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Trouble Down Under: ProblemsMount
for Au s t r Faeshwatedlsrtles

RickySpencer

A juvenile Bellinger River Snapping Turtle. Few remain after adisease brought the species to the brink of extinction in 2015. PHOTO CREDIT: RICKY SPENCER

In a recent article in the international journalalong theMurray River in southeasterAus-
tralia. Wildlife diseases have become more
prevalent over the last decadesyaptom

of deteriorating water quality aradimate
change. The net effect of these threats
that freshwater turtle populations south
ernAustraliaare at high risks of extinction
withoutactivemanagement.

ConservatiorBiology, wedemonstrate the-
oretical basis fowhy headstarting programs
are a necessary conservatgirategyfor
stoppingthe declines of freshwater turties
especially those primarily threatenedtmgh
adult mortality or removal (due toads,
predationor harvest) and invasive predators
affectingmultiple life historystages.

Once common widespread speciestae
coming locally extincbecause thiengevity
of turtles has hidden the impacttbEse
threats Australiais now at thestage since
postEuropearsettlement wherthe effects
of foxes and urban populati@prawl(and

EUROPEAN RED FOXES

The European red foxasfirst introduced
into Australia in 1845. Othesuccessful
releases followeéh southern Australian the
1 8 7 andwithin 20 years, the red fox had
achieved pesttatusThe expansion of the
red fox population across mainlafidstralia

Fox predation is having seriousmpact

on many native animals and isrejor
contributor to extinction ofome species.
In theMurray River in Australia,mortality
rates of eggs have increased to over 93%.
Thisislikely to bereplicated throughotite
distribution range of foxes, as changes in
nest predation rates dergelyindependent
of fox density,meaning that ainglefox can
have asimilarimpact on turtle nests as a
high-density population dfoxes.

Longterm, high levels of nest predation
have resulted in extreme aging populations,
and there are few availabteanagement
techniques to effectively eradicdtexes

associated infrastructure) are being observedollowed the spreadf rabbits, with thé o x 6 @verabroad scale. Poison baitifgtheonly
throughlargedeclines and extinction events. distributionon mainland Australia limited by broadscale management technigueilable

Declinesof up to 91% have beabserved
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the northerrtropics.

in Australia,and our trialslemonstrated



that only intensivelarge scalebaiting can
effectivelyreduce nest predation rat€ther
common techniquesuchastargeted shoet

Efficacy of these programs is vital given the to be a novel virusOuranalysis adds to the

limited resources available for masinser
vation programs and the high castsociated

ing and fencing, may also reduce the impactwith lethal control. AU$21.3 milliorwas

of foxes but are natosteffectivetechniques
for broadscalemanagement.

Managemenof a population or apecies
under threat often focuses direatip
reducing impacts on the life histastage(s)
affectedIn doingso,focus inevitably is
directed to the threat, rather than on the
impacts on thaffectedpopulation.Plant
biologists and conservationists have long
criticized classical biocontrol for lacking
quantitative assessmentseffectiveness,
especially postelease, yet invasiveerte
brate pest management primarily focuses
on reducing densities of invasive predators
or herbivores. The core componentsaf
servationpolicy to manage their impacts is
to reduce predator numbers in an argiag
lethal methods. The actuefficacy(e.g.,
reduced impact otarget speciesrincreases
in biodiversity) ofsuchprograms are rarely
assessed arsiliccesss determined by the

spenton labor costs alone for red foantrol

growing body of literature reportindpat
climate change is having a detrimergtiect
onorganismsThe disease that brought the
speciego the brink of extinction may be a

in Australiabetween 1998 and 2003, but thespectaculaclimax to an already declinirg

benefitsto native prey ar&argelyunknown.

INCREASING ADULT MORTALITY

In addition to nest predation, foxalso

kill adult turtles they encounter dand.
Australianturtles are resilient to higavels
of nest predation fasustainegberiods and
periodic levelsof reduced nest predatiand
pulse recruitment can maintain population
viability, but high levels of adult mortality
can drive populations xtinction.

Mortality of Australianturtles has increased
through disease, too. In February 2015, a

stressegbopulation.

An unusual mortality event also occurred
at thesametime with the Johnstondiver
Snapping Turtle¢Elseyairwini) in Far
North Queensland, Australia. Simitarthe
Bellinger RiverSnapping Turtlemoribund
animalswerefound lethargic withvariable
degrees of necrotizing dermatitis anthat
time of the turtle deathsyaterlevelswere
extremelylow.

Waterquality and drought argignificantfac-
tors that have hastened population declines
of turtles inSouth Australialn early 2008,

mystery disease almost drove the Bellinger Murray RiverTurﬂes(Emydurarnacquari)

River SnappindTurtle (Myuchelygeorges),
in northeastern New Soutvales,Austra
lia, to extinction in less than a month. The
disease did nadffectother turtlespecies,
and the juvenile population &. georgesi

infested with the Australiatubeworm
(Ficopomatusnigmaticuywerereported
at the mouth of th&urray River in South
Australia, and reported cases sprapd
streamuntil 2011.This emergentondition

number of carcasses, reduced activity of theappearsinaffectedThe cause of the disease in turtles is due to higlvater salinityin the

target speciesr the number of baitsken.

I

remains unknown but has besrggested

region. Thewormsform calcareoutubes

Australian Government

Australian Research Council

Citizen Science data from TurtleSATshowing locations of depredated nests (yellow) and dead turtles (green and blue) killed by Foxes.
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suchasTurtle RescueNSW, to conductlast
minuterescuessdevelopergrainandfill in
swampsandwetlandsas urbandevelopment
expandshroughoutthe Sydneybasin

Fewfreshwater turtles are actively managed

in Australia.The most prominent example is

the WesternSwampT ortoise(Pseudemydura
umbring), whichisone ofAu s t rnaokti a 6 s
endangered reptiles. It has the smakest

viving population of anyAustralianreptile.
TheWesternSwampTortoiseis listed a€n-
dangered under the Environméhtotection

and Biodiversity ConservatiofAct 1999.

There are less than 200 endangafésstern
SwampTortoisesyestricted to only twevild
populations, remaining ne&erthin western
Australia.Less than 50 individuakurvived

Eastern Long Neck Turtle encrusted by amarine tubeworm during the 2008-2011 drought in South 30 years ago, but since 198&eccessful
Australia. PHOTO CREDIT: DEANNE SMITH (ALEXANDRINAWILDLIFE) breeding program has allowed translocation

of captivebred juveniles to thresites.
on hard surfaces of turtles apdtentially Several statdsave recently listeturray
killed thousands of turtles, althouge River turtles as Threatened DataDefi-
exact number is not knowAt currentevels  cient, but they are not listed at the federal

Similarly, the Bellinger RiveiSnapping
Turtlesis now Critically Endangered under

the EnvironmenProtectiorand Biodiversity
of recruitment, it takes only 1% of the adult level, thus few conservation initiatives are  conservationact 1999.Duringthe disease

population (~2% of adult females) be occurring.Speciedike Eastern LongNeck outbreakwith the Bellinger RiveSnapping
harvested from a population each yeainto  Turtlesare not considerespecief concern  Tyrtle,| waspart of alargerescue team that
crease the risk of extinction (over 2@€ars)  or trigger protocols associatedth Environ  collected 16 healthy adult turtles before the
to over60%. mental ImpacStatement$EIS) for urban disease reached the upper stretchebeof

. development. It takes communigyoups, River. These turtles are now patftabreedin
Road mortality is anothesourceof adult P dyoup P 9

mortality that particularlytargetsnesting
femalesasthey emergeto nest. Our Citizen
Scienceproject, TurtleSAT, hasshown
extensive road mortality of Eastern Leng
neckedTurtles(Chelodinalongicollis) in
southeastern AustraliBastern.ong-necked
TurtlesareA u s t r naoktwidel§ distrib-
uted turtles, yet their numbers have declin
by 91% over the last 40 yearssomeareas.

PROGRESSIVE MANAGEMENT

With no recruitment in the regioand
limited dispersal opportunities due to the
number of dams, theearcompleteabsence
of turtles at mansitesin southAustralia

is particularly disturbing becausenitis

first predICted over 30 years ago, and low Some of the 2000 headstarted Murray River Turtlesreleased into South Austre;Iia. PHOTO CREDIT:
numbers have beesubsequentlyeported.  rickyspPENCER
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programthatwill hopefullyimplementa
successfuheadstartingrrogramover the
nextfew years

Headstartings generallyseenas a manage
ment tool of last resomhen speciesrash
and become critically endangered. Captive
breeding and headstarting has not beam-
monly used as a conservatistnategyfor
freshwater turtlegn Australia. Highfinancial
costs, as well as landscape level discon
nectivity among populations, have prob
ably restricted its use, and past population
modellingsuggestshat conservatioefforts
are moreeffective wherfocused omeducing
adultmortality. Howeverwe clearly show
that the criticism of headstarting@dsh a | f
wayt echnol ogyo is
casesvhereexternal threataffectmultiple
life history stagef freshwater turtles. The
Afhal f way
that all perturbations or mitigating factafs

vation tool for managing freshwatertles
in decline.

Headstartingorogramswith smallcaptive
populations ofSalapagogortoises andBur-
mesestartortoises have provesuccessfuat

restoring population numbers. But the value

of headstarting as a management tool goes
beyond critically endangered speciks.
casesvherefi c o mmo n 0
developingsuitableharvest populations
situis thekey. Many commonspecieof

turtle occur in integratedetlandsandwater
treatment plants (e.g., constructedtlands)
throughout their range, and these facilities
may provide a tool for low cost headstart

ing programs fowidespreadut declining

e r rpopulations. he repredpctve potehtial pf

turtles in constructedetlandsrepresents a
potential preexisting resource fateveloping

farguméntssumesg y docalized headstarting progranmssitu. A

simplisticmodelwhererelative densities of

fecting turtle populations can be eradicated,the Eastern LongeckedTurtle are based

but in Australia,factors that impadctirtles
in southern Australiare multifactorialand
will never dissipate until populatiorese
extinct or technology to reduce thregitsn
invasive predators becomes meféective.
Headstarting shoulde the primargonser

onsurfacearea ofwaterdemonstrates that

all eggs/hatchlings collected from 1 hectare
of watercanservice~25 hectares ofiater

in a region to maintain populati@mowth

at preEuropean levels antbmpletely
eliminate the risk of populatiaextinction.

Ourmodels also demonstrate that periodic
increases in recruitment canstairpopula
tions, potentially allowing populations in a
region to be managed in a mosaic fashion.
In otherwords,not all populations need to
be actively managed eayghar.

Thatis thekey. Their longevity ensureshat
theyareresilientto annualvariationin mor-

dedliming, | eafity, Whicl®providesmanagemenwith the

flexibility to managepopulationsoverwide
spatialandtemporalscales
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HEADING FOR
EXTINCTION

The clock is ticking for Australian freshwater turtles. Over the last 40 years, the
most common and widespread species have declined by up to 91%
because of introduced foxes and increased urbanisation . We are also
seeing mass die -offs as a result of habitat -quality related diseases.
Traditional management strategies to reduce these impacts are not working
and we are running out of time to reduce their risks of extinction. Turtles are
iconic, but are also of major importance in river ecosystems and a loss of
abundant scavengers , will have serious effects on general river health .
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