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I. INTRODUCTION

l.l Description and history ofspecies

The Westcm Srvamp Tortoisc (Pseuclemydura umbriner Siebenrock l90l) is a short-nccked frcshrvater

tortoisc that monotl'pically represents the sub-famill' Pscudemldurinac of thc side-nccke{ famill

Chclidae (Gaffire1- and Mqvlan 1988). l'. umbrinq is thc smallest of the Australian chclids (Burbidge

1967. Bu;bidge it at. lg74\. Adult malcs do nct cxcced a carapace length of 155 nlm.or a rveight of

5509. Femal-es are smallcr. not grorving bclond 135 mm carapace lcngth or a Ncight of 410 g

Hatchlings have a carapacc length of24-29 mm and ui:igh betrvocn 3.6 and 6'6 g

Thc colour of living 1,. untbrina varies r.r ith agc and s$'amp t)'pc Thc sholl of hatchlings is gro' above

and bright crcam ind black bclol. Thc carapacc in adults is usualll similar in colour to the s\\amp

r. atcr aid raries from mcdium yello*-brorrl in clal srramps to almost black uith a nraroon tingc in thc

black coffce-colourcd later ofthc sandl slanrps. Plastron colour is \ariable. frorn Icllou to brou'n or

occasionall\ black: oftcn therc arc black spots on a rellol background sith black cdgcs to thc scutes

Thc lcgs aic short and covered in scalc-like scutcs and thc fcct have *cll-dcrcloped cla\\s. Thc short

neck iicovcrcd $ith homr tubcrclcs and on thc top of thc hcad is a largc singlo scttto 
'l 'hcr,; 

arc t$o

small barbcls

'Ihc 
Weslcrl Sl.amp To(oisc can bc oasiir distrnguished frorn thc onll otlrcr frcsh$;rtcr tortorsc

occurpng in thc souih-lcst o{ Westcrn Australia br its short ncck: thc Oblong 
'fortorsc ((-hclodtno

ohLongLt\has a ncck that is cqual to or longcr tlran thc lcnglh of tts shcll

The first Wcstcm srramp Torloisc kno\\n to sclcnco \\as sctlt to thc Vicnna l\luscurrt in ltt39 br thq

Austrian J.A Lud\ig Prirss. \\ho collcctcd irr \\ 'csterrr Austrelia iionr 1839 to llJ'l i It is not kno\tr

11hcrc this spccimcn r.as collcctcd - rt rras smrplr labellcd "Nct llolland' Thc spccinren rcmaincd rn

thc Nluscuni Lrndcscnbcd until l90l uhcn il rras na;ncd br Sictrunrocl. a ucll-Lnotm herpctologist of

his dar Sicbcnrr.1ck prolidcc! fu(hcr details afld cornnrcnts on tllc spccrcs ln 1907 No furthcr spccinlcns

\crc iollcctcd until l9-ii $hcn t$o $crc fbund ncar Warbrook. onlr -i0 krn nonh-east of thc centrc of

thc citr of Pcrlh Thcsc lcre dcscribcd as a nuu sptcics. Iin\tluru i,1.\i^ clttl.l. b] fjlauert ( 195-1). but

thrs \ \  as s i ro\ \  n  to  Lrc a sr lonvm of  j '  unhr in t i  br  F-ntest \ \ r l l tams( iq i8)of  t lan 'ard I ln t rerst t l

A rulict -\pc(.lcs. apparr,:ntir littlc changcd s]llcc ihir l\ ' lroc,Jne. /' totti.r'trttt ts the onlr nlenbr:r o{ its

gcnus and has no cic,sc rc|rtrrcs anxxrg orlrcr rnerttbets ofthc (ihciidaL: (Burhitlge lt)(r7: Burbidgc ,l rrl

Tq74, G"fln.. l9 .17 j l, ttnhrtnt r-s so drlT(rcnr lronr c'thcr mctrtbcrs of thc tiunih that a scparatc sub-

I'amrlr. thc l,scLrdcmr du rin:rc. has bccn proposcd {br rt (GalTncr lt)77. (il lfncv and Mglan l98tt) 
' l 

hc

onll i 'ossrl rccortls ,l f / '. l.,i,,1,, nt.\'du rtt ;rt; a portion of a sLirll lnd l prgal bottc ftorl tho carlr Mioccnc

Ri,,:cr-.lciglr dcposirs of nrrrth-1csr QuccrislanC- lhich sirol onlr slight drflcrunccs ft rlrn rnodcnt

spccinrcns !Gaffner r'l rt /. 198() Archcr r / .r1 l!)(l I )

1 .2 Dis t r ibr r t ion and abundance

Wcstcrn Sl:unp Tofiorscs harc bccn rccordcd onlr frorn scatturcd localjtics rn lr narro\\ (l to 5 knt

lidc) strip of ihc Slan Coastal Plain uith Jargclr alluvial soils. roughly parallel uit} thc l)arling

Scarp. running from Perth Airport at Guildford to near Pcarcc Roral Australiarr Air.Forcc Basc at

Bullibrook Anccdotal infomraiion (Burbidgc 1967. l98l) suggcsts that thcir stronghold uas thc clar

soils of thc Ssan Vall5. thc first part of *cstern Australia delclopcd lbr agriculturc. Almost all this

land is noy clearecl and erthcr urbinised or used for intensivc agriculturc or thc cxtraction of clar for

brick and tilc manufactur0.

During the 1960s to l91,t0s thcre $crc trvo significant populations. onc in each of Tnin Sr.vamps and

Ellen brook Naturc Rcscn'cs. rvhich ucre creatcd to protect its habitat in 1962. 81 1985 thc population

at Tu rn Ssamos rras cffcciivclt extinct
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The data suggest that thc population at Twin Swamps Nature Reserve has droppcd from a high of over
100 in the mid-1960s. to about 50 in the early 1970s. to near extinction by l9tl5. The population at
Trvin Srvamps must norl be considered to bc c(inct. At Ellen Brook Nature Reserve numbcrs havc
never bccn as high as at Twin Swamps Naturc Reserve. Thc KTBA data suggest that numbcrs have
remained fairll static at around 20 to 30.

1.3 Habi tat

P. umbrino inhabits shallou. ephcmcral, rvinter-lvet srvamps on clal' or sand over clav soils rvith nearby
suitable aestivation rcfu gcs.

1.4 Life history and ecological relationships

Perth has a Mcditcrrancan climatc u'ith cool. rvet rvrnters and hot. dn' summers. Thc mcan annual
rainfall is about 800 mm. After the swamps fill in June or Jull the tortoiscs can bc found in *ater.
fecding rvhcn watcr tcmpcraturcs arc high enough (>14'C). Tho arc carnivorous. cating onll' l irrng
food such as insect larvae- small cmstaccans and small tadpoles. As thc suamps u,am in spring and
srvanp life becomes plentiful. thc tortoiscs'food intake increases and fat supplies are laid dor.vn for thc
forthcoming summcr. Whcn thc s\\'amps are nearll dry and uatcr tcmperatures risc abovc 28oC.
usuall)' in Novcmbcr. the toftoises leave thc watcr to acstivale during thc summcr and autumn.
Aestivation refuges van xith thc soil typc: at Ellcn Brook Nature Rcscnc thcv arc naturallv-occurring
holcs in thc gilgai clar', whilc at Trvin Suamps Naturc Rcscn'c most acstivated under Rank.sia lcaf lrtter
or fallen branches. but a feu'find holes in thc ground dug bv other animals or lcft b\ a rotting tros root.

I'. umhrtna is not territorial and individuals do not appcar to havc a fixcd homc rangc. using all suitable
habitat in the nature resen,es. At Trin Suirmps Nature Reserr"e movcrrcnts of up to 500 m hat.c bccn
rccordcd in tlo *ccks At Ellcn Brook Nature Rescn'c thc arca of suitablc habitat is much smallcr and
most rnovcmcnts arc correspondingll shortcr (Burbidgc l9t{l): ho$ever. onc animal rvas rccordcd
moving 450 m in 24 hours. Tr,in Ssamps aninrals hale bccn found up to 600 m outside the naturc
resen'e boundan. cspccialh in dn vcars, suggesting that thcrc mar hat,c bccn movenrents bctlccn
s\\amps somc distance apart beforc habitats in thc arca uere fragmentcd br clcaring (Kuchling
unpubIshcd)

Females lar thrcc to fivc hard-shcllcd eggs of ca 35 x 20 mm rn an underground ncst in Novcmbcr or
earlr Dcccntbcr (Burbidge l9ttl). Onlr onc clutch pcr vcar is produccd: in most othcr Australian
chclids multiplc clutching is the nomr. Ilatching is triggorcd bv louering incubatron tompcraturc:rnd
hatchiings cmcrgc thc folloning lintcr. about ll l0 davs after laving. Cro*th in.ju,"cnrlcs is slou and
r,ancs consrdr;rablr from rcar 1tl vcar as ucll as lrthin agc-classcs Conscqucntlr'- agc to sexual
maturitr (rihich occurs in fcmalcs at about ll2 mm carapacc lcngth. Kuch)ing and Bradshal 1993)
rarics fiom animal to aninral and dcpcnds on scasonal conditions - thc lolcr thc annual rainfall thc
shortcr thc s*amp lifc and thc sloser thc grouth Agc to scxual maturit\ at Tlin S\\amps Naturc
Rcsen'e has varicd fronr 6.5 to l4 I cars. \\ ith a moan of about I I vcars \\ hilc at Flllcn lJrook NatLrrc
Rcscn'c thc nrean is probablr around l5 lcars (Burbidge l98l).

Thcrc arc fc\\ data relating to scx determrnation in Australian chclid tortoises- but availablc data from
both laboraton and field studres indicatc that scx is gcncticalll-determined rathcr than bcing dctcrnined
bv incubation tcmperaturc (Thompson l98ti, Palmcr-Allon and Bctnon 1990) Histological gxarninatrolr
of Westem Srvamp Tortoise hatchlings from the captive colonr that dicd in l9u9 also suggests that scx
is geneticallr detcrmincd (Kuchling unpublished).

Long$itr ts unkno\n. but captir'c animals estimated to bc at lcast 20 r,cars old in the latc 1950s arc
still producing cggs. An adult female capturcd at Ellcn Brook Nature Resene in 1963 (carapace length
122 mm) rvas rccaptured in 1990 (carapacc lcngth 135 mm) rvith oviducal cggs
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1.5.2 Biology

P. umbnna is the smallest Australian chelid. It is also the onlv species in rvhich thc fcmale is smaller
than the malc. Another rndication ofthe significant differenccs of Wcstcm Swamp Tortoises from other
tortoises and turtlcs is that they are the onll'knout spccics in thc rvorld that digs the nest chambcr u,ith
thc fiont feet (Kuchling. in prcss). Egg size is similar to other spccics in thc famill and. accordingl-v. it
has ven low fecundit_v: females produce a maximum ofonc clutch ofthree to five eggs per annum. This
compares unfavourablv wth othcr Australian chelids. e.g. the Oblong Tortoisc Chelodino oblonga-
rvhich can produce trlo or threc clutches per year each of 8-15 cggs (Burbidge 1967. Clay 1981,
Kuchling 1989). Onll' l ive food is eaten: other spccics cat a grcater varietv of food including carrion
and vegetablc mattcr. Gro\\th is slo*. food bcing availablc for onlv a short time each 1ear. and scxual
maturifi" is not usuall) rcached until l0-15 1'cars or morc.

1.5.3 Effects of drought

Asstivating tortoises desiccate during the summcr. Mcasurcmcnls of desiccation rates of radio
transmittcr-cquippcd animals at Tuin Srvamps Naturc Rcscnc havc shoxn that hatchlings must
achieve a bodl ricrght of about 25 g in thcir first six months in order to sunivc thc follorving summer
(Burbidgc I967. lglJl). This is not achio,ablc in vcars of belorv averagc rainfall bccausc thc srvamps
rctain \\a1er for onl., a short time Furthemrorc, there is cvidcncc that femalcs arc not able to produce
cggs rn lo$' rainfall ',cars. thus t\\'o succcssivc vcars of avcragc or above average rainfall arc rcquircd
for effectivc recruitmcnt to takc placc at Tx,in Srvamps. Since the nid- 1960s Pcrth has had manv I'cars
of belou average rainfall This has undoubtedll affected the abundancc of thc Wcstcnr Suamp
Tortoisc.

1.5.4 Exotic predators

As discusscd above- tho Europcan Rod Fox u,as abundant in both naturc rescnes and prcdatcs 1'

1.6 Exis t ingconservat ion measures

1.6.1 Creation of nature reserves

Folloning thc interest gcncratcd bv thc rcdiscovcry of a prosumcd cxtinct spcclcs so closc to Pcrth. thc
Govcmmcnt ofthc dar'. aided b1 a public appeal for funds. created t*o Class A (rvithin the mcaning of
thc Wcstcm Australian Land Act: ic. can not bc canccllcd. rcduccd in arca or uscd for anl othcr
purposc unlcss b) Act of Parliamcnt) naturc rcscrvcs that protccted much of its rcmaining habitet
Thcsc arc Ellen Brook Naturc Rcscrvc of 65 ha. locatcd trvo kilomctrcs no(h of Uppcr Su an. and Tu in
SramDs Naturc Rcsenc of 155 ha. locatcd about 5 km north-nor1h-u'cst of Ellcn Brook Naturc
Rescne Both rcscrvcs ilre vcstcd in the National Parks and Naturc Conscnation Authoritr and
managcd bv thc Westcm ALrslralian Dcpartnrcnt of Conscnation and I-and Mirnagcnrcnt.

1.6.2 llxtension of nature reserves

Land uas purchascd and added to Tlin Slamps Naturc Rcscrvc in 1965. Ncgotiations to add land to
Ellcn Brook Nature Rcscnc havc procceded sincc 1990. An area of 5.9 ha immediatcll south of the
resen'c \\'as purchascd in Dcccmber l99l and negotiations are procccding to add land in t\\o lots to thc
uest ofthc resen c.

1.6.3 Ecological studies

Studies on P. umbrina commenccd shortl)' aftcr it uas rcdiscovered. Initialll- Dr David Ride- then
Director of thc Wcstem Australian Museum. coordinated field scarchcs and kept a captivc colon] at his
home. (This colonr tvas transfcrrcd to Perth Zoo in 1964.) Then, in 1963, Professor A.R. Main ofthc
Univcrsitv of Wcstem Australia inrtrated a:rd superviscd a projcct bl scvcral Zoologv Honours Degrec
students, onc of rvhom rvas the senior author (Lucas 1963). ln I964 the senior author commenccd his
Ph.D. studics rvith Professor Main on /'. umbnno and, for comparison. trvo other southcm Wcstcm
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Regular patrols of the fence are maintained by Departmcnt of Conservation and Land Maragement's
Swa:r Region staff. Although the fence is tcrmed 

'fox-proof, expcricncc shou's that foxcs are capable of
finding any weak links in a fence so regular poisoning inside the fcncc will be carried out as necessary
to kill anr foxcs that arc able to ncgotiatc it.

The fence also prevents cmigration or immigration of Westem Swamp Tortoises fiom or to the rcscrvc.

L6.4.3 F i rc

Fire has limitcd effects on Western Srvamp Tortoises at Ellcn Brook Naturc Rcserve bccausc
aestivation sites are undcrground. At Trvin Suamps Nature Rcscrve fire is thought to have somc
detrimental effocts on Wcstcm Srvamp Tortoises becauss acstivation sites arc oftcn in leaf littcr or

undcr fallen branchcs. The Dopartmcnt of Conscn'ation and Land I\'lanagcmcnt's firc proccdures at
prescnl arc:

(l) to mcct its rcsponsibilitics undcr thc Bush Fircs Act br maintaining a pcrirreter and intcrnal
fire brcak

(ii) to continuc to classif] thc rcsen'cs as "Rcd Action" atcas rcquiring prioritl rcsponse from
Doparhental firc-fighting forccs lhcn a firo is rcportcd

(iii) to fight anr fires on or threatening thc nature rcser'"cs. including proriding assistancc to
neighbours and the local Bush Fire Brigadc lhcre possrblc

(iv) at Ellen Brook Naturc Rescn'c. oncc a firc has cntcrcd thc nrarn part of thc tol1oiso habitat 1o
allo$ it to burn to tlto othcr srdc so firo-control machiucn doos llot drnragc the gilgai
.restiVating tunnels: and

(v) at 
-I'1in 

Ssamps Nature Rescnc. to allos firc-fighting machincn off constructcd fire-breaks
onl\ \\lth the pcrmission ofthe Rcgional Ecoiogist or a scnior Rcscarch Scientist

I 6."1.,1 Effccts ofadiaccnt land usc

Thcrc har c bccn scvcral proposals to minc clar fronr prir ate land ncar Ellcn Brcrok Naturc Rescrr c and

thosc ha\ o bcen thc sublcct of assessment bl thc linr,ironrncntal P r otcctior Authont\ . I n I 9 8l{ and I 9li ()

a sludr of thr: possiblc cffccts of clar mining ncar thc rescnc rras conduclt:d hr [Jo*man Brshal
Corhanr ( l9tl9) on bchalf of Bristilc Clar' 

'Ii les. 
Intcnrational Brick and Tile I loldrngs Ltd (no\\ pan of

thc N,lctro Brick Group). Prcstigc tlrick Companr PtY Ltd. Midland Brick Conrparrr Ptv L-td and the
Main Roads Depadmont Thc main conclusions ofthe studr rvcrc:

(i). (' lar mining in thc ricinitr of Ellcn Brook Naturc Resenc lould ltarc no aclvcrsc rrrlpact oll
thc quantit\ or qullitr of $atcr in thc tortoisc s\\alrps

(ii) Tortoise habitat in thc immcdiatc localitr of f:l lcn Brook Nature Rcsen'c had bccn rcduccd in
sizc br at lcast 70uri, prior to its dcclaration in 1962 due to land clcanng and drainage ln
addition. thc surfacc uater catchmcnt for the suamps had bccn se\crch rcstrictcd due to
drainagc modifications and the construction of Grcat Northern Highrvar on thc castcn'r
boundan of thc resenc

(iii) The tortoise sNamps nox havc only a snrall catchn'rent aroa. limitcd to narro\\ scgments on
their northem and castern margins. To the east. runoff from a I50m section of thc Creat
Northcm Highu'ay discharges directlv into the srvamps. pollution from the Highu'ar is
thcrefore a oossible oroblcm
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Bruno Colomb) was a breaklhrough, enabling mcasurements to bc made ofegg folliclc development for
thc first timc (Kuchling 1989). Previousll" it was not knoxn u'hether eggs wcre being developcd until
owlation had takcn placc and thc shell had been laid dolvn. Even thcn, palpation in Wcstcm Swamp
Tortoiscs is difficult becausc of thc small leg openings bctrveen the carapace and plastron. and the only
ccrtain mcthod ofcounting cggs \\'as via the use ofradiographr,.

In 1987 seven eggs wcre obtained from t$o captive femalcs. These eggs wcrc incubated artificially, but
none hatched. thc cmbn'os dying at an earlv stagc of developmcnt. The reasons for this are not clear:
recent research suggests that the most likcll' cxplanation is poor qualitl eggs duc to inadequate nutrition
of thc lcmalcs that produccd thcm

AIso in l9ll7 the Depa(ment of Conser"ation and Laxd Managcment and thc Zoologl, Department of
Thc Universitv of Westem Australia do'cloped a budgct for a two and a half rcar captive brccding
projcct and sought and obtaincd funds from the World Widc Fund for Naturc Australia- thc Australian
National Parks and Wildlifc Scn'ice. the Wcstcm Australian Naturc Conscnation and National Parks
Trust Account and thc Wcstem Arrstraiian Dcpartment of Conscn'ation and Land lVlanagcment. Thc
project rvas carricd out bl Dr Kuchhng. Itorr a Rcscarch Fcllorv at Zoologr Departrncnt. Thc Universitr
of Westem Australia. util ising tortoiscs kcpt at Perth Zoo and at thc Deparhncnt of Conservation and
Land Ma"nagement's Wildlifc Rcscarch Centre. Perth Zoo and the Dcpartmcnt of Consenation and
Land Management havc supportcd thc projcct u'ith staff and uith additional funds and The Univcrsitv
of Wcstcm Australia has provided facilrtics and financial administration. Perth Zoo has obtarneo
cxternal sponsorship for thc construction of nerr facilitics for the captivc tortoiscs and hatchltngs.
husbandry $as grcatl! improvcd (Kuchling and DcJosc l9ti9) and thc captivc colonv nas incrcascd by
addition oftortoises captured outsidc Ellcn Brook and Trvin Srvamps Nature Rescncs. Thc project \\'as
supcn,iscd and coordinated bv thc Wcstcm S\vamp Tortoisc Captive Brceding Projcct Managemcnt
Conrmittcc of Dr Androv Burbidge (Consenation and Land Managomcnt, chair). Mr John DeJosc and
Mr Danl'l Millcr (Perth Zoo) and Profcssor Don Bradshal and Dr Gcrald Kuchling (Zoologv
Dcpartmont- Thc Llnivcrsitr of Wcstcrn Australia).

This projcct has bcen successful and thc rcsults are shour in Tablc 2 Thc captive brceding projrcr
tcam \\as a finalist for thc 1990 IBM Australia Conscnation Axard. In mid-1991 rcsponsibili l l for the
proicct uas transfcrrcd Io Pcrth Zoo. uith Dr Kuchling continuing to pror.idc advicc and hclp.

Table 2.
Results of captive breeding project, 1987-1992

Numbcr Numbcr alirc
hatched MaY 1992

19lt7/8lt

198lJ/lt9

t9lt9/9{)

|  990/91

t99 t/92

In Mai l992, the captivc colonv consistcd of 9 adult malcs. 6 adult femalcs and 46 sub-adults and
hatchlings.

I .6.6 Genetic management

l' umbnno is in a scvcre genctic bottlencck rvith onll' approximatch 30 animals of brccding agc for the
lvholc specics ln this situation loss of gcnctic variability can be a serious constraint for the long-tcrm
sunir'al and future cvolutionan potential of a species. Conscrvation actions have to takc this into
account and genetic maragcmcnt of thc spccies is necessar"- in order not to losc its genetic divcrsitr.
Another potential problcm for small populations rs inbrceding and its possiblc consequcncc of
deprcssion of fertilit-v and viabiliq,- of the population.

Numbcr
lal lng

Viablc
cggs laid

5

I I

l 6

t 2

0

l l

l 6

t 2

1

t2

l 3

l 8

l 5

2

l

5

6

6
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ablc to dctect limited variability between individuals. All captive and some wild adults have bccn blcd
for fingerprinting. A constraint is thc ncccssitl to sample living tissues (blood) flom tortoises nhich are
so small, rarc. cndangered and difficult to breed. During 1991. the allantoic sacs of the captive bred
hatchlings u,crc collected and providcd cnough DNA for fingerpnnting (Groth et a/. in press).

In order to cstablish a useful genetic data base. all of the availablc rvild animals of sufficient size for
sampling havc to be DNA fingerprinted over the next fcrv vcars as well as all captive-bred hatchlings.
During 1990 and l99l all adult. captivc 1'j. umbrina and l0 hatchlings havc bccn DNA fingerprinted b1,
thc School of Biomedical Scicnccs. Curtin University of Technologv. Thc costs for this study Nere nret
rvith the prizc money ofthe IBM Australia Consenation Arvard ($1000) and rvith a grant from thc
Endangered Spccics Program. ANPWS ($2 000).

1.6.7 Management Program and Recovery Team

A managcmcnt program has bccn dcveloped (Burbidgc cl a/. 1990) and rvas launched bv the World
Presidcnt of World Widc Fund for Naturc. Princc Philio. in Novcmbcr 1990. Its ain is to onsurc that
thc Westem Suamp Tortoisc pcrsisls br cruatrng lt least trro viablc populations in thc rvild. Tho
Management Prograrn provided for the establishment of a Recovcn Tcam and this first mct. rn
Decenbcr 1990. lt currcntlv mccts cycn thrcc to six months Mcmbership includes staff from thc
Department of Conservation and Land Managemont- the Zoologr f)opartmcnt of Thc Unircrsitv of
Wcstcnr Australia. the School of Biomedical Sciences of Curtin Univcrsitt of Tcchnologr. Pcnh Zoo.
thc Australian Naturc C'onscnation Agcncr and World Widc Fund for Naturc Australia.

Thc Rccovcn'Tcanr uill rcport amuallr on thc irnplcnrcntation ol thc Plan to CAI-N,l's Corporatc
Exccutivc and lirnding agcncies

1.7 Strategy for Recovery

Jhis Rccorcn Plan ril l run for a tcrm of tcn rcars fronr 1992/93 1o 2001/02 inclusivc. Sir prinran
stratcgics uill bc pursucd during this period and are presentcd bclou 

'l 'hcsc 
stratcgrcs uill bc

inrplementcd conctrrrcntlt :

(t) prcparc and implcment Managemcnt Guidclincs for Eilcn Brook ir"aturc Rcscnc. Nlanagc
Ellen Brook Naturc Rcscnc to maintain thc c\isting suitable habrtat and construct nc\\'
habitat in thc prcscnt reserr'e and in areas currcntlr bcing addcd to it

(ii.) nronitor thc to(oisc population on Ellcn Brook Naturc Rcscnc

(iii) continuc uith thc captirc brccding projcct to producc tortoiscs for rc-introduction to Tuin
Suamps Naturc Rcsi:nu

1iv) preparc and inlplement N{anagemcnt Guidchncs for T*in Suamps Naturc Rcsorr"c

(l) rc-introducc tortoises to Tuin Su'amps Naturc Rcscnc uhcn sufficicnt numbcrs of parth
gro\\n tortoises (> 2 )ears old) havc bccn produccd b] thc captivc brccding prqoct and r."hcn
tho habitat has been upgradcd b\ thc construction of a fox-proof fl:nce and pumprng into thc
suamps from ground*atcr: and

(\'i) continue to disscminate educational and pubhcitl matcrial about thc Wcstorn S\\'amp tortorse
and continuc to raisc funds for its consen'ation

l t
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thc diversion of rvater from the drain (see 1.6.4). CALM will participate in thc dcvclopmcnt and
implcmentation of thc plan and cnsurc that it includcs thc closurc and filling of the drain, and the
construction ofan altemativc drain to removc cxccss water from land adjacent to thc naturc rcserve. At
least the eastemmost 100 m ofthc drain in the naturc rcscrvc rvill nced to be filled in. thc usc ofa light
tractor $heelcd machinc rvill be ncccssan-.

Responsibi l i t t :  CALM S\\an l{egion. l 'cdh I) islr ict

Cosl:

CALM
ESP/other

Total Cost

92191 '13^)'1 9.1/95

$500

$500

1900

1900

3.1.3 Rehabilitation of purchased land and creation of additional habitat on existing nature

reservc

Land recentll purchased a:rd bcrng purchascd for addition to [llcn Brook Naturo Rcscn'e. uhtlc
retlining some nativo vcgetation- is onlr marginallv suitablc for thc Wcstcm Su'amp Tortoisc- bccause
thc remaining s\\amps arc small and shallorv and thcrc are no acstilating tunncls (leaf litter is also
largch absent and is considcrcd to bc unsuitable aostivating habitrt on this sorl tvpc; Somc land riithin
Ellen Brook Naturc Rcscn'c is also largcll unsuitablc becausc standing \\'atcr is too shalloll CALN4
has alreadr purchased the \\cstcrn half of Lot I' l- immcdiatclr south on thc c\istlng rescne bountlan
(No\ identified as Class A Rescn'c 42126). but the extcnt of rcmaining land to bc addcd to thc rcscnc
is at prcscnt unknosn bccausc ncgotiations are stil l undcnrar

Rehabilitation of Rcscn'c'12126 and that part of Ellcn Brook Naturc Rcsi:r-vc south and south-\\est of
the raturc rcscnc drain and natural drainagc channcl rvill commcncc imntcdiatclr and rchabilitation of
additional arcas lil l procccd ulrcn thcr harc bcen purchascd

Drains uill bc fil lcd. s*amps dccpcned. nativc vcgctation plantcd and ucr:ds controlled It is ploposr:d
to involrc voluntecrs in thc labour-intcnsir c pafis oithis projcct and clav nrining contplnics in tltc arca
havc offcrcd carth-moving machincn. Action *ill be takun to cnsurc that thcsc opcratrons \\'tl l not
affcc{ thc dcclarcd thrcatcnud p|rnt H.trlrocottle ltntnoidt'.s- li ich occuls on Ellcn IlrooL NatLrlc
Rcscnc Should an\ nnpact be unavordable. thc ap.proral ofthc N'linistcr tirr tlrc [nrironrrrcnt rrrll bc
sought

Rcspons ih i l i t \  ( . \ l  \ 1  S \ \ i u r l { cg ron l l t r l l l i ) i s t n i l l i l l r t i  SL i c l l c c , t h r l i r n ra ( ron l ) r r r s ro r r .  l , \ \ 'A  l { x ) l o r \  l ) c f i l r l r  cn l

(i,jr:

( r\l li1

Ir.Sl ' /o1hcr

' I inr l  (  osl

qt/(.)l etlr-l 911!)5 9:l,r(, t( t97 i l7l !3 ,)3/,19 e'r lO(l

5000 5(x )0  2_<00 1000 1000 l0 (x )  1000 1000

2 r ' r '  l r r t ' . ,  l r r , , r  l  { ,  '  1 " , '

3.1.4 Extension of fox-proof fence

Thc foxlroof fcnce rril l bc c\tcndcd to includc thc land currcntlr bcing added to Ellel Brook Naturc
Rescne The additional lcngth rcquired sill bc about 1.2 km (Actual lcngth lil l not be knosn until
land purchascs / slaps arc finalised.) The date ofconstruction has bccn sct for 1995/9{r. so as not to b0
in thc same \ears as thc costs of construction of the for-proof fcnce at Tlvin Suanrps Naturc Rcscn'e
(see belorv).
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3.2 CAPTIVE BR-EEDING

Thc cxtrcmcly small size of the population and its continucd declinc in the u'ild mcans that caprr\c
brccding is csscntial if the species is not to becomc extinct. Rcsponsibilitv for captive breeding passed
from thc Wcstcm Srvamp Tortoisc Captivc Brccding Projcct Managcment Comnlittee to Pcrth Zoo in
Jul1 l99l, but the tortoises rcmain thc propertv of the Department of consenation and Land
Management. The Captrvc Brccding Program rvill opcratc to mcct. to thc grcatcst extcnt practicable, thc
objcctivcs laid down in the IUCN Polio Statcmcnt on Captivc Brecding (IUCN 1987a) The sclcctron
of mating pairs sill be guided bt rcsults ofcontinuing studics on gcnot\pes ofthc captives.

Thc world widr; Fund for Naturc Australia and thc Departmunt of conscn'ation and L;rnq
Management have providcd funds to cnable Dr Kuchling's contract \\' ith thc lJnirersity of Westcm
Australia to be extendcd until 1994 on a half-timc basis. Tcchnrcrl adriee on captirc br,.'cdins uill
continuc to bc providcd bl Dr Kuchling for thc nsxt thrce rcars Pcrth Zoo proposcs to cmpl"or tn
cxperienced. profcssionallr-trained zoologist to supcn'isc captivc brccdinu of Wcstem Suamp Tortorses
and other endangcrcd spccies. as part of its program to devclop the Br ford Endangcred SpcCics Cuntre.
Thc zoologist's salan is includcd in this Plan from l99l{/99. *,en though thc Slarnp Tortoisc uill bc
onh part of his'4rcr duties: thc costs uill be rertnrcd if moncr can bc raiscd from projccts on othcr
threatencd snccics

As pan o{ its plans to d*elop the Brford Endangcrcd Spccics (lcntre. Pcrth Zoo plans to lransfor thc
captr\c colon\ thcrc in l9()lti99 Br that tirrtc the currcnt fiicilitrcs lor thc $cstcm sumrp Tortoisc lil l
need rcplaccmcnt and crpirnsion and thc prcsclt srtc is toc; snrail. 

-l 'hc 
li i l costs o1'tltis ntole are

irrcludcd in this [' lan. ho*crcr- sot't 'tc mar bc absorbcC br llre Zoo ll]roLrglr Co\crltlcnt or sponsorship
fundrng Thc costs associatcd *rth the rrr'rre to Brfnrtl ,*,ll L. ,. ', rer.'ccl bi the Rccoven 

-ltarn 
at il latcr

datc. rrltcn Perth Zoo's platts arc ntore aciranccd llso. iirc Brfiril tentre. r,,hiclr rs locatcd il thc
D;rrling Rangc. has a climatc sorrtc*ha1 CtfTcrcnt tiorri l lrc nilt!rc riscr\e\ al Upper Suan ancl Pcrth
Zoo-  bc ing coolcr  dur ing u intcr  and spr inu.  thc l i tne J fgr .atcs l  i tc t t \ r t \  o f / ,  , ,n , i , r , , , , , .  t l r r :  l tes not  ret
b i .n  d isct t r .ed br  t l te  Rec, ' r .n  Teern

(iaptile brecding is rcquired largel\ to proriCc hcalthr tortrrrs,:s lirr transl,Jcation to thc lild The
nuntbcr ol tortorscs in thc caplirc populatron uill fluctuatc depcnding on brcccling and rcanng succcss
and tltc ncccls of the translocatiorl prolcct. Translocating fotrr rear old sr;b-adults lith a urirrinrgm
*eight of 100 g rril l rcquirc a captrvc populatlon ofup to 65 sub-adrrlts to bc rrrairrtarncd

Rcsp0nsibi l i t \  l 'cr l l i  / ,oo Nirh irdrrcc I jom t lWA loolog\ l)cD.11 trnl

Lost:

l 'cr lh Zoo

lrSl ' , ' (nhcr

l o t ! l  C  os t

9: i() l  9t/9-1 9l i()r ,) : l )(J t)611) /- () j / ! i i  t l { / ,r ,  r l (r . /( !)  0|/ | l  0l / ,1) l

7 l l 0 ( l  10101 )  l l r i l r ( )  l l J l 00  27 :01 )  1751J0  l 7 j { ) |  l t 5 r r l )  : 15 ( )0  . t t i r l 0
. l l l ( r { )  : l l 0 ( r  . l : t i l o  22100  2210o  6 l ( ) l ) 0  l t 330o  r  t s0 { l  ( ) tE l ) i )  ( , t t t ) o
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3.3 Rc- in t rod uct ior r  to ' l 'w, in  Sw:rmps Nature Reserve

J.3.1 Construction of fox-proof fence

Thc constntctiott ofa fbr-proof fcncc ts csscntial bcforc tortorscs can bc translocalcd to I rrin Suanrus
Naturc Rcscn'c l 'hc fcncc rii l l bc built to thc sanle gencral dcsign as thc onc alrcadv corstructcd ilt
Ellcn Brook Naturc Rcsunc It uill be approximateh 4.T knr long. Chcapcl fcncc dc.signs halc bcen
uscd clscrrherc in Australia- but thc risk associatcd with constructins a leis sccurc fcnce is considsreu
unacccptable for this criticallv cndangcrcd specics.
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Rcsponsibilig: CALM Su'an Region and Scicnce & Infbrmation I)ivision, WA Water Authoritl (WAWA)

Cost:

CAIM

hSP/other

'fotal Cost

(:osl:

CA I ,M

liSl)/othel

' folal 
Cost

l50f)0
8500

.11500

trt93 93/9i 9.1/95 95/96 96/9'7 9'7198 981)9 99(X) 00/01 0ln2

9000 l0i)0 9000

9000 l0 ) 9000

1000 9000 li)00

1000 9000 1000

1000

r fl00

3.3.3 Translocation

Thc Managcment Program provides for translocation ofcaptivc-brcd tortoises to Tuin Suamps Naturc
Rescnc. Tu in Sl'amps Naturc Resen'e appcars to havc offered good habitat during periods of avcragc
to abovc averagc rainfall (e.g. thc mid-1960s) rvhcn thc tortoises rcproduccd succcssfulll and grc\\
much fastcr than thosc at Ellen Brook and should do so again oncc slamp lii! is lcngthcncd and cxotrc
prcdators are controllcd.

Thc tirning of translocations and the nunrbcr of tofioisos releascd uill bc dcpcndent on thc continued
succcss ofcaptivc brccding and urll bc dccidcd bv thc Wcstcm Sxarnp Tortoisc Rccolen Tuam lt is
likcly that translocations ciln conmcncc in urntcr 199.1. Translocations rvill nccd to lakc placc ot'cr
seycral )cars. 

'I 
ranslocated to(oiscs *ill be cquipn,rd uith radio-transmitters to monitor thcir sun'ir'al

and rcproductivc succcss in the uild. Radio-tracking and monitoring of translocatcd tortotses uill hc
Iabour intcnsirc over thc first fi lc lcars of tho projcct and stll continue at a loucr lcvcl for thc
rcnr l rndcr  of  l l te  temt of  th is  p lan

Translocations *ill bc guidcd b1 thc IUCN Position Statcnrcnt on 
'l 'ranslocatiott 

of Lir'rng Organisrtts
( IUCN lS87b)and$i l l  bc subject  to  approra l  pursuant  to thcCALM Translocat ion Pol ic \ .

Responsibi l i t l :  tJ\\ 'A loolog\ I)epaflmenl !nd Cn LM Science & lnl ir tnrat ion I)rvision.

92Dl 9l/9.1 91/95 95/9(1 9619'1 97AlJ gt/r, 99/00 0(t0I (l l /r)2

j lo0 l l l)0 (r(r00 -i000 50(10 50(10 500() 5(nl0 5000 5{)(r()
-i(x)0 5000 ,5000

- .l.rrx) 2]900 19000 .11(xx) 16700 | 6701) l aJ700 l()l()0 1r,71)0

s l r ) ( )  l2 ( r ( r r  15a00 .1 .1000 .16000 -16000 21700 l l r {n )  l l l { )0  11700

3.3.'l Interinr Guidelines for Necessary Operations

Managcmcnt of a naturo rcscn,c and its associated flora and fauna is as lard dosrr in the Conscn'ation
and Land Maniucment Act lq84 (CALN{ Act). Ordinarill- managcmcut is undcrtakcn in accordancc
rlith a managcmcnt plan lhich has undergone statutory planning Icquircmcnts. including public
consultation Ho$c\cr. thcrc arc man) land managr:mcnt opcrations that nsed to bc undcrtakcn in thc
absencc of a managcnrent plan nhich aro nccossan for thc prcscnation or protcction of pcrsons.
proport\. lard. flora or fauna. or for thc prcparatlon of a management plan. Thesc operations arc
dcfined in the CALM Act as ncccssan oocrations' and thcr can be carried out \\hcn thcrc is no
management plan in forcc.
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3.4.2 SponsorshiPs

In rccent )cars the amount of monel raiscd bl sponsorships and public appcals has been a fcature of

thc rescaich into and managcmcnt of thc Westorn Suanrp Tortoisc. Since 191J8. in addition to tho

provision of funds a:rd staff-timc from thc Departmcnt of Conscnation and Land Managcmcnt and

ircrth Zoo. monc\. equrpntent. substantial discounts on purchascs or dircct assistancc l.tavc comc from

World Widc Fund for Naturc Australia
Endangcrcd Spcctcs Program. Australian Naturu Conscn'ation Agcncl
WA Nature Conservation and National Parks Tntsl Accounl
Bundosverband fu r fachgercchtcn Natur-und Artcnschutz (CcrmanrJ

British Chelonia Socictr
Wcstern Australian Watcr Authorit)
Ahcms Pq Ltd
East-Wcst Vctcrinary SuPPiics
Kailis Brothers
N'lincna Airconditiontng
Unidata Australia Pt\ Ltd
Zoologr Dcparlmcnt. Thc Unircrsitr of Wcstcrtt Australta
School of Btunedtcal Scicnces. Ctrrtin Unircrsitr of l cchnologl

Bccirusc of its ltrgh pubhc profiic thc Wcstcrn S*anrp'l ortotse Recor.cn Plan lcnds itsclf to furthcr

sponsorships and othcr nrcthods of tirnd-raising.

Rcrponsihi l i t l  CAl.N1 (c\ lcnral l inrdrr lg oi l i rcr l  rr  thc i{eeo\er\ lcrr irr

cos t :  l g t r l  199 .1  l r , r 9 i  l r . r i r ( j  l ( ) ( r l  l ( ) 98 I 99,) .100{i l00l .10(J2

CA l ,M

llSl ' /other

lotr l  ( losl

t { )00 2fl(10 .1000 201x) 2{X)0 20{)( )  2(xn)

100(l l () lx) l0(r( l  l ( l (11) 20{ : r )00  2001) :000 11)0{) :0o0
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, \ ( .K \O\ \  I ,ED(;  NI  I 'NT'S

\\'c lish to tlnnk orrr collcagucs on thc Rccovcn Team - Don Bradsharv. Jolrr DcJosc- Phil Fuller.
I)er rd Groth. (lrahrrrrr Hall. Darnl Miller. Lvndon Muttcr. Ray Nias. Salll Stephens and Gordon Wyrc

lirr thr:ir considcrrblc hclp. particularll for xorking out thc costs of thc Actions. Gary Hartnctt of
(..\t \1 s Srrun Rcgron (l'cr1h District) uas cspccialll helpful in providing cstimatcd costs.

O\er thc pxsl l1) rears. rrranr pcoplc and organizations have helpcd xith rcscarch into and management
,,1 tlrc \\'cstcnr Slanrp lortoise. Ws can not thanl all of them here- but uc uould likc particularll to
.rilnos 1,,'clgc lhc lirllrrrr Ing

lr)r nlrlor' ;t!srstlrlc rrrth funding: World Wide Fund foi Naturc Australia. Australian Naturc
( rrrr:cnnlion '\gcrcr antl .{herns Pt\ Ltd.

l!)f i lssrsl:Ila. \\l lh lh( crcatton of thc naturc resencs: the MadYn brothcrs.

i,)r .rssrsllnce urth iicld rcscarch and data anahsis: Trsvor Evans- Paul Giora. Norm Hall. John
Irrrrnrrr (irrirrric KLichling-lcsser. Bert Main. Flord Riffe1'. David Ridc. Bundcsvcrband fur
Llchle|eclrtcn \rrrrrr-rr|d Aficnschutz (German1,) and tjnidata Ptl Ltd. The Jol11, population cstimatcs
,'..ri carrrcd rrrrt rrsirrr l program lrittcn br Charles Krebs (Krcbs lgltq). supplied free bv hinr and
rr , rdr i lcd [ r r  l ' l t r r l  ( i r r ! l

l,ir rrtsrstllnrr \\rlir l i)e crptivc brccding projcct: Don Bradshau. John DcJosc. Pcrth Zoo Collcctions
l ) r ,urarr  sr r l l  ( ,LrLrr r t le  Ku chl ing-Fcsse r .  Ted Bul l .  East-Wcst  Vcter inan Supphcs.  Ahcrns Ptv l , td-
i , . r r l r :  [ ] n r t h c r ' . r r t L l  \ l t t t e n a  A i r  C o n d i t i o n i n g .

I'.r assrstlrti. r l lr l lrc rnanlgolrcnt of Ellen Brook and'l'sin Slamps ]\-aturc Rcscn'cs: Trcvor Eretts
:Lrr r l  (  . \ l - \ l ' . ,  ( \ \ i r l  [ i r ! ] r i ) r r  s t t fT

2 l
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GLOSSARY

aestivation. dormancl during the summer.

ANCA, Australian Naturc Conscnation Agcnc). thc Commonwealth Govemment bodv rcsponsiblc for
rvildlifc consen'ation

carapace. thc upper part ofthe shell oftortoises and turtles.

CALM, thc Western Australian Dcpartmcnt of Conscrvation and Land Management.

Chelidae. thc famill of pleurodiran Testudines to uhich the Westem Suamp Tortoisc bclongs.

chelid. a membcr ofthc Chclidac.

Cryptodira. the sub-ordcr of Tcstudincs contarning thc hiddcn-nccked fanilies: familics nhcrc mosr
spccics (but not marine turtles) arc ablc to u ithdrau therr necks into thc shcll bv bcndrng thc ncck
ir a vcnical planc.

fecundity. the capacitv to producc 1oung.

gilgai- a clar soil containlng r.ntural hollous.

Condraanan. originating in Grvondana. thc southom "supcr-contincnt" that splrt rrp to form Australia.
Antarctica. South Arncrica. Africa- Madagascar. N*r' Zcallnd arrd India Australia rcmained
joincd to Antarctica until betleen 45 and 38 million rears ago.

husbandrv (of animals ). careful managcmcut.

Miocene. a gcological cpoch lastrng fronr about '1.-5 to 24.6 milliorr rcars rgo.

palpation. exanrinatiorr br thc scnse oftouclr

plastron- thc undcr part ofthc sbcll oftortorscs and turtlcs

Pleurodira. thc sub<,.rdcr ofTcsludrnes containing lhc side-neckcd ilrrril ic:,: lanrilics lhcrc spccics arc
unablc to rrithdras thcir rrccks into thc shcll but arc ablc to gain sonre protcct()r for thc hcad
bv bcndrng thc ncck in a horizontal plmc (srdc-uars) bctuccr thc carapacc and plastron.

pygal l bonc fomring plrt oflhc carapace ofa tcstudjnid

radiographv. thc production of irnages on a photographic platc using \-rlrs or other rars

taxonomy. studr ofthc classification oforganisms according to thcir similarrtrcs anci difTLrcnccs.

Testudines. thc ordcr of Rcptilcs to *hrch tortoiscs and tunlos belon{

tcstudinid. a tonoisc or turtlo

translocation. mo,uing an organlsm from one placc to anothor

UWA, Thc tJnivcrsitr of Weste m Australia.

vernacular name. the conlmon name for a plant or anintal.

WWF, Thc World Widc Fund for Nature (fonncrll.thc World Wildlife Fund)
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Section 3.2 Captive breeding

Major costs associatcd rvith the transfer of the captive colony to Pcrth Zoo's ncrv Endangcred Specres
Centrc at Byford in 1998 mal be able to be absorbcd bl thc Zoo if sufficicnt funds arc nrade available
by Govcmment or providcd through public appeals or bv sponsors.
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Section 3.3.5 Twin Swamps Nature Reserve - management of fire, predators, etc.

Thc cxisting farm-bpc stock boundan fcncc uill bc rctaincd after construction of thc fox-proof fcncc
and rcquires replacing in 2000. Wcstcm Grcv Kangaroos are abundant at Trvin Suamps and son.rc rrill
bc confincd after construction of thc fox-proof fence. Control nill probablv bc nccessan to prevent
nurrbcrs building up to levels that car,lse degradation of vcgctation Rabbits rvill also bc trappcd rvithin
thc fcncc and lil l rcquirc annual control. Wccd control costs will rise aftcr construction of tho fo\-
prooffcncc. bccause control xill be neccssan at and adjaccnt to thc base ofthe fence
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