
Crab Island Flatback Sea Turtle Research Project 2008 Page 1 

����������	
���
���������������������
������������� �

��������������	�
������������
��������������	������ �����������������
Brett LEIS 

Marine Science Department, Southern Cross University

�������� �
The Crab Island Flatback Sea Turtle Research project has been successful in 2008 in collecting critical data to 
aid in the conservation of one of the world’s most important nesting rookeries and one of Cape York’s most 
significant wildlife resources. It has also identified effective and practical monitoring protocols for ongoing 
assessments. Up until now, Crab Island has remained relatively unstudied and the development of conservation 
strategies has been uninformed for the Vulnerable flatback turtle because of data deficiencies. The reason for the 
lack of attention on Crab Island is unclear; despite the fact that it is of world significance for sea turtle 
conservation it’s status remains unknown. It is believed a number of reasons including remoteness, logistical 
difficulties, island size, turtle numbers, the presence of large crocodiles, as well as factors peculiar to flatbacks 
which make traditional research difficult, have lead to Crab Island’s flatbacks being unmonitored or unstudied. 

Funding made available through the Cape York Peninsula Development Association has enabled the first 
comprehensive assessment of Crab Island. During 2008 two seasonal studies and one major nesting study were 
undertaken. This follows a scoping study in 2007. 

A number of highlights for the season are summarised. This comprehensive assessment has allowed for the 
identification and documentation of a number of nesting biology factors which have been previously unknown. 
This includes: 

· Identification of the peak period of nesting on Crab Island; 
· A detailed description of the nightly nesting patterns on the island; 
· Analysis of the cues initiating nesting; 
· Identification of seasonal nesting numbers and population size; 
· Identification of nightly nesting numbers; 
· Identification of inter-season renesting intervals;
· Identification of remigration intervals; 
· Identification of inter-nesting habitat around Crab Island; 
· Identification of some key feeding areas supplying the Crab Island Rookery; 
· Identification of migration pathways; 
· Collection of morphometric data on eggs, hatchlings and adult turtles; 
· Identification of reproductive output. 

The complete 24hr cycle of nesting across the entire beach on Crab Island was recorded, for the first time, over a 
7 week period. This was facilitated by the use of 2 four wheel motorbikes (ATVs). All nests were marked with a 
Global Positioning System (GPS) and data was collected from a sample of nesting turtles. Over 650 individual 
turtles were tagged with individually numbered titanium tags. Of these turtles, over 80 turtles were identified 
nesting again allowing calculation of the average renesting interval for the first time. Another 40 turtles were 
identified with tags already attached from previous seasons, allowing the calculation of remigration intervals for 
the first time also. 

Over 50 freshly laid clutches and another 50 emerged clutches were counted and measured. This also included 
an assessment of the hatching and emergence success of clutches laid during the season. Along with renesting 
and remigration intervals, this has provided critical data in identifying reproductive output for the rookery. Eggs 
and hatchlings were also weighed and measured for comparison with other rookeries. Baseline climate change 
data has also been collected and will be important for incorporation into future climate change modelling tool. 

During the seasonal study a significant nesting event was identified for olive ridley turtles on both Crab Island 
and the mainland beach south of the Jardine River. Over sixty tracks were identified and it appeared that they 
had all emerged on the same night, around 2-3 nights prior to the survey. It appeared that this nesting event 
occurred during the period of the new moon in mid May. Olive ridley nesting in Australia is sporadic and usually 
occurs on an individual basis. It is possible that this may be an important area for olive ridleys, however it is 
easy that this has been overlooked because of the remoteness of the area, the nesting pattern and the time of year 
(outside of traditional nesting times). Indeed, if the numbers identified are consistent each season then this area 
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could be one of the most important nesting sites for the species in the South Pacific region. However, further 
monitoring is required. 

As part of the study flatbacks were attached with satellite transmitters and tracked from the nesting beach. This is 
the first study to record the migration of flatback turtles outside of Australia. It has identified migration pathways 
and highlighted that feeding grounds supplying Crab Island are wide ranging, crossing state and international 
borders and maybe thousands of kilometres away. It has highlighted the need for international cooperation with 
Indonesia in managing the nesting population. 

As well, the previously unknown congregation of crocodiles on Crab Island was identified for the first time. Data  
gathered shows clear evidence of crocodiles predating on hatchlings and adult turtles, and a significant increase 
in the number of crocodiles on the island during the period when hatchlings emergences are at their peak. This is 
thought to be the only place in the world where this occurs. 

A number of immediate and emerging threats have been consistently identified throughout the study. Data 
collected on the mainland shows ongoing predation of nests by feral pigs and goannas. Whilst it is difficult to 
gather exact figures, it appears that most nests are being destroyed which are laid on the mainland beaches. 
Harvesting by locals also appears to be high in the area south of the Jardine River. 

Other threats to the nesting population also includes the significant amount of ghost net which occurs in the 
region. The study identified a number of turtles caught up in nets or impeded by nets whilst attempting to nest. 
Data on harvest levels was also collected.  

Prior to this study the monitoring of Crab Island has been considered too challenging and logistically difficult, 
and therefore a long term project has not been deemed feasible. A major aim of this study was to identify 
methodologies which are feasible and which can achieve the goals of a long term monitoring program. The fine 
tuning of this project and ongoing visits to the island have allowed the development of methods which can be 
adapted to an ongoing monitoring project. 

The project has been well accepted in the local community and has worked in collaboration with the local land 
council. Opportunistic interpretive and educational activities have been undertaken within the Seisia/ Bamaga/ 
Injinoo area, as well as on Thursday Island. This has included giving talks to school children and tourists, 
meetings with government officials, as well as informal talks with community members, tourist operators and 
business operators. Importantly, this project has collaborated with government departments including the 
Environmental Protection Agency, the Department of Natural Resources and Water, and the Australian Fisheries 
Management Authority.  

The intensive field work conducted during this period will be valuable in forming work plans and monitoring 
projects for sea turtle nesting in the area, particularly for local area rangers. The increased knowledge of the Crab 
Island rookery will allow informed management decisions, as well as more directed educational activities in the 
area. 
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This report presents the results of an investigative study of flatback turtles conducted on Crab Island (and 
adjacent mainland beaches) during 2008. 

The Vulnerably listed (Queensland Nature Conservation Act 1994, Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999) flatback sea turtle (Natator depressus) is reproductively endemic to the 
Australian continental shelf, and is probably the least studied of all marine turtle species gloabally.  Crab Island 
in NW Cape York was first reported by Bustard (1972) and Limpus et al (1983) during initial assessments to be 
of world significance for N. depressus. Numbers of nesting flatback turtles at Crab Island are significantly larger 
than any other nesting site identified and remains the most internationally important site known for the species. 
However, the current species status is unknown, the threats to the population have not been quantified and 
conservation management is uninformed and generally lacking. 

The status of marine turtle populations breeding on Crab Island has been assessed in varying degrees and on an 
ad hoc basis for a period totalling less than 12 weeks since it was first identified for its significance 
approximately 40 years ago. This includes a review by Limpus et al (1983) based on field surveys of the nesting 
turtles during five visits between 1976-1979, by Limpus et al (1993) during an assessment during the period of 
6-22 July 1991, and by Sutherland & Sutherland (2003) during a six week period in June/ July 1997. While these 
studies confirmed the island’s significance for N.depressus nesting, they were limited by their ability to cover the 
entire beach during a census period. Surveys were undertaken opportunistically with no follow up monitoring. 
All reports however, emphasised the need for ongoing monitoring and management of this nesting population. 
The status and reproductive biology of this specific nesting cohort remains undescribed. 

While the rookery is poorly known it is acknowledged as being internationally significant for flatback sea turtle 
conservation. Mainland beaches adjacent to the island also appear to support high density flatback turtle nesting 
(Limpus et al, 1993). However, for unknown reasons, possibly due to remoteness and access logistics, the 
general nesting biology of flatback sea turtles in northern Queensland remains undescribed. Baseline data are 
necessary to determine the current status and identify population trends. Only a detailed population study can 
provide the information necessary for effective conservation management of flatback sea turtles nesting on Crab 
Island and subsequently throughout their range. 

In August 2007 a scoping field trip was undertaken to determine the logistical requirements for undertaking a 
research study on the island. This included undertaking a nesting biology assessment of Crab Island during this 
period and the development of research and safety protocols. 

This study was undertaken during successive visits throughout 2008 to determine nesting patterns throughout the 
year, with the main field trip undertaken during high density nesting period as identified in the 2007 scoping trip 
and previous studies (Limpus et al 1983, Limpus et al 1993 & Sutherland & Sutherland, 2003).  

Sutherland and Sutherland (2003) and Limpus et al (1993) stated that workers could not safely or effectively 
patrol the entire beach for nesting turtles at night, due to island size and the presence of saltwater crocodiles. Due 
to the use of a four wheel drive motorbike this is the first study which has allowed an effective assessment of the 
entire nesting beach and thus gathers a more detailed description of turtle nesting patterns on Crab Island. 

Achievements against Objectives  
The project has proven successful in documenting, for the first time, a comprehensive description of the nesting 
biology of flatback turtles on Crab Island. This has also included identifying key foraging areas, as well as 
migration pathways and range of movement. This the first ever study to track the movement of flatbacks outside 
of Australia. 

Prior to this project there had been no comprehensive study of Crab Island’s flatbacks despite the fact that it is 
the largest rookery in the world for the species. This project has been successful in documenting some of the key 
nesting biology traits for the population – information critical to start informing conservation strategies. In the 
face of threats, such as climate change, the need for this baseline data is timely. 

There has been little evidence prior to this study to prove that flatbacks had a range outside of Australia, though 
it has been suggested previously that their range does extend into Indonesia and the Gulf of Papua. This study 
has tracked for the first time a flatback turtle crossing the Australian border and feeding in Indonesia. 
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Unintended Outcomes 
The project has documented a number of firsts and has made some unintended discoveries. Importantly, the 
identification of significant nesting by olive ridleys in May warrants further investigation. Similarly, the 
congregation of saltwater crocodiles on the island from the end of August is something that occurs nowhere else 
in the world. Crocodiles predating on sea turtle hatchlings is rare, however the congregation and reliance of 
hatchlings as a food source and the scale in which it occurs has been unknown up until now. 

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

There has been significant interest on the website from the public and this contributed to raising awareness of the 
conservation of sea turtles in the region. Discussions with local schools have lead to much interest in including 
future tracking and nesting study into the school curriculum. 

Due to the projects success the data will be utilised in the upcoming 29th Symposium on Sea Turtle Biology and 
Conservation to highlight the conservation importance of Crab Island’s flatbacks, including their nesting biology 
and international migration paths of flatbacks. The project has raised conservation issues with regards to 
international obligations. In particular, the results will be broadcast at the SE Asian and PNG Regional meeting 
to instigate international collaborative agreements. 

The opportunity to spend time on Crab Island has also provided an opportunity to collect other biological data, 
such as lists of rare and threatened species occurring in the area. This has been important in determining and 
highlighting the conservation significance of the island. 

There are many aspects of flatback research which is peculiar to the species and new research methods have had 
to be trialled during the project. The complexities of studying Crab Island are many, but the project has been 
successful in mitigating these challenges and providing methodologies which can be continued into the future. 
The project has also provided an opportunity to experiment with the design of harnesses for the attachment of 
transmitters onto flatbacks. Unlike other sea turtles which have a hard shell and transmitters can be attached by 
epoxy, flatbacks have a soft skins and this method is ineffective. Therefore a special harness was designed for 
this particular project. 

Partnership Formation 
This project worked in collaboration with Queensland Parks and Wildlife Service as part of a project through 
Southern Cross University’s Marine Science Centre. The data collected during this research will contribute 
towards identifying priority conservation strategies for the protection of Crab Island’s flatback sea turtles. 

The study worked in collaboration with the local Injinoo Aboriginal community, and will aid in training 
Aboriginal Rangers in natural resource management skills. The study was also undertaken in partnership with 
Injinoo Land Council and the Northern Peninsula Area Regional Council. 

Results from this study are being shared with natural resource bodies in the region, including Queensland Parks 
and Wildlife Service, Cape York Peninsula Development Association, Australian Fisheries Management 
Authority and NAILSMA. 

As the baseline studies have now been completed and safety protocols put in place, there is the opportunity for 
further involvement from Aboriginal Rangers and to set up monitoring programs which can be managed locally. 
There have also been discussions with an international marine organisation which specialises in cross cultural 
exchange and the feasibility of future exchange programs under this project. 

The project has also worked with the local tourism industry in promoting interest in the conservation of sea 
turtles in the area, and particularly in raising awareness of the importance of the Crab Island rookery. This 
included providing talks to international tourists on commercial boat trips, as well as visiting yachtsmen. 

The tracking of Crab Island’s flatbacks has been made available live on the internet for the public and interested 
stakeholders. The link to the site has been provided to a range of stakeholders, including schools, community 
groups, councils and government. Additionally, a website on the project has been developed to aid in promoting 
the project’s outcomes and updates in developments.
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Satellite tracking website for the project: http://www.seaturtle.org/tracking/?project_id=330  

Project website and blog: http://crabislandflatbacks.blogspot.com/  
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The principal study site was Crab Island (10o59’S, 142o06’E), an uninhabited island situated on the top north-
western side of Cape York, 1.5km offshore from the mainland and 13km south-west from the mouth of the 
Jardine River. The island lies approximately 27km south west of Bamaga and 43km south of Thursday Island in 
the Torres Strait and sits at the southern entrance to the Endeavour Strait. 

Crab Island is a crescent shaped shifting sand island surrounded by 250ha of seagrass beds, measuring around 
6km in length along its outer western beach. The two vegetated sections at the north and south of the island are 
connected by a narrow sand bar of about 500m in length. The sand is a mixture of silica and finely broken 
mollusc shell. The sheltered eastern side of the island encloses on 3 sides a shallow to intertidal area of sand and 
mud flats bordered by mangroves. The inner eastern margin of the island is partly mangrove lined at the northern 
end, with wide inter-tidal mud flats. The south of the island is composed of woodland, with open forest on higher 
ground. Ephemeral Melaleuca wetlands occur throughout the central to southern end of the island. The exposed 
outer beach is backed by dunes 1-15m high.  

Year round nesting by N. depressus is a feature of the Crab Island rookery (Limpus et al, 1983). The island also 
supports low density nesting by the critically endangered hawksbill sea turtle Eretmochelys imbricata and the 
olive ridley sea turtle Lepidochelys olivacea (Limpus et al, 1983; Limpus et al 1993; Sutherland & Sutherland, 
2003). The mainland beaches adjacent to Crab Island have also been identified as supporting significant marine 
turtle nesting (Limpus et al, 1993).  
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                Jardine River 

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 from 10th

to 17th May 2008. A two person research team 
camped on the island during the main field 
research trip which was undertaken from 27th

August to 28th September 2008. A return trip 
was undertaken from 1st to 11th 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 to 
14, beginning on the south east side and 
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 nightly by ATV. Generally, the beach was patrolled after the 
afternoon high tide, immediately after dark, following the night time high tide and in the morning to locate 
nesting turtles and to undertake a track census. A description of the location and numbers of turtles emerging to 
nest during each of these periods, and cumulative nesting totals for each 24hr period were recorded.  

Opportunistic tagging 
Given the large number of turtles ashore every day/ evening, no attempt was made to tag every turtle attempting 
to nest. Rather, the study aimed to gather a better understanding of turtle nesting density and spatial patterns 
throughout the period. Opportunistic tagging was undertaken using serially numbered, self locking titanium tags. 
These were placed adjacent to or through the centre of the large scale on the proximal rear edge of the front 
flipper ie. the large scale adjacent to the axilla.

Turtle measurements
A curved carapace length (CCL) was measured using a flexible fibreglass tape measure (± 0.1cm) as defined by 
Limpus et al (1983). Maximum CCL was made along the midline over the curve of the carapace from the 
junction of the skin and carapace above the neck, to the posterior edge of the supracaudal scutes, while 
Minimum CCL was made to the join between the two supracaudal scutes. 

Figure 3: Map of Crab Island showing position of numbered 
beach sectors. 
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Adult mortality, injuries and disease 
Adult mortality, either while nesting or in adjacent waters, was noted and the cause of death was determined. 
Potential predators adjacent or on the island were recorded. Injuries to any nesting turtles were described, while 
observations were made to determine if the injury affected their nesting ability. Physical signs of disease were 
identified. 

Clutches 
The nests of emerged clutches were located by identifying hatchling tracks on the beach. These nests were 
excavated and the clutch was counted. Nest depths were measured from the beach surface to the top of the upper 
most egg and to the bottom of the egg chamber. Clutch size, emergence success and hatching success were 
calculated. The emergence success of the clutch was determined by recording the fate of the eggs and hatchlings.  

Hatchlings 
Hatchling straight carapace length (SCL) were recorded using vernier callipers (± 0.01cm) and were weighed 
with an electronic balance (± 0.5g). 

Egg and hatchling predation 
Egg predation and post emergence predation of hatchlings on the beach and within the water was observed and 
noted. Tracks from freshly emerged hatchlings were visible on the beach on all nights. Crab and bird tracks were 
distinguishable at the termination of individual hatchlings tracks, which made it possible to identify predation 
from these species. Species predating on turtles/ eggs were noted and the level identified. Qualitative information 
on predation by man on eggs and adults was collected through observation and liaison with local people.  

Sand and incubation temperatures 
Eight temperature data loggers were buried at a depth of 50cm in locations around the island representative of 
nesting locations for N. depressus. In addition, three data loggers were buried in a single location in sector 8 to 
gather a temperature profile at 35cm, 50cm and 60cm. These data loggers will record temperature data for a 12 
month period and will be important for future climate change impact predictions and for determining incubation 
and pivotal temperature data. 

Mainland assessments 
The level of nesting on adjacent mainland beaches was assessed on an opportunistic basis. This included an 
assessment of the beach north of the Jardine River extending to Mutee Head, and the beach south of the Jardine 
River extending to just beyond the point opposite the southern end of Crab Island. Feral pig tracks were 
distinguishable at sites where turtle nests had been excavated and predation levels were recorded. 

Other supplementary data

Beach Debris Survey 
A beach debris baseline survey was conducted to determine the amount of nesting beach debris, the type of 
debris and debris origin. The standard methodology and survey sheet outlined in the WWF Marine Debris 
Survey Information Manual (2003) was utilised. A 250m section of beach extending north from the sector 10 
marker was surveyed. This was identified as a representative stretch of beach and was also an area of high 
density nesting. Debris was collected in the area between the low water mark and the base of the first primary 
dune. All debris larger than 9 square centimetres were collected or recorded. All debris were categorised, 
counted and their origin identified where possible.

Birds and other species 
As a comprehensive fauna survey of Crab Island has yet to be undertaken, notes on fauna species observed were 
recorded. Opportunistic bird observations were noted.  

Estuarine crocodile, Crocodilus porosus surveys 
Crocodile surveys were undertaken each night. Some individuals were distinguishable by their size and 
markings. Sightings were recorded and an estimate of size noted. Interactions with nesting turtles were also 
noted.  

����������!�������� �

Note: results are still being analysed and will be written up as a final year thesis and printed in 
International scientific journals.Some preliminary results are highlighted below. 
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May Field Trip
An assessment of the mainland beach from the Jardine River south to Crab Island was conducted on the night of 
8th May 2008. There were a number of fresh tracks identified on the beach, and there was evidence of nesting 
from previous nights. Whilst nesting by flatback turtles was low, there were a number of tracks (<30) which 
were identified as olive ridleys. It appeared that the majority of the nesting had occurred around 2-3 nights 
previous to the survey. This period was characterised by a new moon. 

The study team surveyed Crab Island for 7 nights between May 10th and May 17th. No tagging was undertaken 
during this period. When the study team arrived on Crab Island there was evidence of low density nesting. 
Within Sector 11 there was evidence of a nesting event from 2-3 nights previous of up to 30 turtles. These tracks 
were identified as olive ridleys. Flatback turtle tracks were evident across the island. 

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

On the night of the 10th of May a large 6m+ crocodile was observed predating on an adult flatback turtle. An 
average of 10 crocodiles was recorded on the beach each night. 

An assessment was also undertaken at Captain Billys Landing on the east coast of Cape York to identify nesting 
and predation levels. Whilst no nesting was recorded, significant pig activity was identified on the beach as well 
as inland in rainforest and dunal areas. 

August to October Field Trip 
The study team surveyed Crab Island for 32 nights between the 27th August and 27th September 2008. When the 
study team arrived on Crab Island the N.depressus nesting season was well advanced, as evidenced by the high 
number of nesting tracks and the nightly hatchlings emergence. 

Crab Island Nesting Survey - nightly census
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Figure 4: Daily density of beachings by nesting flatback turtles N.depressus at Crab Island during 27 August-27 September 2008

Numerous old to recent sets of tracks indicated substantial recent nesting activity. Limpus et al (1983) 
demonstrated that the fine-grained damp sand of the beach platform can hold clear turtle tracks for up to two 
weeks in calm weather. Observations during the current study indicated that on days which had strong winds 
(>15 knts) tracks were not visible after a few days, and in many high exposure areas, tracks were erased after 
several hours.  
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On arrival at the island on the 27th August 2008, 635 tracks (recognised as an emergent and return track) were 
recorded during the initial track census. Strong south-easterly winds averaging over 25knts were typical prior to 
and during the survey. It is therefore likely that the initial track count was a representation of nesting activity for 
only a few nights/ days previous to the count and possibly a low estimation of total nesting density prior to 
arrival on the island. 

During the 32 days/nights of beach patrols between 27th August and 27th September, a total of 6684  N.depressus
were recorded attempting to nest at Crab Island. An average of 209 turtles emerged per 24 hour period (SD = 
84.80, R= 60-461, N= 32) (Figure 4). The pattern and location of nesting varied each 24hr period according to 
the tidal pattern.  

The tagging census resulted in 650 primary (first time nesters) N. depressus being single tagged and 40 having 
already had tags attached. Five hawksbill turtles were also recorded nesting at Crab Island during the August to 
October study period. 

Natator depressus attempted to nest in every sector. Greatest nesting density occurred in two specific areas: one 
area included sectors 3 to 5, and another occured in sectors 11 and 13. Some nesting was observed on the 
island’s eastern side adjacent to the large intertidal mud flat. 

Natator depressus nesting activity occurred both throughout the day and night. There were some patterns 
observed in nesting, however these patterns generally varied throughout the study period and maybe attributed to 
tidal patterns and moon. More analysis of the data is required to ascertain the complex patterns and to determine 
which cues initiate nesting. 

November Field Trip 
A three person study team surveyed Crab Island from the 1st to the 9th November 2008, approximately four 
weeks after the previous field trip. On arrival it was obvious that substantial nesting was still occurring on the 
island as evidenced by the number of recent tracks.

During the 8 days/nights of beach patrols between 1st and 9th November, a total of 497 N.depressus were 
recorded attempting to nest at Crab Island. An average of 62 turtles emerged per 24 hour period (SD = 60.41, R= 
4-173, N= 8) (Figure 5). There was a substantial decline in nesting towards the end of the study period. 

Crab Island Nesting Survey - nightly census Novembe r 2008
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Figure 5: Daily density of beachings by nesting flatback turtles N.depressus at Crab Island during 1st-8th November 2008 

During this trip 5 satellite transmitters were attached to nesting female flatbacks. These were attached via a 
nylon harness which was developed specifically for this study.  

On the 9th of November a survey was undertaken along the beach south of the Jardine River in an effort to 
compare nesting density to that of the previous night on Crab Island. There appeared to be substantially more 
tracks on this beach with at least 20 observed (as opposed to 5 on Crab Island). This shift in nesting was 
observed regularly from the south to the north of the island, and there may also be a similar shift to the mainland.
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Figure 6: Highlighting a sample of nightly nesting patterns from the 1st September (top left) to 12th September (bottom right) 

Interseason remigrants
40 N. depressus previously tagged on Crab Island were identified renesting again during this study. Figures for 
the renesting interval for these turtles are still being quantified.

Measurements 
The mean curved carapace length (CCL) N. depressus at Crab Island during the 2008 nesting study was 88.6cm 
(N= 743 R= 81.5 – 95.3).
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Table 1: Curved carapace length (cm) of nesting females on Crab Island and adjacent beaches since the studies of Limpus et 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 1997 88.0 3.09 - 69 
Crab Island Aug-Sept  2007 88.1 2.93 82.0-94.8 65 
Crab Island (this 
study) 

May, August, Sept, 
Nov 2008 

88.6 2.84 81.5-95.3 743 

Mean  88.8 
Mouth of Jardine 
River (south) 

29 Dec 1987 88.8 0.47 88.5-89.5 3 

Adult mortality, injury and disease 
A small number of turtles were observed to have injuries. The majority of these were to the front and rear 
flippers, with several of them having being completely removed while other turtles displayed extensive dermal 
trauma, presumably caused by a large predator such as a shark or crocodile. Several turtles also had injuries to 
their carapaces which were consistent with large predators.  

There was direct evidence of 8 adult turtles being attacked by crocodiles during the study period. Two of these 
were identified by their remains on the tidal flats in the morning and three of these were identified by tracks and 
blood on the sand. Generally the adult females were returning to the water and at the same time crocodile tracks 
appear from the surf and intersect the turtle track. At this point there are scuffle marks and blood in the sand, and 
then no turtle marks (indicating the crocodile is carrying the turtle), drag marks or retreating turtle tracks 
(indicating an unsuccessful attack, though the crocodile may have attacked again in the water). 

Another turtle found had had her head crushed, and clear signs of crocodile teeth marks, but still nested 
successfully. Another 2 we found with a piece of their shell crushed and fresh blood. 

Egg and Hatchling mortality
Rufous night herons, blacked-necked storks, beach stone curlews, silver gulls and pelicans were observed to 
either predate on hatchlings directly or were identified by their tracks around newly emerged clutches. Only 
silver gulls were observed to have predated hatchlings during the day. 

There was no evidence of predation by feral pigs, Sus scofa, or native varanids on the island during the study 
period.  

Crocodiles were a major predator of hatchlings and are discussed further below. 

Notes on crocodiles 
Crocodiles were observed on each survey of the island’s nesting beach. On the May field trip their were a 
maximum of 10 crocodiles counted during a survey of the nesting beach. However on the first nights survey 
during the August field trip, close to 35 crocodiles were counted with many congregated in the same areas. Close 
to 30 crocodiles were consistently counted on each survey night from then until the last survey on the 8th

November 2008. It was clear that the crocodiles were congregating in areas where the densest hatching was 
occurring. Direct observations of crocodiles taking hatchlings on the beach, at the waters edge and in the water 
was undertaken. Crocodile tracks intersecting hatchling tracks were observed each day. Crocodiles size varied 
from 1.0m to over 6m, with numerous medium to large crocodiles (> 3.5m) observed.  Tracks indicated 
extensive movement of crocodiles to the top of the beach, onto the dunes and often around newly hatched 
clutches. The amount of predation witnessed indicates that crocodiles are one of the major predators of 
hatchlings on the island. 

Other species 
Four new snakes species were identified for the island: amethyst python, water python, slaty grey and northern 
tree snake. Fifty five bird species were opportunistically recorded on Crab Island. Cane toads were identified 
across the island. Evidence of feral pigs were recorded on the mainland beach, however there was no direct 
evidence of them occurring on Crab Island. 

�
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This is the first study to efficiently quantify the nesting distribution patterns of N. depressus over the entire 
length of suitable nesting habitat on Crab Island. This was facilitated by the use of an ATV, which allowed rapid 
transportation of staff to record the complete cycle of nesting patterns during 24hr census periods. This 
comprehensive coverage allowed a better understanding of the cues initiating nesting, the patterns of nesting and 
an assessment of the feasibility of a long term annual census of the rookery. 

Nesting surveys and opportunistic tagging has occurred sporadically over the last 40 years. As a result of these 
studies, Crab Island has been found to support an internationally significant population of N. depressus. This 
study has confirmed that Crab Island remains significant and is of high conservation importance. It has also 
identified that mainland beaches north and south of the Jardine River are equally important and should be 
considered as part of the Crab Island nesting cohort. Together, this population forms the largest nesting 
aggregation of N. depressus in the world. However, the population status remains unknown. 

Data collected during 2008 appears to be similar to those presented in previous reports (Limpus et al 1983, 
Limpus et al 1993 & Sutherland & Sutherland, 2003). Although three species of marine turtles (flatback, 
hawksbill, olive ridley) have been recorded nesting at Crab Island, N. depressus clearly predominate in the 
winter months.  

From this season’s studies it appears that the nesting season may run from around mid June through to 
November, with a peak around August/ September. The nesting density in September (mean = 209 per 24hr 
period) is similar to figures presented in June/ July/ August data in previous reports (Limpus et al 1983, Limpus 
et al 1993 & Sutherland & Sutherland, 2003), and similar density nesting was identified in the August 2007 
scoping study and September 2006 by Ian Bell. More detailed monitoring is required to ascertain the peak 
nesting season, however it is possible that there maybe natural annual fluctuations or variability in the peak 
nesting months between years (Limpus et al, 1993). The cues initiating nesting require further investigation.  

Morphometric and meristic data obtained from N. depressus during 2008 are similar to data collected in previous 
studies. Data collected on this survey provide additional support for the conclusion that the N. depressus nesting 
population from the Crab Island region consists of smaller nesting females laying comparable sized clutches of 
smaller eggs than those of the nesting populations in the southern Great Barrier Reef (GBR) rookeries. The data 
collected for morphometric and emergence is similar to that collected from N. depressus nesting in the south 
western Gulf of Carpenteria (Hamann et al, 2006).  

Sutherland and Sutherland (2003) reported that the highest density nesting occurred in the north of the island, 
whilst Limpus et al (1993) reported that the highest density nesting occurred in the south. This study identified 
that the nesting density was bi-modal, and occurred within main sections of the island: one section was located 
in the north and one in the south. These sections were also identified as high density nesting areas by other 
researchers.  

Limpus et al (1983) identified the timing of nesting to be highly variable and highlighted substantial shifts in day 
and night nesting. The evidence from the patterns observed during this study suggests that nesting density and 
location is determined by tidal patterns; the northern sectors appear to be only accessed when tides are of a 
greater amplitude later at night, while the southern sectors were favoured by an afternoon/ early dark incoming 
tide regardless of tide height. This may be attributed to the deeper water access available in the south and the 
propensity of sand banks restricting island access to a higher tide height in the north. 

Limpus et al (1993) identified that the majority of nesting occurred on beaches with a westerly aspect, and 
indicated that this was due to the protection of being leeward to the prevailing south easterly winds. However, 
this study identified that significant and some of the highest density nesting occurs on the south and south 
easterly end of the island, where it is most exposed to these winds. Within this study, nesting appeared to be 
dictated by island access and suitable nesting habitat, rather than protection from eroding sands. 

Prior to the present study only one remigration capture had been reported for Crab Island. Limpus et al (1993) 
recorded a remigrant N. depressus returning to Crab Island approximately fourteen months after her initial 
tagging in July 1991. In 1997 Sutherland and Sutherland (2003) study identified tagged turtles from 1991 (6 
years), 1992 (5 years) and 1993 (4 years), however it is unclear if or how many times these turtles had nested in 
the unsurveyed intervening period. Forty turtles within this study were tagged in previous seasons . While 
remigration data are limited, it appears that at least some turtles nesting on Crab Island have a short remigration 
interval and quite possibly a large proportion of turtles return within the 12-24 month period. Analysis of this 
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data and further annual monitoring will provide a better understanding of remigration intervals and a more 
accurate assessment of the population size. 

There is some evidence that nesting by olive ridleys on Crab Island and mainland beaches maybe significant 
during the new moon in May. This corresponds with the peak nesting identified in the Northern Territory of the 
only annual study undertaken on olive ridleys. It also corresponds with the mass nesting events known as 
Arribadas which occur around the new moon in Costa Rica. Hawksbill nesting on Crab Island appears to be low 
density, however further studies in the warmer months may reveal more numbers. It appears that E. imbricata or 
L. olivacea nesting on beaches either side of the Jardine River could be considerable. The threats impacting on 
this nesting population require urgent assessment and monitoring. While the level of predation on mainland 
beaches was not quantified, it appeared to be high. There were multiple feral pig tracks evident along the beach 
and within the dunes. Many nests showed signs of feral pig predation, however there were also many recently 
laid undisturbed nests.  

The current predation levels and the extended longevity of N. depressus may not result in an immediate decline 
in population numbers. Given a lack of recruitment to the population may result however in dramatic and 
irreversible nesting cohort crash.  Efforts to mitigate pig predation make it important to include mainland 
beaches extending north from Crab Island to the Jardine River as a supplementary indicator for the N. depressus 
rookery in any future studies. 

$�����������������	�����������
Sutherland and Sutherland (2003) identified that understanding the conservation status of N. depressus is 
complicated by the fact that these turtles may form part of a widely dispersed nesting population in the region. 
This current study has identified that the assessment of the regional status of this nesting population is feasible 
and deserves further study. 

The feeding areas of N. depressus extend over large areas of coastline and it is important that these are protected 
from marine degradation or exploitation if the Crab Island population is to be sustained. This study has 
highlighted migration routes and tracked for the first time flatback turtles outside of Australia. It has also 
highlighted that feeding grounds are widely dispersed. Satellite tracking of a turtles over a several seasons would 
reveal a more detailed insight into post-nesting migrations and feeding areas of N. depressus from Crab Island.  

Figure 6: Migration pathways and feeding grounds of flatback turtles tagged with PTTs whilst nesting on Crab Island 

A DNA study of the various nesting beaches on islands and on the mainland throughout N. depressus range 
would serve to delineate the genetic extent of the Crab Island N. depressus population. The current impact of 
predation on mainland beaches, and the overall impact on the regional population through the movement 
between nesting sites also requires assessment. 
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Nesting rookeries such as Crab Island are highly vulnerable to climate change in a number of ways: mainly due 
to the loss of nesting (and feeding) habitats due to sea-level rise; and increased sand temperatures, which can 
lead to changes in sex ratios or potentially result in mortality (Hays et al, 2003). It will be import to quantify the 
impacts that climate change are likely to have on the rookery by collecting baseline data, providing a model for 
assessing future climate change impacts, and to begin to shape how conservation strategies are developed to 
protect the nesting population. 

The ongoing establishment of improved access to Cape York and its increasing popularity will place increasing 
pressure on areas like Crab Island as a tourism destination. It is well known that tourism and population growth 
in other parts of the world have generally caused declines and disruptions in local marine turtle populations. 
While the possibility of tourism related impacts are likely to be negligible in the immediate future, the long term 
negative result from improved access to the region may be sudden.  

To conserve current populations it is imperative that major existing feeding and nesting sites are protected so as 
to ensure their long term sustainability and security. It is important to determine if the nesting population is 
showing any future trends towards increasing, being stable or decreasing. The opportunity exists to establish the 
baseline criteria for the current and future management of the regional population of N. depressus. A future study 
requires the support of a number of organisations and sufficient resources to undertake an effective assessment. 

This study was effective in completing the first comprehensive study of Crab Island’s flatback over a nesting 
season. It has shown that it is feasible to undertake an annual census for the island. Future monitoring will 
provide valuable biological and population data to assist in identifying conservation management strategies for 
the protection of the nesting population. Indeed, as previous reports have identified (Limpus et al 1983; Couper, 
1993; Limpus et al, 1993; Bell, 2003; Sutherland and Sutherland, 2003; AFMA, 2006), to ensure the long term 
sustainability of the regional nesting population the continued monitoring of the Crab Island rookery should be 
regarded as a priority. 

�

�
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