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MARINE TURTLE STRATEGY
Queensland has the longest history of marine turtle conservation and management in
Australia commencing in 1932. In 1968, Queensland became the first jurisdiction in the world
to protect all marine turtle species within its borders. The current conservation status of, and
legislative and regulatory management arrangements for marine turtles are provided in
Appendix 1. The Queensland Government continues to commit to turtle conservation
through the Reef 2050 Plan, the Recovery Plan for Marine Turtles in Australia 2017-2027,
implementing a Conservation of Migratory Species (CMS) single species action plan where it
fits with the Queensland Government strategy and through long term investment in the
Queensland Turtle program. Fifty years of continuous research and monitoring has occurred
at Mon Repos, near Bundaberg.
Maintaining healthy marine turtle populations is important for Queensland’s biodiversity,
cultural and social values and contributes significantly to the Queensland economy through
tourism. Marine turtles play an important ecological role in the shaping and regulation of
coastal marine communities by contributing to the maintenance of healthy seagrass beds
and coral reefs, helping balance marine food webs and facilitating nutrient cycling. Turtles
feature prominently within the cultural beliefs and practices of many indigenous coastal
communities in Queensland. They are also an iconic species and key attraction for
Queensland tourism, particularly at Mon Repos, Heron Island and Lady Elliott Island.
Six of the world’s seven species of marine turtles have been recorded breeding and foraging
in Queensland. The distribution and abundance by species and genetic stocks are provided
in Appendix 2 and a generalised lifecycle in Appendix 3.
The Conservation and Biodiversity Operations Branch (CBOB) of the Department of
Environment and Science acknowledges that it is only one of the agencies working on the
management and recovery of marine turtles in Queensland. Other key organisations are
Queensland Parks and Wildlife Service (QPWS) within the same department, the Great
Barrier Reef Marine Park Authority, and research institutions including James Cook
University, Griffith University and the University of Queensland.
This strategy relates to CBOB’s own actions and the influence it seeks on actions of others
in regards to five species of marine turtle:


loggerhead



green



flatback



hawksbill, and



olive ridley

Leatherback turtles have not been recorded nesting on the eastern Queensland coast since
December 1996. However there have been recent reports of leatherback turtle sightings in
the Gulf of Carpentaria. A strategic approach to conservation and management of this
species will be determined following confirmation of those reports.
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CBOB’s overarching strategy for marine turtle species management has seven interrelated
elements:
1. Monitoring
2. Data management
3. Communication, and education
4. Research
5. Partnerships
6. Threat abatement (management) and regulation
7. Habitat management

1.

Monitoring

The monitoring strategy is directed at meeting obligations under the Reef 2050 plan and at
key stages in the life cycle to:


identify trends in population, distribution and abundance



identify if changes are outside of the limits of acceptable change.

The key stages in monitoring marine turtle life cycle and the associated tactics are:


Nesting: monitoring of standard parameters of at least two index beach sites per
species and preferably per stock of the species. Rookeries have been identified and
prioritized for monitoring in Table 1. A site has yet to be established for hawksbill
monitoring in the Torres Strait or the eastern Gulf of Carpentaria. Additional sites for
monitoring temperature may be needed as a consequence of climate change.



Courtship: the continued monitoring of green turtles at three known sites of
aggregations of courtship (Table 2). Other species are not known to have such large
aggregations of courtship. Loggerheads have some sites at a smaller scale such as
Point Lookout.



Foraging: monitoring of standard parameters of at least two index foraging sites per
species and preferably per stock of the species. Foraging areas have been identified
and prioritized for monitoring in Table 3. Satellite telemetry studies of foraging turtles
can provide clear definition of habitat use that is relevant to providing advice with
respect to Marine park zoning. Gaps in monitoring of foraging turtles exist in Torres
Strait and Gulf of Carpentaria.



Migration: Analysis of flipper tag recoveries, satellite telemetry tracks and genetic
stock identification provides the information that links the dispersed foraging areas to
the respective nesting beaches and hence defines the migratory dispersal of the
turtles in Queensland. These migration data when overlaid with knowledge of threats
can inform on where collaboration would be warranted at the interstate, national and
international level. Identification of potential international threats provides that basis
for liaison with the Commonwealth Government.

Appendix 4 provides further detail of the monitoring strategy and associated tactics.
The monitoring strategy is directed at the key stages in the marine turtle life cycles and at
meeting obligations under the Australian Government’s Reef 2050 Plan.
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In particular, CBOB commits to:


As its highest priority, maintaining long term monitoring at index nesting sites as per
Table 1.



Monitoring temperature at a series of the index nesting beaches throughout
Queensland – Including for example: Mapoon, Milman Island, Heron Island, Curtis
Island, Mon Repos and Sunshine Coast.



Monitoring the courtship and foraging sites as outlined in tables 2 and 3 and
identification of loggerhead courtship sites.

2.

Data Management

An advantage of turtle research and management in Queensland has been the long term
cohesive management of data with CBOB providing the primary data management systems.
The data systems are:


Queensland turtle research database (TURTDATA).



Turtle migration database and the turtle nesting database (partly derived from
TURTDATA).



Strandnet provides temporal and spatial data relating to sick, injured and dead
marine wildlife. It focusses on cetaceans, dugongs, pinnipeds, threatened sharks,
turtles.

While the emphasis has been to collate data relevant to management of marine turtles in
Queensland, the data bases are open-ended and can accommodate data at a National and
global level. Further details of the Data Management Systems used by CBOB are provided
in Appendix 5.
CBOB commits to:


Including all data it collects into the relevant databases in a timely manner and to
make that data available to others.



Continuing to provide data storage, security and management.



Upgrading the Strandnet system.



Producing annual reports on strandings and making them available on the
departmental website.

A prerequisite for quality data are standardised measurements for the different monitoring
strategies and measurement techniques. CBOB commits to:


Turning the training provided into recognised modules. A list of training skills is
provided in Appendix 6.



Providing training to partners.



Codifying the activities associated with the different monitoring tactics (see Appendix
4).
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3.

Communication, education and reporting

The communication and education components relate to community engagement and
reporting obligations for government and scientific accountability and transparency. Details
of the communications strategy are provided in Appendix 7.
A benefit of the volunteer program (Queensland Turtle Conservation Volunteers) is that the
thousands of people who have volunteered as part of the broader community have had
training and education in turtle conservation. A consequence of this is a broad network of
people who report on turtle nesting and other behaviour. The ecotourism and community
engagement now conducted by QPWS at Mon Repos was initiated as part of the
conservation program.
Communications
CBOB has developed an overarching communication strategy with the aims of:


Informing the community about how to reduce their impact on turtles in Queensland.
Specific programs are ‘Cut the Glow to help Turtles Go!’, ‘Go slow for those below’,
and messages relating to keeping off vegetated dunes, keeping dogs on leashes on
nesting beaches and turtle watching.



Improving science and information messages. Two citizen science programs: ‘Snap’
a leatherback and ‘Disturbed nest: let us know’ are at the concept stage. Messages
around turtle behaviour such as turtle basking have also been prepared.

CBOB commits to:


Improving the information on its website particular summary information on turtle
distributions and research results, tracking results, including tracking videos and
tracking summaries and species identification.



Further developing citizen science programs.



Providing ongoing support to the specific threat abatement communication programs

Reporting
CBOB currently has joint national reporting obligations for two main strategic plans in
relation to marine turtle management in Queensland:


Reef 2050 Plan.



Recovery Plan for Marine Turtles in Australia 2017-2027.

CBOB also contributes to the State of the Environment reporting.
The Reef 2050 Plan was released by the Australian and Queensland governments in March
2015 and is the overarching framework for protecting and managing the Reef until 2050. The
Plan includes three key actions which are linked to marine turtle conservation in the Great
Barrier Reef:


Identifying key habitat types that support foraging for marine turtles within the GBR
World Heritage Area.



Identifying, protecting and managing key marine turtle nesting areas.
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Monitoring and reporting on turtle breeding/nesting success of green, loggerhead,
flatback and hawksbill turtles at key locations.

In addition, CBOB commits to:


Peer reviewing results through scientific publications.



Lodging copies of project reports with the departmental library for public access.

4.

Research

Research is currently being undertaken to address specific marine turtle managementrelated questions. For example, CBOB is leading in studies on the impact of altered light
horizons on turtle behaviour. Other research projects underway are home range and
migratory corridors using satellite telemetry, photo identification, genetic stock identification,
impacts of climate change, health and diet studies. Research projects are summarised in
Appendix 8.
CBOB commits to:


Better understanding of the ecology of the marine turtle species.



Setting the limits of acceptable change.



Providing an understanding of the population dynamics of each species that can
guide the establishment of standards for managing egg loss and the take of turtles in
their foraging areas and nesting beaches to enhance recovery of depleted
populations or to maintain sustainable populations of the less threatened populations.



Understanding the causes of changes at the key stages in the species’ lifecycles.



Investigating solutions to mitigate threats.

5. Partnerships
CBOB partners with others through:


Joint projects or on research and monitoring projects where CBOB has a lead or
minor role mostly with universities and other government bodies.



Providing technical and off-site support on projects carried out by others.



Supervision of honours and post graduate students.



Conducting monitoring and research using trained volunteers

CBOB has significant partnerships and provides advice and support to Traditional Owner
groups and associated Land and Sea Rangers in particular Quandamooka (Moreton Bay),
Gidjardil (Bundaberg), Gudjuda (Bowen), Girringun (Cardwell), Yarrabah (Cains), Irrugangi
(Cairns), Yuka Baja (Cooktown), Cape Melville/Flinders Island (Cape Melville), Hope Vale
Congress (Cooktown), Lama Lama (Princess Charlotte Bay), Apudthama (Nth Cape York),
Mapoon and Aurakun. The western Cape York communities are particularly significant for
the management and monitoring of nesting beaches of the olive Ridley turtle. The Great
Barrier Reef Marine Park Authority and QPWS both have major traditional owner
engagement with Traditional Owners in relation to turtle conservation and management.
8

CBOB commits to continuing partnerships and to introducing on line applications for
volunteering.

6.

Threat abatement and regulation

The outcome of the strategy’s elements is for CBOB to contribute to threat abatement.
Appendix 9 details the current and historic major threats and abatement actions.
As a consequence of turtle biology, benefits for conservation are often not realised for
decades. This is exemplified by monitoring at Raine Island which identified a 20 year failure
to produce sufficient green turtle hatchlings to maintain a sustainable population. Abatement
actions taken now on Raine Island may rectify this situation.
Another example which indicates that threat abatement is required is a CBOB pilot study into
the green turtle foraging grounds. The study has identified that northern GBR green turtle
population appears to be malfunctioning with greatly reduced recruitment of small juveniles
and that there is an alarming shortage of young males entering the population. This is
consistent with predictions based on the reduced Raine Island hatchling production and on
the climate change predictions for feminising of turtle populations.
CBOB commits to contributing to threat abatement at the micro and macro scales through:


Reviewing the status of each species/stock on at least a five year cycle including
analysis of data historically and population modelling to identify emerging threats.



Providing the Turtle Egg Predation Indicators to assist in the identification of beaches
with excess disturbance of the nesting turtles and beaches with excessive loss of
eggs. Identifying any other turtle nesting beaches or foraging areas that require
protection.



Providing advice on regulatory actions and management.



Acting as a regulator under the Nature Conservation Act 1992.

7.

Habitat management

A consequence of long term turtle research and management in Queensland has been the
establishment of a comprehensive network of protected areas in Queensland under the
Nature Conservation Act, 1992 and the Marine Parks Act (Appendix 1):
Marine turtle populations can benefit from habitat management directed to counter acting the
impacts of human activities, including:


Removal of weeds and invasive species whose roots negatively impact the
incubation success of eggs.



Management of shade on nesting beaches to counter the impacts of increasing sand
temperatures negatively impacting hatchling sex ratio and hatching success of eggs.



Manipulation of dune vegetation and skylines behind nesting beaches to provide a
dark horizon to minimise disruption to ocean finding behaviour of hatchlings and adult
turtles.
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Restoration of sand dunes on nesting beaches where the natural process are no
longer supporting the rebuilding of the sand dunes following storm erosion.



Removal of beach washed debris that impedes successful nesting on the beaches,
including excessive amounts of beach washed timber and ghost nets.

Within increasing urban and industrial development of coastal areas adjacent to marine turtle
nesting beaches, there is increasing sky glow behind and over the nesting habitat that
disrupts the ocean finding behaviour of turtles with resulting reduction in the nesting
population visiting these beaches and increased mortality of hatchlings on the nesting beach
and in the adjacent waters.
CBOB is not a land or sea habitat manager. It does commit to provide advice in relation to:


Habitat management of nesting beaches to minimise alteration of the nesting habitat
resulting from human activities and to maximise hatchling production.



Marine and terrestrial protected areas with associated zoning for habitat
management.



Maintaining dark horizons surrounding marine turtle nesting beaches in Queensland.
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Table 1. INDEX MONITORING SITES FOR NESTING
(Priority highest for the species/stock: high, medium, low)

sGBR

Woongarra Coast

eAust

Peak Island

Census type

Current Monitoring management

Flatback

eAust

Olive Ridley

Heron Island

Hawksbill

Green

Species identified to stock*

Loggerhead

Rookery

Total season tagging census

CBOB with QTC volunteers

eAust

Total season tagging census

CBOB with QTC volunteers

eAust

Irregular to regular 2 wk midseason tagging census

CBOB with QTC volunteers;
GPC sponsored;
Previously CQU (Dr J. Parmenter)

Lady Musgrave Island

eAust

sGBR

2 wk tagging census for
loggerhead; track counts for
greens

CBOB with QTC volunteers

Wreck Island

eAust

sGBR

2 wk tagging census for
loggerhead; track counts for
greens

CBOB with QTC volunteers

Wreck Rock Beaches

eAust

5 wk mid-season tagging census

TurtleCare Volunteers Queensland Inc. &
CBOB

2 wk mid-season tagging census

CBOB with QTC volunteers;

Curtis Island

eAust

GPC sponsored
Avoid Island

eAust

2 wk mid-season tagging census

CBOB & QTFN with GU (Dr N.
FitzSimmons) & Wild Mob volunteers;
GPC sponsored

Raine Island

Incomplete tagging census,
monitoring selected parameters

nGBR
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QPWS

nQld

Census type

Current Monitoring management

Flatback

Hawksbill

nGBR

Olive Ridley

Green

Species identified to stock*

Loggerhead

Rookery

1mth mid-season tagging census
for hawksbills

CBOB, WWF & Volunteers & Inginoo L&S
Rangers

AF

1 mth mid-season, track & nest
census, predation census

Mapoon L&S Rangers, CBOB & QTC
volunteers

AF

Irregular, mid-season tagging

CBOB & Inginoo L&S Rangers

1976-1978;

Originally supported by Applied Ecology
P/L;

2002 – present

Recommenced by CBOB & TSRA

nGBR

2006 – present

TSRA managed site

sGBR

2 wk tagging census for
loggerhead; track counts for
greens

CBOB with QTC volunteers

eAust

2 wk mid-season tagging census

Previously CQU (Dr J. Parmenter)

AF

Irregular track & nest census;
predation census

Balkanu Cape York Development
Corporation P/L & CBOB

Jardine Beach

AF

Variable 1-2 mth track & nest
census, predation & some
tagging

Inginoo L&S Rangers & CBOB

Wunjunga, Ayr

eAust

Mid-season track and nest
census, some tagging

CBOB , WWF & Gudjuda L&S Rangers

Total season track & nest count

CBOB QTC volunteers

Milman Island
Flinders Beach, Mapoon

wCYP

Crab Island
To be identified a Torres
Strait hawksbill site

nQld

Bramble Cay

nGBR

Dauer Island
North West Island

eAust

Wild Duck Island
Aurukun Main Beach,
Aurukun

Nth Stradbroke Island

wCYP

eAust
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Mackay Turtle Watch

Census type

Current Monitoring management

Flatback

Olive Ridley

Hawksbill

Green

Species identified to stock*

Loggerhead

Rookery

eAust

Total season track & nest count

Sunshine Coast

eAust

Total season track & nest count

Sunshine Coast Regional Council. Coolum
Coast Care & CBOB

Bribie Island

eAust

Total season track & nest count

CBOB QTC volunteers

*Key for stocks: sGBR = southern Great Barrier Reef; nGBR = northern Great Barrier Reef; AF = Arafura Sea; wCYP = western Cape York Peninsula;
nQld = northern Queensland; eAust = eastern Australia
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Table 2. INDEX COURTSHIP AREAS

Census type

Monitoring management

Flatback

Olive Ridley

Hawksbill

Green

Species identified to stock

Loggerhead

Courtship area

Heron Reef

sGBR

1 mth (Oct-Nov) tagging census of
courting males & females

CBOB with QTC volunteers

Sandy Cape

sGBR

2 wk (Oct-Nov) tagging census of courting
males & females

QPWS & CBOB with QTC
volunteers

North West Reef

sGBR

Intermittent: 1 mth (Oct) tagging of
courting males & females

CBOB with QTC volunteers
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Table 3. INDEX FORAGING AREAS
(Stocks identified to the foraging area denote the dominant foraging stock. “Mixed” denotes mixed stocks not clearly identified to a dominant stock).

sGBR

mixed

Census type

Monitoring management

Flatback

Hawksbill

eAust

Olive Ridley

Green

Heron-Wistari Reefs

Species identified to stock

Loggerhead

Foraging area

Tagging census of 100s turtles per year;
laparoscopy 1983-1999

CBOB with QTC volunteers

Shoalwater Bay

sGBR

Tagging census of 100s turtles per year;
laparoscopy 1986-2012

CBOB with QTC volunteers

Repulse Bay

sGBR

Tagging census of 100s turtles per year;
laparoscopy 1988-1992

CBOB with QTC volunteers

Green Island Reef

sGBR

Tagging 10s of turtles per year; some
laparoscopy

CBOB & QPWS

Low Isles

nGBR &
sGBR

Tagging 10s of turtles per year

Low Isle Preservation Society,
TOs

Tagging census of 100s of turtles per year;
laparoscopy 1990-2012

CBOB with QTC volunteers

Moreton Bay

eAust

sGBR

mixed

Mixed in
small
numbers

Hervey Bay

sGBR

Tagging census of 100s of turtles per year;

CBOB /QPWS/ QTC volunteers

Port Curtis

sGBR

Tagging census of 100s of turtles in most
years; some laparoscopy until 2012.

CBOB & QPWS & QTC
volunteers
GPC sponsored

Upstart Bay

Tagging census of ###s of turtles in most
years; some laparoscopy until 2012

sGBR
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CBOB & volunteers & JCU staff
WWF sponsored

Cleveland Bay

Edgecombe Bay

eAust

eAust

Monitoring management

Flatback

Olive Ridley

Hawksbill

Census type

Tagging census of ###s of turtles in most
years; some laparoscopy until 2012

CBOB, volunteers & JCU staff

Mixed in
small
numbers

Intermittent tagging census of turtles in
most years; some laparoscopy until 2012

Gudjuda L&S Rangers &CBOB

nGBR &
sGBR

Mixed

Tagging census of 100s turtles per year;
laparoscopy 1987-1997

CBOB with QTC volunteers

nGBR &
sGBR

Mixed

Tagging census of 100s turtles per year;
laparoscopy 1997-2012;

CBOB with QTC volunteers; prior
Becco Industry, EarthWatch
support,

sGBR

Clack Reef
Howick Reefs

Green

Species identified to stock

Loggerhead

Foraging area

sGBR

Changing species emphasis across years

WWF sponsored

WWF sponsored

WWF sponsored
Low Isles

nGBR &
sGBR

Green Island

nGBR &
sGBR

see sGBR stock above
Mixed

See sGBR Stock above

Nil
Bountiful Island

Sth Gulf
green
stock

16

APPENDICES
Appendix 1: CURRENT CONSERVATION STATUS and MANAGEMENT
ARRANGEMENTS
Six species (2 families) of marine turtles have been recorded breeding and foraging in
Queensland. All are recognised as threatened species under State and Commonwealth
legislation (Table 1). All are listed on the Appendices of International Conventions to which
Australia is a signatory: The Convention for Conservation of Migratory Species (CMS) and
The Convention for International Trade of Endangered Species (CITES).
Table 1. Summary of the conservation status of marine turtle species occurring in
Queensland.
Common name

Scientific name

Threatened
Queensland
(NCA)

species
Commonwealth
(EPBC Act)

Listings
IUCN Red listing

Vulnerable- global;
Critically
endangered in
South Pacific
Endangered, global
Critically
endangered, global
Vulnerable, global
Data deficient

Hard shelled marine turtles: Cheloniidae
Loggerhead turtle

Caretta caretta

Endangered

Endangered

Green turtle
Hawksbill turtle

Chelonia mydas
Eretmochelys imbricata

Vulnerable
Vulnerable

Vulnerable
Vulnerable

Olive Ridley turtle
Flatback turtle

Lepidochelys olivacea
Natator depressus

Endangered
Vulnerable

Endangered
Vulnerable

Endangered

Endangered

Leatherback turtles: Dermochelyidae
Leatherback turtle

Dermochelys coriacea

Endangered,
global;
Critically
endangered in
West Pacific

The flatback turtle is endemic to the Australian continental shelf extending to the southern
coast of New Guinea but with all recorded breeding occurring within Australia. The remaining
five species have a global distribution.
The leatherback turtle was discovered as a nesting species in Queensland in 1970. When
discovered, the annual nesting population was small (estimated less than 10 females/year)
and declining. No leatherback turtle nesting has been recorded in eastern Australia since
December 1996.
Species legislative protection history.
Queensland has the longest history of marine turtle management in Australia. In particular:


Green turtle: closed season for turtle and egg harvest during months October and
November; south of 17oS (Fisheries Act, Order in Council, 15 Dec 1932).



Green turtle: year round closed season for turtle and egg harvest for all of
Queensland (Fisheries Act, Order in Council, 17 Sept 1950).



Green turtle (Fisheries Act, Order in Council 4 Sept 1958):
̵

year round closed season for turtle harvest south of 15oS;
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̵

year round closed season for egg harvest in all of Queensland.

The result of which was commercial harvesting of green turtles in Queensland south of
Cooktown ceased in 1950 but continued in the areas north of Cooktown.


Declaration of all species of marine turtles in Queensland as protected species in
1968 (Fisheries Act, Order in Council, 18 July 1968). This was a world first to protect
all turtle species within a jurisdiction.



Continued protection of all marine turtles in Queensland under the Nature
Conservation Act, 1992.



Under the Commonwealth’s Native Title legislation, Indigenous Australians may use
marine turtles for traditional purposes within their traditional country.

Nesting beach protection
Based on the results of population modelling of eastern Australian green and loggerhead
turtles, it is recommended that at least 70% of all nesting within a species management unit
should occur within areas with strong habitat protection. Approximate estimates of marine
turtle nesting beaches within Queensland’s protected area estate are given in Table 2 and
other significant rookeries outside the protected area estate is given in Table 3. The majority
of significant marine turtle nesting sites and many minor sites within eastern Queensland
south of Cape York are within protected areas declared under the Nature Conservation Act,
1992. However, there is no secure habitat protection provided for extensive and significant
marine turtle breeding areas in the Torres Strait, coastal western Cape York Peninsula and
the southern Gulf of Carpentaria coast including the Wellesley Group. An exception to this
was the signing of an Indigenous Land Use Agreement (ILUA) between the traditional
owners of Raine Island, Moulter Cay and MacLennan Cay that allowed the declaration of a
National Park Scientific over these islands.
Table 2. Nesting beaches by species and genetic stock with protected areas under the
NCA.
Species

Stock

% of population
within protected
estate

Major rookeries

Significant
rookeries

Loggerhead turtle

eAust:

Woongarra Coast,
Wreck Island, Tryon
Island, Erskine
Island, Wreck Rock
Beaches

Heron, Masthead,
Lady Musgrave
Islands and Swain
Reef Cays.

Green turtle

sGBR

>80% of population
NB. The islands
appear to produce
mostly male
hatchlings while the
mainland beaches
produce mostly
female hatchlings
>90% of nesting
population

North West, Wreck,
Hoskyn Islands

Green turtle

nGBR

Flatback turtle

eAust

Hawksbill turtle
Olive Ridleys

nthQld
Nil

>90% of nesting
population
>70% of nesting
population
<30% of population
Nil

Raine island, Moulter
Cay
Peak, Wild Duck,
Avoid Islands
Nil
Nil

Heron, Tryon,
Masthead, Lady
Musgrave Islands
and Bell Cay
No.8 Sandbank
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Curtis and Facing
Islands
Milman Island
Nil

Table 3. Nesting beaches by species and stock outside of protected areas.
Species

Stock

Green turtle

nGBR

Green turtle

Gulf of
Carpentaria

Hawksbill turtle

nthQld

Flatback turtle

Arafura
Sea

Olive ridley
turtle

wCYP

Major rookeries

Minor rookeries
Murray Islands, Bramble
Cay

Bountiful, Pisonia and Rocky
Islands within the Wellesley Group
of Islands. This stock also breeds
in the eastern Northern Territory
The majority of this species
nesting for Queensland occurs in
Torres Strait Major rookeries:
Sassie, Hawksbury Island,
Daymon Island and ~a dozen
others.
Major part of the population breeds
in western Torres Strait and the
beaches of western Cape York
Peninsula with the major
rookeries: Crab Island. Note the
islands appear to produce mostly
male hatchlings while the mainland
beaches produce mostly female
hatchlings.
100% of breeding occurs along the
beaches of western Cape York
Peninsula and adjacent islands

Low density nesting on
numerous islands and
mainland from Princess
Charlotte Bay to Aurukun
on Cape York Peninsula.
Significant rookeries:
Deliverance Island,
numerous beaches along
western Cape York
Peninsula including
Jardine and Flinders
Beaches.

No major rookeries; low
density nesting on
multiple beaches.

Foraging area habitat protection
An estimated 97% of the coastal waters of the continental shelf south from Cape York to the
border with New South Wales are within Marine Protected Areas. In particular the:


Great Barrier Reef Marine Park (Australian Govt managed)



Great Barrier Reef Coastal Marine Park (Queensland Govt managed)



Great Sandy Marine Park (Queensland Govt managed)



Moreton Bay Marine Park (Queensland Govt managed)

Within eastern Queensland, only the coastal waters of the Sunshine Coast and Gold Coast
do not occur within Marine Protected Areas.
No Marine Protected Areas occur within coastal waters of:


Torres Strait



Gulf of Carpentaria

Regulated management of threatening processes.
Additional regulation to reduce other threatening processes have been in place in relation to
fishing and boating. Specifically:
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The use of turtle exclusion devices (TEDs) has been mandatory in the East Coast
Otter Trawl Fisheries of Queensland (Qld Fisheries management), Torres Strait
Prawn Trawl Fisheries (Australian Fisheries management Authority (AFMA)) and the
Northern Prawn Fishery (AFMA) since 2001. These actions have reduced trawling
related turtle bycatch and mortality to a trivial level.



The major seagrass habitat of eastern Queensland between Cairns and Sandy Strait
have been declared Dugong Protection Areas (Queensland Fisheries Act Regulation)
with an associated ban on gillnet fishing (Dugong Protection Area A) or restricted net
fishing (Dugong Protection Area B) in 1998. While originally designed to reduce
dugong mortality, the reduction in net fishing in prime seagrass pastures is also
beneficial for reducing green turtle mortality in the net fisheries.



Summer trawling closure in the waters immediately adjacent to Mon Repos
significantly reduced mortality of breeding loggerhead turtles in the inter-nesting
habitat following the introduction of this zoning within the Woongarra Marine Parks in
1990 and continuing within the Great Sandy Marine Park.



Go-slow Zones have been declared within Moreton Bay Marine Park and Great
Sandy Marine Park to reduce vessel impacts on marine turtles at areas of elevated
risk of interaction with vessels.

Non-binding agreements directed to sustainable utilisation of marine turtles


Traditional Use of Marine Resource Agreements (TUMRAs) within GBRMP
management.



Conservation Agreements under the Nature Conservation Act, 1992.
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Appendix 2: DISTRIBUTION & ABUNDANCE
The distribution and abundance of marine turtle nesting has been mapped for most beaches
in Queensland and the data are collated in the CBOB marine turtle nesting data base. The
only major gap in the mapping of marine turtle nesting distribution and abundance in
Queensland is for the eastern coast of the Department of Defence military training area at
Shoalwater Bay from Stockyard Point to Cape Townsend and on the adjacent islands, an
area expected to support significant nesting by at least flatback turtles.
There is value in updating this mapping data on at least a 10 year cycle.
The populations of all marine turtle species in Australia consist of a series of independently
functioning genetic stocks (management units) that are defined in terms of their breeding
distribution. Genetic stocks are mixed within the dispersed foraging areas.


The stocks for each species breeding in Queensland have already been defined and
mapped to their breeding areas (FitzSimmons and Limpus, 2014).



In contrast, for foraging areas:
̵

The genetic stock composition of foraging loggerhead, green and flatback turtles
in eastern Australia has been well defined but not within the Gulf of Carpentaria.

̵

There are significant gaps in our understanding of the stock composition within
the foraging populations for the remaining species throughout Queensland.

̵

The population genetics of the leatherback turtle population that bred in
Queensland was not assessed.

The genetic stocks currently recognised for marine turtles populations breeding in
Queensland are summarised in the Table 2 and Figure 1 of this appendix. Nine independent
genetic stocks of six marine turtles breed in Queensland. There are at least eighteen
recognised genetic stocks of turtles foraging in Queensland waters when turtles that have
migrated from breeding grounds from outside of Queensland are also considered.
The foraging distribution within each turtle species and within each management unit can be
described using the extensive mark-recapture data summarised within the CBOB turtle
migration data base, from the less extensive data from satellite telemetry studies of turtle
migrations (Figure 2) and from genetic studies. As a general rule, benthic foraging adult and
immature turtles are dispersed over a large area spanning from a few kilometres to a few
thousand kilometres distant from their respective breeding sites.
A reasonable understanding of the distribution of the pelagic dispersed life history phase
relative to the respective nesting beaches and adult foraging areas only exists for two
populations of marine turtles breeding within Australia:


Eastern Australian- New Caledonian loggerhead turtle management unit: posthatchling dispersal via the Eastern Australian Current past northern New South
Wales and New Zealand and across the south Pacific to Chile, Peru and Ecuador
(Figure 3.1).



Eastern Australian flatback turtle management unit: post hatchling dispersal over the
continental shelf, mostly within the central-southern GBR (Figure 3.2).

Given the difficulty of tracking post-hatchlings using current technologies, knowledge of the
pelagic distribution of marine turtles can be best determined from genetic mixed stock
analyses if tissue samples can be obtained.
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SUMMARY OF THE GENETIC STOCKS (MANAGEMENT UNITS) OF MARINE TURTLES RECORDED BREEDING AND FORAGING IN
QUEENSLAND (After FitzSimmons and Limpus (2014). There have been individual turtles recorded from flipper tag recoveries in Queensland from
additional as yet undefined genetic stocks.
Species/Genetic Stock

Country/state with nesting

Additional Countries/States for feeding grounds

Other Countries/States
with posthatchling/juvenile
pelagic

southwest Pacific Ocean (swPac)

Australia (Queensland, New South
Wales), New Caledonia

Indonesia, Papua New Guinea, Solomon Islands

New Zealand, Peru, Chile,
Ecuador, French
Polynesia

southeast Indian Ocean (seInd)

Australia (western Australia)

Northern Territory, Queensland, Indonesia

?

Southern Great Barrier Reef (sGBR)

Australia (central & south
Queensland, New South Wales)

Northern Territory, New South Wales, Fiji, New
Caledonia, Papua New Guinea, Vanuatu

?

Northern Great Barrier Reef (nGBR)

Australia (Torres Strait, northern
Great Barrier Reef)

Northern Territory, Indonesia, New Caledonia, Papua
New Guinea, Vanuatu

?

Gulf of Carpentaria (GoC)

Australia (Queensland, Northern
Territory)

-

?

western New Caledonia (wNC)

New Caledonia

Queensland, Torres Strait, Papua New Guinea,
Vanuatu

?

Coral Sea Platform (CS)

Australia

Queensland, Torres Strait, Papua New Guinea

?

Ashmore Reef (AR)

Australia

Queensland, Northern Territory

?

North West Shelf (NWS)

Australia

Queensland, Northern Territory, Indonesia

?

northern New Guinea (nNG)

Indonesia, Papua New Guinea

Queensland, Japan, Malaysia

?

Loggerhead turtle

Green turtle
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Species/Genetic Stock

Country/state with nesting

Additional Countries/States for feeding grounds

Other Countries/States
with posthatchling/juvenile
pelagic

north Queensland (nQld)

Australia (Torres Strait, Northern
GBR)

Northern Territory, Indonesia, Papua New Guinea

?

Solomon Islands (Sol)

Solomon Islands

Queensland, Papua New Guinea

?

Unidentified genetic stock

Vanuatu

Queensland, New South Wales

Australia

Australia (Western Cape York
Peninsula)

Northern Territory, Indonesia

Arafura Sea

Hawksbill turtle

Olive ridley turtle
western Cape York (wCYP)
Flatback turtle
eastern Australia (eAust)*

Australia (eastern Queensland)

Eastern Queensland

Arafura Sea (AS)*

Australia (Torres Strait, western
Cape York Peninsula, Wellesley
Group, Northern Territory)

Western Australia, Northern Territory, Papua New
Guinea, Indonesia

Undefined genetic stock

Eastern Queensland, New South
Wales (no recorded nesting since
1997 - ?extinct)

?

?

western Pacific Ocean (wPac)

Indonesia (Papua), Papua New
Guinea, New Ireland, New Britain,
Solomon Islands, Vanuatu

Queensland, New South Wales, Victoria, Tasmania,
Federated States of Micronesia, Japan, Korea,
Malaysia, Marshall Islands, New Caledonia, New
Zealand, Palau, Philippines, United States of America

?

Leatherback turtle
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DISTRIBUTION AND ABUNDANCE OF MARINE TURTLES NESTING BY SPECIES AND GENETIC STOCKS IN QUEENSLAND AND
ADJACENT REGIONS.
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FORAGING DISTRIBUTION OF TAGGED ADULT TURTLES RECORDED AT BOTH BREEDING (COURTSHIP OR NESTING) AREAS AND
AT THEIR RESPECTIVE FORAGING AREAS BY SPECIES AND STOCK.
Records collated within the CBOB migration data base have been extrapolated from the larger mark-recapture data set within the CBOB
Marine Turtle tagging data base.
Loggerhead turtles (red dots denote foraging captures; blue crosses denote breeding sites).
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Green turtles (red dots denote foraging captures; blue crosses denote breeding sites).
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28

29

Hawksbill turtles (dots denote foraging captures; crosses denote breeding sites).

Comparisons of migrations by adult female hawksbill turtles tracked by flipper
tags recaptures and satellite telemetry during their post-breeding migrations from
nesting beaches within the three Australian management units. Western
Australian data supplied by WAPAWS.

Comparison of migrations by adult female hawksbill turtles tracked by flipper
tags recaptures and satellite telemetry during their post-breeding migrations from
nesting beaches within the three Australian management units and those nesting
in the northern and eastern Coral Sea region.
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Olive Ridley and Leatherback turtles.

Summary of post-breeding migrations of adult female olive ridley turtles tracked
by satellite telemetry from Mapoon & Aurukun, western Cape York Peninsula
nesting beaches.

Adult female leatherback turtles tracked by satellite telemetry during their postbreeding migrations from New Guinea nesting beaches. Map provided by Dr
Peter Dutton, NMFS, California.
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Flatback turtles (red dots denote foraging captures; blue crosses denote breeding sites).
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KNOWN POST-HATCHLING DISPERSAL OF EASTERN AUSTRALIAN MARINE
TURTLE MANAGEMENT UNITS.
South-west Pacific Loggerhead turtle stock

33

Eastern Australian flatback turtle stock.
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Appendix 3: GENERALISED MARINE TURTLE LIFE CYCLE
Colin J. Limpus
Seven species of marine turtles are well recognised worldwide and five species have a
global distribution in tropical and temperate waters. These five species have been
recorded within Australia: green turtles, Chelonian mydas; hawksbill turtles,
Eretmochelys imbricata; olive ridley turtles, Lepidochelys olivacea; leatherback turtles,
Dermochelys coriacea; loggerhead turtles, Caretta caretta. Two species have a restricted
distribution: the flatback turtle, Natator depressus, is confined to the waters of the
Australian continental shelf while the kemps ridley turtle, Lepidochelys kempii, occurs in
the Gulf of Mexico and the North-western Atlantic Ocean.
Marine turtles have many common features in their life cycles that are summarised in
Figure 1. While some aspects of the nesting biology have been understood for centuries,
since 1980 there have been major advances in many other aspects of marine turtle
biology: stock identification with population genetics; temperature dependent sex
determination; geomagnetic imprinting of hatchlings to the area of their birth; oceanic
dispersal of post hatchlings; extended life to first breeding; fidelity of adult turtles to both
their feeding and nesting areas; migratory dispersal of adults and population modelling.
Marine turtles utilise feeding grounds often far removed from the nesting beaches. With
the onset of the breeding season adult males and females migrate to copulate near the
nesting area. There is no pair bond between individuals and copulation may occur with
several different partners during the mating season. At courtship the female stores the
sperm from her mate(s) for use later in the breeding season. At the completion of mating
the males depart, presumably returning to their respective distant feeding grounds. After
courtship, each female moves to an area adjacent to her selected nesting beach and
commences making eggs, fertilising them from her sperm store. Because of the mixture
of sperm she carries, several males may contribute to the fertilisation of any one clutch
(multiple paternities). The female comes ashore, usually at night, to lay her first eggs for
the nesting season several weeks after her first mating. For those beaches fronted by
reef flats, nesting coincides with the higher tidal levels. Within the one nesting season
each female typically lays several clutches at about two weekly intervals. During that two
week period she does not need to find a new mate. She remains in areas offshore from
the nesting beach to make the next clutch of eggs, again fertilising them from her sperm
store.
The breeding turtles do not feed, or else feed to only a limited extent while migrating,
courting or making eggs at the nesting beach area. They live off the stored fat reserves
they accumulated before the breeding season began.
Each female usually chooses to return to the same beach or island to lay several
clutches of eggs within the one nesting season. However, several percent of females
can be expected to lay eggs on more than one beach within a few hundred kilometres of
the initial nesting site. At the completion of the nesting season the females do not use
the adjacent shallow water habitats as year round feeding grounds but return to their
respective distant feeding grounds, each to the same area that she left at the start of her
breeding migration. After two to eight years many of these females will make yet another
breeding migration, each generally returning to nest on the same beach as before. This
behaviour and the annual use of traditional nesting beaches have led to the assumption
that a marine turtle returns to nest on the precise beach of her birth. In reality the homing
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is not that exact. Genetic studies suggest that the female returns to breed in the general
region of her birth. For example, a turtle born in the southern Great Barrier Reef, when it
grows up, should return to breed in the southern Great Barrier Reef or a turtle born in
Western Australia should return to breed in Western Australia.
Females lay their eggs high up on the beach usually within the vegetated strand. No
parental care is exercised. The incubation period and the sex of the resulting hatchlings
are a function of the temperature of the surrounding sand. A warm nest at mid
incubation results in all or mostly female hatchlings while males come from cool nests.
The eggs hatch about 7 - 12 weeks after laying (Miller 1985). The hatchling turtles dig
their way unaided and as a group through the 50 cm or more of sand to the surface. On
surfacing they immediately cross the beach to the sea. This hatchling emergence is
almost entirely nocturnal. During the beach crossing they orient towards low elevation
bright horizons. The hatchlings are imprinted to the dip and strength of the earth’s
magnetic field at the beach. For most turtle rookeries only a small percentage of
hatchlings should be lost to terrestrial predators during the beach crossing. Immediately
the hatchlings reach the water they begin oriented swimming into the wave fronts that
takes them away from the beach and into deep water. The hatchling at this stage is
living off a yolksac internalised just prior to hatching. Hatchlings do not feed while on the
beach or while swimming out to sea. In coral reef areas when the hatchlings are
crossing the reef flat, they are probably exposed to the greatest level of depredation
during their life cycle. This is a period of transfer of nutrients derived from adult turtles
via eggs and hatchlings to predatory fish. For all except flatback turtles, the hatchlings,
on reaching the deep water areas, continue to swim out to sea and this activity
presumably brings them under the influence of the open ocean currents where they drift
for the first few years of their lives. The post-hatchling flatback turtles remain over the
continental shelf. Post-hatchling turtles do not feed nor take up residence in the vicinity
of where they were born.
When the post-hatchlings disperse from the nesting beach they are usually lost to study
for the next few years. While in this drifting phase these turtles feed on the macroplanktonic animals and/or algae at the surface. There is evidence that these young
turtles that feed near the ocean surface regularly ingesting plastic debris and tar balls
which they presumably mistake for food. While living in this dispersed pelagic life history
phase, these young turtles also are captured by open ocean fisheries.
The young of all marine turtles except the leatherback turtle 'reappear' back in shallow
coastal waters at about the size of a large dinner plate (curved carapace length 35-40
cm, age undetermined but possibly 5-10 year old). Loggerheads recruit at a larger size
>70cm in carapace length. At this size they take up residence in the shallow water
habitats of the continental shelf, feeding principally at the bottom on plants and animals
depending on the turtle species. Green turtles feed mostly on algae (seaweed),
seagrass, and mangrove fruits. Loggerhead turtles feed mostly on shellfish and crabs.
Flatback turtles feed mostly on soft corals and sea pens. Olive ridley turtles feed mostly
on small species of crab and shellfish. Hawksbill turtles feed mostly on encrusting
invertebrates, including anemones, corals and sponges and some algae. All turtles
foraging in coastal waters will also eat jellyfish and Portuguese man-of-war on occasions.
Immature turtles may remain in the one feeding ground for extended periods, perhaps
years, before moving to another major area (developmental migration). Several such
shifts may occur in the life of the turtle in this coastal shallow water benthic-feeding
phase. The offspring of a particular female are not expected to recruit to the same
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foraging area but are expected to recruit throughout the entire region occupied by the
breeding unit.
The leatherback turtle remains an inhabitant of oceanic waters for almost all its life and
feeds mostly on jellyfish and other large gelatinous plankton.
Tagging studies of turtles show that they are many decades old at first breeding and can
have a breeding life spanning many more decades. At no stage in their life are sea
turtles free of depredation. The young to adult sized turtles are potential prey to large
cod, grouper, sharks, crocodiles, and killer whales. However in the central and western
Pacific and much of the Indian Ocean, human actions continue to be the most significant
threats to survival of our marine turtles.
Studies in the Great Barrier Reef indicate that marine turtles have very high annual
survivorship throughout their lives in the absence of human impacts. This high annual
survivorship appears to be essential for marine turtles to maintain population stability.
Small increases in annual mortality over extended periods at any stage of the life cycle
can be expected to cause population declines.

Marine turtle life history characteristics (summary):


Long lived with extreme delays in onset of reproductive maturity (30-40y);



Highly migratory during reproductive life history phase;



Live as solitary individuals with limited social interaction among individuals except at
breeding sites, but individuals may live in close proximity in association with
abundant food resources;



Breed at traditional courtship and return to nest at natal region (rookeries);



No parental care of eggs or young;



Hatchlings disperse widely and as small turtles (post-hatchlings) they forage in
pelagic (surface) waters;



For all except flatback turtles, post-hatchling pelagic dispersal extends into
international waters;



Immature and adult turtles (except for leatherback turtles) forage on the sea floor
over continental shelf waters, with species specific differences in diet;



Adult turtles display high fidelity to individually specific foraging and breeding sites
across decades and across long distance breeding migrations;



It is unlikely that immature turtles will recruit to live in the same foraging area in which
the parents lived;



Temperature dependant sex determination occurs during incubation of eggs.



Males and females mate with multiple partners and females store sperm across a
breeding season with resulting multiple paternity within individual clutches occurring
to varying extent within and across species.
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Figure 1. Generalised life cycle of marine turtles (after Lanyon et al. 1989).
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Appendix 4: MONITORING OF POPULATION TRENDS AND DYNAMICS
Monitoring of a turtle species/stock needs to be conducted at a series of index monitoring
sites, selected to provide insights into the trends and functioning of the different life history
phases through the life of the species. Ideally, there should be replication of index study
sites across life history phases within each species/stock.
Options for monitoring include:
Index nesting beaches
A gap analysis has been completed and published for nesting populations the southern half
of eastern Australia under GPC funding. The results of this gap analysis have been included
in the above assessments


Population census, trends and assessing population dynamics:
Tagging census of breeding female turtles at index nesting beaches to facilitate
mark-recapture analysis to quantify nesting population size, trends in population size,
recruitment and survivorship.



̵

Optimal (Gold standard): annual, whole of nesting season, total tagging census =
tagging every turtle on all nights for an entire nesting season.

̵

Sampling option within a standard mid-season subset of the season: annual, total
tagging of every turtle on all nights for 2 weeks at mid nesting season (when the
population nests year round, the index period should be extended to at least 4
weeks at mid-season).

Assessing the need for short term management response at nesting beaches:
Determination of whether or not there is unsatisfactory disturbance of nesting female,
identifying if there are unacceptable levels of clutch loss to predators and assessing
whether or not the beach provides a suitable incubator system for turtle eggs.
Requires monitoring across months during the mid-nesting season. Data can be
managed via CBOB Turtle Egg Predation Indicator data base (TEPI):
̵

For each species, nightly counts of the number of turtles coming ashore (tracks)
and the number that successfully laid eggs (clutches laid) – provides a measure
of nesting success.

̵

For each species, nightly count of number of clutches lost, with identification of
source of loss (predator, erosion, etc.) – provides a measure of nightly rate of
clutch loss relative to numbers of clutches laid.

̵

For each species, quantify the hatchling success and hatchling emergence
success for a large series of clutches (>50) marked during the nightly nesting
census.

The Nest to Ocean Project is supporting projects that monitor predation rates and
reduce native and feral predators:



̵

Wreck Rock and Woongarra coastline in conjunction with BMRG, WWF support;

̵

East/West Cape York Peninsula and Torres Strait.

Quantify inter-nesting home range habitat use by breeding females:
̵

Use GPS satellite telemetry at a major nesting beach to determine the scale of
habitat management required within Marine Parks Zoning.
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Aerial survey of the temporal and spatial distribution of marine turtle nesting by
species for Queensland on a 10 year cycle.

Index courtship areas


Population census, trends and assessing population dynamics:
Tagging census of breeding male turtles at index courtship areas to facilitate markrecapture analysis to quantify adult male population size, trends in population size,
recruitment and survivorship.
̵

tagging of a large sample of adult males engaged in courtship activity during 2-4
weeks at mid courtship season.

Index foraging areas


Annual tagging census of a random sample of turtles:
Tagging turtles of all sizes across all the microhabitats within discrete foraging
area(s) to facilitate mark-recapture analysis to quantify population size, trends in
population size, recruitment and survivorship by sex and maturity.



̵

Optimal (Gold standard): include determination of the sex, maturity and breeding
status of the turtles using gonad examination. A less informative approach would
be to only determine sex of the turtles using testosterone assays. The least
informative approach does not include positive determination of sex and maturity
of the turtles.

̵

Sample size should facilitate an annual recapture rate of at least 30% or higher.

̵

Sampling should extend across a minimum of 4 consecutive years at each index
site.

̵

Mark-recapture data will also support growth analysis and breeding age
estimations.

̵

Turtles can be captured via a range of methods including turtle rodeo, beach
jumping by day or night, netting and bycatch in commercial fisheries.

Genetic stock analyses:
Collect and bank a large series of tissues samples for genetic stock analyses from a
series of foraging areas across the foraging range of the species.
̵ Tissue samples to be fixed in 20% DSMO in saturated NaCl solution.
̵

Sampling of turtles should encompass the full spectrum of size classes in each
sampled foraging area and be done in conjunction with the above demographic
studies.

̵

The gold standard would be to have each turtle positively identified to sex,
maturity and breeding status.

̵

Re-analysis of the genetic stock composition across the foraging range to be
undertaken at 5 year intervals for turtles in the recently recruited size range and
at 10 year intervals for the entire population for species with identified
conservation problems.
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Stable isotope sampling
̵

Skin samples collected and stored in absolute ethanol for stable isotope analysis.
Samples will be returned to CBOB , Dutton Park

̵

Each of the turtles deployed with satellite tags will be sampled for skin and with
an addition sampling of blood.

Index sites within the pelagic dispersal
There is no established methodology for monitoring population size and demographics of
marine turtle populations within the pelagic post-hatchling dispersal life history stages within
the South Pacific Ocean-Arafura Sea regions.


This deficiency should be explored with a view to establishing a monitoring program
within this poorly understood life history phase.



Tissue samples should be collected when and where possible from pelagic posthatchling turtles for genetic stock analysis (see above for protocols).

Population models
The demographic data gathered within the above monitoring of turtle populations at index
sites within the different life history phases can be used to develop heuristic population
models that


provide insights on population response to harvest and management strategies,



assist decision making for conservation management,



teach long-term population dynamics,



identify gaps in critical knowledge and



identify the most critical parameters for monitoring and research

Comprehensive heuristic population models have been developed for the following
Queensland management units:


Green turtle: sGBR stock
̵



Loggerhead turtle: eAust stock
̵



Chaloupka (2001a, b), 2003.

Chaloupka (2003).

Green turtle: nGBR stock
̵

A comprehensive population model is being developed by GBRMPA for use by
CBOB.

While there is no significant nesting between Mackay and Princess Charlotte Bay, there
have been numerous additional beaches throughout Queensland where short term
sampling/tagging of the nesting population has occurred to meet other needs but not
contribute significantly to long term population monitoring.
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Appendix 5. DATA MANAGEMENT SYSTEMS
The CBOB turtle research database TURTDATA has been operational since 1982 and
collates data spanning 50 years of turtle research in Queensland. It has been structured to
support convenient statistical analysis of the data. This data base is supported by
programming for generating subsidiary data to facilitate specialised analyses including
growth, breeding rate, and mark-recapture studies. The data was stored in *.dbf format and
the data entry and editing managed via dBxl software (a dBaseIV look alike software). This
software operated efficiently until recently when the dBxl software ceased to function on
computers operating on 64 bit platforms such as Windows 7 or 10. The Queensland Turtle
Research Database has been update to operate within current Windows software using
dBase10 plus software. At the same time electronic data collection options for selected field
studies was addressed.
The data base collates data from all life history phases for marine turtles and specifically
addresses:


Queensland Turtle research database (TURTDATA) is a relational data base that
collates temporal and spatial data derived from tagging and sighting records for
marine turtle by sex and maturity on beaches and in the water, biological parameters
for turtles such as their eggs, hatchling emergence, hatchlings, incubation success,
census special measures and research topics. This data base is supported by
programming for generating subsidiary data to facilitate specialised analyses
including growth, breeding rate, and mark-recapture studies.



Turtle migration data base: a spatial database collating the migration end points for
foraging and breeding for adult male and female marine turtles by species. Derived
file summarising the spatial association of breeding site and foraging site for
individual turtles by species based on flipper tag recoveries and end points of satellite
telemetry tracking. Data for the most part derived from the Queensland Turtle
Research Database or from published papers.



Turtle nesting mapping data base: Derived file summarising the temporal and
spatial distribution of marine turtle nesting density by species and abundance for
Queensland. Data can be derived from the Queensland Turtle Research Database or
from published papers. This data base can accommodate breeding data from any
solitary and colonial breeding taxa.

In addition to the CBOB data, this data base currently stores copies of tagging data on
behalf of the Commonwealth (for their CA series tags), the Northern Territory Government
(who purchase tags within our CBOB tag series with our CBOB return address) and a
number of university researchers. The same applies for tagging data from Indigenous ranger
projects and numerous university projects within Queensland, nationally and internationally
Use of these data by non CBOB staff requires permission from the respective owners of the
data.
Dr Limpus also personally manages an extension of the turtle migration data base and the
turtle nesting mapping databases that collate marine turtle nesting and migration data at a
global scale on behalf of the Convention for Migratory Species (CMS).
StrandNet is the primary database providing advice to CBOB / QPWS policy and
management regarding the threatening processes impacting on marine wildlife health,
disease and mortality. StrandNet collates data summarising the temporal and spatial
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distribution of sick, injured and dead marine wildlife (cetaceans, dugong, turtles, pinnipeds,
and threatened sharks in Queensland). This database operates via an Oracle platform under
Departmental ITP management and is accessible via the internet for approved users for data
entry and interrogation. StrandNet is not currently integrated with the above data bases.
Data quality control and annual reporting is the responsibility of the Aquatic Program with Dr
Colin Limpus as Stranding Coordinator. The primary Queensland Government agencies
which access and report from StrandNet are QPWS, GBRMPA and CBOB. However, CBOB
completely funds (~$80,000 per year) the ITP management of StrandNet.
Turtle Egg Predation Indicator (TEPI): an Excel spreadsheet for collating nightly counts of
tracks, clutches laid, clutches lost to predators and clutches emerging for a beach and
outputting the results in graphical reports. Provides ease of identification of beaches with
excess disturbance of the nesting turtles and beaches with excessive loss of eggs.
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Appendix 6. TRAINING
The skills required and therefore the training necessary for the nesting beach monitoring is
given in Table 1. Additionally, Dr Limpus has conducted a series of lectures on turtle biology,
conservation history and ecology at Mon Repos annually.
Table 1 Skills required for routine activities to monitor nesting beaches.
Morning Activities

Core training









Adult turtle tracks
Hatchling tracks
Hatchling fans measurement
Number of clutches laid
Number of clutches lost with
documented cause of loss)
 Nest protection measure
(predator exclusion devices)
 Recording of results
Afternoon activities




Beach cage set-up for
hatchling capture from
priority turtles
Dig up nests to examine
hatchling success
Recording of results



Species identification
and direction of tracks
Species identification

In relation to eggs:




Stage of embryo
Species ID
technique for
assessing /counting
shells



Carapace
measurement
Nest relocation
techniques
Nest marking
Tagging methods for
titanium turtle tag and
pit tags
Species identification

Comments
The Qld Marine
Turtle Field
available

PowerPoint
presentation
material exists for
these skills

Evening activities
Nesting turtles






Tag
Measure
Relocate eggs when needed
Counting eggs
Recording of
results/information







Additionally skills are required in relation to:


Stranding information and submission to Strandnet



Collection of genetic samples



Downloading of temperature information



Marine turtle nest predation control and monitoring



Turtle handling



Necropsy



Reproductive status
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PowerPoint
presentation
material exists for
these skills



Stomach and crop content



Necropsy to assess adult female recruitment to the breeding population



The priority for each necropsy is to view the gonads of the turtle to visually assess
and record the reproductive history of the turtle.



Gonads from each turtle are to be identified with a “Q” number and photographed at
close range, ensuring a sharp image for each gonad.





̵

The visual assessment of each gonad will be recorded on the “Turtle necropsy
data sheet”, copies of which will be returned to CBOB, Dutton Park.

̵

Each gonad photograph must have the “associated “Q” number visible.

̵

Photos will be returned to CBOB for independent interpretation of the breeding
status of the turtles, after which a summary report on the adult recruitment to first
time breeding will be prepared.

Subsidiary data that will be collected during the necropsies will include:
̵

Counts of oviducal eggs to assess nesting disturbance rates.

̵

Food content in crop to re-evaluate the importance of the inter-nesting habitat as
a foraging area for the breeding turtles.

Simplified instructions are issued to team members performing the necropsies.
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(Source: Necropsy based assessment of reproductive biology of nesting green turtles at
Raine Island, 2016-2017 breeding season – Report to Raine Island Technical Advisory
Group, Limpus, C., et al.)
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Appendix 7: COMMUNICATIONS STRATEGY FOR THE DEPARTMENT OF ENVIRONMENT AND SCIENCE
2017/2018 Summer of Turtles
Objectives:


To inform the community regarding behaviours they may do to reduce impact on turtles in Queensland



“Celebrating 50 years of turtle research. Mon Repos Conservation Park – 1967-2017” recognising the role of Dr Colin Limpus

The key messages are:
Behavioural messages


Turtle watching



Cut the Glow: ‘Cut the Glow to help Turtles Go!’



Taking it slow on the water: ‘Go slow for those below’



Keep off vegetated dunes



Dogs on leash

Citizen science messages (concept stage only)


Turtle basking



‘Snap’ a leatherback



Disturbed nest: let us know

Science and information messages


Celebrating 50 years of turtle research. Mon Repos Conservation Park – 1967-2017



World Science Festival
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Behavioural standardised messages for nesting marine turtles


Marine turtles have nested on Queensland's coast for thousands of years.



Nesting can easily be disturbed by humans causing the turtle to withhold her eggs, return to the water and not lay.



A marine turtle can be aged 20-40 years before it begins to breed.



The breeding season might be once in only two to eight years.



Hatchlings have a low chance of survival during their immature years, with perhaps only one in 1000 reaching maturity.



All these factors make the sea turtle particularly vulnerable to human interference.

Watch her lay, but take care.


Be prepared to wait. Sometimes a turtle attempts to come ashore to lay several times in one night.



As the female turtle approaches the shore to nest, she is very easily disturbed and might turn back. Keep clear of her, stand still, wait quietly
and don't shine a torch. Her crawl ashore and up the beach and preparation of her nest can take up to an hour.



All four flippers are used to dig a large hole, a body pit. Wait patiently, stand well back out of the turtles sight, and keep torches off.



Once the pit is finished, she will use her hind flippers to dig out a vertical pear-shaped egg chamber about 60 cm deep. Even now the turtle is
still easily disturbed so watch quietly from behind without lights and don't touch her.



Once she has settled into laying her eggs, she is no longer disturbed by soft lights. Laying eggs takes 10-20 minutes.



She will then cover her nest with sand using her flippers.



Stand clear of flying sand and give the turtle space to complete nesting.



You can now turn on a torch. Take limited flash photos; always stay about 2 metres back from the turtle.



As she crawls back to her ocean home, keep the light of your torch off her face, as she can be disoriented by light. You can follow her quietly
to the water as long as another turtle isn't coming in to lay.
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Watch hatchlings, but take care.


Hatchlings break out of their eggs, and climb as a group, upwards through the sand in a burst of activity.



Hatchlings usually emerge onto the surface in a rush, mostly at night.



They breathe the air between the sand grains as they climb to the surface.



It can take them two days to reach the surface, however it usually only takes 5-10 minutes for them to emerge.



Keep clear of the nest when hatchlings are emerging. If you are standing too close, you can accidently push sand into the nest, restricting the
progress of hatchlings below.



Keep your lights off at this stage! Torches and lamps can easily disorient hatchlings, hindering their race to the ocean.



Hatchlings instinctively do not know the way to the ocean; they run towards the lowest elevation horizon. Keep out of their way, don't shine
lights at them or use flash photography.



Don't handle hatchlings! They are not toys. They are responding to many environmental cues as they cross the beach and head to the water.

Recommended behaviour for watching nesting turtles and hatchlings:


Stay well clear (at least two metres) of turtles.



Turn off all lights until laying begins.



Keep still and quiet.



Remain behind turtles as they dig and lay their eggs – do not stand in front or where they can see you.



Restrict flash photography to a minimum and only take flash photos once the eggs have been laid.



Remove/turnoff lights and back away from the turtles if they appear to show signs of disturbance.



Watch where you step to avoid crushing eggs or hatchlings. Do not disturb or dig up nests.



Be aware that turtles have good eyesight and an excellent sense of smell, even underwater.
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Do you live near a nesting beach? You can help.


Turtles need dark beaches if they are to survive.



Lights from buildings, car parks, houses and torches can disorientate female turtles nesting, and hatchlings scurrying across the beach to the
low horizon of the ocean. Sometimes it might be a single light close to the beach that attracts turtles the wrong way, but also the accumulated
glow in the night sky from lights in coastal communities are a big problem for turtles. So it doesn’t matter if your lights are not close to the
beach, it still is important to be turtle friendly.

You can help reduce the glow of lights affecting beaches during turtle nesting season, mid-October to April, from 7.30pm onwards:


Turn off any unnecessary internal and external lights



Close your curtains and blinds



Use motion sensor or intermittent lights for external lighting



Use amber coloured lights with a shroud for external lighting



Position your lights so they face away from the beach



Plant vegetation buffers to help shield your house lights



If camping, shade lights to reduce the area illuminated



If within view of the beach, finish your BBQ by about 8pm and then turn off your lights



Use only dim lighting with torches when viewing turtles.
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External engagement:


Social media:
̵

Regular posts to coincide with media releases/events.

̵

Social media engagement: Help us find Leatherback turtles:


‘Snap’ a leatherback’



‘Tag us in your Leatherback turtle snaps’



‘Get snappy and snap a pic of a Leatherback turtle.

Key messages:
Cut the Glow: ‘Cut the Glow to help Turtles Go!’
The majority of both nesting and hatching turtle activity occurs at night—disturbances and danger from predators, both on land and at sea, is lowest
under the cover of darkness. This makes turtles vulnerable to disturbance and disorientation from artificial lights. Artificial light disturbance can be
from a single light directly opposite a nesting beach or from the collective glow of lights from a coastal community. This is an emerging issue of
importance.


Turtles need dark beaches! They can’t change their behaviour towards light so it’s up to us to help maximise nesting success and hatchling
survival.



Artificial lights interfere with turtle’s natural habits and instincts. You can make a difference by cutting the glow of lights affecting beaches in
your local area.



CBOB to work closely with local businesses, local governments, port operators and land developers to have input into local planning
regulations and development approval conditions to limit light ‘spray’ threatening hatchlings.



At night, hatchlings find their way from their nest to the sea by moving towards the lightest horizon they see. Under natural conditions, this is
over the ocean and hatchlings will quickly travel down the beach to the water.



Artificial lights can affect a turtle’s ability to see the natural horizon.
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During the breeding season (mid-October to April) whether you are a resident, visitor or business, you can help cut the glow of lights affecting
beaches in your local area.



From 7.30pm:
̵

switch off unnecessary lights

̵

close your curtains and blinds

̵

use motion sensor lights for external lights

̵

position your lights so they face away from the beach

̵

plant vegetation to create a light barrier

̵

when camping, shade lights to reduce the illuminated area

̵

only use a small torch (less than 3 volts) on the beach.

Taking it slow on the water: ‘Go slow for those below’


Boat strikes pose a significant threat to the survival of turtles.



Turtles are surface-breathing marine animals and are often injured or killed by speeding vessels when coming up for air.



When boating, especially in shallow waters, be on the lookout for turtles.



Where possible use propeller guards on your boat to avoid striking turtles.



When boating in shallow water, take your time. Look out for turtles and motor carefully to avoid boat strikes.



10 knots or 20km/h suggested as a speed limit for boaties to prevent collisions with turtles.



Promote ‘hot spots’ where turtles are being hit by boats to ask boaties to be aware and slow down.

Turtle basking:


Turtles often spend time at the surface of the water ‘basking’, they are not sick or injured, and they are just resting and soaking up the sun.



They do not need rescuing nor being brought to wildlife officers for medical attention.
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‘Snap’ a leatherback:


The last confirmed report of a leatherback turtle nesting was 1996.



Awareness campaign will detail what the turtle looks like and ask to ‘snap’ (take a photo) of a turtle thought to be a leatherback for CBOB
experts to identify.

Keep off vegetated dunes:


Keep pets and children off the dunes, especially during nesting season.



Children or dogs might accidentally dig up a nest.



Turtle nests can be uncovered and destroyed if the dune is damaged.



Do not drive your vehicle on turtle nesting beaches – hatchlings can become trapped in wheel ruts, greatly decreasing their chance of survival.



If vegetated sand dunes are destroyed, there will be nowhere for turtles to nest in the future.



Keep dogs on a leash – especially during nesting season.

Turtle watching:


Marine turtles have nested on parts of Queensland's coast for thousands of years.



Witnessing marine turtles nesting is one of the great marvels of the Queensland coast but care should be taken to avoid disturbing turtles
seeking to nest.



Hatchlings have a low chance of survival, with perhaps only one in 1,000 reaching maturity.



These factors make turtles particularly vulnerable to human interference. Human activities have had a substantial impact on all turtle species.



If you are lucky enough to come across a nesting female turtle please follow a few simple steps:
̵

be prepared to wait – sometimes a turtle will attempt to swim ashore to lay her eggs several times in one night

̵

as the female turtle approaches the shore to nest, she can be easily disturbed and may turn back to sea, keep clear of her, stand still, wait
quietly and don't shine a torch
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̵

you will need to be patient – her approach to the shore and crawl up the beach can take up to an hour

̵

turtles use all four flippers to excavate a body pit, wait patiently, stand well back and keep torches off.

̵

once the pit is finished, she will use her hind flippers to dig a vertical pear-shaped egg chamber about 60 cm deep. Even at this time the
turtle is still easily disturbed, so watch quietly from behind without lights and don't touch her

̵

once she starts to lay eggs, she is no longer disturbed by soft lights. Laying eggs takes 10-20 minutes

̵

she will then cover her nest with sand using her flippers

̵

remember to stand clear of flying sand and be sure to give the turtle space to complete nesting

̵

you can now turn on a torch. Take limited flash photos

̵

as she crawls back to her ocean home, keep the light of your torch off her face, as she can be disoriented by light. You can follow her
quietly to the water as long as another turtle isn't coming in to lay.



Please remember that it is an offence under the Nature Conservation Act, 1992 to disturb a nesting turtle.



When you go turtle watching, please make sure you follow recommended behaviour around hatchlings:



̵

do not touch or handle hatchlings – they are not toys, they are responding to many environmental cues as they cross the beach.

̵

do not use any form of light or flash photography – torches and lamps can easily disorient hatchlings, hindering their race to the ocean.

̵

do not disturb the nest – stand at least 1m away from the nest

̵

do not compact the sand, other hatchlings may still be in the nest waiting to emerge.

Allow hatchlings to move to the sea without disturbance or assistance, it is important that hatchlings make their own way to the ocean by using
their flippers.
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Appendix 8. RESEARCH PROJECTS
The current research projects centre on:
A. HEALTH
Current emphasis on health of turtle populations is undertaken in partnership with:





University of Queensland School of Veterinary Science (Dr Mark Flint),
University of Queensland School of Toxicology (ENTOX: Dr Caroline Gaus)
Griffith University (Dr Jason van de Merwe),
James Cook University School of Tropical Medicine and Veterinary Science (Dr
Jenny Scott & Dr Ellen Ariel).
WWF and GPC provide funding support

The Rivers to Reef to Turtles project is an epidemiological study with an initial deliverable
to characterise and quantify the external (water, sediment and seagrass) and internal (green
turtle) pollutant exposure of turtle populations in Upstart Bay (agricultural) Cleveland Bay
(urban/industrial) and at the Howick Group of islands (Control). Population trend studies,
haplotype mixed stock assessment, diet composition, are also part of this study in
partnership with UQ ENTOX, Griffith University and WWF.
The GPC funded study of green turtle population dynamics includes a component assessing
the health and toxicology of turtles in Port Curtis.
B. DIET
Current research on turtle diet, including stable isotope analyses of turtle tissues is
undertaken at multiple study sites and foraging and nesting locations in partnership with
University of Queensland (Dr David Booth) and James Cook University Marine and Tropical
Biology (Dr B. Condon) with support from Gladstone Ports Corporation and WWF.
C. ALTERED LIGHT HORIZONS
CBOB has been taking the lead in studies of impact of light horizons on marine turtle oceanfinding behaviour in collaboration with ERGON & Burnett Regional Council, with field work
conducted at Mon Repos.
D. HOME RANGE AND MIGRATORY CORRIDORS
Current satellite telemetry studies to define habitat use and migratory paths are conducted in
collaboration with James Cook University (GPC funding), QPWS (Raine Island) and WWF
(Milman Island, Wunjunga Beach and CBOB base funding for Loggerhead, green, flatback
and hawksbill turtles.
E. PHOTO ID PROGRAM
The development of a photo-ID program and associated database is being undertaken in
collaboration with WWF International.

57

Appendix 9: THREATS TO MARINE TURTLE POPULATIONS IN QUEENSLAND
No one has ever successfully managed marine turtle population at stable population levels
while subjecting them to large scale mortalities. All species are hunted for leather, oil and
their eggs. Wherever there has been organised harvesting or large scale killing of the turtles
and/or their eggs over several decades, the turtle population has undergone significant
decline. Green and olive ridley turtles have been harvested in large numbers especially for
meat. The hawksbill turtle has been hunted excessively for tortoiseshell. Incidental capture
in fishing gear can also cause significant mortalities of marine turtles, especially with prawn
trawls, drift nets, large mesh set nets and long lines. In some areas, ingestion of plastic and
other debris has been identified as a significant cause of mortality. Boat strikes are common
in shallow areas with high density recreational boating. Since prawn trawler turtle exclusion
devices were introduced in 2001, mainland turtle nesting has somewhat recovered.
However, the same bounce back has not yet been seen on these islands and the nesting
numbers are still trivial there. Also noteworthy is that research has indicated the turtles
nesting on those islands come mainly from feeding grounds overseas, where they are not as
well protected, whereas those turtles nesting at Mon Repos and other mainland sites are
mainly from Hervey Bay and Moreton Bay, where protection of turtles is good.
To be a significant threat to the survival of a marine turtle stock, a threat has to persist
across a significant duration of the life cycle and impact across a significant part of the
distribution of at least one life history stage. While an individual impact may not threaten the
sustainability of a population, cumulative impacts of multiple treats have the potential for
causing population declines. Short term impacts such as high egg loss from a cyclone during
a single breeding season do not necessarily represent a major treat to the population.

A. INCREASED SKY-GLOW AND ALTERED LIGHT HORIZONS AT NESTING
BEACHES:


Disrupt hatchling ocean-finding behaviour and cause increased hatchling mortality.



Alter adult turtle nest site selection with resulting reduction in adult female nesting
population.
Sky glow is increasing where ever there is increasing urban and industrial
development in the vicinity of nesting beaches. Altered adult flatback turtle oceanfinding behaviour has been identified up to 18 km distant from an industrial plant on
Boyne Island.

Identified hotspots for altered light horizon impacts shown in red.
swPac Loggerhead turtles:
Major rookery: Woongarra Coast;
Other rookeries: Moore Park, Heron Island, Sunshine Coast.
sGBR green turtles:
Capricorn-Bunker Cays
Tourist resorts: Heron Island, Lady Elliott Island;
Camping islands: North West Island, Lady Musgrave Island
nGBR green turtles:
No significant lighting problems identified at present. Light spill from vessels at
anchor adjacent to rookeries such as Raine Island, Moulter Cay, No.8 Sandbank,
Bramble Cay has the potential for substantially elevating hatchling mortality as the
hatchlings leave the islands.
GoC green turtles:
No significant lighting problems identified at present.
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nQld hawksbill turtles:
No significant lighting problems identified at present. Nesting and hatchling
survivorship is likely to be negatively impacted on Torres Strait islands with
established townships. Light spill from vessels at anchor adjacent to rookeries such
as Milman Island and other northern GBR inner shelf national Park islands has the
potential for substantially elevating hatchling mortality as the hatchlings leave the
islands.
wCYP olive ridley turtles:
There are concerns regarding the impact of the expected increase in sky-glow on
hatchlings and nesting turtles at the proposed bauxite loading facilities at the South
of Embley port and off-loading facilities at Skardon River.
eAust flatback turtles:
Major rookery: Peak Island;
Other rookeries: Curtis Island, Facing Island, Mackay coast, Townsville beaches.
 Of particular concern is the rapidly increasing sky-glow associated with port
development and associated urban developments, especially at Port Curtis
(Gladstone), Port Alma, Hay Point, Mackay, Abbott Point, Townsville.
 The sky-glow from Rockhampton may be the most significant illumination above
nesting beach horizons within Keppel Bay.
GoC flatback turtles:
There are concerns regarding the impact of the expected increase in sky-glow at the
proposed bauxite loading facilities at the South of Embley port and off-loading
facilities at Skardon River on hatchlings and nesting turtles.
What is being done or could be done in relation to this?
 Research
 Influence planning schemes

B. EXCESSIVE LOSS OF EGGS AND HATCHLINGS FROM FERAL AND NATIVE
PREDATORS AND EGG COLLECTION FOR HUMAN CONSUMPTION:
It is recognised that management of excessive loss of eggs to predators will be managed
in a different manner to that of excessive take of eggs for human consumption. However,
it is the cumulative impact of egg loss from all sources that determines whether or not
egg loss is sustainable and hence they are considered here jointly to facilitate
assessment of the cumulative impact of loss of eggs.
It is estimated that the regular loss of more than 30% of a season’s egg/hatchling
production threatens the sustainability of the population.
Identified hotspots for excessive loss of eggs and hatchlings shown in red.
swPac Loggerhead turtles: fox, dog and goanna predation
Major rookery: Woongarra Coast; Wreck Rock Beaches
Other rookeries: All mainland beaches between Agnes Water and Kolan River,
Sunshine Coast.
What is being done or could be done in relation to this?
sGBR green turtles:
No significant terrestrial predator problems identified since the removal of rats from
Wreck and Fairfax Islands and cats from North West Island.
nGBR green turtles:
Within the GBR, no significant terrestrial predator problems identified, except for
limited loss of eggs at the low density mainland nesting beaches of eastern Cape
York Peninsula.
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Unquantified egg take in eastern Torres Strait, especially on the inhabited islands
warrants quantified monitoring.
GoC green turtles:
No significant terrestrial predator problems identified.
The legal take of turtle eggs by the Indigenous communities of the Wellesley Islands
is unquantified and warrants quantified monitoring.
nQld hawksbill turtles: people, goannas and pigs
The cumulative, excessive loss of hawksbill eggs from human, pig and goanna
depredation at many islands within Torres Strait, including Gubba and Albany Island
and along the low density nesting beaches of western Cape York Peninsula is of
considerable concern warrants quantified monitoring and management.
No significant terrestrial predator problems identified for the inner shelf cays of the
northern Great Barrier Reef.
What is being done or could be done in relation to this?
wCYP olive ridley turtles: people, pigs, dogs, goannas
There are grave concerns regarding the long term (exceeding 30 years) impact of
excessive loss of eggs on all mainland nesting beaches of western Cape York
Peninsula.
Given the endangered status of the olive ridley turtle, indigenous egg collectors are
encouraged to take eggs of the less threatened flatback turtle instead.
What is being done or could be done in relation to this?
eAust flatback turtles:
No significant terrestrial predator problems identified for any of the island nesting
beaches where the majority of the nesting for this stock occurs.
GoC flatback turtles: people, pigs, dogs, goannas
There are concerns regarding the long term (exceeding 30 years) impact of
excessive loss of eggs on all mainland nesting beaches of western Cape York
Peninsula and islands of western Torres Strait.
What is being done or could be done in relation to this?
C. EXCESSIVE TAKE OF TURTLES BY LEGAL AND ILLEGAL HUNTING:
It is suggested that the regular annual take of adult turtles equivalent to more than 3% of
the annual breeding population will cause a population decline.
The cumulative impact of hunting has to be aggregated across the foraging range of a
population, not considered at just the individual sites.
Hunters typically select for large adult sized, short-tailed turtles, i.e. they have biased
their take to adult females.
While for some species, the cumulative take of turtles across a stock may not be
excessive, because of the localised home range and densities of foraging turtles, there
may be depletion of a local foraging population in response to over hunting.
Identified hotspots for excessive take of turtles for food and/or scales and skin
shown in red.
swPac Loggerhead turtles:
Local hotspot: eastern Papua New Guinea
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The legal take by indigenous hunters in Queensland is very small but given the
endangered status of loggerhead turtles, indigenous hunters are encouraged to take
the less threatened green turtle instead.
sGBR green turtles:
Given the long term, robust population recovery that is occurring with the sGBR
green turtle stock, the existing level of Indigenous harvest of green turtles in the
foraging areas dominated by this stock (eastern Queensland south from
approximately Cooktown and New Caledonia) can be regarded as sustainable.
Monitoring of this legal take of turtles is warranted.
nGBR green turtles:
There are warning signals within the population dynamics of the NGBR green turtle
population measured at Raine Island that are consistent with signs of excessive take
of adult turtles in their dispersed foraging areas.
Based on tag recoveries, regular hunting is known to occur with indigenous
communities within Australia (spanning northern Arnhem Land, Gulf of Carpentaria,
Torres Strait and eastern cape York Peninsula south to Cooktown and in
neighbouring countries bordering the Arafura Sea (Indonesia) and the Gulf of Papua
(Papua New Guinea).
The Arafura Sea – Coral Sea lies within a region recognised as a global hotspot for
the legal harvest of marine turtles with Australia being listed in the top 3 countries
worldwide for legal take of turtles.
What is being done or could be done in relation to this?
GoC green turtles:
Harvest of turtle by the Indigenous community of the Wellesley Islands is
unquantified.
The status of the green turtle breeding population of the Wellesley Islands is
unquantified.
Given this situation, the impact of hunting on the population status of the GoC green
turtle population warrants monitoring.
nQld hawksbill turtles:
No significant take of hawksbill turtles for food within Queensland has been identified.
Hawksbill eggs are preferentially collected from many rookeries through Torres Strait
and Cape York Peninsula.
There is a very substantial, but unquantified, take of hawksbill turtles for food and for
tortoise shell in the foraging areas with the international (PNG, Indonesia) and
interstate (Northern Territory) migratory range for the hawksbill turtle population that
breeds within Queensland and for the local foraging population(s) that migrates to
breed in neighbouring countries (Indonesia, PNG, Solomon Islands, Vanuatu).
There is evidence of illegal international trade of tortoise shell and/or whole hawksbill
turtles out of the Arafura Sea – Coral Sea Region:
 Inadequate enforcement of endangered species trade regulation by CITES
signatory States (including Indonesia, PNG, Solomon Islands) is a major
contributing factor.
 The global conservation community via UNEP, CITES, CMS and conservation
NGOs have been ineffective in containing the resurgence in illegal international
trade in hawksbill turtles and their products, especially to China and Vietnam
since Japan withdrew its reservation on trade in turtle products in 1991.
Given the evidence from the declining nesting population at Milman Island and the
Howick Reefs foraging area, the cumulative take of hawksbill turtles in eastern
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Indonesia, Solomon Islands, Papua New Guinea and Vanuatu and in northern
Australia should be considered excessive and non-sustainable.
wCYP olive ridley turtles:
No significant take of olive ridley turtles for food within Queensland has been
identified.
eAust flatback turtles:
No significant take of flatback turtles for food within Queensland has been identified.
GoC flatback turtles:
No significant take of flatback turtles for food within Queensland has been identified.
D. LOCALISED ENVIRONMENTAL IMPACTS ON NESTING BEACHES:
This topic addresses significant environmental impacts at major breeding sites or where
the cumulative impacts across multiple breeding sites could negatively impact on the
functioning of the stock as a whole.
Identified hotspots for recognised localised impacts on nesting beaches are
shown in red.
swPac Loggerhead turtles:
Local hotspot: Mon Repos, the most significant nesting beach for the swPac
loggerhead genetic stock.
Draining of the swamp land immediately inland of the sand dunes at Mon Repos in
the 1970s significantly lowered the level of the water table under the frontal dune
turtle nesting habitat.
This has resulted in a decrease in incubation success of turtle eggs throughout all
except the very wet season – with reductions in emergence success commonly in the
15-25% range.
What is being done or could be done in relation to this?
sGBR green turtles:
No identified significant localised environmental problems.
nGBR green turtles:
Local hotspot: Raine Island and Moulter Cay, the most significant breeding area for
the nGBR green turtle stock. The reduction in depth of sand above the water table
and sub-sand rock layer within the main nesting habitat at Raine Island since the
1970s has resulted in:
 a significant reduction in adult female nesting success in most years (which has
the consequences of increasing destruction eggs in existing clutches and
reducing the number of clutches a female lays for the season);


a greatly reduced incubation success of eggs laid on the island.

Necropsy report for Raine Island 2016-17 breeding season - sample size too small
but generally indicative of reduced annual egg production and no recruitment of new
adult breeding females to site.
The extinction of Melomys rubicola has been attributed to the impact of climate
change causing increased intermittent inundation of Bramble Cay, a low elevation
sand cay in north-eastern Torres Strait. Hatchling production from this minor but
significant green turtle breeding site at Bramble Cay is expected to have been
significantly impacted but is unquantified.
Collectively these impacts have resulted in a very significant reduction in annual
recruitment of hatchlings to the stock since at least the 1996-1997 breeding season.
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GoC green turtles:
No identified significant localised environmental problems, however the nesting
beaches have not been monitored since the early 1990s.
Raine Island Project
nQld hawksbill turtles:
Sassie (Long Island) has previously been recognised as the most important breeding
site for the nQld hawksbill turtle stock.
Given the climate related changes at Raine Island and Bramble Cay that have been
negatively impacting turtle egg incubation success and given anecdotal reports from
TSRA of erosion of the nesting beaches at Sassie, an investigation of hawksbill
breeding success at Sassie and other low elevation nesting beaches in Central and
Eastern Torres Strait is warranted.
wCYP olive ridley turtles:
No identified significant localised environmental problems.
eAust flatback turtles:
No identified significant localised environmental problems.
GoC flatback turtles:
No identified significant localised environmental problems.

E. MARINE DEBRIS:
Marine debris, mostly synthetic items (plastic, rubber), principally impacts on marine
turtles in two ways:
 Ingestion which can result in gut blockage and eventual death of the turtle or results
in toxins from the debris being assimilated into the turtles;


Entanglement in net, especially ghost nets, or line or rope.

Greatest impact is on the pelagic post-hatchling turtles that forage in surface waters.
Identified hotspots for marine debris impacts on marine turtles are shown in red.
swPac Loggerhead turtles: ingested debris
Local hotspot: East Australian Current
There are indications that a major part of the small post-hatchlings in their first
months of life are ingesting synthetic debris with resulting elevated mortality as they
travel along the SE Queensland and northern New South Wales coastal waters in the
East Australian Current.
This will impact on recruitment of large immature turtles into shallow coastal waters
of Queensland some 16 years later.
sGBR green turtles: ingested debris
Local hotspot: East Australian Current
There are indications that a major part of the small post-hatchlings in their first
months of life are ingesting synthetic debris with resulting elevated mortality as
they travel along the SE Queensland and northern New South Wales coastal
waters in the East Australian Current.
This will impact on recruitment of small immature turtles into shallow coastal
waters of Queensland some 8-10 years later.
nGBR green turtles:
Not assessable because of data deficiency with respect to the post-hatchling age
class of turtles.
GoC green turtles: ghost nets
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Local hotspot: Gulf of Carpentaria – Arafura Sea
Impact exists but severity is not assessable because of data deficiency with
respect to the post-hatchling age class of turtles.
nQld hawksbill turtles: ghost nets &beach washed debris
Local hotspot: Gulf of Carpentaria – Arafura Sea
Impact exists but severity is not assessable because of data deficiency with
respect to the post-hatchling age class of turtles.
Degradation of nesting habitat due to accumulation of beach-washed sawn logs
and other timber from Papua (Indonesia) and Papua New Guinea impeding
access to the beaches for turtles attempting to nest.
wCYP olive ridley turtles: ghost nets
Local hotspot: Gulf of Carpentaria – Arafura Sea
Impact exists but severity is not assessable because of data deficiency with
respect to the post-hatchling age class of turtles.
Given the preponderance of large immature olive ridleys entangled in ghost nests
in the Gulf of Carpentaria and Arafura Sea, olive ridleys are expected to be the
species most impacted by ghost net entanglement in this region.
eAust flatback turtles:
Not assessable because of data deficiency with respect to the post-hatchling age
class of turtles.
GoC flatback turtles: ghost nets
Local hotspot: Gulf of Carpentaria – Arafura Sea
Impact exists but severity is not assessable because of data deficiency with
respect to the post-hatchling age class of turtles.
F. HEALTH: CLIMATE, POLLUTION AND DISEASE
It is necessary to recognise that climate changes are already in progress within
Queensland and impacting on marine turtle populations.
 Australian Bureau of Meteorology has documented a measurable increase in annual
summer air temperature across the last 50 years with impacts within the nesting and
foraging range of all marine turtle management units for Queensland.


Australian Bureau of Meteorology has documented a measurable increase in annual
summer rainfall across the last 50 years impacting within the nesting and foraging
range of all marine turtle management units for Queensland.



There has been 100-year-record levels of flooding in multiple catchments in
Queensland in recent decades.



There have been an increased frequency of extreme (category 4 and 5) tropical
cyclones, causing significant coastal habitat damage within northern and central
Queensland in recent decades.



Reduction in depth of sand on the beach at Raine Island and storm surge inundation
of the nesting habitat at Bramble Cay are being linked to climate change.

There has been an increasing human population in coastal Queensland with associated
increases in food production and industry with negative impacts on our turtle stocks:


Since at least the 1950s there has been extensive clearing of natural forests to
expand urban, agricultural and pastoral land in coastal Queensland between
Mossman and SE Queensland with associated sediment and metal pollution runoff
into the streams with heavy rain.
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Since at least the 1950s there has been extensive increases in the use of chemicals
within the agricultural and pastoral industries in coastal Queensland between
Mossman and SE Queensland with associated sediment runoff of these chemical
pollutants (including fertilisers, herbicides, invertebrate pesticides, hormones) into the
streams following heavy rain.



With increasing industrial development including mining there has been the potential
for increased release of metal and other pollutants into our streams, especially
following heavy rain.



With increased urbanisation there has been an increased contribution of a diverse
range of chemicals including nitrogenous waste from sewerage treatment and
phosphorus compounds from household chemicals into our streams.

The pollutants entering our streams accumulate in coastal waters and impact on the
ecology and health of turtles.
Sea grass die-back:
The repeated extreme flooding events of multiple catchments of eastern Queensland in
recent years have caused extensive turbid, fresh water outflows from the catchments
from Cairns to Moreton Bay with resulting die-back of seagrass in inshore coastal
waters, bays and estuaries.
The wide spread reduction in marine pasture food supply for herbivorous green turtles
and dugong results in increased proportions of animals in reduced body condition within
the inshore foraging herds. This results in:


Significantly increased stranding rates of dead and dying turtles and dugong in the
months that follow;



Significant reduction in annual breeding rate at the nesting beaches some 18 months
later.



Localised increases in vessel-strike injury and death of turtles in the following
months;



Localised increases in capture and death of turtles in fishing nets in the following
months.

Coral reef die-back:
The repeated extreme cyclonic erosion events, elevated sea temperatures with
associated coral bleaching and flooding events with extensive turbid, fresh water
outflows from multiple catchments in recent years have resulted in periods of widespread
coral die-back in coastal waters of eastern Queensland. The extent and diversity of our
coral reefs is dependent on the cycle of reef recovery periods keeping pace with periods
of reef dieback.
The nett decline in coral abundance and reduction in coral reef biodiversity in recent
decades raises concerns for maintaining sustainable green, hawksbill and loggerhead
populations throughout the GBR.
This issue warrants further investigations.
Metal and organohalide pollution:
Metal and organohalide pollutants derived from a wide diversity of sources (agricultural,
pastoral, mining, manufacturing industries, urban management, port developments in
addition to natural runoff) enter our coastal waters and pass through the food web, often
bio-accumulating in animal tissues – with higher concentrations in the higher levels of the
food web. There are localised areas where turtles present with elevated levels of
pollution in coastal Queensland:


Moreton Bay off shore from the Brisbane Catchment, especially with organohalide
pollution in green turtles and even higher levels in loggerhead and hawksbill turtles
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Port Curtis within the Fitzroy Catchment delta, with elevated metal pollution in green
turtles.



Upstart Bay off shore from the Burdekin Catchment, with al pollution in green turtles.

There has been a paucity of monitoring of metal and organohalide toxins in turtle
populations throughout Queensland.
While it has been considered unacceptable for turtles to have elevated levels of toxins in
their bodies, there is a paucity of information on the consequences of the elevated levels
of metal and organohalide pollutants in turtle tissue with respect to turtle mortality and
body function.
Disease
Disease has not been identified as a primary cause of population decline for any marine
turtle population at the global level.
There have been localised epidemics with resulting marine turtle mortality in Queensland
caused by a range of diseases:


Spirorchid (blood fluke) parasite infection is wide spread in green turtles foraging
populations throughout Queensland and has been identified as the primary cause of
mortality of green turtles foraging in Moreton Bay during two veterinary studies in the
early 1990s and the late 2000s.



Coccidiosis outbreaks in Moreton Bay in the early 1990s and in 2014 each resulted
in deaths in the order of a hundred large immature green turtles.



Epidemics of the virus based Fibropapillomatosis (FP) occurs periodically in coastal
bays of Queensland. While the disease is most frequently found in green turtles, it
has been recorded infecting all species except leatherback turtles.
̵

This disease pre-existed in Queensland turtle populations before modern turtle
studies commenced in 1968.

̵

The disease results in small elevations of turtle mortality at the local level;

̵

Most individuals recover from the infection.

̵

Elevated prevalence of the disease occurs in coastal waters with restricted tidal
flushing and associated altered catchments.

̵

Current hotspots for prevalence of FP disease in Queensland include Moreton
Bay with green turtles and loggerhead turtles and Cleveland Bay with green
turtles.

Increasing regional temperatures over past 50 years
The sex of marine turtles is determined by the temperature within the nest at mid
incubation. Warm nests give predominantly female hatchlings while cool nests result in
predominantly male hatchlings. As nest temperatures rise above 32oC for extended
periods during early incubation of the eggs, incubation success declines and above
34oC approaches zero.
At Mon Repos where sand temperatures at nest depth have been monitored for >45
years, there has been a significant increase in the occurrence of summer days with sand
temperatures exceeding 33oC since 2000.
Reviews of climate change impact on marine turtle populations predict feminising
populations. The current situation in eastern Australia is consistent with this impact:


The sex ratio of green turtle foraging population throughout eastern Qld is strongly
skewed to female with a 2:1 female to male sex ratio.



The sex ratio of hawksbill turtle foraging population throughout eastern Qld is
strongly skewed to female with a 3:1 female to male sex ratio.
66

The impact of rising environmental temperatures has been poorly monitored for the
majority of marine turtle management units in Queensland.

G. FISHERIES BYCATCH
Identified hotspots for excessive loss of turtles from fisheries bycatch are shown
in red.
swPac Loggerhead turtles:
Long-line bycatch


Bycatch of large post-hatchlings loggerheads occurs in all long-line fisheries
across the South Pacific Ocean. The level of bycatch is extremely large but
poorly unquantified or not reported from many of these fisheries.



DNA genetics studies have identified that the very large bycatch of post-hatchling
loggerheads of Peru and Chile in the east Pacific originate from the nesting
beaches of the south west Pacific (Australia and New Caledonia)

Crab fisheries


Many tens of loggerhead turtles die annually from entanglement in float lines or
entrapment in crab fishery gear, mostly in Hervey Bay – Moreton Bay region.

Otter Trawl fisheries bycatch


Mortality in trawl fisheries of eastern and northern Australia is rare since the
introduction of compulsory use of TEDs in these fisheries.

Inshore Gill net fisheries in Queensland


Unquantified but presumed low levels of annual mortality.

Queensland shark control program


Annual mortality is of the order of one loggerhead turtle annually.

sGBR green turtles:
Long-line bycatch


Bycatch mortality of large post-hatchlings green turtles occurs in long-line
fisheries In the Coral Sea and Tasman Sea is suspected to be low but not clearly
reported and DNA genetic stock identification is lacking.

Crab fisheries


Many tens of green turtles die annually from entanglement in float lines or
entrapment in crab fishery gear, mostly in Hervey Bay – Moreton Bay region.

Otter Trawl fisheries bycatch


Mortality in trawl fisheries of eastern and northern Australia is rare since the
introduction of compulsory use of TEDs in these fisheries in 2001.

Inshore Gill net fisheries in Queensland


Unquantified but presumed low levels of annual mortality.

Queensland shark control program


Annual mortality is less than five green turtles annually.

nGBR green turtles:
Long-line bycatch
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Bycatch mortality of large post-hatchlings green turtles occurs in long-line
fisheries In the Coral Sea and Tasman Sea is suspected to be low but not clearly
reported and DNA genetic stock identification is lacking.



Mortality resulting from long-line fisheries bycatch in eastern Indonesia and
southern PNG is unquantified and possibly substantial.

Otter Trawl fisheries bycatch


Mortality in trawl fisheries of eastern and northern Australia is rare since the
introduction of compulsory use of TEDs in these fisheries.



Mortality in trawl fisheries of in eastern Indonesia and southern PNG which do not
use TEDs is unquantified and possibly substantial.

Inshore Gill net fisheries in Queensland


Unquantified but presumed low levels of annual mortality on east coast but
localised high impact in eastern and southern GoC fishery.

Inshore Gill net fisheries in eastern Indonesia and southern PNG


Unquantified levels of annual mortality.

GoC green turtles:
Otter Trawl fisheries bycatch


Mortality in trawl fisheries of eastern and northern Australia is rare since the
introduction of compulsory use of TEDs in these fisheries.

Inshore Gill net fisheries in Queensland


Unquantified but presumed low levels of annual mortality.

nQld hawksbill turtles:
Long-line bycatch


Bycatch mortality of large post-hatchlings hawksbill turtles occurs in long-line
fisheries In the Coral Sea and Tasman Sea is suspected to be low but not clearly
reported and DNA genetic stock identification is lacking.



Mortality resulting from long-line fisheries bycatch in eastern Indonesia and
southern PNG is unquantified and possibly substantial.

Crab fisheries


Small numbers of hawksbill turtles die annually from entanglement in float lines or
entrapment in crab fishery gear, mostly in Hervey Bay – Moreton Bay region.

Otter Trawl fisheries bycatch


Mortality in trawl fisheries of eastern and northern Australia is rare since the
introduction of compulsory use of TEDs in these fisheries.



Mortality in trawl fisheries of in eastern Indonesia and southern PNG which do not
use TEDs is unquantified but probably low.

Inshore Gill net fisheries in Queensland


Unquantified but presumed low levels of annual mortality in east coast fisheries



Unquantified but presumed high levels of annual mortality in GoC N3 fishery.

Inshore Gill net fisheries in eastern Indonesia and southern PNG


Unquantified levels of annual mortality.

Queensland shark control program

68



Annual mortality is of the order of one or no hawksbill turtle annually.

wCYP olive ridley turtles:
Long-line bycatch


Mortality resulting from long-line fisheries bycatch in eastern Indonesia and
southern PNG is unquantified and possibly substantial.

Otter Trawl fisheries bycatch


Mortality in trawl fisheries of eastern and northern Australia is rare since the
introduction of compulsory use of TEDs in these fisheries.



Mortality in trawl fisheries of in eastern Indonesia and southern PNG which do not
use TEDs is unquantified but probably high.

Inshore Gill net fisheries in Queensland


Unquantified but presumed low levels of annual mortality.

Inshore Gill net fisheries in eastern Indonesia and southern PNG


Unquantified levels of annual mortality.

eAust flatback turtles:
Otter Trawl fisheries bycatch


Mortality in trawl fisheries of eastern and northern Australia is rare since the
introduction of compulsory use of TEDs in these fisheries.

Inshore Gill net fisheries in Queensland


Unquantified but presumed low levels of annual mortality.

GoC flatback turtles:
Long-line bycatch


Mortality resulting from long-line fisheries bycatch in eastern Indonesia and
southern PNG is unquantified and possibly substantial.

Otter Trawl fisheries bycatch


Mortality in trawl fisheries of in eastern Indonesia and southern PNG which do not
use TEDs is unquantified but probably low.

Inshore Gill net fisheries in Queensland


Unquantified and at an uncertain level of annual mortality.

Inshore Gill net fisheries in eastern Indonesia and southern PNG


Unquantified levels of annual mortality and possibly substantial.

Queensland shark control program


Annual mortality is of the order of one or no flatback turtle annually.

H. BOAT STRIKE AND PROPELLER CUTS:
StrandNet records indicate that an order of magnitude of 50-100 turtles are killed
annually from interaction with vessels in Queensland.
The majority of this mortality occurs in shallow coastal waters adjacent to cities and ports
from Cairns south to Moreton Bay.
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The majority of this mortality occurs with green and loggerhead turtles with an annual
mortality of many tens of individuals annually for each species, including a large
proportion of larger sized turtles.
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