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Pleurodira (side-necked families) with only two e{ant
families, and the Cryptodira (hidden-necked fanilies),
to which most liviag species belong. The Pleurodiran
family Chelidae, to whtch Pseudernydura belongs, has
been spelled Chelydridae, Chelyidae and Cheluidae
by various authors because of uncertainties about the
spelling and derivation of the type genus, which is
Chelus of South America. The Chelidae is restrict:d
to Australia, New Guinea and some adjacent islands,
a-rrd South Arnerica.

A relict species, appareudy little changed since the
Miocene, Pseudcmydura umbina rs the only member
of its genus and has no close relatives among other
members of the Chelidae (Burbidge 1967 ; Bvbidge et
al. 1974; Gatrney 1977), which is a primitive
Gondwanan testudinid family with at least 25 species
in Australia (several species ale currently
undescribed) and a furtler 21. in South America. P.
umbrina is so different from other members of the
family that a separate sub-fanily, the
Pseudemydurhae, has been proposed for it (Gaffney
L977; Gatrrcy ard Meylaa 1988). The only fossil
rccords of Pseudemydura are a portion of a skull and
a pyga.l bone from the Miocene Riversleigh deposits
of aortl-west Oueenslard, which show only slight
differences from modern specimens (Gatrney et al.
1989).

12 History

Following the interest generated by the rediscovery of
a presumed exthct species so close to Pertb, the
Govertrment of the day, aided by a public appeal for
funds, created two Class A natue reserves that
protected much of its lellaining habitat. These are
Ellen Brook Nature Reserve of 65 ha, situated on the
west side of Highway One 2 km north of Upper Swan,
ald Twin Swamps Nature Reserve of 155 ha, located
oo the south side of Warbrook Road and the east side
of the Midland Railway, about 5 km north-nofih-west
of Ellen Brook Nature Reserve. Both reserves are
vested in the National PzLrks and Nature Conservation
Authority and managed by the Department of
Conservation and Land Management.

The Western Swamp Tortoise is cousidered to be
the most endangered vertebrate enimal in Australia.
Its rediscovery and, later, tle rediscovery of the Noisy
Scrub-bird, were instrumental in raising public
awareness about the conservation of the Western
Australian fautra at a time when there was a fraction
of the interest in environmental matters that we take
for granted today. The Noisy Scrub-bird has been a
conservation success story having been brought back
to relative abundance from the verge of extirction
(Bwbidge et a|.1986; Burbidge a]ld Friend 1988), but

the Westem Swamp Tortoise has continued to decline
in numbers and is now critically endangered.

The Western Swamp Tortoise has been declared
as fauna that is 'likely to become extinct or is rare'
under Section 1a(2)(ba) of the Western Australian
Wildlife Conservation Act 1950. It is on the
Australian Council of Nature Conservation Ministers'
List of Australian Endalgered Vertebrates (Burbidge
and Jenkins 1984), is listed as 'Endaogered' in the
IUCN Anaphibia-Reptilia Red Data Book
(Groombridge 1982), is included in the World
Checklist of Tbreatened Amphibians and Reptiles
(Goombridge 1988), is on the IUCN Red List of
Tbreatened Aninals (Wilcox 1988), is on Appendix I
of CITES (Convention on International Trade in
Endangered Species of Wild Fauaa and Flora) and
has been given a priority rating of 'f in the Action
Plan for Tortoises and Freshwater Turtles
(rucNissc 1989).

13 Biolog and Ecologi

Aspects of the biology and ecology of the Western
Swanp Tortoise have been described by Lucas (1963)
and Burbidge (1967, I98r, 19M, 1987a, r987b).
Studies commenced shortly after it was rediscovered.
Initially, Dr David Ride, then Director of the Western
Australian Museum, coordinated field searches and
kept a captive colony in the back yard of his Nedlards
home. Theq ir 1963 at the request of the Fauaa
Protection Advisory Committee (the foreruaner of
the Western Australian Wildlife Authority and today's
National Parks and Nature Conservation Authority),
Professor A.R. Main of the University of Western
Australia initiated and supervised a project by several
Zoolog5r Honours Degree students, one of whom is
the seuior author (see Lucas 1963). In 1964 the senior
authoi commenced his Ph.D. studies with Professor
Mfi on Pseudemydura ard, for comparison, rwo
other southern Western Australian long-necked
tortoises, Chelodina oblonga ard C. steindachnei.
Sometime after completing his thesis (Burbidge 1967)
the senior author started work as a Research Officer
with the Department of Fisheries and Fauna in 1968.
Less inteusive studies on the Western Swamp
Tortoise were mnducted duriag the 1970s with
research studies becoming more detailed again
through the 1980s as it became clear tlat the species
was declining in numbers.

Western Swamp Tortoises inlabit ephemeral
swamps with a clay or sand over clay soil. They have
been recorded only from scattered localities in a
narrow (3 to 5 kn wide) strip of the Swall Coastal
Plain with largely alluvial soils, rougbly parallel with
the Darling Scarp, running from Perth Airport at

2
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KTBA data under-estimate the size of Western
Swamp Tortoise populations, particulady in recent
years, si:rce only a small proportion of tortoise are
captured in any one year. (If a:r animal that has not
been captured for some years is re-captured KTBA
increases for the intervening years.) For these reasons
KTBA population estimates are usually considered to
be reasonably reliable only for periods five years or
more before the last sample.

Estimates from mark and recaptue data have also
proved to be uareliable indicators of Western Swamp
Tortoise population size both because of the small
populations and because of the small proportion of
aninals captured each year. Because of these factors
the estimates often fluctuate markedly from year to
year ard the confidence limits for the Jolly method
are large. Nevertheless they are included in Tables L
and 2 because they confirm lhe general trends
revealed by the KTBA data.

Table 2.
Western Swamp Tortoise Population data -

Ttvin Swamps Nature Reserve.
i*i*fil-**?iEiF-*G[-- :ouy- Manrey Year

estimate

treuds in population size remain much the same. It is
also noteworthy that the estimates from the two
techniques are similar when lumped data are used,
suggesting that the differences between the estimates
using ar:aual data are, as suggested above, a
consequouce of the small proportion of auimals
captued each year rather tharl aaything else.

Population estimates at Twin Swamps Nature
Reserve show that numbers there have dropped fron
a high of over 100 in the mid-1960s, to about 50 in the
early 1970s, to near extinction by 1985. The
population at Twin Swa.mps must aow be considered
to be extinct.

At Ellen Brook Nature Reserve numbers have
never been as high as at Twin Swamps Nature
Reserve. The KTBA data suggest that numbers have
remained fairly static at arou]ld 20 to 30. It is u:rclear
whether numbers may have dropped in recent years.

Table 3.
Western Swamp Tortoise Population €stimat€s

from lumped data

ELLEN BROOK
Jolly Manley

estimate & Parr

TwlN SWAMPS

captured 95Vocl & Parr
Jolly

estimate
Manley
& PaIr

3-5

1963 1 54

\ 9 & 4 7 5 5
1965 9 96 117
1966 65 100 135
1967 25 71 56
1968 1'7 61 64
1969 8 57 &
19'70 26 5a 51
191L 21 51 46
19',72 15 39 3'.1
1973 13 32 77
1974 8 26 25
\9'75 8 21 21
1976 4 18 16
1917 9 17 25
"t918 9 15 10
1 9 1 9 6 8 3
1 9 8 0 2 1 3
1981 3 4 3
7 9 8 2 3 4 4
1 9 4 3 4 4 3
1984 3 3
1985 1 1 0
1 9 8 6 0 0 0
1981 0 0 0
1 9 8 8 0 0 0
1 9 8 9 0 0 0

A. Data ftom each two-year period lumped.

66335
68,193
35-61
32-45
43-77
3',7 -56
27-58
21-50
25-273
14-36
10-32
12-19
12-60
'7-22

1963-64
1965-66
1967-68
1969-'10
ln1-12
1973-',74
1975:76
1977 t8
1979-80
1981-82
1983-84
1985-86
1987-88
1989

288
2',70
123
1.47
67
91
70
7D
60
54
80

23
2'l
36
12
4
4
4
4
3
0
0
0
0
0

9
18
20

t 4
26
18
19

67
28
26

9
18
28
21
18
39
20
20

78
36
25

37
94
67

25
2L
9
4

98
0+
55
47

21
9
4
4
0
0

B. Data from each thrce-year period lumped.
1963-65
1966-68
1969-71
1n2-74
't975-77

1978-80
r981-83
198446
1987-89

11 12
20 28
13 16
26 39
20 21
31 32
61 60

83
61
54
25

4
0

62
56

13
3

- can nol be calculated from available data
# Known io be alive' 

95% confidence l imits

In al attempt to overcome the shortcomings
discussed above population data were lumped for
two- and three-year periods. The results of the
estimates from these data are given in Table 3. The
lumped data produce more even results but the

The numbe rs of a,oimals i-o caprivity at July 1990 were:

Adult males:

Aciult females: 5

Sub-adults and hatchlbgs: 17

These figures exclude 6 females from Ellen Brook
Nature Reserve that will be returned to the wild in
1991 once the fox-proof feace is completed.

+
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Perth Zoo provided new outdoor nursery facilities

and feeding management has been altered. The health

difficulties that arose with the 1989 hatcblings have

not occurred, Experiments to determine the most

effective method of raising hatchlirys will be
continued by Perth Zno al.d the University of
Western Australia.

1.6 Causes of Endangered Status

There are a number of compoulding reasons for the
cturent status of rhe Western Swamp Torloise.

1.6,1 G€ographic range and habitat

Because of the rediscovery of the Western Swanp
Tortoise within the Perth metropolita! area as late as
1953. littte is known of its pre-European geographic
ralqe. There are no indications, however, that it had a
ra{e in the recent past significantly differenl from its

recent one, i.e. an area of about 100-150 km". Within

this very small range the species is r€stricted to
winter-wet ephemeral swamps with suitable
aestivating refuges nearby. Western Swamp Tortoises
do uot occur in the many permanent swamps ol lakes
on the Swan Coastal Plaia, so presurably they cannot
survive in this habitat.

Most of the original range of the Western Swamp
Tortoise has been greatly modified ia the past 160
years. What we know now of breeding atrd hatchling
ru*iud io the two lature reserves (see below)

suggests that the habitat in them is far from ideal a:rd
thii they must be considered as containing only

marginal habitat.

Additionalty, both reserves, particularly Ellen
Brook Nature Reserver are small' It is likely that some
animals are lost when they move outside the reseryes
and are exposed to unsuitable habitat a.nd hcreased
predation.

1.62 Biologr

Pseudemydura umbina rs the smallest Australian
chelid. It is ako the only species in which the female
is smaller than the male. Egg size is similar to other
species in the famity a.nd, accordingly, it has very low
feculdity: females produce a maximum of one clutch
of thee to five eggs per aonum. This compares
unfavourably with the local long-necked tortoise
Chelodina oblonga, wbich can produce two-tbree
clutches per year each of 8-16 eggs' ard other
Australiaa ftesbwater tortoises (Burbidge t967i Clay
1981).

Only live food is eateq other species eat a greater

variety of food including carrion a-nd vegetable
matter. Gro*th is slow, food being available for only a

short period each year, arrd sexual maturity is not
usually reached ultil 10'15 years or older.

Longevity is not known; however, it is known to be
greater than 50 years arrd may be much more. Adult
females captured in the early 1960s, which were
probably at least 20 years old, are still producing
viable eggs.

1.63 Effects of drought

Aestivating tortoises desiccate durirg the summer.
Measurements of desiccation rates of radio
transmitter-equipped animals at Twin Swamps Nature
Reserve have shown that hatcblings must achieve a
body weight of about 25 g it their first six months in
order to survive the following summer' This is not
achievable in years of below-average rahfall because
the swamps retah water for only a short time.
Furthermore, there is evidence that females ale not
able to produce eggs in low rainfall years; thus two
successive years of average or above-average rainfall
are required for effective recruitment to take place.

Since the mid-1960s Perth has had many years of
below-average rainfall. This has undoubtedly affected
the abundance of the Western Swamp Tortoise.

1.6.4 Effects of preilators

There is only a little dftect evidence that i:rtroduced
predators have a significant effect oo the tortoises'
However, there is now much circumstantial evidence
that predators, particularly the fox, kill Western
Swanp Tortoises. They may also destroy eggs, as has

been documented for other Australian tortoises (Clay

1981, Thompson 1983). Foxes were abundant in both
nature reserves and there is no other explanation for

the rapid decline in numbers at Twin Swamps Nature
Reserve. Tortoises are thought to be more prone to
predation at Twin Swamps Nature Reserve, where
aestivation refuges are mostly on the surface. At Ellen
Brook Nature Reserve, where aestivation occurs
underground, the species is bstter protected, but the
very small population size means that even occasional
predation can have a significant effect.

1.65 Summarf,

The endangered status of the Westem Swamp
Tortoise can be explained by a combination of the
following factors:

(i) a very small geographic range, most of which has
been converted to agricultural, industrial or
urban use;

(ii) protection of habitat solely in two small nature
reserves that include only marginal habitat;
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Water quantity and quality

The Department of Couservation and Lard
Management has mahtained water depth records at
two depth gauges and has had water samples from
Ellea Brook Nature Reserve analysed ar:aually by the
W.A. Chemistry Centre since L972. Data are held on
a Departmental file and in a micro-computer datS
base, copies of which are stored il a fre-proof safe'
Monitoring of water depth and quality will continue
a:rd will be the responsibility of the Department of
Conservation and Land Management's Research
Division.

Wator quality is excellent and there is no evidence
of pollution entedag the reserve.

Use of adjac€nt land and drainage

A drain runs from the Great Northern Highway
through the southern part of Ellen Brook Nature
Reserve to join a natural drainage line that flows into
Ellen Brook. This drain accepts water from Great
Northern Highway and from adjacent private
property. At some times of the year it is likely to be a
physical barrier to tle movem€nt of tortoises within
the reserve, because of its steep sides or because of
the rapid flow of water.

There have been several proposals to mine clay
from private la:rd near the reserve and these have
been the subject of assessment by the Environmental
Protection Authority. In 1988 and 1989 a study of the
possible effects of clay mining near the reserve was
conducted by Bowman Bishaw Gorhann (1989) on
behalf of Bristile Clay Tiles, International Brick and
Tile Holdings Ltd (now part of the Metro Brick
Group), Prestige Brick Company Pty Ltd, Midland
Brick Company Pty Ltd ard the Main Roads
Department. The main conclusions of the study were:

o Clay mining in the vicidty of Ellen Brook Nature
Reserve would have no adverse impact on the
quantity or quality of water in the tortoise
swamps,

o Tortoise habitat ire the immediate locality of
Ellen Brook Nature Reserve had been reduced
irr size by at least 70 per cent prior to its
declaration in 1962 due to land clearing and
drainage. In addition, the surface water
catchment for the swamps had been severely
restricted due to drainage modifrcations and the
constructiou of Great Northera Highway on the
eastern boundary of the reserve.

r The tortoise swamps now have only a small
catchment area, limited to narrow sepents on
their northern and eastern margins. To the east,

runoff from a 150 m section of the Great
Northern Highway discharges directly into the
swanps; pollution from the Highway is therefore
a possible problem.

r The catchrnent of the drain near the southern
boundary of Ellen Brook Nature Reserve
comprises land to the south-west, south,
south-east and east and includes seveu existing
or proposed clay quarries and the road train
marshalling yard to the south. The drain acts as a
througMow channel to Ellen Brook and does
not discharge water into the main tortoise
swamps. The water quality i:r the drain during
the study period, wbile inferior to that in the
swamps, was still reasonable.

Recommendations from this study are being reviewed
by CALM a:rd other authorities.

Pr€dator control

Fox control has been carried out or Ellen Brook
Nature Rese e sporadically since 1979, but the
tecbdque available at that time (layng of strychnine
baits in meat crackle) proved to be inadequate.
Predator coutrol was intensfied in 1988 by the
Department of Conservation and Land Management's
Metropolitan Region staff using new fox control
techniques (regular layiag of Compound 1080 in fresh
meat or fowl egg baits) developed by Dr Jack Kinnear
and colleagues from the Department of Conservation
and Land Management (Kinnear er al 1988).

However, two significart problems have arisen
with respect to control by the use of poison baits.
These are:

(i) Much of Ellen Brook Nature Reserve is under
water for up to six months of the year. The use
of Compound 1080 under such couditions can be
iaeffective, because it is higbly soluble in water.
The tortoises are most likely to be eaten by foxes
during the wet months when they are not
aestivating.

(ii) The reserves are small and re-invasion of them
by foxes from surrounding land is rapid.

These problems can be largely solved by the
construction of a fox-proof fence. In 1989 the
Department of Conservation and Land Management
applied for and received $24 000 (50 per cent of the
funds required for the construction of a fence) from
the Australian National Parks and Wildlife Service
under their Endangered Species Program. The other
hatf of the cost was met by the Department of
Conservation and Land Management. Construction
commenced late in 1989, but was delayed because of
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(in) to fight arly fres on or tbreatening the nature
reserue, includi.ng providing assistance to
neighbours and the local Bush Fire Brigade
where possible; and

(iv) to atlow fre-fighting machinery off constructed
fire-breaks only with the permission of the
Regional Ecologist or a seldor Research
Scientist.

These policies will be maintained. Consideration
will be given to reducing the chance of all or a large
proportion of the reserve being burnt at one tirne by
carrying out strategic fuel reduction prescribed
burning dudng the winter montls when the tortoises
are living in the swarnps.

223 Captive Breeding

The extremely small size of the populatiou aad its
continued decline in the wild means that captive
breeding is essential if the species is not to become
exthct.

Captive breediry will conti!.ue. Responsibility wili
pass from the Western Swamp Tortoise Captive
Breeding Project Management Committee to Perth
Zoo on 1 July 1991, but the tortoises will remain the
property of the Departmcnt of Conservation and
Land Management. The Captive Breeding Program
will operate to meet, to the greatest efent
practicable, the objectives laid down in the IUCN
Policy Statement on Captive Breeding (IUCN 1987a).
Within the period of this program the captive
breedirg project will be reviewed to examine the
possibility of establishing several captive locations to
reduce the lulnerability of the captive population.

Perth Zno will endeavour to ltnd resources to
employ an experienced, professionally-trained
zoologist to carry out captive breeding of Western
Swamp Tortoises and other endangered species.

The selection of matiag pairs will be guided by
results of contiauing studies on genof)?es of the
captives.

World Wide Fund for Nature Australia and The
Department of Conservation and Land Management
have provided funds to enable Dr Kuchl.ing's contract
to be extended to 1993 on a part-time basis. As well
as workiag with Perth Zoo on the captive breeding
project he will a.lso work with the field population at
Ellen Brook Nature Reserve.

22.4 Re-introduction to the wild

The followilg general principles should apply to
translocations of endangered species (IUCN 198%):

(i) The causal factors that lead to the species'rarity
in or disappearalce from a particular area
should no looger be operating or else
management should be in place that prevent
their operation on the site proposed for
translocation,

(ii) The site chosen for translocation must have a
suffrcient area of suitable habitat to support a
viable population of the translocated species and
the land tenure must be either a conservatiou
reserve or. if the lard is of some other status
there must be an agreenent in placs that
plotects the area from disturbance in the loog
term.

(iii) The genetic status of the source population and
of the founder population must be considered to
prevent loss of genetic variation. The age ald sex
structure of the founder populatioD should also
be considered irl the light of knowledge about
the species' social structwe and behaviour.

(iv) 4o;-rr. translocated should be free from
parasites or disease; this is especially important
if they come from a captive population.

(v) The release shouid be made under the best
seasonal conditions.

(vi) Released animals should be permanendy marked
ard their survival and reDroductive success
monitored.

The following options exist for tra-nslocation of
captive-bred WesterB Swamp Tortoises:

(i) restocking of the population on Ellen Brook
Nature ReserYe;

(ii) re-introduction to Twin Swarnps Nature Reserve;
and

(iii) re-introduction to areas of former habitat after
they have been purchased and rehabilitated.

Ellen Brook Nature Reserve has a small population of
Western Swamp Toftoises. It apparently has low
productivity resultiag i:l slow growth and recruitment
rates, but has the advantage of relatively stable water
conditions, even irr dry years. TWin Swamps Nature
Reserve appears to have offered good habitat during
periods of average to above-average rabfall (e.g. the
nid-19600 when the tortoises reproduced
successfully and grew much faster than those at Ellen
Brook. However, the population did not fa;e well
during periods of drought; possibly partly because
nearby drought refuges have been destroyed.
Predation by foxes is thought to have been a
significant factor in the decline of the TVin Swanps
population.
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GLOSSARY

aestivation, dormancy during the summer.

carapace, the upper part of the shell of tortoises and turtles.

Chelidae, the family ot pleurodiran Testudines to which the Western Swamp
Tortoise belongs.

chelid, a member of the Chelidae.

Cryptodira, the sub-order of Testudines containing the hidden-necked
families; families where most species (but not marine turtles) are able to
withdraw their necks into the shell by bending the neck in a vertical plane.

fecundity, the capacity to produce young.

gilgai, a clay soil containing natural hoilows.

Gondwanan, originating in Gondwana, the southern 'super-continent' that
split up to form Australia, Antarctica, South America, Africa, Madagascar,
New Zealand and India.

husbandry (of animals), careful management.

Miocene, a geological epoch lasting from about 7 to 26 million years ago.

palpation, examination by the sense of touch_

plastron, the under part of the shell of tortoises and turtles.

Pleurodira, the sub-order of Testudines containing the side-necked families;
families where species are unable to withdraw their necks into the shell but
are able to gain some protection ior the head by bending the neck in a
horizontal plane (side-ways) between the carapace and plastion.

pygal, a bone forming part of the carapace o{ a testudinid.

radiography, the production of images on a photographic plate using X-rays
o. other rays.

re-introduclion, intentional movement of an organism into part of its native
range trom which it has disappeared.

re-stocking, movement of animals with the intention of building up the
number of individuals in an original habitat.

taxonomy, study oI the classification ot organisms according to their
similarities and differences.

Testudines, the order of Reptiles to which tortoises and turtles belong.

testudinid, a tortoise or turtle.

translocation, moving an animal from one place to another.

vernacular, the common name for a Dlant or animal.
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