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The Crab Island Flatback Sea Turtle Research progs been successful in 2008 in collecting ciititzta to
aid in the conservation of one of the world’s mimsportant nesting rookeries and one of Cape Yorkésst

significant wildlife resources. It has also ideietif effective and practical monitoring protocols fingoing
assessments. Up until now, Crab Island has remagiatively unstudied and the development of coretérn

strategies has been uninformed for thénerableflatback turtle because of data deficiencies. Hason for the
lack of attention on Crab Island is unclear; desfite fact that it is of world significance for saatle

conservation it's status remains unknown. It iSeweld a number of reasons including remotenesssticgl

difficulties, island size, turtle numbers, the mnese of large crocodiles, as well as factors pacud flatbacks
which make traditional research difficult, havedda Crab Island’s flatbacks being unmonitored mstudied.

Funding made available through the Cape York Pefan®evelopment Association has enabled the first
comprehensive assessment of Crab Island. During§ 200 seasonal studies and one major nesting stedy
undertaken. This follows a scoping study in 2007.

A number of highlights for the season are summdridéis comprehensive assessment has allowed éor th
identification and documentation of a number oftimgsbiology factors which have been previously mmkn.
This includes:

Identification of the peak period of nesting on ICtsland;

A detailed description of the nightly nesting patteon the island;

Analysis of the cues initiating nesting;

Identification of seasonal nesting numbers and [atjoun size;

Identification of nightly nesting numbers;

Identification of inter-season renesting intervals;

Identification of remigration intervals;

Identification of inter-nesting habitat around Ctaland;

Identification of some key feeding areas supplytimg Crab Island Rookery;

Identification of migration pathways;

Collection of morphometric data on eggs, hatchliagd adult turtles;

Identification of reproductive output.

The complete 24hr cycle of nesting across theesbtiiach on Crab Island was recorded, for thetfirs, over a
7 week period. This was facilitated by the use &# wheel motorbikes (ATVSs). All nests were matheith a
Global Positioning System (GPS) and data was deliefrom a sample of nesting turtles. Over 650viialdial
turtles were tagged with individually numbered titan tags. Of these turtles, over 80 turtles weleniified
nesting again allowing calculation of the averageesting interval for the first time. Another 40ties were
identified with tags already attached from previeaasons, allowing the calculation of remigratiotervals for
the first time also.

Over 50 freshly laid clutches and another 50 enteidetches were counted and measured. This al$adiedt
an assessment of the hatching and emergence swufodssches laid during the season. Along withesting
and remigration intervals, this has provided caitidata in identifying reproductive output for ttemkery. Eggs
and hatchlings were also weighed and measuredofoparison with other rookeries. Baseline climatange
data has also been collected and will be impoftarincorporation into future climate change mouhgjltool.

During the seasonal study a significant nestinghevas identified for olive ridley turtles on bo@rab Island
and the mainland beach south of the Jardine R®eer sixty tracks were identified and it appeareak they
had all emerged on the same night, around 2-3 sighior to the survey. It appeared that this ngséwent
occurred during the period of the new moon in migyMOlive ridley nesting in Australia is sporaditdausually
occurs on an individual basis. It is possible tiég may be an important area for olive ridleyswhuwer it is
easy that this has been overlooked because oétheteness of the area, the nesting pattern artiribeof year
(outside of traditional nesting times). Indeedthi# numbers identified are consistent each sedmonthis area
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could be one of the most important nesting siteshe species in the South Pacific region. Howefiather
monitoring is required.

As part of the study flatbacks were attached watteltite transmitters and tracked from the neskiegch. This is
the first study to record the migration of flatbaoktles outside of Australia. It has identifiedgmation pathways
and highlighted that feeding grounds supplying Ciland are wide ranging, crossing state and iatenal
borders and maybe thousands of kilometres awaadthighlighted the need for international coopenatvith
Indonesia in managing the nesting population.

As well, the previously unknown congregation ofawdiles on Crab Island was identified for the fiiste. Data
gathered shows clear evidence of crocodiles preglatn hatchlings and adult turtles, and a signifidacrease
in the number of crocodiles on the island during pleriod when hatchlings emergences are at thak. Jéis is
thought to be the only place in the world whers tiicurs.

A number of immediate and emerging threats haven mmsistently identified throughout the study. &at
collected on the mainland shows ongoing predationests by feral pigs and goannas. Whilst it isicift to
gather exact figures, it appears that most nestsaing destroyed which are laid on the mainlanaches.
Harvesting by locals also appears to be high iratka south of the Jardine River.

Other threats to the nesting population also inetuthe significant amount of ghost net which ocdarthe
region. The study identified a number of turtlesigiat up in nets or impeded by nets whilst attengpto nest.
Data on harvest levels was also collected.

Prior to this study the monitoring of Crab Islarastbeen considered too challenging and logistiadifficult,
and therefore a long term project has not been ddefi@asible. A major aim of this study was to idgnt
methodologies which are feasible and which caneaehthe goals of a long term monitoring prograne Tihe
tuning of this project and ongoing visits to thkaig have allowed the development of methods wharh be
adapted to an ongoing monitoring project.

The project has been well accepted in the localngonity and has worked in collaboration with thedbland
council. Opportunistic interpretive and educatioaelivities have been undertaken within the SeBahaga/
Injinoo area, as well as on Thursday Island. Ttas imcluded giving talks to school children andrisis,
meetings with government officials, as well as infal talks with community members, tourist operatand
business operators. Importantly, this project halalorated with government departments includihg t
Environmental Protection Agency, the Departmeritlafural Resources and Water, and the AustraligmeFiiss
Management Authority.

The intensive field work conducted during this pdriwill be valuable in forming work plans and mamnihg
projects for sea turtle nesting in the area, palaity for local area rangers. The increased kndgdeof the Crab
Island rookery will allow informed management dewis, as well as more directed educational activitn the
area.
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This report presents the results of an investigastudy of flatback turtles conducted on Crab kdlgand
adjacent mainland beaches) during 2008.

The Vulnerably listed (Queenslahthture Conservation Act 199€ommonwealtiEnvironment Protection and
Biodiversity Conservation Act 19p%8atback sea turtleNatator depressysis reproductively endemic to the
Australian continental shelf, and is probably thast studied of all marine turtle species gloaba@lyab Island

in NW Cape York was first reported by Bustard (19@&d Limpuset al (1983) during initial assessments to be
of world significance folN. depressusNumbers of nesting flatback turtles at Crab Idlare significantly larger
than any other nesting site identified and remé#iesmost internationally important site known fbe tspecies.
However, the current species status is unknownthieats to the population have not been quantified
conservation management is uninformed and gendealkng.

The status of marine turtle populations breedingosb Island has been assessed in varying degndesnaan

ad hoc basis for a period totalling less than 12 weekwxesiit was first identified for its significance
approximately 40 years ago. This includes a revagzimpuset al (1983) based on field surveys of the nesting
turtles during five visits between 1976-1979, bynpuset al (1993) during an assessment during the period of
6-22 July 1991, and by Sutherland & Sutherland 8@Wiring a six week period in June/ July 1997. M/thiese
studies confirmed the island’s significance fodepressusesting, they were limited by their ability to cotke
entire beach during a census period. Surveys wedertaken opportunistically with no follow up maring.

All reports however, emphasised the need for ongganonitoring and management of this nesting poprat
The status and reproductive biology of this speciésting cohort remains undescribed.

While the rookery is poorly known it is acknowledgas being internationally significant for flatbaséa turtle
conservation. Mainland beaches adjacent to thadsddso appear to support high density flatbactteturesting
(Limpus et al 1993). However, for unknown reasons, possibly thuegemoteness and access logistics, the
general nesting biology of flatback sea turtlesxanthern Queensland remains undescribed. Basedite ate
necessary to determine the current status andifigguapulation trends. Only a detailed populatidady can
provide the information necessary for effective smmwation management of flatback sea turtles rgestinCrab
Island and subsequently throughout their range.

In August 2007 a scoping field trip was undertakemetermine the logistical requirements for unaldrtg a
research study on the island. This included unkierjaa nesting biology assessment of Crab Islathduhis
period and the development of research and safetggols.

This study was undertaken during successive \isitaighout 2008 to determine nesting patterns tifiout the
year, with the main field trip undertaken duringfhidensity nesting period as identified in the 266@ping trip
and previous studies (Limpes al 1983, Limpuset al 1993 & Sutherland & Sutherland, 2003).

Sutherland and Sutherland (2003) and Limpusl (1993) stated that workers could not safely oedffely
patrol the entire beach for nesting turtles at highe to island size and the presence of saltwateodiles. Due
to the use of a four wheel drive motorbike thithis first study which has allowed an effective asgsgent of the
entire nesting beach and thus gathers a more eib@d@scription of turtle nesting patterns on Csdénid.

Achievements against Objectives

The project has proven successful in documentmgthie first time, a comprehensive descriptionhaf hesting
biology of flatback turtles on Crab Island. Thisshalso included identifying key foraging areas,vadl as
migration pathways and range of movement. Thiditeeever study to track the movement of flatbaokside
of Australia.

Prior to this project there had been no comprekensiudy of Crab Island’s flatbacks despite the fhat it is
the largest rookery in the world for the specidsisproject has been successful in documenting sdrtiee key
nesting biology traits for the population — infortina critical to start informing conservation segies. In the
face of threats, such as climate change, the redtli§ baseline data is timely.

There has been little evidence prior to this stiedgrove that flatbacks had a range outside of raliat though
it has been suggested previously that their ramgs @éxtend into Indonesia and the Gulf of Papué& Study
has tracked for the first time a flatback turtlessing the Australian border and feeding in Ind@nes
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Unintended Outcomes

The project has documented a number of firsts aaglrhade some unintended discoveries. Importartéy, t
identification of significant nesting by olive rils in May warrants further investigation. Simiarlthe
congregation of saltwater crocodiles on the islfxach the end of August is something that occurs merne else
in the world. Crocodiles predating on sea turtléchlings is rare, however the congregation ancanek of
hatchlings as a food source and the scale in whimtcurs has been unknown up until now.

The project has been well received by the local momity and there have been a number of educational
opportunities. This has resulted in an increasearemess from the local community as to the sigmifie of the
Crab Island flatback rookery.

There has been significant interest on the welfisita the public and this contributed to raising asveess of the
conservation of sea turtles in the region. Disarssiwith local schools have lead to much intenesh¢luding
future tracking and nesting study into the schawticulum.

Due to the projects success the data will be atlis the upcoming 29Symposium on Sea Turtle Biology and
Conservation to highlight the conservation impoctanf Crab Island’s flatbacks, including their megtiology
and international migration paths of flatbacks. Tgr@ject has raised conservation issues with regaod
international obligations. In particular, the reésukill be broadcast at the SE Asian and PNG Regioreeting
to instigate international collaborative agreements

The opportunity to spend time on Crab Island hase provided an opportunity to collect other biokadidata,
such as lists of rare and threatened species dmglrr the area. This has been important in detg@ngi and
highlighting the conservation significance of thkand.

There are many aspects of flatback research whipkguliar to the species and new research mettendshad
to be trialled during the project. The complexitafsstudying Crab Island are many, but the profes been
successful in mitigating these challenges and gdingi methodologies which can be continued intofthare.
The project has also provided an opportunity toeeixpent with the design of harnesses for the attect of
transmitters onto flatbacks. Unlike other sea ¢sriivhich have a hard shell and transmitters caattbehed by
epoxy, flatbacks have a soft skins and this meteddeffective. Therefore a special harness wagyded for
this particular project.

Partnership Formation

This project worked in collaboration with QueenslaParks and Wildlife Service as part of a projécbtgh
Southern Cross University's Marine Science Cenfilge data collected during this research will cdmir@
towards identifying priority conservation strategyfer the protection of Crab Island’s flatback sades.

The study worked in collaboration with the localinno Aboriginal community, and will aid in trainin
Aboriginal Rangers in natural resource managemighs.sThe study was also undertaken in partnerstiih
Injinoo Land Council and the Northern PeninsulagdARegional Council.

Results from this study are being shared with @dttgsource bodies in the region, including QuestsiParks
and Wildlife Service, Cape York Peninsula Developmdéssociation, Australian Fisheries Management
Authority and NAILSMA.

As the baseline studies have now been completedafiety protocols put in place, there is the opputy for
further involvement from Aboriginal Rangers ands&t up monitoring programs which can be manageallioc
There have also been discussions with an intemeltimarine organisation which specialises in cimgdtural
exchange and the feasibility of future exchanggams under this project.

The project has also worked with the local tourisiustry in promoting interest in the conservatmnsea
turtles in the area, and particularly in raisingaasness of the importance of the Crab Island rgoKehis
included providing talks to international tourists commercial boat trips, as well as visiting yaomgn.

The tracking of Crab Island’s flatbacks has beederavailable live on the internet for the public anterested
stakeholders. The link to the site has been pravidea range of stakeholders, including schoolsaroanity
groups, councils and government. Additionally, &site on the project has been developed to aiddmeting
the project’s outcomes and updates in developments.
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The principal study site was Crab Island (10059'42006’E), an uninhabited island situated on thertorth-
western side of Cape York, 1.5km offshore from thainland and 13km south-west from the mouth of the
Jardine River. The island lies approximately 27kmth west of Bamaga and 43km south of Thursdaydisia

the Torres Strait and sits at the southern entremttee Endeavour Strait.

Crab Island is a crescent shaped shifting sanddstarrounded by 250ha of seagrass beds, measringd
6km in length along its outer western beach. The wegetated sections at the north and south ataed are
connected by a narrow sand bar of about 500m igtherirhe sand is a mixture of silica and finely keo
mollusc shell. The sheltered eastern side of flaadsencloses on 3 sides a shallow to intertided af sand and
mud flats bordered by mangroves. The inner eastangin of the island is partly mangrove lined & torthern
end, with wide inter-tidal mud flats. The southtloé island is composed of woodland, with open fooeshigher
ground. Ephemerallelaleucawetlands occur throughout the central to southecha the island. The exposed
outer beach is backed by dunes 1-15m high.

Year round nesting b). depressuis a feature of the Crab Island rookery (Limgasl, 1983). The island also
supports low density nesting by the critically emglered hawksbill sea turtlEretmochelys imbricatand the
olive ridley sea turtld_epidochelys olivaceéLimpuset al, 1983; Limpuset al 1993; Sutherland & Sutherland,
2003). The mainland beaches adjacent to Crab I$lamd also been identified as supporting significaarine
turtle nesting (Limpust al,1993).

Figure 2: Location of Crab Island and the Jardine River.
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Survey methodology

Three field trips were conducted in 2008.
During the seasonal study a three person
research team camped on Crab Island frofh 10
to 17" May 2008. A two person research team
camped on the island during the main field
research trip which was undertaken froni"27
August to 28 September 2008. A return trip
was undertaken from*1to 11" November
2008.

The standard methodology of the Queensland
Turtle Research Project was used in this study
(Miller et al 2000). Nightly beach patrols were
made to quantify turtle nesting activity and to
collect data about nesting females, their eggs
and hatchlings.

The study was aimed at quantifying the number
and distribution of turtles nesting each night,
collect morphometric data and nesting biology
data, and to identify methods for a longer term
monitoring program.

Nesting census

The beach was divided into 500m sectors (a

total of 14 sectors), along the high tide line,

which were measured with a hand held global

positioning system (GPS) and checked against

a four wheel drive motorbike (ATV) odometer.

Sectors were sequentially numbered from 1 torigyre 3: Map of Crab Island showing position of numbered
14, beginning on the south east side andbeach sectors.
running clockwise around the western (ocean)

side to the north east of the island. Data

collected on the island were identified to each

beach sector or marked by GPS.

Beach patrols were undertaken both daily and nighyl ATV. Generally, the beach was patrolled atte
afternoon high tide, immediately after dark, foliogy the night time high tide and in the morninglécate
nesting turtles and to undertake a track censusesgription of the location and numbers of turédeserging to
nest during each of these periods, and cumulateény totals for each 24hr period were recorded.

Opportunistic tagging

Given the large number of turtles ashore every daghing, no attempt was made to tag every tuttésrgpting
to nest. Rather, the study aimed to gather a battderstanding of turtle nesting density and spatdterns
throughout the period. Opportunistic tagging wadartaken using serially numbered, self lockingniitian tags.
These were placed adjacent to or through the cefittbe large scale on the proximal rear edge efftbnt
flipper ie. the large scale adjacent to the axilla.

Turtle measurements

A curved carapace length (CCL) was measured usftexible fibreglass tape measure (£ 0.1cm) asndefiby
Limpus et al(1983). Maximum CCL was made along the midlinerothe curve of the carapace from the
junction of the skin and carapace above the nexkthé posterior edge of the supracaudal scutede whi
Minimum CCL was made to the join between the twpragaudal scutes.
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Adult mortality, injuries and disease

Adult mortality, either while nesting or in adjatematers, was noted and the cause of death wasmir&sl.
Potential predators adjacent or on the island wererded. Injuries to any nesting turtles were dieed, while
observations were made to determine if the injifgcéed their nesting ability. Physical signs o$ehse were
identified.

Clutches

The nests of emerged clutches were located by ifgiergt hatchling tracks on the beach. These nestsew
excavated and the clutch was counted. Nest dephs mveasured from the beach surface to the tapeafipper
most egg and to the bottom of the egg chamber.cRlaize, emergence success and hatching success wer
calculated. The emergence success of the clutcldetasmined by recording the fate of the eggs adhtings.

Hatchlings
Hatchling straight carapace length (SCL) were réedrusing vernier callipers (£ 0.01cm) and wereghed
with an electronic balance (+ 0.5g).

Egg and hatchling predation

Egg predation and post emergence predation of lragshon the beach and within the water was obstarsl
noted. Tracks from freshly emerged hatchlings wisible on the beach on all nights. Crab and biadks were
distinguishable at the termination of individualtdtdings tracks, which made it possible to idenpifidation
from these species. Species predating on turttgs were noted and the level identified. Qualigtiformation
on predation by man on eggs and adults was calléebteugh observation and liaison with local people

Sand and incubation temperatures

Eight temperature data loggers were buried at #hdefp50cm in locations around the island represtérg of
nesting locations foN. depressudn addition, three data loggers were buried innglsi location in sector 8 to
gather a temperature profile at 35cm, 50cm and 60drase data loggers will record temperature data f12
month period and will be important for future cliteahange impact predictions and for determinirogliration
and pivotal temperature data.

Mainland assessments

The level of nesting on adjacent mainland beaches assessed on an opportunistic basis. This irntlade
assessment of the beach north of the Jardine Ritending to Mutee Head, and the beach south ajdhdine
River extending to just beyond the point opposite southern end of Crab Island. Feral pig tracksewe
distinguishable at sites where turtle nests had b&eavated and predation levels were recorded.

Other supplementary data

Beach Debris Survey

A beach debris baseline survey was conducted termate the amount of nesting beach debris, the ofpe
debris and debris origin. The standard methodolagg survey sheet outlined in the WWF Marine Debris
Survey Information Manual (2003) was utilised. A0&b section of beach extending north from the set€or
marker was surveyed. This was identified as a sgmtative stretch of beach and was also an ardeghf
density nesting. Debris was collected in the argavéen the low water mark and the base of the fiishary
dune. All debris larger than 9 square centimetresewcollected or recorded. All debris were categpat]
counted and their origin identified where possible.

Birds and other species
As a comprehensive fauna survey of Crab Islandyato be undertaken, notes on fauna species aibargre
recorded. Opportunistic bird observations were chote

Estuarine crocodileCrocodilus porosusurveys

Crocodile surveys were undertaken each night. Someiduals were distinguishable by their size and
markings. Sightings were recorded and an estimbt@ze noted. Interactions with nesting turtles evatso
noted.

Note: results are still being analysed and will Wwetten up as a final year thesis and printed in
International scientific journals.Some preliminagsults are highlighted below.
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May Field Trip

An assessment of the mainland beach from the JaRiwver south to Crab Island was conducted on itjiet iof
8" May 2008. There were a number of fresh trackstified on the beach, and there was evidence ofimgest
from previous nights. Whilst nesting by flatbacktlies was low, there were a number of tracks (<8bich
were identified as olive ridleys. It appeared ttteg majority of the nesting had occurred around r@ghts
previous to the survey. This period was charaadrisy a new moon.

The study team surveyed Crab Island for 7 nightaieen May 18 and May 17. No tagging was undertaken
during this period. When the study team arrivedQrab Island there was evidence of low density ngsti

Within Sector 11 there was evidence of a nestiremefrom 2-3 nights previous of up to 30 turtleke¥e tracks

were identified as olive ridleys. Flatback turtiadks were evident across the island.

A nightly track census was undertaken with an ayeraf 20 flatback turtles emerging to nest eacthtnig
Hatchlings emerged each night of the study, howtheenumber of emergences was low.

On the night of the IDof May a large 6m+ crocodile was observed predatin an adult flatback turtle. An
average of 10 crocodiles was recorded on the beadh night.

An assessment was also undertaken at Captain Bélgding on the east coast of Cape York to idemtégting
and predation levels. Whilst no nesting was reard@gnificant pig activity was identified on thedxh as well
as inland in rainforest and dunal areas.

August to October Field Trip

The study team surveyed Crab Island for 32 nightséen the 27 August and 27 September 2008. When the
study team arrived on Crab Island tHelepressusesting season was well advanced, as evidenceleblyigh
number of nesting tracks and the nightly hatchlieggrgence.

Crab Island Nesting Survey - nightly census
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Figure 4: Daily density of beachings by nesting flatbacklasN.depressuat Crab Island during 27 August-27 September 2008

Numerous old to recent sets of tracks indicatedstsutial recent nesting activity. Limpust al (1983)
demonstrated that the fine-grained damp sand ob#aeh platform can hold clear turtle tracks fortagwo
weeks in calm weather. Observations during theectirstudy indicated that on days which had stroimgisv
(>15 knts) tracks were not visible after a few daysd in many high exposure areas, tracks werearafer
several hours.
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On arrival at the island on the ®August 2008, 635 tracks (recognised as an emesgehteturn track) were
recorded during the initial track census. Strongtlseasterly winds averaging over 25knts were gjpicior to
and during the survey. It is therefore likely thia initial track count was a representation ofingsactivity for
only a few nights/ days previous to the count andsfbly a low estimation of total nesting densitjopto
arrival on the island.

During the 32 days/nights of beach patrols betv@®&hAugust and 27 September, a total of 6684.depressus
were recorded attempting to nest at Crab Islandaverage of 209 turtles emerged per 24 hour p&Ba =
84.80, R= 60-461, N= 32) (Figure 4). The patterd botation of nesting varied each 24hr period adicgy to
the tidal pattern.

The tagging census resulted in 650 primary (firmetnestersN. depressubeing single tagged and 40 having
already had tags attached. Five hawksbill turtlesevedso recorded nesting at Crab Island duringAtingust to
October study period.

Natator depressuattempted to nest in every sector. Greatest nedengity occurred in two specific areas: one
area included sectors 3 to 5, and another occureskétors 11 and 13. Some nesting was observetieon t
island’s eastern side adjacent to the large inta&irtnud flat.

Natator depressusesting activity occurred both throughout the dayg aight. There were some patterns
observed in nesting, however these patterns géyeeied throughout the study period and maybebaited to
tidal patterns and moon. More analysis of the @ataquired to ascertain the complex patterns ardetermine
which cues initiate nesting.

November Field Trip

A three person study team surveyed Crab Island fitwenlst to the '® November 2008, approximately four
weeks after the previous field trip. On arrivalvés obvious that substantial nesting was still oteg on the
island as evidenced by the number of recent tracks.

During the 8 days/nights of beach patrols betwesnahd 8 November, a total of 49W.depressusvere
recorded attempting to nest at Crab Island. Anayeof 62 turtles emerged per 24 hour period ($D.41, R=
4-173, N= 8) (Figure 5). There was a substantialide in nesting towards the end of the study pkrio

Crab Island Nesting Survey - nightly census Novembe r 2008
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Figure 5: Daily density of beachings by nesting flatbacklasiN.depressuat Crab Island during®#8"™ November 2008

During this trip 5 satellite transmitters were eftad to nesting female flatbacks. These were athelia a
nylon harness which was developed specificallyttics study.

On the §' of November a survey was undertaken along thetbsaath of the Jardine River in an effort to
compare nesting density to that of the previousitnan Crab Island. There appeared to be substgntraire
tracks on this beach with at least 20 observedofg®sed to 5 on Crab Island). This shift in nestivas
observed regularly from the south to the nortthefisland, and there may also be a similar shifti¢omainland.
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Figure 6: Highlighting a sample of nightly nesting pattefrem the £ September (top left) to F2September (bottom right)

Interseason remigrants
40 N. depressupreviously tagged on Crab Island were identifieglesting again during this study. Figures for
the renesting interval for these turtles are béihg quantified.

Measurements
The mean curved carapace length (CGIL)Xepressuat Crab Island during the 2008 nesting study was@n

(N= 743 R=81.5 — 95.3).
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Table 1: Curved carapace length (cm) of nesting femalesrab Gland and adjacent beaches since the studigspuset al (1983).

Location Date Mean (cm) | SD Range (cm) n
Crab Island 15-16 Jan 1991 90.3 2.49 | 85.0-95.5 18
Crab Island 06-20 Jul 1991 88.2 2.80 | 77.0-95.6 315
Crab Island 1976-1979 89.3 2.66 | 80.5-97.0 326
Crab Island 14 June-25 July 199y 88.0 3.09 | - 69
Crab Island Aug-Sept 2007 88.1 2.93 | 82.0-94.8 65
Crab Island (thig May, August, Sept; 88.6 2.84 | 81.5-95.3 743
study) Nov 2008

Mean 88.8

Mouth of Jardine 29 Dec 1987 88.8 0.47 | 88.5-89.5 3
River (south)

Adult mortality, injury and disease

A small number of turtles were observed to haverieg. The majority of these were to the front aedr
flippers, with several of them having being comglgtremoved while other turtles displayed extensleemal
trauma, presumably caused by a large predator @asiehshark or crocodile. Several turtles also hpdiés to
their carapaces which were consistent with largelators.

There was direct evidence of 8 adult turtles beititgcked by crocodiles during the study period. Bithese
were identified by their remains on the tidal flatthe morning and three of these were identifigdracks and
blood on the sand. Generally the adult females wedtening to the water and at the same time cribedghcks
appear from the surf and intersect the turtle tré¢khis point there are scuffle marks and bloodhe sand, and
then no turtle marks (indicating the crocodile &rging the turtle), drag marks or retreating wirtiacks
(indicating an unsuccessful attack, though theanlde may have attacked again in the water).

Another turtle found had had her head crushed, dedr signs of crocodile teeth marks, but still teds
successfully. Another 2 we found with a piece @fitishell crushed and fresh blood.

Egg and Hatchling mortality

Rufous night herons, blacked-necked storks, betmtescurlews, silver gulls and pelicans were olesdrio
either predate on hatchlings directly or were it by their tracks around newly emerged clutchesly
silver gulls were observed to have predated hatghlduring the day.

There was no evidence of predation by feral p8iss scofaor native varanids on the island during the study
period.

Crocodiles were a major predator of hatchlings ameddiscussed further below.

Notes on crocodiles

Crocodiles were observed on each survey of thed&8anesting beach. On the May field trip their vex
maximum of 10 crocodiles counted during a surveyhef nesting beach. However on the first nightyvesyr
during the August field trip, close to 35 crocodilgere counted with many congregated in the sagasaClose

to 30 crocodiles were consistently counted on esalvey night from then until the last survey on 8fe
November 2008. It was clear that the crocodilesewsrngregating in areas where the densest hatetéisg
occurring. Direct observations of crocodiles takirajchlings on the beach, at the waters edge atiteiwater
was undertaken. Crocodile tracks intersecting hiaighracks were observed each day. Crocodiles wrred
from 1.0m to over 6m, with numerous medium to laggecodiles (> 3.5m) observed. Tracks indicated
extensive movement of crocodiles to the top of beach, onto the dunes and often around newly hétche
clutches. The amount of predation witnessed indiahat crocodiles are one of the major predatérs o
hatchlings on the island.

Other species

Four new snakes species were identified for thensl amethyst python, water python, slaty grey rmodhern
tree snake. Fifty five bird species were opporticadly recorded on Crab Island. Cane toads weeatified
across the island. Evidence of feral pigs were nagxb on the mainland beach, however there was reztdi
evidence of them occurring on Crab Island.
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This is the first study to efficiently quantify theesting distribution patterns ®f. depressusver the entire
length of suitable nesting habitat on Crab Isldrtds was facilitated by the use of an ATV, whicltoaled rapid
transportation of staff to record the complete eyof nesting patterns during 24hr census periodss T
comprehensive coverage allowed a better understardithe cues initiating nesting, the patternaedting and
an assessment of the feasibility of a long termuahoensus of the rookery.

Nesting surveys and opportunistic tagging has aedusporadically over the last 40 years. As a tasfulhese
studies, Crab Island has been found to supporh@mniationally significant population &f. depressusThis

study has confirmed that Crab Island remains dicarit and is of high conservation importance. I$ laégso

identified that mainland beaches north and southhef Jardine River are equally important and shdied
considered as part of the Crab Island nesting ¢ofiargether, this population forms the largest ingst
aggregation oN. depressui the world. However, the population status remmainknown.

Data collected during 2008 appears to be similathtse presented in previous reports (Limptisl 1983,
Limpus et al 1993 & Sutherland & Sutherland, 2003). Althougheth species of marine turtles (flatback,
hawkshill, olive ridley) have been recorded nestaigCrab IslandN. depressuslearly predominate in the
winter months.

From this season’s studies it appears that theingeseason may run from around mid June through to
November, with a peak around August/ September. Adsting density in September (mean = 209 per 24hr
period) is similar to figures presented in Jundy/JAugust data in previous reports (Limpetsal 1983, Limpus

et al 1993 & Sutherland & Sutherland, 2003), and simdansity nesting was identified in the August 2007
scoping study and September 2006 by lan Bell. Mietiled monitoring is required to ascertain thakpe
nesting season, however it is possible that theagbm natural annual fluctuations or variabilitytive peak
nesting months between years (Limgtisil, 1993). The cues initiating nesting require furtimmestigation.

Morphometric and meristic data obtained frbindepressuduring 2008 are similar to data collected in poesi

studies. Data collected on this survey provide tamithl support for the conclusion that thedepressusesting

population from the Crab Island region consistsmfller nesting females laying comparable sizettioks of

smaller eggs than those of the nesting populaiiotise southern Great Barrier Reef (GBR) rookerid® data
collected for morphometric and emergence is simiathat collected fronN. depressusesting in the south
western Gulf of Carpenteria (Hamaeal, 2006).

Sutherland and Sutherland (2003) reported thahitjeest density nesting occurred in the north ef idland,
whilst Limpuset al (1993) reported that the highest density nestecmuoed in the south. This study identified
that the nesting density was bi-modal, and occuwithin main sections of the island: one sectiors \Waated
in the north and one in the south. These sectiomr® wlso identified as high density nesting areasther
researchers.

Limpuset al (1983) identified the timing of nesting to be Highariable and highlighted substantial shifts ayd
and night nesting. The evidence from the pattebseived during this study suggests that nestingityeand
location is determined by tidal patterns; the nembhsectors appear to be only accessed when tidesfa
greater amplitude later at night, while the southegctors were favoured by an afternoon/ early dadéming
tide regardless of tide height. This may be attdaduo the deeper water access available in théh smd the
propensity of sand banks restricting island actesshigher tide height in the north.

Limpus et al (1993) identified that the majority of nesting oned on beaches with a westerly aspect, and
indicated that this was due to the protection ahdpdeeward to the prevailing south easterly wirldewever,
this study identified that significant and sometié¢ highest density nesting occurs on the south sandh
easterly end of the island, where it is most expgdsethese winds. Within this study, nesting appéao be
dictated by island access and suitable nestingdtabather than protection from eroding sands.

Prior to the present study only one remigrationtwagphad been reported for Crab Island. Limptial (1993)
recorded a remigrartl. depressuseturning to Crab Island approximately fourteennthe after her initial
tagging in July 1991. In 1997 Sutherland and Sidher (2003) study identified tagged turtles fron196
years), 1992 (5 years) and 1993 (4 years), howieieunclear if or how many times these turtled hasted in
the unsurveyed intervening period. Forty turtleshimi this study were tagged in previous seasonshile/V
remigration data are limited, it appears that astesome turtles nesting on Crab Island have & shimigration
interval and quite possibly a large proportion wtles return within the 12-24 month period. An&ysf this
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data and further annual monitoring will provide ettbr understanding of remigration intervals anthare
accurate assessment of the population size.

There is some evidence that nesting by olive riglley Crab Island and mainland beaches maybe signffi
during the new moon in May. This corresponds wlith peak nesting identified in the Northern Tergitof the
only annual study undertaken on olive ridleys. Itoacorresponds with the mass nesting events knasvn
Arribadaswhich occur around the new moon in Costa Rica. Hdbillknesting on Crab Island appears to be low
density, however further studies in the warmer hemhay reveal more numbers. It appearsEhambricataor

L. olivaceanesting on beaches either side of the Jardine Riveid be considerable. The threats impacting on
this nesting population require urgent assessmeditraonitoring. While the level of predation on maimd
beaches was not quantified, it appeared to be figare were multiple feral pig tracks evident aldhg beach
and within the dunes. Many nests showed signsraf fég predation, however there were also mangmdy
laid undisturbed nests.

The current predation levels and the extended Mitygef N. depressumay not result in an immediate decline
in population numbers. Given a lack of recruitmémtthe population may result however in dramatid an
irreversible nesting cohort crash. Efforts to gate pig predation make it important to include ntaid
beaches extending north from Crab Island to thdidarRiver as a supplementary indicator for Shedepressus
rookery in any future studies.

$

Sutherland and Sutherland (2003) identified thatlemstanding the conservation statusNof depressuss

complicated by the fact that these turtles may fpart of a widely dispersed nesting populationhie tegion.
This current study has identified that the assessimiethe regional status of this nesting populai® feasible
and deserves further study.

The feeding areas ®f. depressusxtend over large areas of coastline and it isomemt that these are protected
from marine degradation or exploitation if the Criand population is to be sustained. This studg h
highlighted migration routes and tracked for thestfitime flatback turtles outside of Australia.has also
highlighted that feeding grounds are widely dispdrsSatellite tracking of a turtles over a seveealsons would
reveal a more detailed insight into post-nestingrations and feeding areasihfdepressufom Crab Island.

Figure 6: Migration pathways and feeding grounds of flatbaokles tagged with PTTs whilst nesting on Crahridl

A DNA study of the various nesting beaches on t#aand on the mainland throughaduit depressusange
would serve to delineate the genetic extent ofGhab IslandN. depressupopulation. The current impact of
predation on mainland beaches, and the overall étnpa the regional population through the movement
between nesting sites also requires assessment.
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Nesting rookeries such as Crab Island are highlgerable to climate change in a number of waysniyadue
to the loss of nesting (and feeding) habitats duseta-level rise; and increased sand temperatwhésh can
lead to changes in sex ratios or potentially reisuthortality (Hayset al,2003). It will be import to quantify the
impacts that climate change are likely to havehmnrbokery by collecting baseline data, providingi@del for
assessing future climate change impacts, and tm liegshape how conservation strategies are deedldp
protect the nesting population.

The ongoing establishment of improved access teQapk and its increasing popularity will place rieasing
pressure on areas like Crab Island as a touristindéen. It is well known that tourism and popidat growth
in other parts of the world have generally causedides and disruptions in local marine turtle gapans.
While the possibility of tourism related impacte dikely to be negligible in the immediate fututike long term
negative result from improved access to the regiag be sudden.

To conserve current populations it is imperativat timajor existing feeding and nesting sites aréepted so as
to ensure their long term sustainability and séguit is important to determine if the nesting pégiion is
showing any future trends towards increasing, betagle or decreasing. The opportunity exists talbdish the
baseline criteria for the current and future managyg of the regional population B depressusA future study
requires the support of a number of organisatiowksafficient resources to undertake an effectssmeasment.

This study was effective in completing the firsnpoehensive study of Crab Island’s flatback overesting
season. It has shown that it is feasible to und&rtan annual census for the island. Future momigpnwill
provide valuable biological and population datadssist in identifying conservation management syiats for
the protection of the nesting population. Indeeslpeevious reports have identified (Limpus et é883;9%Couper,
1993; Limpus et al, 1993; Bell, 2003; Sutherlandl &utherland, 2003; AFMA, 2006), to ensure the Itarm
sustainability of the regional nesting populatidre tcontinued monitoring of the Crab Island rookshpuld be
regarded as a priority.
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