of shallow sand flat; although the stones are
certainly too large to have been moved by a single person, the
symmetry and linearity of the [eature seen to suggest that it is
not part of the natural geology.

2, 2 The puropeans

On 25th October 1616 Dirk Hartog, Captain of the Duteh trading
ship "den Eendraght" landed on what 1is now known as Cape
Inscription on Dirk Hartog Island, thereby becoming the first
white man to set foot on Australian soil, He erected a post to
which he nailed a pewter piate recording his visit, then resumed
his voyage to Java.

In 1697 William de Vlanming, on a voyage to search for survivors
of a missing ship, landed on Dirk Hartog Island and discovered
Hartog's plate. He replaced 1t with another pewter dish
recording nis own visit and that of Dirk Hartog. Vlaming's Plate
is now on display in the Fremantle Maritime Museun.

William Dampier was the first Englishman to visit tue Yest Coast
of Austraiia, He spent seven days in Shark Bay in August 1699
sounding and examining the shore; several coastal features now
carry names bequeathed by Dampier during this expedition.

In 1800, the French Government sent two ships, the Geographe
under Captain Nicholas Baudin and the Naturaliste under Captain
Hamelin, to explore the Southernd hemisphere, The Naturaliste
spent 49 days charting the area. Louis de Freycinet surveyed ail
the inlets between Dirk Hartog Island and the Peron Peninsula,
while Pierre Faure was sent to chart the Eastern Bay. Most names
of the islands and bays in Shark Bay were named after members of
this expedition.
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In 1858 the whole of Shark Bay was charted by Captain H.M. Denham
and his name remains on the sea charts to this day. Whilst in
the area, Denham carved his name and the date on the cliff face
at FEaglie Bluff where it can still be seen, The town of Denhan
derives its name from the Captain,

In the 1650's several groups of convicts were sent from the Swan
River Settlement to dig the guano deposits on the islands within
the Bay. Very little is recorded about these operations, and
today rockwalls are all that are left of this period of
settlement.

Release of land to graziers brought the first pastoralists to the
area in the 1860's, About the same period traders in Perth
became interested in the pearl shell and pearls which abounded in
the waters, and by the early 1870's small settlements were dotted
around the snores of Shark Bay. Like the goldrushes, pearling
attracted a number of Asians to the area. lMost of the Malays and
Islanders were recruited by European pearlers, while Chinese
often brought their own vessels crewed by their own countrymen.
Following the first worid war the pearling industry began to
wane, and the onset of the depression finally caused its closure
after some 70 years.

Fishing became the mainstay of the Shark Bay settiements, and by
1912 the irst cannery and processing Works was established at
Monkey Mia, with another at Herald Bight further north, Later
Freshwater Camp became the main base for the fishing industry,
and Denham now stands where the original Freshwater Camp was
situated.

When World War II ended, an open market for fish began to operate
in Perth, and the region's fishing industry expanded. However,
it was not until tre late 1960's that the town obtained
reticulated water and a reliable electricity supply. This period
also saw the establishment of a hotel and caravan park.

Today, the economic base of the area is provided by tourisn,
fishing (prawn, scallop and scale), the harvesting of salt and
gypsum at Useless Loop, and wool production from the area's large
pastoral leases.



3. CONSERVATION STATUS

3.1 State Goverpment Management

Two Acts in Western Australia allow government agencies to manage
nature conservation reserves. The Land Act (1933) perumits the
declaration of reserves for conservation purposes on public land,
managed by agencies such as the Lands and Surveys Department, the
Wildlife Authority, or the National Parks Service, Under this
legislation the government has created a few small reserves in
the Shark Bay area:

. part of the shoreline of Hamelin Pool, between high and
low water mark (for the conservation of stromatolites),

. Bernier and Dorre Islands (for the conservation of rare
and endangered marsupials),

. small islands, Shark Bay area (for the protection of
seabird breeding colonies and the collection of guano).

Adequate legislaticn for the conservation of marine areas does
nct presently exist 1in W.A., although the need for such
legislation has been evident for more than a decade (EPA 1975 s.
9.1.6.3)., However, powers granted to the Department of Fisheries
and Wildlife under the Fisheries Act (1905) permit the creation
of aguatic reserves, No such reserves exist in Shark Bay,
although the Department of Conservation and Environment 1is
understood to be committed to their consideration once the recent
aquatic reserve proposal over the HNingaloo Reef tract is
finalised.

In 1974, the Conservation through Reserves Conmittee published a
number of recommendations concerning the protection of the Shark
Bay region.

The most important recommendations were that:

(a) the entire southern portion of Shark Bay (that is: south of
the northern-meost points of Dirk Hartog Island and the Peron
Peninsula) with the exception of Useless Inlet, be protected
by aquatic reserve status, and

(b) most of the adjacent pastoral leases be resumed, and the
area managed as a national park., A very substantial area
was involved, including the Peron Peninsuia, Dirk Hartog
Island, and all of Edel Land with the exception of Heirisson
Prong.

The exclusion of Useless Inlet and Heirisson Prong from the
proposed reserves related to the solar salt industry in this
area, Other more minor recommendations were;

. that some of the existing small special purpose reserves
be expanded slightly,



. vegetation clearance on the pastoral leases be prohibited
pending full resuaption by the government,

. public access, and the wuse of boats and vehicles, be
strictly controlled in sensitive areas (such as parts of
Hamelin Pool), and

. residents be appointed as honourary wardens to assist in
policing the reserves.

Virtually all the Comnmittee's recommendations were endorsed by
the EPA 1in 1975, and later endorsed by the State government.
Today however, few of the recommendations have actually been
implemented.

2 World Heritage Listin

In August 1974 Australia became one of the first countries to
ratify The International Convention for the Protection of the
World Cultural and Natural Heritage (The ‘'World Heritage
Convention'), The convention was adopted by the General Assembly
of UNESCO in 1972 and came into force in 1975, It has now been
signed by more than 70 countries.

The Convention aims to promote international co-operation for the
safe~guarding of botn natural and man-made environments. This
co-operation 1is wvital in a world with population and energy
pressures, and 1increasing impacts on the environment from
expanding industrialisn. The maintenance of a nation's cultural
identity depends partly on the conservation of the outstanding
features of its natural environment as well as the cultural
monuments and works with which the people identify.

The World Heritage Convention requires countries (who sign the
Convention) to adopt general policies, to establish appropriate
organisations and services, and to develop suitable legal,
technical, scientific and financial measures for the protection,
conservation and preservation of both the natural and cultural
heritage.

Countries are also required to submit an inventory of sites
potentially suitable for the World Heritage List. This inventory
is being compiled to ensure recognition and protection of places
of "outstanding universal value',

The Australian Heritage Conmission is a statutory authority of
the Commonwealth government, established under the Australian
Heritage Commission Act (1975), as the government's policy
advisory and administrative body responsible for the National
Estate,

So far, the Commission has listed several specific areas in the
Shark Bay region on the register of the National Estate, and has
placed Shark Bay in the draft 'provisional'! World Heritage
inventory mentioned above, The Commission is planning to publish



a report in late 1985 which will consider whether Shark Bay
should be put forward by the Australian government for formal
listing. The Shark Bay region also appears in the International
Union for the Conservation of Nature and Natural Resources {IUCN)
Indicative Inventory of Natural Sites of World Heritage Quality.

The World Heritage Convention sets out four criteris for
inclusion in the World Heritage List. An area must meet at least
one of the following criteria., It should:

(1) be an outstanding example representing the major stages of
the earth's evelutionary history;

(2) be an outstanding example representing significant ongoing
geological processes, biclogical evolution, and man's
interaction with his natural environment;

(3) contain unique, rare or superlative natural
phenomena, formations or features or areas of exceptional
natural beauty, or

(4) be a habitat where populations of rare or endangered species
of piants or animals still survive,

As will be eviden

at least three of

t from the following sections, Shark Bay meets
the above c¢riteria.

The implications of listing may be: (a) the State government may
give the region a higher priority for conservation funding, (b)
limited speciail purpose funds could be provided tc the State by
the Commenwealth government for the area's managment; (e) major
expansion of existing mining operations would be unlikely, (d)
there would probtably be increasing pressures for the resumption
of the pastoral iesases in proposed national park areas, and (e)
there may be some increase in tourism scolely due to 1listing,
aithough it seems likely that this effect will be far outweighed
by factors such as (a) increasing tourist pressure due to
increases in Australia's population, and (b) improved vehicle
access to the area.

It seens unlikely, given the area's rescurces and the
conservation measures already in progress, that World Heritage
listing would in itself have any major adverse effect on the

tourist or fishing industries. However, listing may speed o)
management changes 1in these areas - many of which are alreu:y
overdue. The most obvious need is the control of tourist access

and activities in particularly sensitive areas (discussed in more
detail below). Altbough some amateur fishermen ("Fishermen" as
used  here includes both sexes) may find their activities
restricted, significant changes to commercial fishing operations
seems unlikely,
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4,  AQUATIC RESQURCES
4,1 _Seagrasses, and the Wooramel Seagrass Bapk

The Vooramel Seagrass Bank forms a shallow marginal platform
along the eastern shore of Shark Bay. The bank covers an area of
1030 km2 and is 129 km long with an average width of 8 km. The
Bank is the largest structure of its kind in the world.

The bank is a wedge-shaped body of sediment, conposed mainly of
biogenic carbonate debris mixed with terrigenous detrital grains.
There is no rigid skeletal framework within the bank. The bank
has been built in a high-energy environment of tidal currents and
waves generated by strong prevailing southerly winds. Formation
and preservation of the banks in this environment are attributed
to the modifying influence of seagrasses on processes of
sedimentation. The seagrasses act as organic baffles, and also
provide habitats for organisms which contribute skeletal
carbonate, Fifty-four tidal channels are the main paths for
tidal water exchange across the intertidal and sublittoral zones.

The VWooramel Bank contains a variety of marine habitats, The
outer margin, channel levees and floors are populated by seagrass
communities; wide sublittoral and intertidal sandflats are
innabited by molliuscan faunas and there are extensive mangrove or
algal-mat communities 1in the intertidal and supratidal =zones.
The bank 1is one of the largest bodies of carbonate sedinment
formed by an organic baffle yet recorded from a modern
environment, The only deposits of similar origin and comparable
size are the seagrass-bound "mattes" on the lMediterranean coast
of France, described y Holinier and Picard (1952). Smalier
seagrass-~covered banks have been described by Ginsburg and
Lowenstam (1958) and Baars (1663) from the Florida region.

The Wooramel Seagrass Bank was documented by Davies (1970a) in a
paper that has become a standard reference for research on
carbonate banks, seagrasses and other organic baffles. The Bank
remains the main field reference for scientific purposes. The
majestic proportions of this seagrass bank must be emphasised.
In size, continuity, growth rate and variety of features it
surpasses nrost modern coral reefs that have 1long fascinated
scilentist and layman. The scientific research potential of the
structure has oniy begun to be exploited and the Bank presents
the opportunity for major research projects in sedimentation,
marine biology and physical oceanocgraphy.

The bank structure is a major part of the Shark Bay ecosysten.
Its southern parts are nurseries for prawns on which the
commercial fishery is based and it is probable that the jungle-
like growths of seagrass form an important element in the
nutrient cycles of marine biota throughout Shark Bay. Tidal
waters draining from the structure influence the hydrology of the
embayment and contribute to the unusual steady-state conditions
which pertain (Logan and Cebulski, 1970).



The seagrass communities of Shark Bay have been studied by Dr.
Diana  Walker (University of Western Australia), and the
information in following paragraphs are drawn from her work.
(See References).

Seagrass may be regarded as the dominant organism in Shark Bay,
as important aspects of the physical, chemical and biological

environment depend on the seagrass communities., Without
seagrass, the marine environment of the Bay would be quite
different. Three factors are of paramount importance: firstly,

the seagrass beds are a major source of primary production;
secondly, the beds provide important shelter for other organisms,
and thirdly, the beds themselves have modified patterns tidal
flow and thus salinity within the Bay, producing some of the
area's most characteristic ecological features.,

Seagrasses generally require a sediment covered bottom with a
limited degree of water movement, in relatively shallow water
where 1light intensities remain high. Snark Bay contains
extensive areas well suited in this regard.

Ampnibolis_antarctica and Posidonia australis are the two
dominant seagrass species; 1in botn cases the grasses are at the
northern i1imit of their geographical distribution, which may make

them particularly vulnerable to environmental changes. Carrying
15 seagrass species altogether, Shark Bay is one of the most
diverse seagrass regions in the world. Freycinet Estuary, and

especially the sand patehes offshore from Nanga, show the
greatest diversity.

The area covered by dense seagrass in the Bay is around 4,000 sq.
Km, . While scme areas are outstanding diverse, most seagrass
beds are monospecific stands of Amphibolis antarctica, with
spaller areas of Posidenia_australis.

The extensive seagrass beds provide both the primary preoduction
and the physical habitat for the development of complex
ecosystems, The shallow water and high light intensities
contribute to high rates of production. Although concentrations
of phosphorus in Bay water are relatively low, large amounts of
nutrients are recycled by the deccmposition of seagrass leaves
within the beds themselves,

Seagrasses staebilise the sediment on which they grow, encouraging
the development of sediment-based invertebrate communities. The
seagrass leaves themselves present an area much larger than that
of the bottom, and this area is colonised by a variety of small
plants and animals. These communities themselves support higher
trophic levels in the ecosystem, such as the young of fish
species on which commercial fisheries depend.

By stabilising sediment in particular localities (such as the
Faure Sill at the head of Hamelin Pool) seagrass has altered
patterns of salinity within the Bay, producing ecosystems unique
in the world (see secticn 4,2).



Seagrass communities are vulnerable to damage. Damage may occur
through changes in patterns of sediment load (sediment may
smother the seagrass, or reduce photosynthetic activity through
changes to turbidity or through nutrient enrichment (which may
have a similar effect by encouraging phyto-plankton or epiphytic
algae). Seagrass dieback, followed by a decline in fish
populations, has caused serious damage to estuarine ecosystems in
Westernport Bay (Vie.) and Cockburn Sound (W.A.), among other
places. Damage may also occur as a result of seabed tearing by
boat anchors, propellors, or fishing nets, or through changes to
water temperature.

4,2 Hapelin Pool

Landlocked in the east, south and west, Hamelin Pool is a large,
shallow marine basin partially separated from the rest of Shark
Bay by an extensive sand and seagrass bank - the Faure Sill.
This extremely shallow sill along the northern boundary of
Hamelin Pcol greatly restricts tidal flushing. Combined with low
precipitation (about 225 mm per year) and high evaporation (about
2,250 mm per yvear) the restricted flushing results in sharply
increased salinities. The basin is one of the few large areas in
the world where marine waters are hypersaline, with salinities of
55 to 70 parts per thousand, almost twice the salinity of normal
seawater, The size, depth and other geomorphologic features of
the basin combine with salinity to make this an environment
unigue in modern seas.

The area inciuding Hamelin Pool and the Faure Sill is of
paramount scientific importance as a unique marine environment
and a major field 1laboratory for continuing education and
research 1n carbcnate sedimentation, marine biology, physical
oceanographny and geochemistry.

Hypersaline cenditions in Hamelin Pool have led to the
development of a number of unique geological and biological
features. Outstanding among these are algal stromatolites which
are Mliving fossils™ of comparable scientific importance and
rarity to preotected elements of the Australian fauna and . flora.
There also are restricted communities of marine organisms
tolerant of nhypersalinity, vast deposits of organic shells
(coquinas), oo0id shoals and lithified sediments of Recent age,
all rare or scientifically important. The biota inhabiting
hypersaline waters is of special interest to marine biologists
because of physiological adaptations necessary for life in these
highly saline conditions.

Stromatolites derive their name frowm their initial discovery as

fossils; in fact, stromatolites are the oldest form of
megascopic life, appearing in rocks up to 3.5 billion years old
(Playford 1980). Stromatolites form when sediment becomes

trapped and calcified within a mat of blue-green algae, or
cyanbacteria. They take the form of elevated 'rock' beds or
columns in the intertidal and near sub-tidal zone.

10



Biue-green algae can tolerate a wide range of salinities and
temperatures, as well as periodic desiccation., During the
Precambrian periocd (arcund 600 million years ago) they appear to
have been one of the most common life-~forms. Today stromatolites
have all-but disappeared from the globe; Hamelin Pool is their
principal remaining stronghold, containing an abundance and
diversity of form found nowhere else,

The shape of stromatolites is centrolled by their environment,
the major factors being the direction and strength of wind and
waves, and sediment availability. Too much sediment would swamp
the algae, while too little would prevent stromatolite growth.
Observations 1in Hamelin Pool over 25 years indicate essentially
static stromatolite growth in most localities; material eroded
during storms 1is more or less balanced by new growth, The
maximum measured growth rate was 0.5mn per year. At one locality
in Hamelin Pool, wagon tracks dating back around 50 years can
still be clearly seen, illustrating the very slow growth rate of
the stromatolite beds, and their vulnerability to human damage.
It 1is clear that many living stromatolites must be hundreds of
years old.

Blue-green algae have wide ecological tolerances, and have
persisted without significant ecological change for about 3500
million years. However, stromatolites have steadily declined in
abundance since the early Paleozoic. The explanation appears to
be the evoliution and adaptation of organisms which can graze the
blue-green algae,

Several fish species occur in Hamelin Poocl, and one species of
bivalve is very abundant, but in general the Pool's high salinity
has produced an environment of notably low diversity. Marine
gastropods which graze on biue-green algae, although abundant
elsewhere 1in Shark Bay, are virtually absent from Hamelin Pool.
As Playford (1980) puts it, "stromatolites are an important
ecological example of the progressive suppressicn of a biolcgical
group, forced to the extreme limits of its ecological range by
the evolution and adaptive expansion of animals that utilise it
as a food source.”

A key element in the formation and mainternance of the hypersaline
environment has been the growth and shoaling of the Faure Sill.
This structure is a barrier bank constructed in the past 5000
years through the accumulation of skeletons of marine organisms
living in seagrass mea” w3 that flourish on thbe bank surface.
Sheoaling and growth have .ead to restriction of tidal influx into

Hamelin Pool and to the development of hypersaiine
concentrations. The progression to hypersaline concentrations
from low (oceanic) salinities can be "read" from sediment cores
taken in the basins (Hagan 1973). As conditions Dbecome

unsuitable for seagrass growth (salinities greater than 62 parts
per thousand) the asscciated assemblages change, limiting the
growth of Faure Sill. The process is thus self-limiting, and
existing patterns of salinity seem fairly stable.

"




Conservation of the Hamelin Pool environment depends primarily on
maintenance of hydrologic conditions in the area of the Faure
Siil. Unnatural interference with the Sill could lead to an
increase in tidal exchange, and salinities in the Hamelin Pool
basin would fall to normal levels. This would lead to widespread
changes 1in biota and in sedimentation, resulting in the
destruction of algal stromatolites, molluscan populations and
the cessation of ooid formation and lithification.

Ooid shoals result from the precipitation of sphercidal grains of
calcium carbonate in hypersaline water. Coquinas are sedimentary
rocks composed of the shells of marine organisms cemented by
precipating calcium carbonate. These sediments are particularly
abundant in Hamelin Pool, where they have largely accunulated
from populations of a small bivalve, Fragum hamelini. The
coguina beach ridge and storm ridge formations are not Yyet
accorded Class A Reserve status, #

The inclusion of the Faure Sill in any reserve 1s essential. The
preservation of algal stomatolites, coquinas, oo0id shoals and
cemented sediments also requires measures which will prevent
direct destruction by activities of man - as might occur wunder
intense recreational pressures.

The Hamelin Pool stromatolites between high and low water marks
are at present prctected by Class A reserve No. 30335 "for the
Protection of Sedimentary Deposits"™ (not vested). This small
reserve was created in response to a request (for a much larger
reserve) made in 1968 to the Department of Lands and Surveys by
the Department of Geology, University of Western Australia, for a
reserve covering Hamelin Pool, the Faure Sill, and the coast up
to 5 chains (100 metres) inland.

This proposal was supported by the VWestern Australian Geological
Survey Branch of the Mines Department. However, the then State
government decided to reserve only the intertidal areas because
the State had no legislation authorising the creation of marine
reserves, and a 5-chain reserve above high water mark would have
required resunption of land from the adjoining pastoral
properties. The boundary of these properties lies 2 chain above
high water mark, and the 2-chain strip could have been included
in the reserve without resumption.

£ committee of international experts (Environmental Protection
Authority Report, 1973) met in Perth on 24, 25 and 26 August 1673
and prepared a report on conservation measures for the Hamelin
Pool area. This group unanimously recommended that Hamelin Pool
and the Faure Sill be classified .as an A Class reserve, vested in
the Western Australian Wildlife Authority in terms of the
existing legislation, without power to lease, Among their major
recommendations were that:

* Class A Reserves are the ‘most highly protected!’
classification, revokable only by Act of Parliament.

12
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the existing Class A reserve No. 30885, as administered by
the Department of Lands and Surveys, be extended to 2
chains (40 metres) inland above high water mark, and, once
appropriate legislation is enacted, that the area of the
balance of Hamelin Pool be included in this reserve;

the purpose of the reserve be extended to include conserv=-
ation of sedimentary deposits, fauna and flora used in gocc-
logical and biological education and scientific research;

in the interin, the (then) Department of Fisheries and
Fauna be requested to prohibit interference with fauna and
flora on the seafloor of this area as far as practicable;

tourist access be prohibited, except as follows, with the
permission of the W.A, Wildlife Authority. Public access
to the coastal area of stromatolites and beach ridges
should be provided from the road to Denham on the western
side of Hamelin Pool in the vicinity of Nilemah. Tourist
sites should be selected by the management authority in
conjunction with expert advice;

honorary wardens resident in the distriect be appointed to
assist in policing the reserve;

no vehicles or power boats be permi:tted on the reserve
without permission;

no development, exploration or mining within the reserve,
or within 5 chains of its boundaries, be allowed without
permission of the (then) Department of Environmentzl Prot-
ection;

resort development and unauthorised camping be prohibited
in the Hamelin Pool area.

The future need for additional tourist development in the
Shark Bay area be recognised, but such development should
be directed towards places other than Hamelin Pool, e.gz.
Lharidon Bight, Freycinet Estuary and Dirk Hartog Island.

the entrance channels be not interferred with, particularly
by any attempt to introduce commercial prawn cultures in
Hamelin Pool or on the Faure Sill with attendant dist-
urbance of the sea bed;

existing levels of commercial fishing do not appear to be
interferring with the present ecology in the area and there
does not seem to be any need to restrict the present level
of activity.

committee of international experts further recommended the

uvitimate creation of a large reserve as foliows:

1.

Hamelin Pool and its margins south of Australian National

13
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Grid, Zone 1 co-ordinate 1,770,000 yards north and including
the coast to 2 chains (40 metres) inland from high water
level;

12. the Faure Flats area north of Hamelin Pool, 1including the
submerged banks and channels in the area bounded to the
north by the 1,800,000 yards north co-ordinate; bounded by
the co~ordinate 170,000 yards east, and to the east by the
mainland coast extending to a distance of 2 chains (40 m)
inland from nigh water level.

This comumittee of experts stressed that conservation measures
which do not include the protection of the Faure Sill would be
ineffectual, as this barrier has been the key element in the
developnent of the environment and in the maintenance of
hypersaline conditions in Hamelin Pool.

Today, most of these recommendations still await formal
implementation.

4,3 Depham Sound, Freveinet Reach and Estuary, Hopeless Reach
_and Lharidon Bight

Denham Sound, Freycinet Reach and Estuary, Hopeless Reach and
Lharidon Bight are broad gulfs bordered by shallow platforms and

seagrass banks. The gulfs contain prolific marine 1life and
support & commercial scale fishery, intensive sport fishing and
shell-collecting by amateurs and professicnals, The biota also

includes the dugong, turtles, rays, sharks and giant cod. There
are also populations of immature prawns in these areas.
Freycinet Reach and Estuary are dotted with numerous small
islands, most of which are nature reserves established to protect
sea-bird breeding sites. On these islands may be found breeding
colonies of the white-breasted mnmorph of the Wedgetailed
Shearwater, the only ones in Australia.

The area is picturesque with broad stretches of relatively
protected water, colourful ccastal cliffs, beaches and lagoons.
There are numerous sheltered anchorages for small craft in bays
and behind islands and shoals. Tourism at the centres of Denhamn,
Nanga and Monkey Mia 1s largely based on sport fishing, but
yachting, cruising and other aquatic activities are developing
and will expand with public realisation of the attractions of the
region,

The scale fishery is a major industry. The principal commercial
species are whiting (Sillago spp.), snapper (Chrysophrvs sp.) and
mullet {(Mugil sp.). Netting for whiting and mullet is carried
out mainly in sublittoral sandflat environments. The Commercial
Whiting catch is around 100 to 200 t/yr, with mullet catches of
similar size. Whiting populations use metahaline (salinities 40
to 53 parts per thousand) areas as nurseries and large
populations of young are found in southern parts of Hopeless
Reach and Freycinet Reach (Lenanton, 1970).
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Tne main snapper fishery within the Bay is located in Freycinet
Reach and Denham Sound but this species also is taken in Hopeless
Reach. Sport fishing is intensive and expanding. The 1983
amateur catch was estimated at about 45 tonnes of snapper, plus
another 45t of assorted scale fish. The commercial snapper catch
{(which 1is largely taken in the ocean waters outside the Bay) is
about 1450t. (M. Moran, pers. com ). Conflict between amateur
and professional iJnterests will arise if substantial amateur
fishing activities mcve from the Bay to near-ocean waters,

Commercial trawling is prohibited in the areas south of latitude
25 30' S and east of the Peron Peninsula, and in Freycinet Reach
and Estuary south of latitude 26 S. These closures, enforced by
the Fisheries Act, protect immature prawn populations and nursery
areas for other species.

It is important that marine invertebrates (mainly mollusca) be
protected against over-collecting. The stability of the eco-
system should be protected because of the relationship between
this area and the important prawn and scallop fisheries in
northern Shark Bay,

4,4 Large Maripe Apipmals
4,4 Ugo

Historically dugongs have been the subject of extreme pressure
through hunting. Husar (1975) c¢ited reports suggesting or
confirming extinction of dugongs arcund many islands in the
Indo-Pacific region. Steller's sea cow (Hydrodamalis gigas) was
completely exterminated by hunting less than 27 years after its
discovery (Stejneger, 1887). Recently, dugong populations have
not fared much better, In the Persian {Arabian) Gulf, it is
estimated that the entire population has been killed as a resuit
of o©il spilling from damaged oil rigs. Natives of Papua New
Guinea continue to hunt dugongs at an uncontrolled rate. Along
the northern and eastern Australian coastlines the animals are
often caught up in shark nets and gill nets; power boats collide
with dugongs inflicting injury (with either the boat or the
propeller) and irresponsible thrili-seekers, with power boats,
chase dugongs to the point of exhaustion.

To stress the ever increasing threat to dugongs, the Marine
Steering Committee of IUCN has listed dugongs as "vulnerable to

.cidental capture in fishing and other nets, to pollution
« *fecting seagrass beds; and to cther human disturbances, as well
as continued hunting." They are protected in many countries but
the 1laws are incompletely enforced, Further attention has been
given to the protection of dugongs by the animal being listed in
both Appendix I and II of CITES. ¥

% APPENDIX II - All species which although not necessarily now
threatened with extinction may become so unless trade in
specimens of such species is subject to strict regulation in
order to avoid utilisation incompatible with their survival.
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The Shark Bay dugong population appears to be one of critical
importance for both scientific study and the preservation of the

species, It is one of only two known to number in excess of 500
individuals, and the only one of that size not subject to legal
hunting. Further, the existence of some areas of clear water

make dugongs here available for scientific study and public
education. Shark Bay is, however, located at the southern limit
of the dugong's range. From studies (Prince, et al. 1981) it
appears that temperature, interacting with food supply, 1is
probably the main limiting factor, and Shark Bay is a thermally
marginal dugong habitat. Dugongs make seasonal migrations within
the Bay and since at all seasons they occupy the warmest water
available to them there is strong circumstantial evidence that
these migrations are imposed by water temperature patterns.
Extrapolating from studies on the low temperature tolerance of
manatees, 1in conjunction with observations on behaviour of
dugongs 1in their winter refuge along Dirk Hartog 1Island, the
Shark Bay herd's existence is energetically precarious during
winter. At this time areas of dugong concentration should be
kept free of human disturbance.

During the summer months dugongs concentrate heavily on a small
area in the eastern Bay where dense growth of a tropical seagrass
(Halodule) occurs on the delta of the Wooramel River. This plant
comrunity is unique to that site and it seems probable that if it
should be destroyed the carrying capacity of the Bay for dugengs

would be drastically reduced. As the Halodule is a tropical
species at the southern 1limit of its distribution, it is
extremely senstive to environmental perterbations. Protection

of this Wooramel Delta area is critical to the dugong population,
since the high quality diet it provides is probably essential for
successful reproduction. The control of human activities within
the delta area is important, and it would zlso seem desirable to
keep development within the Wooramel catchment to an absoclute
mininum,

Dugongs have public appeal as strange, large, gentle rnpammnals

associated with many myths and cultural traditions. They are,
however, usualiy difficult to approach and the behaviour visible
from the surface is generally limited. Public acquaintance with

dugongs, in an educational and recreaticonal =sense, will Dbe
practical only in the form of guided "dugong watching® tours.
These could be based at Monkey Mia during the summer months, and
would have to operate from a base on Dirk Hartog Island or along
the north-eastern shore of the Peron Peninsula in winter.
Occasionalily substantial herds move into South Passage and in
years when this happens there are excellent opportunities for
photography and subsurface observation.

At present levels of boating activity, the threat to dugongs from
boat strikes is minimal. Dugongs readily avoid boats moving at
speeds under about 10 Kknots. They cannot take evasive action
when boats are moving at higher speeds, however. Deaths or
injuries are rare events at present because relatively few boats
travel in the areas of dugong concentration. If caravan park
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development at Gladstone resulis in a sharp increase in Dboat
traffic around the Wooramel Delta in the September-May period, or
if there is a major increase in traffic along the inner coast of
Dirk Hartog Island north of the Homestead in winter, significant
threats of boat kills would develop.

There are no aboriginal reserves in the Shark Bay area and no
legal hunting by aboriginal people. It appears that local
residents, sone of whom are of aboriginal ancestry, may
occasionally take a dugong for meat, and the semi-official view
is that the kill is probably less than a dozen annually and can
be overliooked. Recently there have been reports of poachers from
communities outside the Bay making forays to hunt dugongs. A
watch 1is being kept for this, but as only three fisheries
officers are responsible for the entire area, assessment of
poaching impact, and apprehension of poaching parties, 1is
difficult and unlikely.

4.2.2 Dolphi

Shark Bay supports a healthy population of dolphins (Tursiops
truncatus). The exact population size is not known but the
animals are seen frequently from mest vantage points (aerial
surveys, boats, headlands and cliffs). In generali, the
population does not appear to be under any immediate threat.
Increased development in Shark Bay, however, could easily disturb
the dolphins' habitat and threaten the dolphin-human relationship
of the small pod of dolphins at Monkey Mia.

For more than 15 years, up to 16 dolphins have come more or less
daily to the beach at Monkey Mia, have been hand fed, and have
allowed themselves to be touched. There has been considerable
publicity and the "friendly dolphins" have become an important
tourist attraction. Estimates of the proportion of tourists
attracted to the Denham-Monkey Hia area by the opportunity for
close contact with the dolphins range from 15 to 70 percent. No
systematic assessment is available, but the dolphins'
contribution to the tourist trade is not insignificant.

The phenomenon of 'wild' dolphins voiuntarily approaching humans
is extremely rare, Historic records indicate that such events
have occurred in various places for thousands of years; however
most such "interlocks" (to use the phrase coined by Wade Doak,
1982) are usually transient, and have often ended tragically for
the dolphins concerned, Today, the only other place where
dolphins approach humans on a beach i1s Brazil - and this
Brazilian development i1is only very recent. Because of its
rarity, the Monkey Mia phenomenon attracts dolphin-lovers from
around the world. The chief threat to the Moukey Mia interlock
stems rom the tourists themselves, The dolphins could well be
deterred by too many tourists attempting to touch them, or
inappropriate Dbehaviour on the part of the tourists. If the
interlock is to be protected, it is essential that funds be found
to educate and supervise tourists at the site. In this regard,
the presence of the 'dolphin wardens' now working at Monkey Mia
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is absolutely critical. It is also important that fresh fish be
provided for tourist use as dolphin food.

4, 4,3 VWhales

Shark Bay has been described as the site of the last great whale
slaughter. This refers to whaling which occurred in the 1930's
when several thousand whales were taken inside the Bay in a
period of twoc or three years. Whaling continued from a shore-
based station north of the Bay into the 1960's. Whale stocks
were drastically reduced, and some local populations may have
been exterminated. Others, such as the Southern Right Whale
(Eubalaena australis) may now be on the increase, and whale
surveys 1in the area have been carried ocut in recent years under
the supervision of Dr., John Bannister of the Western Australian
Museum.

A small minke whale stranded near Nanga in 1681, and a moderate
size whale, probably a humpback, appeared south of Louisa Bay in
June 1982, Two humpbacks (Megaptera novaeangliae) were seen
travelling close to shore along the outer coast of Dirk Hartog
Island in mid-July of 1982. Six more humpbacks, including a
suckling calif, were seen off the eastern coast of Dirk Hartog
Island in mid-September 1983 and 1984, Twe killer whales
(Qreipus orga) attacked dugongs at Sandy Point shoal in mid-May
of 1983. In the near future 'whale watching' might become part
of tour activities and interpretive programs at Shark Bay.

4,4,4 Marine Reptiles

Loggerhead turtles nest on the more remote northern beaches on
the Peron Peninsula and Dirk Hartog ZIsland. Green turtles
(Chelonia mydas) and loggerheads (Caretta garetta) predominate in
the Bay waters, and are especially abundant on Green Turtle Flat,
north of Faure Island, and around the northern ends of the Peron
Peninsula and Dirk Hartog Island. Botn species of turtles are
listed in Appendix I of the Convention on International Trade in
Endangered Species of Wild Fauna and Fiora (CITES), Appendix I
of that Convention lists species "threatened with extinction
which are or may be affected by trade." As well, both species
are listed as "Endangered" in The IUCN Amphibia-Reptilia Red Data
Book-Part 1.

Shark Bay also supports populations of at least six sea snake
species; one species, Ailpysurus poeoleorum is endemic to the Bay.
While their v om is highly toxie it has been found that they are
non-agressive and danger to divers or swinmers appears to be
negligible. cea-snakes are a scientifically little known and
interesting group, and the . Bay could provide valuable
opportunities for research on sea-snake biology.
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4,4, 5 Sharks and Rays

The most common sharks in the area are the small 'Bay Whalers',
tiger sharks and hammerheads. Large groups of Bay Whalers
congregate from time to time along the eastern side of Dirk
Hartog 1Island, while the larger sharks may be seen in the deep
water against the western coast of the island.

Examination of tiger shark stomach contents within the Bay
indicates that cormorants and small turtles form an important
part of the diet of these fish.

The shallow sand flats of the Bay provide habitats for a diverse
and abundant population of rays. Green Turtle Flat (north of
Faure Island) and the sandflats around Pelican Island, Cape Rose,
Guichenault Point, Middle Bluff and Blind Strait are areas where
rays can be readily observed,

The huge and najestic manta rays are abundant arcund the north-
eastern side of Cape Peron, and along the coast of Dirk Hartog
Island between Sandy Point and Cape Levillain. Manta rays are
plankton feeders, and quite harmless to man. They can be clearly
seen frem the air over sandy shallows, their dark bodies
silhouetted against the azure background.
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5. TERRESTRIAL RESOURCES
5.1 Landscape

The terrestrial landscape of Shark Bay is predominately one of
low rolling hills interspersed with low, flat clay pans. Where
the sea has access to areas of clay pan, as has occurred at
Little Lagoon, Jjust north of Denham, and in a more spectacular
way at Big Lagoon (further north along the western shore of the
Peron Peninsula) shallow inland bays of outstanding beauty are
created.

The vegetation is a variety of low shrublands, herb-fields and
grasslands. With the important exceptions of Bernier and Dorre
Islands, pastoral leases have been granted over almost the whole
area, and consequently the vegetation has Dbeen modified
considerably by grazing.

The landscape is arid, and the consequent absence of surface
fresh water and trees contribute to land's inhospitality in
summer, when strong south-east winds seem to blow incessantly.

Sea cliffs are a distinctive feature of the landscape. Cliffs
facing the Bay along Dirk Hartog Island, Heirisson and Bellefin
Prongs, Peron Peninsula and Bernier and Dorre Islands vary from
around & to 35 m. in height, and overlook sandy shallows and
seagrass beds. Dolphins, sharks, rays, dugongs and various
seabirds can be seen from these vantage points. Ciiffs on the
ocean side of Dirk Hartog Island and Edel Land are impressive in
form and height. Long sections of ¢liff drop vertically to the
water, where undercut shore platforms bear the brunt of enormous
waves rolling in from the Indian Ocean. These ¢liffs vary from
30 to 60 m, in height. The c¢liffs of Herald Heights, on the
south-western end of Dirk Hartog Island, rise to around 180m; the
cliff walls here are formed from loose, sloping rock faces,

The ocean c¢liffs overlook steeply sloping rock shelves, with
nearshore depths of up to 100m. Wave action 1s very great, with
blownoles, spouts and huge sea caves abounding along this outer
coast,

There are magnificent opportunities for hiking and pnotography in
these areas, the main cobstacie at present being lack of fresh
water and difficulty of access.

5.2 __Bernier and Dorre Islands

Bernier and Dorre Islands are (Class A reserves for the
conservation of flora and fauna, vested in the WA Wildlife
Authority. They are nature reserves of world importance. Their
biology has been documented by Ride et al (1962). Natural
history records for the islands date back neariy 200 years. The
islands present a diverse pattern of steppe, scrub and dune
formations.
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The flora combines elements from all three botanical provinces,
especially the South-West and Eremean. It provides an
interesting yardstick against which the flora of Dirk Hartog
Island can be compared, while the flora of the adjacent mainland
provides a further comparison. Unfortunately there has been some
grazing by goats on Bernier Island,

Bernier and Dorre Islands are perhaps the most important small
nature reserves in Australia with regard to the conservation of
rare and threatened species. The Islands support the only
population of Malurus lamberti bernieri, a sub-species of the
Varigated Fairy-Wren,

The Western Barred Bandicoot (Perameles bouganville) was formerly
widespread 1in coastal regions of western and southern Australia.
This animal is now restricted to Bernier and Dorre Islands.

The Boodie (Bettongia lesueur) was also once widespread,
inhabiting extensive areas of arid western and southern

Australia. The Boodie is now found only in Bernier, Dorre,
Barrow and Boodie Islands.

The Rufous Hare-~wallaby or Mala ([Lagorchestes hirsutus) was
formerly widespread through much of arid and semi-arid Australia.
Today, two small relict colonies survive in the Tanami Desert
(N.T.), but the only secure populations are those of Bernier and
Dorre Islands.

The Banded Hare-wallaby or Munning (Lagorstrophus fasciatug) had
a more restricted range in semi-arid country in the south-west of
V. A, This animal today survives only on Bernier and Dorre
Islands, with a small colony on Dirk Hartog Island, re-introduced
in 1974,

The Shark Bay Mouse (Pseudonys praeconis), formerly recorded from
the Peron Peninsula, 1is today restricted to a colony on Bernier
Island, (Burbidge 1984).

5.3 Dirk Hartog Island
Dirk Hartog Island is under pastoral lease, The biology of the

island has been described by Burbidge and George (1973). Plant
life is diverse, over 250 species having been recorded. Some of
these are eéndenric to the island while others are 1little-known

piants rarely colliected on the mainland or occurring well away
from their mainiand range.

An examination of historic maps and air photos indicates that
soil erosion on the Island has increased markedly over the last
few decades, with large sand-dunes now occupying substantial
areas, Overgrazing by cattle is the most likely cause.

Dirk Hartog once had populations of marsupials of the sane
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species as occur on Bernier and Dorre Islands, but most have died
out (partiy due to predation by introduced cats). Populations of
the Sandy Inland Mouse (Pseudomys hermannsburgensis) still
survive on the island. A sub-species of the White-winged Fairy-
wren (Malurus leucopterus leucopterus) and a sub-species of the
Southern-Enu-wren (Stipiturus malachurus hartogi) are both found
only on Dirk Hartog Island. As the largest island off the western
coast, Dirk Hartog is ideal for the re-establishment of native
fauna under controlled conditions, but success may depend on the
absence of terrestial predators or competitors. Work on this
repopulation commenced in the 1970s with the assistance of the
present lessee, Sir Thomas Wardle.

The island is also historically important as the site of the
first documented landing of a European in Australia : Dirk
Hartog's in 1616, It was also visited by Vlaming in 1697,
William Dampier in 1699, French scientific expeditions in 1801
and 1818 (see section 2.2).

5. 4. _FEdel Land

Edel Land Peninsula and its enclosed marine inlets and loops were
included in the EPA's 1975 national park proposals.

The area is a terrain of calcareous aeolianite dune ridges and
interdune depressions. The western margin, fronting the Indian
Ocean, 1is formed by the majestic Zuytdorp Cliffs that rise to
heights of 70 to 170 m above sealevel and descend sharply to
depths of about 40m., The c¢liffs are greatiy undercut at sealevel
by heavy swells from the Indian Ocean; beach-lined emnbayments
break the otherwise continuous cliffs at Dulverton Bay and False
Entrance.

The eastern margin of the peninsula contrasts with the west. It
is a region of calm bays and inlets. The inlets include Blind
Strait, Useless Inlet, Boat Haven Loop, Brown Inlet, Depuch Loop
and Disappointment Loop. The inlets are picturesque, being
bordered by sandy beaches that are interspersed with rocky
platforms and hneadlands of aeolianite; they terminate on the
south in elongate supratidal and inter-tidal flats. North-
trending ridges up to 70 m high border the inlets and extend
below sealevel into Freycinet Reach as a series of shallow banks.

The Conser cion Through Reserves Committee viewed Edel Land as
one of the major areas for public recreation in the proposed
Shark Bay wational Park. The protected inlets are ideal for
aquatic activities, such as boating and fishing, and additional
scenic attractions include the rugged Zuytdorp Cliffs and the
more serene inlets,

The southern parts of Tamala Station fulfil the requirements of a
wilderness area and include the historic Zuytdorp wreck site.

There are many features of scientific interest, Exposures of
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calcrete soils occur in many locations with classic sections at
Baba Head (Read 1971b). Marine Pleistocene sequences outcrop at
the margins of tidal flats and interfinger with the soils. These
features are being used in geoclogical education.

There are important nature conservation issues in the area. The
inlets and embayments probably represent important nursery areas
for fish, and are thus a part of the larger Shark Bay ecosystem.
Development of tourist facilities in Edel Land should take place
under conditions compatible with the preservation of the region's
high nature conservation values,

Edel Land also contains populations of three reptiles found no-

where else: the scineid lizard Mepetia amaura and the legless
lizards Aprasia baroldi and Pletholax gracilis edelensis.

The national park proposed by the Conservation Through Reserves
Committee includes Carrarang Station above low water mark,
excluding Useless Inlet, Useless Loop and other areas already
given over to the production of solar salt. It also includes
Tamala Station, and is bounded on the east by the Tamala-Nanga
Station boundary.

5.5 __The Peron-Nanga Areg

The Peron-Nanga area is a physiographically distinet region which
is underlain by quartz sandstone (Peron Sandstone). The area
includes the north-trending Peron and Nanga Peninsulas, which
divide the southern waters of Shark Bay into a series of brecad,
semi~enclosed gulfs; from west to east these are Freycinet Reach
and Freycinet Estuary, Hopeless Reach, Lharidon Bight and Hamelin
Pool.

The coast in the Peron-Nanga area contains narrow beaches and
headlands. The ©beaches are covered with quartz sand and the
Peron Sandstone is exposed by erosion on the headlands. There
are wide expanses of intertidal and supratidal flats and beach
ridges of coquina and sand in the southern parts. The landscape
comprises brecad, undulate, red sand dunes fixed by a vegetaticn
of sclerophyllous plants. Maximum elevations are about 45 m,
whereas interdune depressions are only a metre or so above
present sealevel. Most of the topography is controiled by a zone
of calcrete which lies between the dune sands and the Peron
Sandstone. This calcrete < 4e, which is exposed in coastal
cliffs, ranges from 2 to 45 m oove sealevel,

Many of the interdune depressions contain evaporite pans called
"birridas™ in 1local usage and "montbaxin" by Freycinet (1818);
several contain marine lagoons. Most of the pans lie in closed,
amphitheatre-like depressions surrounded by dunes. A few have
remnant, evaporite-filled channels which open to the adjacent
coast, but these pans are flooded by seawater only during periods
of abnormally high storm tides. The pans range from a hundred
metres to a kilometre in width, Little Lagoon (just north of
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Denham) and Big Lagoon (further north along the west side of
Peron Peninsula) have both been created by the regular ebb and
filow of the sea into interdune depressions through narrow
channels. The resulting warm, shallow pools are botn very
beautiful and very fragile. Inappropriate tourist pressures
could destroy these remarkable areas.

Lying at the northern end of the South-West Botanical Province,
the area is the northern limit for many plant species. The
southern end of Nanga Station contains dense tall sandplain
vegetation with many species of genera such as Grevillea, Hakea,

-Calothamnus, Hibbertia, Bapksia, Pityrodia, Conospermum, Newgast-
elia and Eucalyptus, all typical of the South-West, Northwards
along the Peninsula, the South-Western species gradually

disappear and the dense heath is replaced by an open shrub-
spinifex steppe. Species of Acacia and spinifex (TIriodia/
Plectrachne) becone dominant. In the dense heath at the
southern end of Nanga, several species are of outstanding

interest: e.g. Eucalyptus roycei, Adepnanthos acanthophyllus,
Grevillea rogersoniana, Newcastelia chrysophylla and
Lamarckea hakeifolia var. hakeifolia. Near the Tamala Station

boundary and near Peron homestead are populations of Eucaiyptus
which is apparently endemic to the vicinity.

A number of the blue-flowered plants which so impressed VWilliam
Dampier during his visit in 1699 are readily visible to the
visitor wusing main roads and tracks. They include Halgania
littoralis, Brachycome latisguampea, Solanum spp. and Porana
sericea {(George 1971).

Three species of kangaroo are present: Red (Megaleia rufa), Grey
(Macropus fuliginosus) and Euro (Macropus robustus). This is the
northernmost 1limit in Australia c¢f the Western Grey KXangaroo,
Otner species recorded inciude the Echidna
(Tachyglossus_aculeatus) and hopping mice (Notomys spp.). The
area 1s very rich in bird life, field camps by the Royal
Australasian Ornithologists Union having recorded about 1CC

species, compared with 75 recorded from Dirk Hartog Island. A
bird which reaches its southern limit on Peron Peninsula is the
Yellow Silvereye (Zosterops lutea). It is interesting to see

this species and the Western Silvereye (Z. _lateralis gouldi) in
close proximity, yet never actually intermingling. The former is
restricted to mangroves while the latter never leaves the scrub
and thickets. Some south-western species are at the northern end
of their range, such as the Mallee-Fowl (Leipoa ocellata) and the
Southern-Scrub Robin (Drymodes brunneopygial.

The thick-billed grass wren . (Apytornis textilis) formerly
widespread in the arid and semi~arid zones of Southern Australia
is now extinct over most of its former range. The only viable
colony now remaining in Western Australia 1s located on Peron
Station at the northern end of the Peron Peninsula.

Faure Island is the site of several sea-bird breeding colonies.
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One interesting record from Faure Island is a skull of the Woilie
(Bettongia penicillata) a marsupial which is now restricted to
small areas of the South-West. Skulls of this species have also
been found in cave deposits on Dirk Hartog Island and there is a
record of it from Shark Bay in the British Museum.

Just south-east of the Peron Peninsula, between Hamelin and
Coburn Station homesteads, there 1is a small area of mallee~
spinifex growing on red sand. This area is unique to the Shark
Bay region, and contains the only known population of the scincid
lizard Ctenotus zastictus, as well as the only population of the
agamid lizard Ctenorphorus rubens south of the Gascoyne River,
Peron Peninsula 1s the core of the proposed Shark Bay National
Park system and is the area most used for recreational purposes,
with resorts at Denham, Monkey Mia and Nanga. Approximately 7000
visitors stayed at Denham in 1972-73 and substantial increases
can be expected with the sealing of the main access road (in
1986) and active promotion of the tourist industry. In 1982, an
estimated 20,000 tourists visited the area.

The main recreational base is aquatic (boating, fishing, shell
collecting) but there are other attractions including coastal
scenery, wildflowers, wildlife and historic sites. The area
borders on the proposed Hamelin Pool~Faure Sill nature reserve
with its unique natural features, and there is the possibility of
controlled public access to this reserve from the Denham road.
Development of facilities and access to a wider area of the
peninsula should be encouraged.

The peninsula has an insular character, being connected to the
mainland at the narrow Taillefer Isthmus across a tidal-
supratidal flat that was once a shallow seaway connecting
Freycinet Estuary and Lharidon Bight (Logan et al., 18970). The
narrow width of the isthmus has lead to suggestions that the
peninsula could be sealed by fencing, and native fauna re-
intreduced after eradication of the very substantial numbers of

introduced fox, cat and rabbit. Such a project could be
considered following the rehabilitation of Dirk Hartog Island
fauna, As on Dirk Hartog, overgrazing is a problem 1in some
places.

Peron Station lease which includes all the Peninsula north of
Tailefer Isthmus was offered for sale to the State as a possible
National Park in 1972. The National Parks Board, WA Wildlife
Authority and the Department of Fisheries and Fauna supported
this acquisition but funds were not then available and the lease
passed on to private hands. The lease came on the market again in
1984, but once more the State government let the opportunity pass
by.
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6. DEVELOPMENT IN THE SHARK BAY AREA

The growth in the tourist industry - to around 25,000 visitors in
1984 -~ is indicative of the growing awareness of Shark Bay and
what it has to offer, The existing amenities at Denham and
Monkey Mia are capable of handling the current numbers of
tourists, with some crowding during the peak May and September
school holidays.

The commercial fishing industry is still healthy, but 1is
beginning to feel competition from amateur fishermen, As Shark
Bay has only three fishing inspectors, it is difficult (if not
impossible) to fully control the fishing of closed waters. As
well, it 1is difficult to police the using of nets by amateurs.
These nets are occassionally tangling up and drowning dugongs and
may represent a threat to the dugong population of Shark Bay,
siiould such incidents increase. Recent restrictions on amateur
net use are an excellent start, and should be strongly policed.

The mining industry is expanding slowly, but some projects have
been . curtailed on environmental grounds. Concept Nominees
Pty.Ltd. applied for extensive exploratory licences in 1983 for
the coastlines aiong both the Freycinet Estuary and Hamelin Pool.
The intent was the extraction of coquina for the production of
calcium carbonate. This threat was removed when the Minister for
Mines refused the application.

Other mining proposals and activities, however, are still being
considered, have received tentative approval, or are not
adequately controlled.

The most recent actions to cause concern are a number of mining
tenements which have been appliied for over the northern part of
Peron Peninsula. Three licences are being sought to mine gypsunm.
Part of the original plan was a proposal to build a jetty 2 km
out 1into Herald Bight. Herald Bight contains important dugong
habitats, and the Jjetty proposal has been subsequently dropped.
Shipments are now to leave from Denhan,

An example of the threat to wildiife by develcpment is the
current situation on Slope Island. This island was previously a
part of a Class A fauna conservation reserve. It i1s now used as
a port site by Shark Bay Salt Pty.Ltd. and has therefore been
connected, via a causeway, to the mainland. Due to the
construction act. ities of the port, many breeding burrows of a
colony of wedge tailed shearwaters (Puffinus pacificus) were
destroyed. In addition, foxes crossed the man-made causeway and
have all but wiped out the remaining population. 4 situation
like this must not be allowed to take place on any of the other
islands of Shark Bay,
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A recent and controversial issue was that of a proposed one
hundred unit motel-tavern complex at Monkey Mia. Many private
citizens and conservation groups, including the Dolphin Welfare
Foundation, expressed great concern for the welfare of the Monkey
Mia dolphins if this development were allowed to proceed. The
Shark Bay Council, at Denham, gave tentative approval pending a
study of the situation; however we understand that the proposal
has been suspended due to doubts economic viability.

Another proposal was put forward by Prone Corporation Pty.Ltd.,
for a development at Big Lagoon. Big Lagoon is an isoclated area
on the western side of Peron Peninsula, several kilometres north
of Denham where there are presently no amenities whatsoever. The
only existing access 1is by boat or four-wheel drive. The
proposal was for a "Club Mediterranean style™ development which
would include:

. 300 room hotel

. 50 three bedroom cottages

. 100 place caravan park

. 300 pen marina and facilities for visiting boats
. an airport

. a9 hole golf course

Servieing such a development could create environmental problems.
There is a shortage of fresh water in the area, and any proposal
to create large areas of impervious catchment (as has been done
at Rottnest Island) would need careful consideration. Treatment
and disposal of sewage would also need to be done with great
care, as any disposal affecting the waters of the bay would be
highly undesirable due to the limited flushing capabilities of
the local marine waters. Eutrophication problems could easily
result, creating serious environmental problens,

The Big Lagoon area is presently one of the most beautiful parts
of Shark Bay, more suited to limited "wilderness" camping than
resort development. With its large areas of sheltered habitat,
it would also appear to be an important fish nursery area. The
scale of the proposed development is totally out of keeping with
the area's primitive environment and exceptional nature
conservation values,

The tourist dindustry of Shark Bay is going to continue to grow
and with it the development of services will be necessary. The
direction 1in which the development is allowed to proceed and the
activities which are to be allowed are the main concerns. Shark
Bay could quite easily become another playground for speculative
development on the scale of Queensland's Gold Coast. On the
other hand, small scale-environmentally sympathetic developments
in conjunction with a system of marine reserves and national
parks would cater to the tourist industry and respect the
integrity of this unique area.
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Long-term enmployment opportunities would still exist by involv-
ing the local residents in interpretive/appreciation programs
based on the area's natural history, Guided nature tours (both
on land and on the water) would afford an increased awareness and
sense of value to the local population.

The professional fishing industry in Shark Bay has been operating
at a fairly stable level over the last decade. The gill nets and
snark nets which cause so much damage by incidental kills on
Australia's northern and eastern coastlines are not used in Shark
Bay. Although dolphins, dugongs and turtles do become entangled
in the fine mesh nets used by Shark Bay professionals, these
animals are usually able to extricate themselves, and fatalities
are rare, (John Mutter, pers. comn ).

It is also believed that professional catch levels are balanced
in respect to the size of the fish stocks, and overfishing is not
occurring. However, this situation could alter should
significant damage occur to breeding and nursery grounds, or
should the amateur catch increase significantly.

Arongst amateur fisherman there. is a group operating ~ at least
g s g p op g

for short periods - at "professional"” levels, These fishermen
operate with fast sea-going boats equipped with freezers. Fish
are cleaned, filletted and refrigerated aimost as soon as they
are caught. In these circumstances, the policing of minimun

legal lengths and catch bag limits is impossible. The elaborate
equipment and large catches of this group suggest that they
operate semi-professionally. Although unlicensed professional
operation would be illegal, prosecution of offenders is extremely
difficult. The only way to control the activities of these
fishermen would be to prohibit the shipbocard processing of their
catch, and in our opinion, this move will be necessary within the
next few years.

Shark Bay is not a good spearfishing area, Visibility is poor in
pany areas, and reef areas are rare within the sheltered waters
of the Bay. Some isolated reefs, once the habitat of giant cod,
nave already been shot out. Coral "patches" are also scarce, and
easily overfished. The western ocean reefs are inaccessible and
dangerous. Blind Strait is one of the very few areas in the Bay
where accessible reefs occur in clear water. Fere, in a
moderate-energy oceanic environment, the greatest generic
richness of coral may be found, Such environments are rare in
Shark Bay, the other notable example being the coral reef =zZone
between Bernier and Dorre Islands.

As the Bay is largely unsuitable for spearfishing, and there are
much Dbetter areas for this activity both north and south of the
Bay, the banning of this activity outright within the region
would affect very few people, and would serve to protect scarce
and easily overfished areas of reef and coral.
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7. RECOMMENDATIONS

7.1 State Government Management

The most important and urgent action the State Government should
take 1is to commence implementation of the recommendations of the
Conservation Through Reserves Committee - recommendations which
have remained in limbo for a decade, inspite of being endorsed
by the EPA and the then State Government.

The most appropriate management regime would actually be a large
integrated terrestial/marine national park =~ and this should
certainly be a long term aim, However, the legislative basis for
such a national park still needs to be developed in W.A.. We draw
attention to the recommendations in Suter (1983) regarding marine
park legislation, and urge that an Australia-wide approach to
marine park legislation be developed.

The most wurgent Jinmnmediate need in the Shark Bay area 1is to
increase the number of fisheries and wildlife field officers. At
present only three fisheries officers are stationed in the
region: one at Denham and two at Carnarvon. A single wildiife
officer operates from a Carnarvon base. This situation is
totally inadequate, bearing in mind the region's extremely high
nature conservaticn values, and its huge size, not to mention the
rapidly increasing impact of tourism.

Ctner immediate needs are:

(a) education and extension services
related to the area's conservation
values should be provided, and

(b) there seem to be strong arguments
for the control of certain fishing
activities, for example the activities
of "semi-professionals". Spearfishing
should be banned outright, as argued
in the previous section.

7.2 World Heritage Listing

I the World Heritage Convention has any meaning in the
Australian context, it is clear that the Shark Bay region should
be recommended for listing. The area meets not >ne, but three
of the four criteria specified in World Heritage Clonvention (see
section 3.2 above).

Hamelin Pool, for example, clearly meets three of the conditions,
being:

(a) an outstanding example of evolutionary processes,
(b) containing rare natural phenomena (marine hnypersalinity) and
(c¢) a habitat for rare species of plants or animals.




L )

It could also be argued that the fourth condition - the
representation of the earth's major evoluticnary stages - is also
met with the Pool.

As described in sections 4 and 5 above, other parts of the Shark
Bay region provide critical habitat for several rare and
endangered species. In this regard Bernier and Dorre Islands are
among the most important areas in Australia, Shark Bay appears
to be the only secure habitat in the world for dugongs.

Other areas also clearly meet the required conditions. The
Wooramel Seagrass Bank is an example of a "superlative natural
phenomena", as are the awe-inspiring ocean c¢liffs and the
incredible Big Lagoon system. These last two features are also
of "exceptional natural beauty." The Mcnkey Mia dolphin
interlock is an unsurpassed example of a very special kind of
"man's interaction with his natural environment,"

The Shark Bay region is clearly of World Heritage Quality.
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The Shark Bay region contains immensely significant nature
conservation values, areas of outstanding natural beauty, and
important historical sites. It is also the location for an
extremely rare phenomenon: an interaction or "interlock" between
humans and wild dolphins.

The most significant features from a nature conservation
viewpoint are:

. the marine hypersaline environment of Hamelin Pool. The
ecology of the pool is a superlative example of evolutionary
adaptation to changing environments, Hamelin Pool is the
last stronghold of stromatolites, an early 1lifeform once
widespread throughout the world.

. the Bernier and Dorre Islands are the only remaining habitats
for several endangered marsupials, Although some of these
animals were once widespread across Australia, habitat
changes brought about by European colonisation have
exterminated their mainland populations.

. the Wooramel Seagrass Bank is the largest structure of its
kind in the world. It and other areas of seagrass around the
Bay provide habitat for one of the last large populations of
dugongs on the globe, The importance of Shark Bay to these
threatened animals cannot be over-estimated.

. the area contains populations of a number of endemic birds
and reptiles. These populations are typically small, and
thus vulnerable to both human damage and natural catastrophe,
The region 1is also especlally rich in fossorial reptiles
(Storr and Harold 1978).

Many other areas within Shark Bay have very important natural
values, and it is clear the area needs integrated management to
conserve and protect the environment.

Aithough a large marine/terrestrial national park in the region
has been on the state government agenda for a decade, almost
nothing has been done. A few small "A" class reserves protect
specific features, but even here government resources committed
to protecting and managing the reserves are woefully inadequate.

The area is clearly of World Heritage quality. The Australian
Heritage Commission is believed to be planning a detailed study
of the region; the report of this study may be available late in
1985, It can be anticipated that the Australian government will
eventually submit the area for consideration under the World
Heritage Convention, but it is imperative that the implementation
of a conservation-oriented management regime should not wait for
this action. '
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Tourist pressures have increased rapidly over the last few years,
and a further dramatic increase may be anticipated once the
access road becomes fully sealed (in mid 1986). Proposals have
already been nade for the construction of large and
environmentally questionable tourist developuents.

Mining for salt and gypsum is an important economic activity in
the area, but it has unquestionably caused significant
environmental damage. Although proposals to mine calcium
carbonate around the Bay shoreline were not cleared by the State
government, the proposed expansion of gypsum mining on the Peron
Peninsula gives continued cause for concern,

Professicnal fishing activities are not a major worry from a
conservation viewpoint, and existing operations do not appear

incompatible with marine reserve programs. However, amateur
fishing and spearfishing activities are likely to damage some of
the Bays fragile marine environments. Coral 'patches' are

particularly vulnerable.

Although the environments of Dirk Hartog and Faure Islands have
been alitered by introduced animals, these areas could becone very
important if properly managed after curtailment of current
pastoral operations. The Peron Peninsula and Edel Land also
provide opportunities for habitat restoration upon the removal of
sheep and goat populations.

Shark Bay is a unique and beautiful region. It contains areas of
great scientific interest and outstanding nature conservation
values, Although significant environmental damage has aiready
occurred, it 1is generally local in extent, and in some cases
reversibie. The area has tremendous recreational and educational
potential stemming from its natural resources.

We believe that the State government should, as a matter of
urgency, mcve towards the declaration of a large national park
covering the entire area. Multiple use of some marine areas 1is
both feasible and desirable, but certain areas should be set
aside to protect the feeding, wintering and calfing grounds of
dugongs, while otner parts of the proposed park Bay are suitable
for management as wilderness areas.

It is imperative that action be taken now, Dbefore management

problems become severe, Proper planning to restrict tourist
activities and access is imperative pow.
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