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1. Expedition Review
M. Hammer (editor)

Biosphere Expeditions

1.1. Background

Biosphere Expeditions runs wildlife conservation research expeditions to all corners of the Earth.
Our projects are not tours, photographic safaris or excursions, but genuine research expeditions
placing ordinary people with no research experience alongside scientists who are at the forefront
of conservation work. Our expeditions are open to all and there are no special skills (biological or
otherwise) required to join. Our expedition team members are people from all walks of life, of all
ages, looking for an adventure with a conscience and a sense of purpose. More information about
Biosphere Expeditions and its research expeditions can be found at www.biosphere-
expeditions.org.

This project report deals with an expedition to Eco Beach, Western Australia that ran from 8 to 22
November 2010 with the aim of determining flatback turtle nesting numbers and how far dispersed
this genetic population is along the seashore of Western Australia.

No known annual or consecutive recording of nesting turtles has occurred in the study site until
now. Anecdotal evidence together with some past track counts by the Department of Environment
and Conservation of Western Australia provided the basis for the establishment of this new annual
monitoring programme.

While the flatback turtle (Natator depressus) is the prime nesting species, green turtles (Chelonia
mydas) are quite likely to nest in the study site too. Other species such as hawksbill (Eretmochelys
imbricata), loggerhead (Caretta caretta) and Olive Ridley turtles (Lepidochelys olivacea) are also
known to inhabit the waters of the study site.

Extensive satellite transmitter tracking of nesting flatbacks further south along the coast of
Western Australia shows migratory paths past the study site to northern foraging grounds off the
coastline of Broome. Where the project’s flatbacks fit in to this overall picture is of prime interest
for future conservation measures. More satellite tagging is also planned for the future.

1.2. Dates

The project ran over a period of two weeks divided into two one-week slots, each composed of a
team of international research assistants, scientists and an expedition leader. Slot dates were:

2010: 8 – 15 November | 15 – 22 November.

Team members could join for multiple slots (within the periods specified). The period was chosen
to coincide with the flatback turtle nesting season for Western Australia.
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1.3. Local Conditions & Support

Expedition base

The expedition was based in a remote region along Western Australian coastline. Eco Beach
Wilderness Retreat (www.ecobeach.com.au) was the base for this project with accommodation in
spacious safari-style tents featuring a private verandah, mattress bed, linen and pillow.

Weather

Day temperatures during the expedition were warm to hot between 25 and 34°C and top
temperatures of up to 40°C. Research work was mainly conducted at night when temperatures
were slightly lower.

Field communications

Mobile phone coverage (Telstra’s Next G network) was available at base and in most parts of the
study site. Landlines were also available at base as well as field radios when on patrol. The
expedition leader also sent an expedition diary to the Biosphere Expeditions HQ every few days
and this diary appeared on www.biosphere-expeditions.org/diaries and excerpts of it also
appeared on www.facebook.com/biosphere.expeditions1.

Transport & vehicles

Team made their own way to the Broome assembly. From there onwards and back to the
assembly point all transport and vehicles were provided for the expedition team, for expedition
support and emergency evacuations. Beach driving was conducted under strict beach driving
protocols.

Medical support and insurance

The expedition leader and the expedition scientist were trained first aiders, and the expedition
carried a medical kit. Further medical support was provided by Eco Beach and the nearest hospital
in Broome is about 1.5 hours by car, 45 minutes by boat or 18 minutes by private plane. Safety
and emergency procedures were in place, but did not have to be invoked as there were no serious
medical incidences during the expedition.

1.4. Local Scientist

Glenn McFarlane is the Marine Species Manager for CVA and has more than seven years
experience working hands-on with sea turtles in Central America and Australia. Glenn moved to
Costa Rica in 2004 with the aim of building the first secure turtle hatchery at Cahuita National
Park. This achieved, along with a vastly reduced local poaching rate of eggs and turtles plus years
of gained experience at many projects, he returned home to Australia to continue working with
CVA establishing sea turtle conservation and research projects. Glenn has led more than 500
turtle patrols, walked over 6,000 km and handled more than 37,000 eggs in his efforts for turtle
conservation.
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1.5. Expedition Leaders

The expedition was led by Matthias Hammer (group 1) and Wren McLean (group 2).

Biosphere Expeditions was founded in 1999 by Dr. Matthias Hammer. Born in Germany, he went
to school there, before joining the Army at 18, and serving for several years amongst other units
with the German Parachute Regiment. After active service he came to the UK and was educated
at St Andrews, Oxford and Cambridge. During his time at university he either organised or was
involved in the running of several expeditions, some of which were conservation expeditions (for
example to the Brazil Amazon and Madagascar), whilst others were mountaineering/climbing
expeditions (for example to the Russian Caucasus, the Alps or the Rocky Mountains). With
Biosphere Expeditions he has led teams all over the globe. He is a qualified wilderness medical
officer, ski instructor, mountain leader, divemaster and survival skills instructor. Once a rower on
the international circuit, he is now an amateur marathon runner and Ironman triathlete.

Wren McLean was born in Australia and grew up breeding reptiles and caring for other orphaned
and injured wildlife. She is an environmental science graduate and has participated in many
wildlife research projects including Australian gliding possums, marine turtles, marsupial moles,
humpback whales, migratory wader birds and seabirds. She has a strong dedication to
environmental justice and worked on numerous campaigns and expeditions to protect biodiversity
and natural resources. Wren is also a yoga teacher and artist who loves long distance swimming
and kayaking.

1.6. Expedition Team

The expedition team was recruited by Biosphere Expeditions and consisted of a mixture of all
ages, nationalities and backgrounds. They were (with country of residence):

8 – 15 November 2010

Jügen Hatzenbichler (Austria), Mehri Homayunfard (Australia), Ritva Honkanen (Finland), Deborah
Jackson (Australia), Annie Johns (Australia), Mary Loughran (USA), Keith Millar (UK), Petra
Schneider (Germany), Rasha Skybey (Australia), Valma Spencer-Sun (Australia), Stephen Swan
(UK), Gordon Thomson (UK).

15 – 22 November 2010

Tamara Caddy (Australia), Christine Cheong (Singapore), Vanessa Croll (Australia), Tyler Herbst
(Australia), Jade Marquez (USA), Katherine Sablan (USA), Hooi Hoon Teo (Singapore),
Cameron Wilson (Australia).

1.7. Other Partners

Our main partner on this project is Conservation Volunteers Australia (CVA), a leading Australian
non-profit and non-political, practical conservation organisation operating in all States and
Territories of Australia as well as New Zealand. Other partners are the Cable Beach community-
based monitoring programme in Broome, the Western Australian Department of Environment and
Conservation, the Chelonia Wildlife & Rehabilitation Centre, Environs Kimberley and Seagrass
Watch. Our Eco Beach resort base also has a relationship with the traditional aboriginal owners of
the land, the Yawuru Native Holders Aboriginal Corporation. Corporate support comes from Land
Rover, Swarovski Optik and Snowgum, an Australian outdoor equipment retailer.



© Biosphere Expeditions
www.biosphere-expeditions.org

7

1.8. Expedition Budget

Each team member paid towards expedition costs a contribution of £980 per person per 7 day slot.
The contribution covered accommodation and meals, supervision and induction, special non-
personal diving and other equipment and air, and all transport from and to the team assembly
point. It did not cover excess luggage charges, travel insurance, personal expenses such as
telephone bills, souvenirs etc., as well as visa and other travel expenses to and from the assembly
point (e.g. international flights). Details on how this contribution was spent are given below.

Income £

Expedition contributions 16,185

Expenditure

Base camp and food
includes all board & lodging and sundries at Eco Beach Resort

5,669

Equipment and hardware
includes research materials & gear, etc.

169

Staff
includes local & international salaries, travel and expenses

2,679

Administration
includes registration fees, sundries etc

21

Scientific services & logistics organisation
Payment to Conservation Volunteers Australia

5,006

Team recruitment Western Australia
as estimated % of PR costs for Biosphere Expeditions

3,320

Income – Expenditure - 679

Total percentage spent directly on project 104%*

*This means that in 2010, the expedition ran at a loss and was supported over and above the
income from the expedition contributions by Biosphere Expeditions.
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1.9. Acknowledgements
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team members (who are listed above) who provided an expedition contribution and gave up their
spare time to work as research assistants, the research would not have been possible. The
support team and staff (also mentioned above) were central to making it all work on the ground.
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General Manager Jodie Mott and her staff were supportive of the research teams. It was thanks to
the generosity of Managing Director Karl Plunkett that funding was made available for one of the
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The efforts of Research Assistant Tony Dingwall of NSW cannot be understated for his
professionalism and good company working with sea turtles at night. The authors would like
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staff of Conservation Volunteers and the many volunteers who conducted the patrols during the 40
nights of the programme. Heartfelt thanks also to naturalists Dave and Fiona Harvey for their
enthusiasm and assistance in recording early season nesting activity.

Western Australia Department of Environment and Conservation: The input, technical comments
and general support of this programme by Dr RIT (Bob) Prince is gratefully appreciated.

Sirtrack Wildlife Tracking Solutions: Wildlife Telemetry Consultant Kevin Lay provided invaluable
assistance and advice on the platform terminal transmitter programming and data analysis of
preliminary results.

Crackpots Marine & Rural Supplies: The harnesses used for the platform terminal transmitters
were mostly hand made especially for Australian flatback sea turtles. Many years of research and
development have gone into them and we thank Paul Tod for his advice and assistance.

CLS (Collecte Localisation Satellites) & www.seaturtle.org: CLS – Argos Systems is the satellite
telemetry used to receive signals from the transmitters. The raw data is received by CLS and then
processed by the free STAT software and system operated by seaturtle.org.

The help from Michael Coyne of seaturtle.org in assisting with the set up of the Conservation
Volunteers website pages for public viewing is appreciated.

1.10. Further Information & Enquiries

More background information on Biosphere Expeditions in general and on this expedition in
particular including pictures, diary excerpts and a copy of this report can be found on the
Biosphere Expeditions website www.biosphere-expeditions.org.

Enquires should be addressed to Biosphere Expeditions at the address given below.
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2. 2010 nesting activity for the flatback turtle (Natator
depressus) at Eco Beach Wilderness Retreat,

Western Australia
Glenn McFarlane

Marine Species Manager
Conservation Volunteers

2.1. Introduction & background

In 2000, Cyclone Rosita wreaked devastation along the north western Kimberley coastline of
Western Australia. The original wilderness retreat, operated by Australian Eco Constructions and
located at the bottom of Roebuck Bay south of Broome, was destroyed by the cyclone. Years later
at the same location, Eco Beach Wilderness Retreat reopened mid-2009, providing guests and
visitors an opportunity to once more connect with the natural environment.

Conservation Volunteers, in developing the Wild Futures national wildlife conservation programme,
has a special interest in this region of the Kimberleys. Wild Futures makes a measurable
difference to the future of many of Australia's most treasured animals including the Australian
flatback sea turtle (Natator depressus), which nests on beaches in the Broome region. In addition
to the Eco Beach Sea Turtle Monitoring Programme, Conservation Volunteers also conducts
additional flatback turtle research programmes in the region at Cable Beach and at 80 Mile Beach.

2.2. Eco Beach Sea Turtle Monitoring Programme

Figure 2.2a. Locality map showing Eco Beach and the survey area. (Source: Google Earth)
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This survey area located at the bottom of Roebuck Bay is rich in invertebrate fauna found
throughout the mudflats, which in turn is fed by the expansive Roebuck Plain. The mudflats give
way further south to a long coastal beach running to Cape Villaret and beyond. The study area and
Roebuck Bay are renowned for the migration of Arctic shorebirds.

The gradient of Eco Beach is generally flat with a high tidal range in excess of 11 m throughout the
year and 10 m during the turtle nesting season. The beach and survey area was geographically
divided into three sectors for the programme; (a) Resort, (b) Cliffs, (c) Jack’s Creek (see Figure
2.3a below).

(a) Sector: Resort

This first sector extends from the Resort to Cliffs South (a distance of 6 km). The sector has a
small low lying dune area adjoining the beach highlighted by a large, sweeping curved coastline.
The dunes are sparse in vegetation with soft, sandstone-like low rock structures interspersed.
Nesting activity occurs from the high tide mark (which varies greatly) to the occasional nest past
the dune amongst the sand and soft rock material.

(b) Sector: Cliffs

The middle beach sector is from Cliffs South to Cliffs North (a distance of 2.5 km). This straight
section of beach butts up against what is mostly vertical rocks and cliff faces to a height of 5 m.
There is no consistent suitable nesting area where sand meets rock, although nests and false
crawls (no eggs deposited) have been recorded annually in this sector. Occasionally a small sand
dune up to 2 m against the cliffs appears throughout the year where nesting activity is restricted.

(c) Sector: Jack’s Creek

The final sector is from Cliffs North to just before the entrance to Jack’s Creek (a distance of 3.5
km). This is a slightly curved section of beach bordering low dunes and a floodplain, which opens
to the sea just north of where the Cliffs sector ends. Locally known as Jack’s Creek, this inlet and
mangrove area is a popular destination for resort guests and Broome locals for the purpose of
Mangrove Jack and Barramundi fishing. The majority of nesting takes place between the high tide
mark and the fore dune. The vegetation covered dune area past the fore dune is small and
unsuitable for nesting activity. In most places these narrow dunes adjoin the low lying flood plain.
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Figure 1.3a. Survey area showing patrol sectors (base map: Map Source / Google Earth).
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Patrol days, times and locations

Nightly patrols were conducted from Monday 8 November to Saturday 18 December 2010 which
concluded the programme with the standard morning survey. The patrol times varied progressing
approximately an hour later each night following the high tide. The length of the patrols varied
based on how many turtles were encountered on a sector, but averaged around three hours each
night.

Two back to back patrols departed on foot from the Resort sector with one patrol camped out
overnight at the Jack’s Creek sector. The Cliffs sector was never patrolled at night due to a lower
level of nesting activity and unsuitable nesting areas where water meets cliffs. Each day
commencing at sunrise, the Jack’s Creek sector team completed a morning survey of the entire
beach during their return to the resort.

This morning survey, conducted for each of the 40 nights, recorded:

Nest and false crawl activity after the patrols had finished
Hatchling emergence
Interference by predators
Injured and stranded turtles

In turtle time, the actual date recorded on the data sheets (and used in data analysis for this
report) commenced at midday continuing through the night to the following midday.

Table 2.3a. Nightly patrols by sector.

Date: 8/11 9/11 10/11 11/11 12/11 13/11 14/11 15/11 16/11
Resort – patrol 1
Resort – patrol 2
Jack’s Creek ¹ ¹

17/11 18/11 19/11 20/11 21/11 22/11 23/11 24/11 25/11
Resort – patrol 1
Resort – patrol 2
Jack’s Creek ² ¹ ¹ ¹ ¹

26/11 27/11 28/11 29/11 30/11 1/12 2/12 3/12 4/12
Resort – patrol 1
Resort – patrol 2
Jack’s Creek

5/12 6/12 7/12 8/12 9/12 10/12 11/12 12/12 13/12
Resort – patrol 1
Resort – patrol 2
Jack’s Creek ¹ ¹ ¹ ¹

14/12 15/12 16/12 17/12
Resort – patrol 1
Resort – patrol 2
Jack’s Creek

Table Key:

Grey shading indicates a completed patrol
¹ No patrol at Jack’s Creek as tides over 9.20m washed over the camping area and the majority of the patrol beach
² No patrol at Jack’s Creek due to the combined deployment of PTTs on the Resort sector
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Table 1.3b. Data sheet fields and their significance

DEC tagging data sheet
Beach Location of the monitoring
Date Date the patrol commenced
Time (24 hour clock) Time the patrol located a turtle or nesting activity
Species Which species of turtle located
Remigrant tag number - left / right Flipper tag numbers already in a turtle
New tag number - left / right New tags (or tag) inserted by the patrol
Tag location / barnacled / fixed / scars To help gauge the tag duration and status
PIT tag – present / location / number Passive Integrated Transponder for identification
CCL (total length and to any notch) Measuring the Curved Carapace (shell) Length
CCW Measuring the Curved Carapace Width
Tagger / Measurer Cross check of personnel if required
Turtle activity when tagged Action e.g. digging nest, laying eggs, returning to water
Beach position Location e.g. below high water, above high water, in dune
Latitude To locate nesting activity with GPS
Longitude To locate nesting activity with GPS
Clutch completed - yes / no / unsure Visual confirmation of eggs being deposited
Egg count Statistical purposes
Injuries checked – yes / no Statistical purposes
Body part (mark damage location) To help gauge the health of the turtle
Damage – minor / major / deformity To help gauge the health of the turtle
Flipper damage (mark damage location) To help gauge the health of the turtle
Comments Any additional observations noted

Additional Conservation Volunteers data
Code Allocated Nest or False Crawl code
Number of body pits To gauge unsuccessful nesting attempts in the dry sand
Track width Statistical purposes and to estimate reencountered tracks
Turtle seen: Yes / No To gauge the success of the patrols, help determine activity
Nest depth To gauge sand erosion or accretion upon exhumation
Nest width Statistical purposes, correlation to nest depth, track width
DNA number Vial number for genetic analysis of flipper tissue
Data logger Nest temperature data logger to assist sex ratio determination
Egg size / weight Statistical purposes
Hatchling size / weight Statistical purposes
Triangulation Diagrammatic details of the nest entrance

A separate standardised data sheet was used to record mortality and strandings with the
information provided to DEC.

Conservation Volunteers exhumation sheets were used to record the fate of each nest marked
during the programme.
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Tagging

External tags were inserted into the front flippers of all untagged turtles. The self locking titanium
tags do not corrode or irritate the skin or flesh of the turtle. The tags used on the programme
during 2010 were purchased from Stockbrands with a DEC numerical range of WA83701 to
WA83875 and 25 turtles were tagged.

Wearing surgical gloves, Research Assistants first inspected the turtle for existing tags or scars.
Existing tags were cleaned of barnacles and algae and checked for skin growth or restrictions.
Prior to tag insertion, the numbers were recorded on the data sheet, tags individually prepared and
the area of the flipper sterilised on both sides. The lowest numbered tag was inserted first into the
trailing edge of the left flipper, centre of the first scale out from the axilla (the armpit). The same
position and process was used for right side flipper tagging.

Figure 2.3b. Pliers (left) and titanium tag in situ (right).

DNA sampling

As no previous tagging or DNA sampling had been undertaken on flatback turtles in this part of
WA prior to the commencement of this programme, it was essential that suitable samples of skin
were collected for genetic analysis.

Sampling was done during 2010 at the request of the Institute for Applied Ecology, Faculty of
Applied Science at the University of Canberra. DNA samples were taken from all encountered
nesting flatbacks and from one dead hatchling.

After the nesting or false crawl processes were complete, a small area of skin was sterilised on a
rear flipper of each turtle and a sample approximately 4 mm x 4 mm was removed and placed in a
vial containing a preservative solution. The affected area was checked for any bleeding and the
turtle released.

A total of 27 DNA samples were taken from Natator depressus including 2008 and 2009 remigrant
flatbacks which were nesting at a one or two year interval. The two turtles on which PTTs were
deployed have also been sampled.
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Biometrics

Each turtle encountered was measured when covering the nest after the egg laying process was
complete or when returning to the sea. Measurements were taken three times to ensure correct
statistical information. Only the length and width of the carapace (shell) was measured in
centimeters, not the overall length of the turtle (see Figure 2.3c). Longitudinal measurements were
taken from a central point of the carapace near the head to the middle of the notch found at the
end of the carapace (CCL: curved carapace length). The widest point of the carapace was also
recorded (CCW: curved carapace width).

Figure 2.3c. Measuring the CCW (left) and CCL (right).

A body inspection of each turtle was conducted to record any scars or pieces missing from all four
flippers, presence of any barnacles or parasites, any body or shell deformations and also to note
the successful excretion of salt as fluid from the eyes.

Additional measurements and data were taken such as the track width of the front flippers, the
nest depth and width, location of the nest relative to the water, whether it was a new or remigrant
tagging and the number of body pits per nesting attempt.

Nest marking

During the 2008 programme, successful nests were only recorded using GPS. However, in 2009
and 2010 all nests were marked with a bamboo stake and tag 1 m behind the nest entrance.

Once the turtle had finished nesting, volunteers triangulated the nest entrance. As GPS accuracy
is to within a 2 m radius, each nest was triangulated using two natural or placed markers and the
actual nest entrance as reference points. Measurements using a 50 m tape and compass bearings
(see Figure 2.3d below) were also part of the triangulation method to locate the exact location of
the nest entrance for exhumation after the hatching process was complete.
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Figure 2.3d. Volunteers triangulating a Jack's Creek sector nest

Data loggers

Temperature data loggers were deployed in four
flatback nests during the incubation period, plus two
additional loggers have been permanently buried at
either end of the nesting beach.

In each of the four nests, two DS1922L Thermochron
iButtons (High Resolution 8kb / ±0.01°C) were attached
to a cord at set intervals and lowered into the nest as
the turtle commenced the egg laying process. No
disturbance to the turtle or interruption to the egg laying
process was observed.

The first iButton was placed at the bottom of the nest
and the second iButton located 25 cm further up the
cord, which was then laid on the sand surface to allow
the turtle to cover and camouflage the nest. The cord
was then buried in a small sand channel and attached
to a false marker next to the bamboo nest marker and
tag. This eliminated the possibility of the bamboo nest
marker being removed by external forces during
incubation and damaging the nest. All eight temperature
data loggers (two per nest) were recovered during the
exhumation process (see Figure 2.3e). The data
loggers were programmed to record hourly nest
temperatures.

Fig 2.3e. Removal of data loggers during exhumation.
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The purpose of the iButton data loggers located in nests was to gather data relative to successful
embryo development and to indicate whether a nest has produced all males, all females, or a split
of the sexes.

As a characteristic of TSD (Temperature-dependent Sex Determination), the pivotal temperature
of turtle eggs is the constant incubation temperature that produces equal numbers of males and
females. The pivotal temperature during the middle period of incubation determines the sex of the
hatchlings and the subsequent male / female ratio of the nest. Limited studies in this field have
been published for flatback turtles, although the pivotal sex temperature has been noted at 29.3ºC
(Limpus, 1995).

Warmer nest temperatures produce predominantly females while cooler temperatures result in
more males. The pivotal temperature for each species of marine turtle varies slightly, not only by
the number of degrees, but also by geographical regions around the world where a turtle species
nests. The survey area has recorded only flatback turtles nesting during the first three years of the
programme. A definitive pivotal temperature for this species is yet to be determined.

The two additional single data loggers were deployed at either end of the survey area as part of a
long term study by Conservation Volunteers to monitor any changes in climate at this nesting
beach. One DS1922L Thermochron iButton was buried in the main Resort sector nesting area at a
depth of 70cm. The same process was repeated at the main Jack’s Creek nesting area.

Platform Terminal Transmitters (PTTs)

Two PTTs were deployed during the
programme. KiwiSat 101 transmitters from
Sirtrack Limited were used (see Figure 2.3f),
tracked through the Argos system and
displayed on www.seaturtle.org for public
viewing.

Each pre-programmed PTT contains lithium
cells, which power the transmitter to emit a
VHF signal to the nearest Argos satellite when
the turtle surfaces to breathe. This occurs
when the small antenna on the PTT comes in
contact with the air. With software updating the
location of a tracked animal daily, a range of
data can be obtained depending on the type of
transmitter and the sensors required.

One of the main gains from deploying PTTs on
nesting sea turtles is to track migratory
movements from nesting to foraging to mating
grounds as the life cycle of the turtle
progresses. Effective tracking can lead to the
effective management of turtle stocks, which
can often cross international waters.

Figure 2.3f. KiwiSat 101 transmitters with test antenna (foreground).


