Conservation strategies for remnant turtle
populations: the Western Australian Swamp Turtle
Pseudemydura umbrina Recovery Programme
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Abstract

The Western Australian Swamp Turt-
le Pseudemydura umbrina is one of the
world’s rarest freshwater turtles. Two
small nature reserves were set aside for
the species in the early 1960s, but by the
late 1980s the turtles had nearly disappea-
red from one of them and the world popu-
lation counted less than 50 individuals.
After a successful captive breeding opera-
tion was established for P. umbrina in the
late 1980s, a recovery team was formed in
1991 and a recovery plan was published in
1994. Conservation actions include the
construction of fox-proof fences for the
exclusion of foxes and dogs from turtle
habitat, captive breeding and re-introduc-

tion, supplementing bore water into one
swamp during dry winters and springs to
extend the duration of swamp life, changes
of the drainage patterns of several swamps
to increase flooding; and fire management.
The fencing of the turtle populations had
some unintended side effects, including
increased numbers of ravens and rats
which also predate Pseudemydura umbri-
na. The intensive management of small
remnant turtle populations requires
careful monitoring to recognise any
unwanted side effects as well as the flexi-
bility to re-adjust the programme quickly
to new emerging problems.
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Fig. 1:
Pseudemydura umbrina
at Ellen Brook Nature
Reserve.
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Introduction

Why is there a chapter on an Australian
turtle in an Austrian book on the European
pond turtle Emys orbicularis? [s there an Aus-
trian-Australian connection in regard rto
swamp turtles! Certainly not in systematic
terms, since swamp turtles in Austria and most
in Australia belong to different suborders, the
Cryptodira and the Pleurodira, respectively.
Nonetheless, conservation strategies are gene-
rally applicable to turtle populations regard-
less of svstematic relationship. The Western
Australian swamp turtle Pseudemydura umbri-
na is one of the world's rarest freshwarer turt-
les and the focus of intensive conservation
action, The experience gained with the Aus-
tralian P. umbrina recovery programme is also
relevant for conservation of freshwater turtles

on other continents.

Apart from that reason for the inclusion of
the chaprer, Austrian rturtle experts worked,
and are still working, on south-western Aus-
tralian freshwater rturtles, thus providing a
connection. Two of the three freshwater turt-
le species of that region (and one of the two
genera, Pseudemydura) were described by the

ENROCK

Austrian herpetologist Friedrich SIE
and the type specimens are in the Natural
History Museum in Vienna: Pseudem~ydura

L - 1071 } §{ - -
wmbrmna S5 K I9U] and Chelodma stemn-

u 1«

dachnert SIE K 1914 (the third species 1s
Chelodina oblomga Gray 1841). Last but not

least the author of this chapter moved from

A ustria to Perth in Western Australia in 19587

In the following I will give a short over-
view of the history of the discovery of
P. umbrina and of its biology. I will then out-
[Il]l..' 1h‘.’ I.‘Jr]\' conservation etorts \\'hkh Ci ‘Ulkj
not halt the decline of the species and the
conservation strategies which | initiated after
my arrival in Western Ausrralia. In addition |
will discuss some untoreseen side effects of an
important conservation acton tor P Jem!mnd.
the fencing of its populations to exclude intro-
duced predators from their habitat, in order
[ (] I‘I|L!hl|L:}'1r. [hL‘ Ililpl'rf,inLL' ol monitoring,
assessment and correcrive actions during

mtensive conservation management.

History

For a long rime P. umbnna remained an
enigmatic taxon. The type specimen had been
acquired by the Vienna Natural History Muse-
um in 1839 from the collector Ludwig PREISS
with the locality designation "Nova Hollan-
dia". For over a century the type was the only
specimen known, unril some further turtles
were tound (in 1953 abour 30 km north-east
of the centre of Perth) and described as a new
species (Emydura inspectata GLAUERT 1954).
On the basis of written information provided
by Joset EiSELT (Vienna), WiLLIAMS (1958)
eventually demonstrated the synonymy of that

new taxon with P. umbrina

A relict species, apparently little changed
since the Miocene, P. umbrna (Fig. 1-3) 1s the
only member of its genus, and has no close re-

latives among other members of the Chelidae
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Fig. 5:

Aerial view of Pseu-
demydura umbrina
swamp habitat at
Ellen Brook Nature
Reserve during July
(winter). Shallow
sink holes in the
clay soil under a low
canopy of Melaleuca
lateritia bushes
retain water of 10-
40 cm depth

Conservation from the 1960s
to the 1980s




1964, in the past captive breeding success was
low and egg production ceased between 1980
and 1987. By 1987, only 17 individuals remai-
ned in caprivity and the world population of
P. umbrina counted less than 50 individuals
(KucHLiNG & DEeJose 1989).

The author arrived in Western Australia
in 1987 and initiated a rescue programme for
the species. lts first focus was to set up a capti-
ve breeding operation (KUCHLING & DEJOSE
1989). With so few individuals left, it was
necessary to develop new, non-invasive appro-
aches to monitor reproductive activity, especi-
ally egg production. A major breakthrough
was the introduction of ultra-sound scanning
(KUCHLING 1988), a method which minimises
risk and optimises information gain in asses-
sing reproductive condition in female chelo-
nians (KUCHLING 1998, 1999). Some initial
problems in captive breeding were solved and
by 1990 a successful breeding programme was
under way at Perth Zoo. This programme pro-
duced enough hatchlings and juveniles to
allow to re-focus on recovery actions in the
wild (KUCHLING et al, 1992, KUCHLING 1997).

Conservation in the 1990s:
the recovery plan

A management programme for Pseudemy-
dura umbrina was developed in 1990 (BURBID-
GE et al. 1990) with the aim of ensuring that
the species persists by creating at least two via-
ble populations in the wild. The recovery
team first met in late 1990, with members
from the Western Australian Department of
Conservation and Land Management, Perth
Zoo, the Zoology Department of the Universi-
ty of Western Australia, School of Biomedical
Sciences of Curtin University and the World
Wide Fund for Nature and Environment Aus-
tralia (Federal Government). In 1992 the
management programme was rewritten as a 10
year recovery plan which was revised and
published in 1994 (BURBIDGE & KUCHLING
1994). A revised second edition was drafted in
1998 and will run until the end of 2002. The
recovery team meets every six months. The
organisational structure allows the team to rai-
se the necessary funds and to co-ordinate the
research and management actions required for

the recovery of the species. Six primary strate-
gies are pursued concurrently:

(I) develop and implement management

guidelines for the nature reserves (EBNR
and TSNR);

(II) monitor the turtle populations in both
nature reserves,;

(II1) acquire some land adjacent to EBNR,
restore the habitat and include it in the
reserve;

(IV) continue with captive breeding to pro-
duce turtles for re-introduction;

(V) re-introduce turtles to TSNR and to
other suitable sites;

(V1) disseminate educational and publicity
material about P. umbrina and raise funds
for its conservation.

Management of the nature reserves inclu-
des fencing habitat to exclude exotic preda-
tors, in particular foxes; fire management;
improvement of water levels in swamps by
changing drainage conditions; and pumping of
ground water into one swamp at TSNR during
dry winters in order to maintain a certain
water level (BURBIDGE & KUCHLING 1994). A
major emphasis of the programme is to allow
the last naturally persisting P. umbrina popula-
tion at EBNR to increase on its own by impro-
ving reserve management and by expanding
the area of suitable habitat in order to increa-
se the carrying capacity. More drastic manipu-
lative actions like ground water supplementa-
tion into swamps and re-introduction of cap-
tive bred turtles are only used to re-establish
addirional wild populations, first of all at
TSNR where the population was near functio-
nal extinction in the late 1980s (KUCHLING
1996).

The turtle life history characteristics of
longevity, delayed reproduction and iteropari-
ty determine that population stability is most
sensitive to changes in adult, subadult and lar-
ger juvenile survival and much less sensitive
to changes in fecundity and nest survival
(ConNGDON et al. 1993). The introduced Euro-
pean red fox increased to high densities in
south-western Australia during the 1970s,
about the time of the drastic decline of
P. umbrina. Foxes predate all life stages of
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Fig. 6:

The author, radio-tracking
turtles at Ellen Brook
Nature Reserve.

Photo by Terry E. GRAHAM.
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umbrma including adults and may have

been a major cause for fl.z PO} -.5.|.';. n ._r.-:’i

it Twin Swamps (BURBIDGE &
KucHLING 1994). This was the rationale for

fox control and tor enclosing the reserves with

Fencing turtle populations:
some lessons

The fenced habitar area ar EBNR was

9 ha trom 1990 ro 1998, whe

11T was exten

\it d by an |\1I 1ronal 3 ha. At ]“‘\[\' an area
it 150 ha (the whole reserve) was fenced in
1994. The fence (comp. Fig. 8, 60-70 cm of
the fence is buried into the ground) has

mesh size at eround level throueh which turt

les older than about two years cannor fit. In

order ro moniror the effects ot the fences,

several adult and juvenile P. umbrina (abour
10-15 at any one time) have been radio-

tracked from 1991 o 1994 ar EBNR, and

since 1994 at TSNR (Fig. 6). The tences are

SUC ﬂ“‘:':l!lln '."'\klfli‘.‘-," "]5'\' toxes. Uccast !;ii

INTrusions 4arg .i\_'li" '.kltil |\ !'\"_;l;:l.Lr posoning
with "1080 compound” inside the fences. Sull,

y tortoises were injured by foxes at EBNR

ind one at TSNR since the reserves

tenced, but no mortalities were recorde
demonstrating the ettectiveness ot the tences

Occasionally some turtles try to trespass

the fences to the outside of the reserves

\Fig T' One reason could be thart particular

individuals established home ranges which

included sites outside of the reserves and sim
| A 1

ply want to reach those areas. Another reason

could be that P. umbrina 1s artracted to areas ot

apen water, tor ex |ill['|\' artificial farm dams

on adjacent properties, in particular when the

swamps inside the reserves fall dry in late

Turtles that !‘L':‘I\[L'.'I];\ walk along

fences (often for many days) are prone t
overheating and desiccation. One subadult
female died ar the tence of EBNR in the spring
f 1991 and an adult temale ar the fence at
ITSNR in the spring of 1995. A necessany
r<.11:t'.1:.:| 1ICT1OoNn was, ril"l("-'ll', ll!u' CONSITUC

tion of small (3x1.5m) artificial ponds along

the fences, in particular in corners and ar pla-

wh oo far 2l AR |[perm : :
where tarm dams are locared on the outs
| s I - y 5
Cig 1
r I .
fic lepres T i I t the
o I SIIns n il
A
A cTit pa 1 r t | it
] w (] } r \ -
144 I ~ 15 T
o 1 I | |




Fig. 7:

Pseudemydura umbrina with radio-
transmitter close to the fence at Ellen
Brook Nature Reserve.

Fig. 8:
Plastic-lined pond at fence at Ellen
Brook Nature Reserve.

Fig. 9:

Pseudemydura umbrina hatchlings
during late winter at Ellen Brook
Nature Reserve.




Fig- 10: FToa £y ol P cardkitn this T " the adjacenr 5 ha block with an old tamm
Ducklings had stripped most food perishing, they concentrated in the las s, _

from the last water puddies at nsumed all potenti | [ et weiiipiny. pus
Ellen Brook Nature Reserve and then rod the water [t | This reduced CES e with their ducklings to the
perished. Some Pseudemydura ) _ : T s which holds water longer than the swamps
umbrina hatchlings were still active potential teeding penod | umbrina harcl
in the puddle, 01 November 1992. lings in spring by about two weeks. Ducklings When th
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Conclusions

T!]l I_"\.h[l]!‘ll_‘ o Thl_’ !] '.H‘i}“fﬂ\l recoven
programme demonstrates that, in order 1o be
successtul, the intensive management of \tu.IH
3 .
remnant turtle populations in disturbed habi

tats requires careful monitoring 1o recognise

any unwanted side effects of conservation

1y to rL'-.L.th

wctions as well as the flexibi

the programme quickly to new emerging pro-
blems. Although, for example, fencing small
habitat areas can be an effective conservation
action, it can cause unpredictable chain reac-
tions in the complex interplay of various spe-
cies and may impact in unforesecable ways on
the target rurtle population. The intensive
management and monitoring is expensive in
money and time. It is clearly preferable and
cheaper to start conservation measures before
a species or population is on the brink of
extncoon .Iihf [0 conserve species In 1.!1’13'!’

tracts of functioning h.!l"lT.H‘- .Hlxi e€Ccosystems

Acknowledgments

Major funding for Western Swamp Tortoi-
se conservation was provided by Environment

Australia’s Biodiversity Group, the World

Wide Fund tor Narture Australia, The Western
Australian Department of Conservarion and
Land Management, Perth Zoo, the British

Chelona l'ar-lng“. and the Bundesverband fiir

fachgerechten Natur-und Artenschuez (Ger

many). For their help with the conservation of

Pseudemydura wumbrina | wish ro thank all for-
mer and present members of the Recovery
Team, but in particular Don BrapsHaw, And
RD, Colin HYDE,

rew BURBIDGE, Dean BURK

and Lyndon MUTTER. [ thank my wife Guundie
for assistance with captive breeding and field

'.\\'ITl'\

Zusammenfassung

Die Westaustralische Schildkrire Pseu-
demydura umbrina ist eine der seltensten Was-
serschildkroten der Welt. In den frithen Sech-
zigerjahren wurden zwei kleine Naturreservate
fur die Art geschaffen, doch in den spiten
Achzigerjahren war sie aus einem der Reserva-
te beinahe verschwunden und weniger als 50

Nach dem Aufbau

eines erfolgreichen Gefangenschafts-Nach-

Individuen iiberlebten.

zuchtprogrammes fir P. umbrina Ende der
Achziger Jahre bildete sich 1991 ein ,Reco-
very Team" und 1994 wurde ein ,Recovery
Plan" publiziert. Schutzaktionen fiir die Art
inkludieren: Das Einziaunen des Schildkroten-
habirates mit fuchssicheren Zaunen, um Fuch-
se und Hunde fernzuhalten; Gefangenschafts-
zucht und Wiederansiedelung in einem der
Reservate; das Pumpen von Grundwasser in
einen der Stimpfe in trockenen Wintern und
Friithlingen um das Sumpfleben zu verlingern;
die Anderungen der WasserabfluBbedingun-
gen in einigen Siimpfen um die Wasseriiber-
flutungsperiode auszudehnen; und Feuer-
Management. Das Einziiunen der Schildkro-
Icn[n-rn].mlmrn hatte einige unerwartete
Nebenetfekte, unter anderem eine Zunahme
von Raben und Rartten die ihrerseits Predaro-
ren von Pseudemydura wmbrina sind. Um mog-
liche Nebeneffekte intensiver Management-
malinahmen rechtzeitig zu erkennen, ist eine
genave Uberwachung der kleinen Schildkro-
rcn'[{-_'\ip. n|\1|l.1r1um'[! n-\[\\'rn.th_'. t’}‘t’ﬂ\n wie
genigend Flexibilitar, das Programm rasch an
neu auftauchende Probleme anpassen zu kon

nen

Fig. 11:

Rat poisoning station at Twin
Swamps Nature Reserve. Animals
have to climb up the bucket and

enter through the holes in the lid to
reach the bait, a system developed by
the Western Australian Department of
Conservation and Land Management

which reduces the poisoning of
non-target species.
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