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In a recent article in the international journal  

Conservation Biology, we demonstrate athe-

oretical basis for why headstarting programs  

are a necessary conservation strategy for  

stopping the declines of freshwater turtlesï

especially those primarily threatened byboth  

adult mortality or removal (due to roads,  

predation, or harvest) and invasive predators  

affecting multiple life historystages.

Once common widespread species are be-

coming locally extinct because thelongevity  

of turtles has hidden the impact of these  

threats. Australia is now at the stage since  

post-European settlement where the effects  

of foxes and urban population sprawl (and  

associated infrastructure) are being observed  

through large declines and extinction events.  

Declines of up to 91% have beenobserved

along the Murray River in southeasternAus-

tralia. Wildlife diseases have become more  

prevalent over the last decade, a symptom  

of deteriorating water quality and climate  

change. The net effect of these threats are  

that freshwater turtle populations in south-

ern Australia are at high risks of extinction  

without activemanagement.

EUROPEAN RED FOXES

The European red fox was first introduced  

into Australia in 1845. Other successful  

releases followed in southern Australia in the  

1870ôs and within 20 years, the red fox had  

achieved pest status. The expansion of the  

red fox population across mainlandAustralia  

followed the spread of rabbits, with the foxôs  

distribution on mainland Australia limited by  

the northerntropics.

Fox predation is having a serious impact  

on many native animals and is a major  

contributor to extinction of some species.  

In the Murray River in Australia, mortality  

rates of eggs have increased to over 93%.  

This is likely to be replicated throughoutthe  

distribution range of foxes, as changes in  

nest predation rates are largelyindependent

of fox density, meaning that a single fox can  

have a similar impact on turtle nests as a  

high-density population offoxes.

Long-term, high levels of nest predation  

have resulted in extreme aging populations,  

and there are few available management  

techniques to effectively eradicate foxes  

over a broad scale. Poison baiting is theonly  

broad-scale management techniqueavailable  

in Australia, and our trialsdemonstrated
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A juvenile Bellinger River Snapping Turtle. Few remain after a disease brought the species to the brink of extinction in 2015. PHOTO CREDIT: RICKY SPENCER
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Citizen Science data from TurtleSAT showing locations of depredated nests (yellow) and dead turtles (green and blue) killed by Foxes.

that only intensive, large-scale baiting can  

effectively reduce nest predation rates.Other  

common techniques, such as targeted shoot-

ing and fencing, may also reduce the impact  

of foxes but are not cost-effectivetechniques  

for broad-scalemanagement.

Management of a population or a species  

under threat often focuses directly on  

reducing impacts on the life historystage(s)  

affected. In doing so, focus inevitably is  

directed to the threat, rather than on the  

impacts on the affected population. Plant  

biologists and conservationists have long  

criticized classical biocontrol for lacking  

quantitative assessments of effectiveness,  

especially post-release, yet invasive verte-

brate pest management primarily focuses  

on reducing densities of invasive predators  

or herbivores. The core components ofcon-

servation policy to manage their impacts is  

to reduce predator numbers in an areausing  

lethal methods. The actual efficacy(e.g.,

reduced impact on target species or increases  

in biodiversity) of such programs are rarely  

assessed and success is determined by the  

number of carcasses, reduced activity of the  

target species or the number of baitstaken.

Efficacy of these programs is vital given the  

limited resources available for most conser-

vation programs and the high costsassociated  

with lethal control. AU$21.3 million was  

spent on labor costs alone for red foxcontrol  

in Australia between 1998 and 2003, but the  

benefits to native prey are largelyunknown.

INCREASING ADULT MORTALITY

In addition to nest predation, foxes also  

kill adult turtles they encounter on land.  

Australian turtles are resilient to highlevels  

of nest predation for sustained periods and  

periodic levels of reduced nest predationand  

pulse recruitment can maintain population  

viability, but high levels of adult mortality  

can drive populations toextinction.

Mortality of Australian turtles has increased  

through disease, too. In February 2015, a  

mystery disease almost drove the Bellinger  

River Snapping Turtle (Myuchelysgeorgesi),  

in northeastern New South Wales, Austra-

lia, to extinction in less than a month. The  

disease did not affect other turtle species,  

and the juvenile population of M. georgesi  

appears unaffected. The cause of the disease  

remains unknown but has beensuggested

to be a novel virus. Our analysis adds to the  

growing body of literature reporting that  

climate change is having a detrimentaleffect  

on organisms. The disease that brought the  

species to the brink of extinction may be a  

spectacular climax to an already decliningor  

stressedpopulation.

An unusual mortality event also occurred  

at the same time with the Johnstone River  

Snapping Turtles (Elseya irwini ) in Far  

North Queensland, Australia. Similar to the  

Bellinger River Snapping Turtle, moribund  

animals were found lethargic with variable  

degrees of necrotizing dermatitis and atthe  

time of the turtle deaths, water levels were  

extremelylow.

Water quality and drought are significantfac-

tors that have hastened population declines  

of turtles in South Australia. In early 2008,  

Murray River Turtles (Emydura macquarii)  

infested with the Australian tubeworm  

(Ficopomatus enigmaticus) werereported

at the mouth of the Murray River in South  

Australia, and reported cases spread up-

stream until 2011. This emergent condition  

in turtles is due to high water salinity in the  

region. The worms form calcareoustubes

A PUBLICATION OF THE TURTLE SURVIVAL ALLIANCE Å TURTLESURVIVAL.ORG51



on hard surfaces of turtles and potentially  

killed thousands of turtles, although the  

exact number is not known. At currentlevels  

of recruitment, it takes only 1% of the adult  

population (~2% of adult females) to be  

harvested from a population each year to in-

crease the risk of extinction (over 200years)  

to over60%.

Road mortality is another source of adult  

mortality that particularly targets nesting  

females as they emerge to nest. Our Citizen  

Science project, TurtleSAT, has shown  

extensive road mortality of Eastern Long-

necked Turtles (Chelodina longicollis) in  

southeastern Australia. EasternLong-necked  

Turtles are Australiaôs most widely distrib-

uted turtles, yet their numbers have declined  

by 91% over the last 40 years in someareas.

PROGRESSIVE MANAGEMENT

With no recruitment in the region and  

limited dispersal opportunities due to the  

number of dams, the near-completeabsence  

of turtles at many sites in southAustralia

is particularly disturbing because itwas

first predicted over 30 years ago, and low  

numbers have been subsequentlyreported.

Several states have recently listed Murray  

River turtles as Threatened or Data Defi-

cient, but they are not listed at the federal  

level, thus few conservation initiatives are  

occurring. Species like Eastern Long-Neck  

Turtles are not considered species of concern  

or trigger protocols associated with Environ-

mental Impact Statements (EIS) for urban  

development. It takes communitygroups,

suchasTurtle RescuesNSW, to conductlast

minuterescuesasdevelopersdrainandfill in

swampsandwetlandsasurbandevelopment

expandsthroughouttheSydneybasin.

Few freshwater turtles are actively managed  

in Australia. The most prominent example is  

the Western Swamp Tortoise (Pseudemydura  

umbrina), which is one of Australiaôs most  

endangered reptiles. It has the smallest sur-

viving population of any Australian reptile.  

The Western Swamp Tortoise is listed as En-

dangered under the Environment Protection  

and Biodiversity Conservation Act 1999.

There are less than 200 endangered Western  

Swamp Tortoises, restricted to only twowild  

populations, remaining near Perth in western  

Australia. Less than 50 individuals survived  

30 years ago, but since 1988, a successful  

breeding program has allowed translocation  

of captive-bred juveniles to threesites.

Similarly, the Bellinger River Snapping  

Turtles is now Critically Endangered under  

the Environment Protection and Biodiversity  

Conservation Act 1999. During the disease  

outbreak with the Bellinger River Snapping  

Turtle, I was part of a large rescue team that  

collected 16 healthy adult turtles before the  

disease reached the upper stretches of the  

River. These turtles are now part of abreeding

Eastern Long Neck Turtle encrusted by a marine tubeworm during the 2008-2011 drought in South  

Australia. PHOTO CREDIT: DEANNE SMITH (ALEXANDRINA WILDLIFE)

Some of the 2000  headstarted Murray River Turtles released into South Australia. PHOTO CREDIT:  

RICKY SPENCER
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programthatwill hopefully implementa

successfulheadstartingprogramover the

next few years.

Headstarting is generally seen as a manage-

ment tool of last resort when species crash  

and become critically endangered. Captive  

breeding and headstarting has not been com-

monly used as a conservation strategy for  

freshwater turtles in Australia. High financial  

costs, as well as landscape level discon-

nectivity among populations, have prob-

ably restricted its use, and past population  

modelling suggests that conservation efforts  

are more effective when focused onreducing  

adult mortality. However, we clearly show  

that the criticism of headstarting as ñhalf-

way technologyò is erroneous, especially in  

cases where external threats affect multiple  

life history stages of freshwater turtles. The  

ñhalfway technologyò argument assumes  

that all perturbations or mitigating factorsaf-

fecting turtle populations can be eradicated,  

but in Australia, factors that impactturtles

in southern Australia are multi-factorialand  

will never dissipate until populations are  

extinct or technology to reduce threatsfrom  

invasive predators becomes more effective.  

Headstarting should be the primaryconser-

vation tool for managing freshwaterturtles  

in decline.

Headstarting programs with small captive  

populations of Galapagos tortoises and Bur-

mese star tortoises have proven successfulat  

restoring population numbers. But the value  

of headstarting as a management tool goes  

beyond critically endangered species. In  

cases where ñcommonò turtles aredeclining,  

developing suitable harvest populations in  

situ is the key. Many common species of  

turtle occur in integrated wetlands and water  

treatment plants (e.g., constructed wetlands)  

throughout their range, and these facilities  

may provide a tool for low cost headstart-

ing programs for widespread but declining  

populations. The reproductive potential of  

turtles in constructed wetlands represents a  

potential pre-existing resource fordeveloping  

localized headstarting programs in situ. A  

simplistic model where relative densities of  

the Eastern Long-necked Turtle are based  

on surface area of water demonstrates that  

all eggs/hatchlings collected from 1 hectare  

of water can service ~25 hectares of water  

in a region to maintain populationgrowth

at pre-European levels and completely  

eliminate the risk of populationextinction.

Our models also demonstrate that periodic  

increases in recruitment can sustainpopula-

tions, potentially allowing populations in a  

region to be managed in a mosaic fashion.  

In other words, not all populations need to  

be actively managed eachyear.

That is thekey. Their longevityensuresthat

theyareresilientto annualvariationin mor-

tality, which providesmanagementwith the

flexibility to managepopulationsover wide

spatialandtemporalscales.
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Loss of habitat from urban sprawl puts turtles at risk, but community groups like Turtle Rescues NSW and Alexandrina Wildlife, relocate and rehabilitate  

turtles. PHOTO CREDIT: TURTLE RESCUESN SW
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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 .


