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Eastern Box Trtle'l(errapene carolina caroling a widespread species in the eastern UnitedsStetese populations are fading away as lands
are fragmented by roads and occupied by resideamiglother developments. Adult male relocated fhoter-County Connector highway project
site, 8 November 2009.

Some 350 species tfrtoises and freshwater turtlesexist on Earth, representatives of a lineage ddiack to the
dawn of the age of dinosaurs. While not as obvipuiible as birds or ecologically dominant as &argammals or
fish, turtles often fulfill important roles in thecosystem, including seed dispersal and vegetatianagement,
control of insect and snail populations, and kegpiater clean and populations healthy by scavendi@agl animals
and preying on weak and sick individuals. Turtlesl dortoises also feature prominently in human waeltand
legends, and are eaten in some human societies.

Turtles evolved a life strategy characterized mnsgrowth and late maturity (usually on the orded0-15 years),
longevity (typically living for sixty or more yearsand successful reproduction throughout life withgenility,
relatively modest annual reproductive output (ooeover 100 eggs per mature female per year, depgnuin
species), very low survivorship of eggs and juvenibut increasingly high average annual survivprehsubadults
and adults. In short, the key to turtle life histas to reach maturity, live for a long time, antbguce a modest
number of eggs each year, so that over a lifetimmugh eggs are produced to ensure that a few uitessfully
hatch and some of these will survive to adulthood.



While the solid shell of most adult turtles effeelly deters predation by almost all species, huntars be an
exceptionally effective predator of turtles by thee of tools, fire and intelligence. Tortoises fedra significant
part of the diet of Neanderthals, prehistoric cdwelling Cro-Magnons, and nearly all subsistencetérigatherer
societies living where turtles occur. As human stes developed, so did pressures on turtle pdpakgt with
present-day impacts as never before. Across Asipises and freshwater turtles continue to beectdid for
commercial export to China, where turtles are estxkfor consumption for their perceived medicinahéfits.
Collagen from turtleshells is becoming a soughtsaihgredient in cosmetic products. Turtles ar® gspular as
pets, and particularly attractive or rare speci&s command high prices. Turtle farming can go serag to meet
these demands, but as long as it is cheaper tect@hd transport wild turtles than to produce ttemnfarms, wild
collection will continue, usually breaking protetilaws if such exist.
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In addition, tortoises and freshwater turtles sufiem habitat degradation and loss in all its gas forms,
including deforestation, draining wetlands, convertclearwater rivers to stagnant multi-purposeeregirs, and
mortality on roads when turtles move around to faed nest. introduced invasive species impacesidirectly and
indirectly.

Despite the gravity of these threats, only nineciseof turtles have gone extinct between 1500 AD the present;
most of these were giant tortoise species on Masaré&nd other Indian Ocean Islands. Several spéaesd extinct
only a decade ago have been rediscovered in rgeans through targeted coordinated surveys, andidefforts
are made to secure and expand the remnant pomdaifdahese and other turtle species.

Evaluating the conservation status of the world’sdrtoises and freshwater turtles

The IUCN Red List of Threatened Species is the dvethndard to evaluate the conservation outlogipeties. As
Red List Focal Point for the IUCN/SSC’s Tortoisedafreshwater Turtle Specialist Group, Peter Paul Dgk
leads the evaluation process for the approxima&B/species of TFT. Through literature review aeeking expert
expertise, each species is assessed for its le@tgopulation trends, current threats, and curesrd additional
needed conservation efforts, to arrive at a statided classification of its conservation statusygiag from
Critically Endangered to Least Concern, which isemsible athttp://www.iucnredlist.org Further analysis
elucidates patterns of threat, geographic as veethamatic, and these findings are directly appitedonservation
strategies developed by the Turtle Conservatiordramd partners, by Conservation International ahdraNGOs,
and by government authorities where possible.

The current 2009 IUCN Red List includes evaluatifors212 turtle species. Of these, 7 are Extine{)(EL Extinct
in the Wild (EW), 30 Critically Endangered (CR), Eadangered (EN), 59 Vulnerable (VU), 43 Near Tterad
(NT) or Conservation Dependent (LR/cd; an old catgdeing phased out), 19 Least Concern (LC), ahdata



Deficient (DD). By IUCN protocol, threatened specare defined as those in the three categorieEGRand VU,
meaning 131 species are threatened, representiBgo6df the 212 species listed as evaluated.

Of the 333 species currently recognized as distiiEtrtle Taxonomy Working Group, 2009), 118 are et

formally included on the 2009 Red List. Most of ¢he"unevaluated" species have in fact been proadip

evaluated by the TFTSG, first in 1996 when alllagtwere evaluated under the older IUCN criterig, liC species
were not formally listed, and then recently throwghongoing series of regional Red Listing workshbpld by the
TFTSG. Although the 1996 evaluations need updating, the workshop evaluations are still provisipmed can
use the preliminary determinations to predict olteraeat rates to turtles. Of the 118 currentiypéualuated” turtle
species, we provisionally consider most (82) asdrt@T, with only 10 provisionally considered threaéd (CR,
EN, or VU), and 25 considered DD, with oi@helonoidis phantasticaonsidered EX.

If we add the provisional evaluations of the 11@ces whose evaluations are in progress, this yi&dl more
threatened species, or 144 total threatened spexies8.2% of all 333 currently recognized modarrilé species.
Similarly, many of the current Red List evaluatioes® being updated, and some species will move from
threatened into threatened categories, or viceavéirsve include these draft status changes andtetd to the mix,
then provisionally there are 152 threatened spddie$%), or 161 threatened plus EW and EX speoie48.3% of
all modern turtles either extinct or threatenechvektinction.
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No matter how we analyze these various percentaiggeatened species, turtles are among the rhosdtened of
any major group of vertebrate species, more thaaskica. 12%), mammals (ca. 21-25%), or amphib{82%6)
(www.iucnredlist.org.

! Turtle Taxonomy Working Group [Rhodin, A.G.J., Parham , J.F., van Dijk, P.P., and Iverson, J.B.]. 2009. Turtles of the world:
annotated checklist of taxonomy and synonymy, 2009 update, with conservation status summary. In: Rhodin, A.G.J., Pritchard,
P.C.H., van Dijk, P.P., Saumure, R.A., Buhlmann, K.A., Iverson, J.B., and Mittermeier, R.A. (Eds.). Conservation Biology of
Freshwater Turtles and Tortoises: A Compilation Project of the IUCN/SSC Tortoise and Freshwater Turtle Specialist Group.
Chelonian Research Monographs No. 5, pp. 000.39-000.84, doi:10.3854/crm.5.000.checklist.v2.2009, http://www.iucn—
tftsg.org/cbftt/.



The World’'s Most Threatened Turtles

In 2003, The Turtle Conservation Fund (TCF) contpitelist of the 25 most threatened turtle speaiethé world
(http://www.turtleconservationfund.org/top-2%lso attached to this document). Since thenctimservation status
of a few species has improved, or further fieldwdiks shown that the initial threat assessment vaasdon
incomplete data, while the conservation statustieérospecies is known to have deteriorated. The fecévaluated
the top 25 in 2008-2009, and while some changeg \weticated, no revised list has been publishedate. The
following are short summaries of the status andrjtyi actions for the most threatened species:

Red River or Yangtze Giant Softshell Turtle,Rafetus swinhoei — China & Viet Nam — CR

Rafetus swinhoég a softshell turtle sized like a small coffebléa and is down to four remaining individuals. One
has lived for decades in the lake in downtown Haanbther lives in a wetland west of Hanoi, andrémaining
two currently reside together in the Changsha Zo€lina after decades of living in separate faeditin China.
The two Chinese animals are a male and female; weg brought together in 2008, the culminatioryeérs of
work by WCS China, Turtle Survival Alliance and @bse authorities. Eggs were produced, but diednguri
incubation. Recent intensive surveys in Yunnann&hshowed evidence Biafetusencounters in the past decade or
two, and one or more individuals could still sueviv the wild there.

The two Viethamese animals are both believed tonbkes. The Asian Turtle Conservation Network hasked
tirelessly over the past decade to survey suitaeltands for surviving wild individuals (and foutioe 4" animal as

a result), and working with local communities andharities on turtle conservation awareness. Thid pff greatly
when the wetland west of Hanoi broke its dam lasiryand the turtle was caught about 10 km downritrer
existing awareness enabled the turtle to be retdeivom the fisherman and released into its (repBimvetland
unharmed.

Priority actions for the species include 1) conéinmorking with Changsha Zoo towards successfulogetion of
the two captive Chinese animals, and eventuallyeldgva re-introduction program for the speciesc@htinue
survey and awareness work in Yunnan and northeeb Nam where possibly another individual could deated in
the wild and possibly brought together with the lasown wild animal, as well as keep up vigilance leehalf of
that last wild individual.

Ploughshare Tortoise Astrochelys yniphora — Madagascar — CR

A large and strikingly beautiful tortoise restridtéo a single population of ca. 200 animals at Bady, a small
nominally protected National Park in northwesteraddgascar. Individuals are valued at about USDD0g@@h on
the black market as pets, creating a great incertivpoach the remaining animals. A captive brepdacility,
operated by Durrell Wildlife Conservation Trust,igs at Ampijoroa, Madagascar, and a re-introducpoogram
has been in progress in Baly Bay. There used tesesarch and enforcement presence in the Natiar| But this
ceased a number of years ago. Local enforcemertcitggs limited and under pressure from poachBehler
Chelonian Center (in California) and Turtle SurvVidliance are poised to support increased congemeaefforts
with expertise and funding.

Priority actions are 1) re-instating effective amdiable enforcement patrols inside and outsidecitwe protected
and reintroduction areas, likely in government-N@&rtnership and including making proper patrol fatfuel
and other resources available; 2) re-establishifudl-#ime on-site research program as an indepehgeesence and
monitoring system, to keep close watch on whagjgpening to the animals, get indications of coinupas early as
possible, and by simply being in the field, actaadeterrent to poachers and any possible corrafinations of
rangers.

Mangrove Terrapins, Batagur affinis and B. baska— S & SE Asia — CR

Batagur baskawas considered to be a single species with rempaptlations from the Indian-Bangladeshi
Sundarbans through Myanmar, Thailand, and Malaysi&umatra and Cambodia; recent genetic work stidhet
the Sundarbans and Myanmar populations are theirgeBu baskaand the Thai-Malayan animals aBatagur
affinis; the status of Cambodian animals remains undeteinjimay be a third taxon).

All these populations have gone from 100s and 1@ animals to remnant populations of a handfidramals
per river system, with only a few Peninsular Malagsrivers still containing maybe several dozenlisdat most.
Declines were driven by excessive egg collectiemfithe predictable small nesting beaches, combwigdsome
harvest of adult animals for local consumption hie past and trade to East Asia in recent yearshitwd with
fisheries bycatch mortality and habitat pollutiatestruction and loss. Recovery efforts have bewmgted in
Cambodia, India, Malaysia and Thailand, for varyieggths of time and with varying success, butéhesed to be
substantially intensified.



Priority actions include: 1) support for tigatagur Conservation Center initiated by Dr. Chan in Teganu,
Malaysia, focusing initially on research, awareneassd local protection and headstarting of thel-gible
Terengganu River population &. affinis eventually expanding to cover alBo borneoensisn this and nearby
rivers, as well as expand to form a networkBaftagur conservation expertise, support and action torathege
states; 2) Surveys for remaining populations in $wdarbans, Cambodia and Myanmar to focus cortgamva
efforts; 3) networking among AsiaBatagur conservation practitioners to share successesd @aolier mistakes,
and coordinate activities.

Red-crowned River Turtle, Batagur kachuga — India — CR

Historically, Batagur kachuga(previously known as Kachuga kachuga) was widegbi@ the main riverine
sections of the Ganges of India, Bangladesh anéNeyile its occurrence in the Brahmaputra basishrouded in
mystery indicated by varying identifications of toiscal museum materials. Its populations haveagpsiéd in recent
decades, apparently as a result of the combineddtapof degradation and destruction of criticaltingsand
feeding habitats, egg collection, consumption, mgiement in fishing nets, and pollution. Only agknsubstantial
population is known to remain, in the National ChamRiver Gharial Sanctuary covering about 220 knthe
Chambal River of Madhya Pradesh, Uttar Pradesh, Rejdsthan, India; even this protected populatiod is
habitat are under threat from sand mining, hydielteinfrastructure plans, collection and accidémhortality.
Impressive conservation gains have been made entgears by local conservationists with suppartrfrTSA,
TCF, and San Diego Zoo, including nest protectlmrdstarting of some young, conversion of poacteetartle
guardians; these efforts need to be continued ptheic awareness element must be expanded, andirétey
among AsiarBatagur conservation practitioners to share successes) leasons from elsewhere, and coordinate
activities, is needed.

Myanmar River Turtle, Batagur trivittata— Myanmar — EN (pending CR)

Nineteenth century naturalists reported great gaths of basking River Turtles in the Ayeyarwadyltdeof
Myanmar, with entire beaches covered by turtleatt®oed reports of the species elsewhere in Myasnggeat
river systems emerged over time, until the lasbréed collection on the upper Chindwin in 1935. iNiog was
heard of the species again until 2001, when a aislgéll of a recently consumed adult was recovdatidwed by
the discovery of a few living animals in a Mandalaynple pond (which were then immediately transférto
Mandalay Zoo) and a few remaining adult animalshie upper Chindwin. The WCS Myanmar team located th
nesting site of the remaining wild animals, andehawotected nests through incubation, after whiehhatchlings
have been transferred to a dedicated facility abdiéday Zoo for head-starting. This facility is reatg capacity as
the juveniles grow steadily, but re-introduction tteeir native river area has been complicated lyggssive
deterioration of the river, most recently from gotdning on the nest bank as well as plans for ardvgdectric
reservoir that will flood the single known nestesiand alter the river's hydrology. The WCS Myannbeam
continues to find practical conservation solutiansan exceptionally challenging socio-economic guditical
context.

Central American River Turtle, Dermatemys mawii — Mexico, Belize, Guatemala — CR

The only extant species of an ancient and distfaoiily of turtles dating back deep into geologidastory,

Dermatemyss under high pressure from targeted exploitatarits highly esteemed meat. A large riverine spgc
it is targeted most heavily for local and regioc@hsumption.

Priority actions include 1) local enforcement ofstixg protective regulations in the range coustri2) developing,
coordinating, and implementing a comprehensive seoration and recovery strategy for the specieduding

among other measures a consideration of reintramtueind headstarting to bolster remaining wild gapions and,
possibly, managed production systems to reducehmgpressure.



Asian Giant Softshell Turtle, Pelochelys cantorii — S & SE Asia — EN

The Cambodian Turtle Team is now in its third yeiworking with subsistence fishermen along thedoWMekong to protect nests and release
hatchlings ofPelochelys cantorjithe program increases the number of hatchlindgsientering the Mekong, helps rural people earmeome,
and creates awareness of conservation and fishemagement.

This widespread species ranges from India to Janh southern China, but most populations appearetmfb
scattered individuals. Probably the species’ bieshghold is in the middle Mekong River betweentidand Stung
Treng in northeastern Cambodia, where a pilot @ogby the Cambodian Turtle Team protects nestaugfiro
incentive agreements with local fishermen and géis, who are paid to protect turtle nests thatldvotherwise be
dug up and eaten. Now in its second year, thisrpradhas already resulted in several dozen aninaiglreleased
into the river, as well as increased awarenessndfsaupport for turtle and general conservation agntbre local

communities. This is in the same general area aping conservation work for River Dolphin®©icaella

brevirostrig, with some synergies.

Future plans of the Cambodian Turtle Team inclugensifying the local community incentive schemectwer

more nests along a wider stretch of the river, tpiag and delivering conservation awareness progréo local

communities, and research into the suitability e&distarting as a conservation tool for this speciepending on
the outcome of the latter study, a headstartingitiacnay be established at the existing dolphiewing location

where a boatmen’s cooperative exists and bringsatafi®000 tourists to the site per year.

Southeast Asian Giant SoftshellChitra chitra — Indonesia and Thailand — CR

Arguably the most attractively patterned softshegkecies,Chitra chitra may also be the largest at a recorded
maximum weight of 254 kg. Populations are knowrinfoabit the Mae Klong river system of Thailand, gibky
some rivers in Peninsular Malaysia and Sumatracentinly the Solo river of eastern Java. Wheréveccurs, the
species is under threat from a combination of egyygésting (very effective as the species is pradietin its nest
site selection and timing), targeted direct capamd bycatch during regular fishing activities, aivérine impacts
from reservoirs altering the flow regimes of itstima rivers, thus flooding nest sites, and incregsiurbidity,
reducing fishing efficiency of this sit-and-wait bosh feeder. The Thai Fisheries Department hasogram to
breed this species in captivity and release offgpiinto the river to augment the declining popwalati which
initially appeared highly successful but was subsedjy impacted by disease among the offspringcasdation of
reproduction of the captive adults.

Priority conservation measures include reassessiagcaptive breeding and headstarting program iaildihd,
increasing awareness and reducing local colledtigracts as well as general riverine ecosystem nmamagt and
rehabilitation in western Thailand (analogous te tbambodian experience with Pelochelys), and applyhe
successful practices to the conservation of theriedian population.



Asian Box Turtles, genusCuora — China and Viet Nam — most species CR.

Southern and central China is home to a remarkatlmtion of box turtle species, many of which r@mpoorly
known and are apparently restricted to small gguigraranges. These include the Yunnan box tu@eofa
yunnanensis thought extinct until a few individuals showeg in the pet trade, the Golden-headed box turtle
(Cuora aurocapitata from a small area of southern Anh@uora mccordiallegedly from GuangxiCuora zhoui
whose origin and habitat remain a mystery, and3bklen coin turtle or Three-striped box turti@upra trifasciata
complex), a species which became in insatiable ddnia the 1990s as its consumption was publicizetiave
cancer-curing properties. In Viet Nam, all threenfs of theCuora galbinifronscomplex pourreti, galbinifronsand
picturatg) are localized, rare and under threat of immirexitnction. All these species command top pricethe
medicinal consumption trade, as founder stock fanmercial farms, and in the high-end pet trade.9€oration
strategies are being developed by local and intiermal conservationists, and while the strategwiletemain to be
finalized, they will include a combination of sugvand research, effective protection of remnantwibpulations,
and maintenance of assurance colonies for evengdigtroduction into the wild once collecting presss have
subsided.

Pinta Island Tortoise, Lonesome GeorgeChelonoidis (nigra) abingdonii — Galapagos - EW

Lonesome George is the last known tortoise of tikaRsland race in the Galapagos, collected anddit to the
Charles Darwin Research station in 1973. Usualtgted as a subspecies, some taxonomists conselgatious
Galapagos tortoises to warrant species rank, makimgsome George the last of his species. Exterssimeeys of
Pinta for further individuals have failed to findya Captive breeding efforts to cross Lonesome Gearith similar
females from other islands have failed, but haveeggted enormous public interest in this speciesvigal
prospects.

Recent genetic work on the tortoises of northeabéda Island, however, encountered a small numbiedividuals
with apparent F1 hybrid genes between the locdldisatortoise,C. n. becki andC. n. abingdonii Subsequent
historical research indicates that this may hawailted from an unloading of a deckload of tortoiséfsnorthern
Isabela during a shipping altercation in thd” t@ntury; some of those tortoises may well havenlmslected on
Pinta, drifted ashore onto Isabela, and interbri¢d tle local tortoises.

Priority Actions are 1) to support Adalgisa Caccamnel the Yale University team working on genetit&alapagos
tortoises to screen as many tortoises as possihiteentify more hybrid tortoises; and 2) move soonall of these
hybrids into a managed breeding program to backscappropriate hybrid animals and recover the Asitand
gene line.

Western Australian Swamp Turtle, Pseudemydura umbrina — Australia - CR

A small turtle exquisitely adapted to life in thehemeral swamps of the Swan River valley of Partbst of
Pseudemydura’dabitat was converted to wheatfields before trecigs was described and recognized. Less than
100 adults remained just a few years ago. The spégirestricted to just two small swamps of a feetares each,
and a multi-decade captive breeding effort andhisgeprotection through fencing and predator exclydheaded by
Gerald Kuchling, has resulted in limited reintroloos and improved survival rates in recent yegrdding a small

rise in overall population size. Despite this madbard-won progress, the species remains undersehreat from
stochastic events such as climate change with dtcargd bushfires, and introduced predators (foxesjleral and
State funding to continue supporting the recovengpam is drying up, while increased funding isuadly needed

to establish additional assurance re-introductitesat Mogumber and possibly the Perth Airporugds.

Geometric Tortoise,Psammobates geometricus — South Africa — EN

A small, beautiful star-patterned tortoise thad isabitat specialist for the Renosterveld flordque to the Western
Cape region of South Africa. About 98% of this altg restricted vegetation type has been conveotegticultural

usage, mainly wine production. A few small biotgmeserves exist, protecting the tortoises as welihe flora,

where research and practical conservation actioesraplemented under the leadership of Ernst Badr@Cape

Nature. The species unfortunately remains undeoioggthreat from too-frequent fires, predator (faxjpacts, and
climate shifts. At the same time, government fugdior conservation of non-economic wildlife spedgsrying up

in South Africa, and external funding is neededdatinue ongoing efforts to safeguard this species.

Egyptian Tortoise, Testudo kleinmanni (incl. T. werneri) — Egypt, Libya, Israel - CR

This small tortoise occurs in highly localized agenerally very low densities in the sand dunes patthes of
desert scrub of NE Libya, coastal Egypt, the Sihesert and adjacent Israel. Threatened by halotg &nd
introduced predators, the most severe threatdagall collection for the regional and internatiopat trade, despite



its CITES | status. Research and awareness wo8hkyif Baha el Din , and community engagement vigriomar
Attum with the Bedouin tribes in the species’ range provide sustainable income through tortoisevtbe
handicrafts as an alternative to collecting for trede, deserve ongoing and increased supporttémsify and
expand these efforts.

Brygoo’s Spider Tortoise,Pyxis arachnoides brygooi — SW Madagascar - CR

This small, attractive tortoise has suffered extarlg from a combination of loss of its scrub andnd habitat,
targeted collection for the pet trade before it wassferred from CITES Appendix Il to I, and stleimcreasing
local consumption as local taboos and customs kealn and Radiated Tortoise populations have ba&gmeanto
depletion and local extinction. Available informati documents that all three Spider tortoise subspeare
affected, but the northern subspecksa. brygooijs by far the worst off.

Surveys in the past year by Ryan Walker and colleagfound thabrygooi is restricted to just four extant
populations, of which three are depleted and only, @n an island and nearby mainland cape, st igasonably
high density but at high risk for exploitation. ladcvillagers are positive towards tortoises, andeat action to
work with the communities to empower them to keeptgrting tortoises and prevent incursion by owdinrtoise
collectors is essential.

Madagascar Bigheaded Turtle Erymnochelys madagascariensis — Madagascar - CR

This evolutionarily and biogeographically remarlahlrtle inhabits the west-flowing rivers and fiptain lakes of
Madagascar, where it is under severe pressure framest for local consumption. Only two small p@tidns

inhabit protected areas. Survey data document gaing decline. Durrell Wildlife Conservation Trusthrogram to
protect the species, re-introduce headstarted dsirmad engage local communities at several sitdddadagascar,
quietly implemented by native conservationist JtdieVelosoa, needs substantial increases in ressuand
intensity.

Magdalena River Turtle, Podocnemis lewyana — Colombia — EN (CR)

This large river turtle is restricted to the Rio gfalena basin of Colombia, an area difficult toitvésxd more
difficult to implement conservation actions. Howevie recent years, Colombian researchers like afiiPadez and
Mario Vargas-Ramirez have developed applied rebeaned conservation programs focusing on both the
conservation biology of the species and addressigpl challenges of the local communities paréypehdent on
the species for their subsistence needs. Thesagmsgcan and should be increased very substantibfigir
analyses have also recently recommended the edevattiUCN Red List status for this species to CR.

Palawan Pond Turtle,Siebenrockiella leytensis — Philippines — CR

Rediscovered in the past 10 years after being aemyspecies for most of the 80+ years since iscidgtion, this
freshwater turtle species endemic to the Philippstend of Palawan faces the twin threats of harfeslocal

consumption as well as being in great demand inlkbgal global pet trade. After initial surveys Bfalawan by
Philippine and foreign researchers we now havecenteunderstanding of the species’ distribution stadus, and it
is legally protected. However, the next phase ehtdying the locations of best populations and kirny to ensure
these populations and their habitats are effegtipedtected in the long term is needed. Sabine [Sohof the local
Katala Foundation has become deeply involved idigpime and regional turtle trade analysis and eovetion

actions, and is well situated to effect significartgress for this species as well.

Annam Pond Turtle, Mauremys annamensis — Viet Nam — CR

The Annam Pond Turtle originally inhabited a vayrief lowland wetlands in central Viet Nam; few aiils were

known to science until large numbers began appganirthe East Asian consumption trade in the 198&=arly

extirpated in the wild by collection for trade withyears, many animals were diverted into zoos, bl

collections and commercial farms, where the spelsiesds prolifically. Assurance colonies are atoapwhere

they can produce more hatchlings than conservd#ioitities can house, and captive reproductionemd slowed
down for now. Meanwhile, efforts are underway bg thsian turtle Program to safeguard one or mordands

within the original range for re-introduction, whiavill represent the first re-introduction progrdor a Southeast
Asian turtle species.

Roti Island Snakeneck Turtle,Chelodina mccordi — Indonesia — CR
This is an attractive snake-necked turtle endemithe tiny island of Roti in southeastern Indone$ichas an
extremely limited distribution and has been sulgddio intense collection pressure for the inteoweti pet trade



market, which drove it into virtual commercial exdtion within 10 years of its recent descriptionaasew species.
Recent field surveys by Rhodin, Kuchling and |bado have documented extremely depleted remaining
populations still being impacted by persistentextibn efforts, with remaining habitat areas aletf reduced by
agricultural development and conversion of swampus marshland to rice fields. No protected areastenth Roti
that includeC. mccordihabitat.

Priority actions needed to preve@t mccordifrom becoming extinct in the wild include 1) idéying candidate
protected areas, formally establishing these, amviging adequate on-the-ground infrastructure favipusly
proposed area, Tanjung Pukuwatu on the TapuafunB@ni provides significant potential for critichhbitat
protection for some remnant turtle populations);ir@proved control of persistent illegal trade, thgh increased
awareness and enforcement capacity of wildlifecafs in Roti as well as at domestic airports.

Bog Turtle, Glyptemys muhlenbergii — USA — EN, pending CR

The Bog Turtle has lost the great majority of itgtable habitat in historic and recent times, aad buffered further
impact from past collection for the pet trade, framptation and degradation of remaining habitatsl, possibly
roadkill and increased predation rates; while empeeg of epidemic disease, and climatic change,rexent
developments of unknown but potentially severertitpact. Detailed quantitative range-wide estémadre not
available, but overall reduction is likely to hageceeded 80% of habitat and 90% of individuals d¢kercourse of
the 20" century, with declines stabilized in many but abtsites at present, and only localized populatimneases.
Due to the species’ highly fragmented occurrencehabitats subject to vegetational succession, sinten
management is needed to retain existing populgtiorestion of alternative sites is challenging; ahd species’
low reproductive output (on average under 4 eg@s/yer mature female) and relatively late matu¢about 6
years) means recovery is a slow gradual procelsssit

Flattened Musk Turtle, Sternotherus depressus — Alabama, USA — VU, pending CR

Sternotherus depressirshabits a limited range in a single drainage esysin Alabama. Its habitat has been under
severe impact from pollution and sedimentation frogarby open coalmining, and impoundment of streactions.
Diseases has impacted the species and animals soene demand for the pet trade. Surviving poputatioccupy
about 7% of historically suitable habitat, and remst lower abundance than 20 years previously.eGsion time
is unknown but likely to be over 20 years. Muchtlvd historical impact has ceased or been brougtiemtighter
regulation, but while the remaining populations énavostly stabilized, population recovery to pre-awiplevels has
not been documented. It can be argued that théespleas lost about 90% of total habitat and astatigopulations
in its past two generations, and while causes dficgon have largely ceased, they are not cleaWensible, and
population recovery to historical levels is unlikeh the future two generations if present trends @rocesses
continue. Priority conservation measures are tdareshe FWS Recovery Plan process and designateaCr
Habitat under the Endangered Species Act.

North American Desert SpeciesGopherus agassizii (pending EN), Gopherus flavomarginatus (VU, to be re-
assessed)Terrapene coahuila (EN), Trachemys nebulosa (NE), Trachemys taylori (EN), Trachemys yaquia
(VU), Kinosternon sonoriense longifemorale (subspecies EN or CR).

The deserts of the southern United States and erorthlexico have over time gained a remarkable ctida of
tortoise and freshwater species that are endemispézific desert oasis systems, desert rivers, articular
ecozones. The most recent known turtle extinctimcuaed here: the Big-headed roughfooted mud turtle
(Kinosternon hirtipes megacephalufrgm Viesca, Coahuila, disappeared sometime betweenollection of some
museum specimens in the 1960s and its descriptid®81. These deserts, and particularly the waterces in the
Mojave, Sonora, Sinaloa and Chihuahua Desert Wikks regions are under progressive threat. Thesatshare
predominantly in the form of habitat conversiorther direct through expansion of irrigated agriatdt renewable
power generation infrastructure, and residentialettsoments, as well as indirectly through grounawagiumping,
river damming and diversion, and the effects ofcotrafficking and border security. Climate changpecifically
altered rainfall patterns, is likely to hit thesegions hard. While several protected areas andobée reserves
exist, recent history has shown that these pratediatuses do not safeguard from military and ggngenerating
absorption of public lands, while groundwater adighatic changes are pervasive and difficult to ngenar
mitigate.

Priority actions in this context are more genenadl &xploratory for this region than the hands-otioas for the
preceding species. They include further researctiesms, impacts and appropriate conservation nmeggar North
American desert ecosystems, and specifically hatletiare affected and can be safeguarded. Theasumgs will



likely include set-aside wilderness areas inviollxtan development and infrastructure, improved ectibn of
waterbodies and holistic, sustainable water angtalgural management practices, as well as maiirtgiassurance
colonies for turtle populations under acute threat.

Thematic priority projects for Tortoises and Freshwater Turtles
In addition to targeted conservation actions faoonity turtle species, a number of thematic progeate of strategic
importance for comprehensive turtle conservation:

USA — domestic commercial take
Consistent regulations across States — Inter-dtatesfer (pets), minimum sizes & closed seasonsp{sers,
softshells), invasives regulations

Analytical review of medicinal aspects of turtles

: R
Turtle shell fragments offered in a wholesale madeingredients for Traditional Chinese Medici@eangzhou, 2000 and 2006

Consumption of turtles (and in some instance tbggs) have purported medicinal effects in a vardtiraditional
and folk medicines and customs. These range fréeged cancer-curing properties of a jellied essdrme the
Golden Coin BoxturtleGuora trifasciatd and the use of powdered turtleshell bone in Tiaail Chinese Medicine
(TCM) through claimed increased athletic performameoperties of blood from Chinese SoftshePelpdiscus
sinensi$, and increased human sexual prowess from consomgf turtle eggs, to the use of tortoises in ‘hiit
witchcraft practices in southern Africa.

Few of these claims have been objectively evaluitesligh pharmacological studies, and where phaotogical
effects from turtle products have been documerttegke have not been evaluated for efficiency inpgamson to
alternatives. For example, the mineral seleniunaisomponent of turtle shell and selenium has aniter
properties, but whether a selenium tablet from arpiacy is any less effective than ground turtleeboamains
unstudied.

What is needed is a comprehensive review of th@grited medicinal uses of turtles and turtle partsluding a
thorough review of scientific-pharmacological raséaof compounds derived from turtles, and a gaglyais to
identify follow-up research topics to link disparastudies and perceptions into a foundation forectbje
understanding of the possible pharmacological vafuertles, engagement of the pharmaceutical itrigius ensure
that drug development does not amplify, directratirect, exploitation pressures on wild turtle plgiens, and
outreach to the general public about the valuedataties of turtle consumption for medicinal pases.

Climate Change andTortoises and Freshwater Turtles—
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Climate change is a widely accepted concept thihigvaatly affect the spatial and seasonal pattefrtemperature
and rainfall of areas where turtles occur. Climeltange has the potential to affect turtle popufatisignificantly.
At a particular site, population numbers may ineeeaor decrease depending on habitat and ecological
developments, while turtle population structure nchgnge as a consequence of environmental sexrde&tion
(ESD); ESD is a characteristic of many turtle specby which eggs incubating at relatively warm gieratures
develop into female turtle hatchlings, while relaty cool eggs yield male turtles. At a spatiallscalimate change
may make some areas no longer inhabitable to péatiturtle species, while other areas may becouitatde as
turtle habitat; over time, turtle species’ disttilom ranges may expand, contract or shift. Suctribigion changes
are known for some species after the last ice ag# modeling and predicting future ranges of vagitutle species
under different climate change scenarios will nolydoe scientifically interesting, but is also akgt significance
when designing connectivity into networks of pragecareas. Climate modeling studies for turtleritigtion are of
particular interest for the United States, Mexical douthern Africa, but are also desirable for Agiastralia and at
global level.

Turtles and human land use
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Srinagarind Dam, Thailand Box turtle besides rafiyinia, May 2010

Tortoises and freshwater turtles do not necessaglyd to live in wilderness areas unaffected by dmummpacts;
many species are quite tolerant of moderate hurahitdi alteration, and some actually thrive in nmaade habitats
such as irrigation and stormwater canals, traditiemall-scale field and cropland systems, and garid other
recreational lands [so-called socio-ecological peithn landscapes under th&atoyama'initiative]. In contrast,
some turtle species are specific in their ecoldgiequirements and are restricted to particularitaalypes that are
impacted or destroyed because the soil and othelitbons are perfect for a particular type of agliare. A specific
case is the Geometric Tortoise, ecologically rettd to the Renosterveld of South Africa, a hegfietvegetation
whose underlying soil is perfect for vineyards; 98%the species’ former habitat has been lost ticaljure, and
the Geometric Tortoise does not persist in agnicaltlandscapes. Even turtle species who in priacgan adapt to
human alteration of the general landscape may bellimpacted by particular components of the lanusca
particularly roads and other infrastructure.

A global overview is desirable of which turtle spec thrive in human-managed landscapes, and how suc
landscapes can be adapted and optimized for thséspmrce of tortoises and freshwater turtles aed trrological
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associates. Also needed is an overview of turtkeigs and populations which are at increased risk turrent and
planned agricultural and infrastructure developnm@ofects, particularly in a context of economivelepment and
climate change, and possible options for mitigatiGases for consideration range from Mojave DeS$ertoises
being impacted by solar energy generation, thraogiacts of groundwater extraction on wetland systarhabited
by narrow-range endemic freshwater turtle speaielléxico, to impacts on riverine turtles by hydextic dams
and water diversion schemes, and ongoing expan$imad networks and residential areas.

Invasive species and invasive turtles

LA

Chinese Softshell Turtles, farmed in China, offered supermaret in Virginia, USA, July 2008

Invasive species issues are one of the leadingesaafsbiodiversity loss, and tortoises and freskewairtles play a
role on both sides of the issue. Many turtle popaites and species are severely impacted, directlgcirectly, by
the intentional or accidental introduction of aliewasive species into their range; obvious caseshe Galapagos
tortoises, impacted by goats who eat their halgitat rats who eat their eggs and hatchlings, ineaire ants
destroying turtle nests and hatchlings in mucthefgouthern United States, or invasive vegetagptacing turtles’
preferred foodplants, choking waterways and smatgenesting sites. Human presence and habitatatitiercan
also upset the ecological dynamics between nagigeiss, usually with negative results for turtiestural predators
‘subsidized’ by human actions and infrastructunechs as raccoons maintaining large populations byidng
through winter on human-provided food and trash,rarens colonizing desert areas thanks to eleqioies
providing safe nesting sites, can maintain larg@ubmtions and exert a severe predatory impact atletu
populations.

Conversely, a few turtle species are widely transgmband released into the wild by humans, wheey timay
impact local species and ecosystems by hybridiwit native turtle populations, competing for food basking
sites with native turtles, and preying on sensitiaéive species of animals and plants.

Review papers on impacts of non-native / invasivtle species on native turtles and native ecosystand on
impacts of introduced and subsidized species oivenatirtles are urgently needed, including consitlens of
priority research topics and recommendations tamie current and future impacts. .

Freshwater Turtle mortality in commercial and recreational fisheries —

Mortality through drowning in commercial fishing aelike nets, fykes and traps, and intentionalirkgllof turtles
caught in commercial or recreational fisheries lbeeathey are perceived as fish predators or cotopgtremains
rampant in many parts of the world. Drowning ingegt for blue crabs in the Chesapeake Bay is romsidered
the most severe impact on Diamondback Terrapiagclemys terrapihpopulations, and turtle bycatch is known
to be extensive (and lethal) in inland waters eftt/& MidWest.

An overview of mitigation measures and fishing gemdifications that have been developed in diffefesheries is
highly desirable, as is a mechanism to distribties tknowledge to fishery operators and regulat@sd
establishment of a communications forum where d@&pees and ideas can be exchanged and deliberated.

Ecosystem role and benefits of turtles
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While it is evident to many that threatened speaigs populations of tortoises and freshwater tsiréliee entitled to
conservation actions for reasons of threatenedustatharisma or resource management mandatese turtl
conservation also helps turtles maintain their @gichl roles. While the academic sector has qealithe ecological
characteristics of turtles to varying extent, théeno clear comprehensive survey of the direct armdirect
ecosystem benefits provided by tortoises and frasdmturtles from which humans benefit. These henefre
assumed to include plant seed dispersal, vegetatmmagement, control of insect and snail populaticeeping
water clean by scavenging dead animals, and keqmpglations of food fish healthy by eliminating akkeand
unhealthy individuals. Overall, turtles are likely be of net benefit to humans even if not usegragein for
consumption, though the significance of turtle-nagelil ecosystem benefits remains unquantified. Wihike
contributions of turtles to human wellbeing aridiflt to define and more difficult to quantify, Wwill be helpful to
overall conservation, and particularly helpful tclude turtles in overall conservation strategiésa thorough
overview of the ecosystem values of turtles weilakle.
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Top 25 Turtles on Death Row
SNAPSHOTS OF THE WORLD'S TOP 25 MOST ENDANGERED TURTLES-2003
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