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EXECUTIVE SUMMARY 
Marine turtle and dugong habitats were taken into consideration when reviewing the 
zoning of the Great Barrier Reef Marine Park as part of the Representative Areas 
Program. Guiding principles were developed to assist with incorporating marine turtle 
internesting and foraging habitats and dugong habitats into the overall network of no-
take areas.  
 
The biophysical operating principle pertaining to marine turtles recommended the 
incorporation of known major turtle nesting and foraging sites into no-take areas (100 
per cent of about 30 sites of the 115 identified). For the marine turtle internesting 
habitat adjacent to the major nesting sites, the principle was refined as follows: 
• Very high priority nesting beaches for each genetic stock should include a 5 km 

radius in no-take zones 
• High priority nesting beaches for each genetic stock should include a 5 km radius 

and be included in no-take areas whenever possible 
• Medium priority nesting beaches for each genetic stock including a 5 km radius 

should be used as a parameter during reporting on how well the biophysical 
operational principles were achieved (refer to Lewis et al. 2003 for a description of 
this process).  

 
For marine turtle foraging habitats, the principle was refined to include 20 per cent of 
the different turtle foraging sites incorporated into no-take zones and to include 
inshore coastal strips of turtle foraging habitat with a 12-kilometre buffer and reefal 
areas of turtle foraging habitat with a 1 kilometre buffer.  
 
In the current Zoning Plan, marine turtle internesting habitat increased in no-take areas 
from 781km2 to 1 886km2 (23.4 per cent to 56.5 per cent of all identified sites); marine 
turtle foraging habitat increased in no-take area protection from 3 063km2 to 12 
489.8km2 (7.1 per cent to 29.1 per cent of all identified sites).  
 
The biophysical operating principle pertaining to dugongs was that no-take areas 
should represent identified dugong habitat areas summing to about 50 per cent of all 
high priority dugong habitat. The area of dugong habitat increased in no-take areas 
from 1 396km2 to 3 476km2 (or 16.9 per cent to 42.0 per cent of all identified sites).  
 
Although the marine turtle and dugong principles were not achieved in total for all 
sites, overall the level of protection afforded by the Great Barrier Reef Marine Park 
Zoning Plan 2003 increased for all locations identified.  
 
Also, other protection measures that came into effect through the Great Barrier Reef 
Marine Park Zoning Plan 2003 that should benefit marine turtle and dugong habitats 
include: 
• Designating the Far Northern Management Area of the Great Barrier Reef Marine 

Park as a Remote Nature Area where works involving dumping spoil, reclamation, 
beach protection works, harbour works and constructing or operating a structure 
other than a vessel mooring or a navigational aid are prohibited 

• Surrounding the important marine turtle nesting sites of Raine Island, Moulter Cay 
and MacLennan Cay with a Restricted Access Area that prohibits access unless the 
written permission of the Great Barrier Reef Marine Park Authority has been 
obtained 
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• Categorising dugongs and all six species of marine turtle as Protected Species, 
which prohibits their direct take without the written permission of the Great 
Barrier Reef Marine Park Authority 

• Controlling or preventing activities through zoning such as dredging, aquaculture, 
and other activities which may effect benthic communities such as seagrass 

• Developing a reef-wide framework for the sustainable traditional use of marine 
resources 

• Creating Special Management Areas (Dugong) to complement commercial mesh 
netting requirements under the Queensland Fisheries Regulations 1995.  
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INTRODUCTION 
Between 1999 and 2003, the Great Barrier Reef Marine Park Authority (GBRMPA) 
undertook a program called the Representative Areas Program (RAP) to increase the 
protection of the Marine Park (Figure 1). The aim of the RAP was to help protect 
biodiversity through protecting ‘representative’ examples of all the different habitats 
and communities in the Marine Park while minimising negative and maximising 
positive impacts on current users and industries.  
 
To achieve the aim, the old Marine Park zoning was evaluated and principles were 
developed to guide the development of the new zoning1. A review of the 
comprehensiveness, adequacy and representativeness of the existing network of 
protected areas within the Marine Park highlighted inadequacies in protection for 
biodiversity (for example, pre 1 July 2004, less than 5 per cent of the Marine Park was 
protected in no-take zones). The RAP involved rezoning the entire Marine Park, and 
provided an opportunity to develop a consistent reef-wide framework for managing 
use. 
 
A draft Zoning Plan was released for public comment in mid 2003. That plan was 
revised in light of the 21,500 submissions that were received and the final Zoning Plan 
was implemented on 1 July 2004. Day et al. (2002) provide an overview of the RAP in 
the Great Barrier Reef.  
 
The treatment and prioritisation of biophysical data in the RAP (Lewis et al. 2003) was 
assisted by advice from an independent Scientific Steering Committee and other reef 
and non-reef experts, including expertise in marine mammals and turtles. Biophysical 
operational principles (Appendix 1) were recommended by the Scientific Steering 
Committee to guide the establishment of a new network of no-take areas2 that would 
achieve the objectives of the RAP (Fernandes et al. 2005).  
 
A summary of Zoning Plans for the Great Barrier Reef Marine Park 
Up to 1999, there were five main Sections of the Marine Park, with the Far Northern, 
Cairns, Central and the Mackay/Capricorn Sections being declared and originally 
zoned between 1983 and 1987. The smaller Gumoo Woojabuddee Section was 
incorporated into the Marine Park in1998 and zoned in 2002. Each of these sections had 
a separate Zoning Plan in place before the RAP commenced. 
 
Because each Zoning Plan was developed separately (1987 to 2002), definitions for 
activities and the access conditions varied between them and created inconsistencies in 
the way the activities were managed.  
 
The Great Barrier Reef Marine Park Zoning Plan 2003, created as part of the RAP, 
replaced the five Zoning Plans and also amalgamated all five sections, as well as 28 
new coastal sections, into one (Figure 1). This plan also standardised the names and 
objectives for each zone (Appendix 2). For ease of presentation in this report, the terms 
‘previous zoning’ and ‘previous Zoning Plans’ are used to collectively refer to the five 
Zoning Plans in effect prior to 1 July 2004. The term ‘current zoning’ is used to refer to 

                                                      
1 Under the Great Barrier Reef Marine Park Act 1975, Zoning Plans are the primary management 
instrument for the conservation and management of the Great Barrier Reef Marine Park. 
2 No-take areas means those areas zoned as Marine National Park (Green) or Preservation 
(Pink). 
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the Great Barrier Reef Marine Park Zoning Plan 2003, which came into effect on 1 July 
2004. 

 
Figure 1. Amalgamated Great Barrier Reef Section and Management Area 

boundaries. 
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Figure 2 provides a summary of the purposes for which each zone (other than the 
Commonwealth Island Zone) may be used or entered without permission (as shown by 
a tick in the figure) or with the written permission of the GBRMPA. For the purposes of 
the Marine Park, no-take areas are those areas zoned as Marine National Park or 
Preservation. Refer to the Zoning Plan for full details of all use and entry provisions for 
each zone. 
 

igure 2. Summary of activities allowed in zones in the Great Barrier Reef 
Marine Park. 

 
F
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Consistent with these obligations, the Authority is responsible for conserving marin

les and dugongs in the Marine Park. This is achieved through managi
activities occurring in the Marine Park that impact on these species, including both 
current activities and predicted future activities.  
 
The aim of this document is to describe the GBRM
o
dugong habitats. The Scientific Steering Committee established the biophysical 
operational principles in Appendix 1 including the one outlined below by taking i
account: 
• The level of uncertainty about the biodiversity of the Great Barrier Reef World 

Herita
• The fact there is already a basic level of protection across the Marine Park 

Other efforts to
example, water quality and sustainable fishing. 

 
hysical Operational Principle 7: Represent all habitats.  

Represent a minimum amount of each community type and physical environment type in the 
overall network. This principle is to ensure that all known communities and habitats that exist 
within bioregions are included in the network of no-take areas. Communities and habitats were 
identified for protection in no-take areas based upon the reliability and comprehensiveness of 
available data. The following advice helps implement this principle, which is intended to 
ensure that particularly important habitats are adequately represented in the network of no-
take areas. 
 
Major turtle sites: ensure no-take areas include known major turtle nesting and foraging sites 
(100 per cent of about 30 sites of the 115 identified – these include both nesting site and foraging 
sites).  
Dugong sites: ensure no-take areas represent identified dugong habitat areas summing to about 
50 per cent of all high priority dugong habitat. 
 
The turtle component of this principle was refined further for foraging and nesting 
ites. The dugong component of this principle was refined further to prioritise key 

ugong and turtle were carefully 
plemented for marine turtles and dugongs because all six species of marine turtle in 

 
ng the 

s
habitats. Both of these refinements are detailed below. 
 
The biophysical operational principle that pertains to d
im
the Great Barrier Reef are threatened and they are part of the World Heritage values 
associated with the Great Barrier Reef. Also, there is a need to address impacts on 
marine turtles and dugongs for a number of reasons, but especially as there is good 
evidence that the populations of some marine turtle species (loggerhead, green, 
hawksbill) have declined or are declining (Chaloupka 2002, 2003; Limpus and Miller
2000; Limpus et al. 2003, Limpus and Reimer 1994) and that dugong numbers alo
urban coast of Queensland, south of Cooktown have declined substantially since the 
1960s (Marsh et al. 2001).  
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MARINE TURTLE NESTING SITES 
Marine turtles return to the region of their birth (Allard et al. 1994, Meylan et al. 1990); 
therefore, they are classified as management units based upon their genetic differences 
between breeding areas. Turtle nesting sites were identified by genetic stock for each 
species (loggerhead, green, hawksbill, flatback) and prioritised on published and 
spatial information (Dobbs et al. 1999; Limpus 1980; Limpus et al. 1981; Limpus and 
Miller 2000; Limpus and Reimer 1984; Limpus et al. 2000; Limpus et al. 2003; Miller et 
al. 1995; Parmenter 1994).  
 
For the RAP, it was important to protect sites for each genetic stock of each species 
present in the Great Barrier Reef World Heritage Area and to protect adequately sized 
inter-nesting sites to preserve the integrity of breeding populations as much as 
possible: 
• For green turtles there are two genetic breeding populations which are delineated 

by the area North and South of Princess Charlotte Bay; these stocks are termed the 
northern Great Barrier Reef stock and the southern Great Barrier Reef stock 

• For the loggerhead, flatback, leatherback and hawksbill turtles in the Great Barrier 
Reef World Heritage Area, there is only one genetic breeding population 

• For olive ridley turtles, there are no known nesting locations in the Great Barrier 
Reef World Heritage Area. 

Seven very high, ten high and 20 medium priority sites were identified (Table 1). 
 
Inter-nesting Habitat3

The Marine Park extends seaward from mean low water on the mainland and from 
Queensland owned islands. For the purposes of the RAP, all nesting sites included a 
5km buffer for the protection of inter-nesting habitat based upon the best available 
scientific advice. Nesting female turtles generally do not feed during the breeding 
season (Limpus 1973; Tucker and Read 2001); however they use water depths up to 40 
metres during the inter-nesting period (Bell 2005) and habitat up to tens of kilometres 
from the nesting beach (Tucker et al. 1996). Some species (for example, loggerhead 
turtles) appear to show quite strong fidelity to inter-nesting habitats (Limpus and Reed 
1985; Tucker et al. 1996), where as other species may be less tied to one specific location 
(for example, green turtles Carr et al. 1974; Meylan 1982).  
 
Biophysical Operational Principle 
The principle pertaining to marine turtles aimed to ensure no-take areas include 
known major turtle nesting and foraging sites (100 per cent of about 30 sites of the 115 
identified – these include both nesting site and foraging sites). For marine turtle inter-
nesting sites, this was refined to: 
• Very High priority nesting sites (including a five kilometre buffer) to be included in 

no-take zones 
• High priority nesting sites (including five kilometre buffer) include in no-take 

zones whenever possible 
• Medium priority sites (including five kilometre buffer) should not be chosen 

explicitly in the planning process but their inclusion or not in sites to be protected 

                                                      
3 Marine turtle inter-nesting sites refer to the waters used by breeding female turtles in between 
their approximately fortnightly trips to the nesting beach to lay eggs. Typically marine turtles 
lay from three to six clutches of eggs each breeding season, so the inter-nesting site is the area 
used during the six to 12 weeks the breeding female turtles are in the vicinity of the nesting 
beach. 
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for other reasons should be factored into the decision-making process (refer to 

 

relevant) 

Lewis et al. 2003 for a description of this process).  
 
Table 1. Marine turtle nesting sites in the Great Barrier Reef World Heritage Area

identified for the Representative Areas Program. 
 

Location Inter-nesting 
Area (km2) 

Species by genetic 
stock (when 

Priority Tenure 

Avoid Is 95.6 Flatback High Broad Sound Shire 
Council 

Bacchi Cay 76.4 Southern GBR 
green /Loggerhead 

Medium National Park (Qld) 

Bell Cay 79.1                  Southern GBR           Medium National Park (Qld) 
Green 

Bird Is 90.7 Hawksbill Medium National Park (Qld) 
Boydong Is 91.1 Hawksbill High National Park (Qld) 
Bylund Cay 77.4 Southern GBR 

green /Loggerhead 
Medium National Park (Qld) 

Curtis Is 1265.1 Flatback Medium National Park (Qld) 
(part) 

Douglas Is 82.9 Hawksbill Medium Cook Shire Council 
Erskine Is 74.5 Southern GBR 

green /Loggerhead 
Medium National Park (Qld) 

Facing Is 264.3 Flatback Medium National Park (Qld) 
(part) 

Farmer Is 82.5 Hawksbill Medium National Park (Qld) 
Frigate Cay 80.8 Southern GBR 

green /Loggerhead 
High National Park (Qld) 

Gannet Cay 78.4 Southern GBR 
green /Loggerhead 

Medium National Park (Qld) 

Heron Is 80.4 Southern GBR 
green /Loggerhead 

Very 
High 

National Park (Qld) 

Hoskyn Is 87.6 Southern GBR 
green /Loggerhead 

High National Park 
(Scientific) (Qld) 

Lady Elliot Is 83.3 Southern GBR 
n /Loggerhead

Medium Commonwealth 
(GBRMPA) gree  

Lady Musgrave 
Is 

78.5 Southern GBR 
green /Loggerhead 

Medium National Park (Qld) 

MacLennan Cay 84.2 Northern GBR 
Green 

Medium Nature Refuge (Qld) 

Masthead Is 86.3 Southern GBR 
green /Loggerhead 

High National Park (Qld) 

Milman Islet 90.9 Hawksbill Very 
High 

National Park (Qld) 

M Northern GBR High Nature Refuge (Qld) oulter Cay 84.7 
Green 

Newry Is 90.5 Flatback Medium National Park (Qld) 
North West Is 93.6 Southern GBR green 

/Loggerhead 
Very 
High 

National Park (Qld) 

Outer Newry Is 89.7 Flatback Medium National Park (Qld) 
Peak Is 83.3 Flatback Very 

High 
National Park (Qld) 

Price Cay 77.2 Southern GBR High National Park (Qld) 
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Location Inter-nesting 
Area (km2) 

Species by genetic 
stock (when 

Priority Tenure 

relevant) 
green /Loggerhead 

Rabbit Is 124.6 Flatback Medium National Park (Qld) 
Raine I Nature Refuge (Qld) s 88.8 Northern GBR Very 

Green High 
Russell Is 83.5 Flatback Medium National Park (Qld) 

Sandbank No 7 High National Park (Qld) 81.7 Northern GBR 
Green 

Sandbank No 8 81.4 Northern GBR Medium  Park (Qld) 
Green 

National

Sinc  lair Islet 83.6 Hawksbill High National Park (Qld) 
T  

green 
homas Cay 76.5 Southern GBR 

/Loggerhead 
Medium National Park (Qld) 

Tyron Is Southern GBR 
gree ead

80.0 
n /Loggerh  

Medium National Park (Qld) 

Un-named Cay 
11-034 

81.1 Hawksbill High Cook Shire Council 

W s ild Duck I 126.2 Flatback Very 
High 

National Park (Qld) 

Wreck Is 77.3 Loggerhead Very 
High 

National Park 
(Scientific) (Qld) 

 
Res
A complete summary of all zoning (previous and current) for each inter-nesting site by 
prio ch genet ck and by idual o
pro  tables . A syn form oll
 
An reased l f protec  tur e
achieved in the Great Barrier Reef Plan 2003. Of the total area of 
3338 ter-nestin itat, the d with -tak
National Park and Preservation) km 86km2 and represented 
an i m 23.4 t  per c d ha it ark 
(T
 
T rison arine g o eat 

Reef ine P ou ur . 
Previous Zoning u

ults 

rity for ea ic sto  each indiv location f r each stock is 
vided in the below thesis of this in ation f ows. 

 overall, inc evel o tion of marine
Marine Park Zoning 

tle inter-n sting habitat was 

km2 of in g hab  area containe
increased from 7815

in no
2 to 18

e zones (Marine 

ncrease fro o 56.5 ent of the identifie bitat w hin the Marine P
able 2). 

able 2. Compa
Barrier 

 of m
 Mar

tu inrtle inter-nest
ark between previ

 habitat z
s and c

ning within the Gr
rent Zoning Plans

 C rrent Zoning 
Zone Type Percen m2)tage Area (k  Percentage Area (km2) 
Unzoned4 0.6 21 0 0 
General Use 51.0 1704 18.3 612 
Habitat Protection 23.9 799 10.2 341 
Conservation Park 1.0 34 14.4 482 
Buffer 0 0 0 0 
Scientific Research 0 0 0.5 16 
Marine National Park 22.2 741 52.6 1755 
Preservation 1.2 40 3.9 131 

 
                                                      
4 Under the previous Zoning Plan certain coastal areas were p sly excluded from the 
Mar d were th e not zo y of th s 
the Amalgamated Great Barrier Reef Marine Park and zoned as part of the RAP. 

reviou
ine Park an erefor ned. The majorit ese area were incorporated into 
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Only one very high priority inter-nesting site was 100 per cent in no-take zones under 
the previous Zoning Plans (northern Great Barrier Reef green turtle site at Raine 
Island) (Table 3). However, this increased under the current Zoning Plan to include the 
one  priority sbill d e h ter 
Cay medium ity (Mac nort t
turtl sting site les 3, 5)
 
W y prio gainst a ach to
in overal tection a  Zonin n (T
id igh, h d medi rin te
protection was increased at all location han 50 per cent 
of o-take z  (Table 4).  previou ing
di y Mari rk wate ke z N  
current Zoning Plan only two site rmer Island) were outside of no-
take able 4). 
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need to mini sers and to allow access for limited extractive 
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Table 3. Percentage of very high, high and medium marine turtle inter-nesting 
habitats in no-take zones under the previous and current Zoning P

Percentage in no-take zones (MNPZ or PZ)
lans. 

 
Priority and Species by Genetic Stock (No. sites) Previous Zoning Current Zoning 
Very High  
Flatback (2) 2 87 
NGBR Green (1) 100 100 
SGBR Green/Loggerhead (2) 14 20 
Hawksbill (1) 14 100 
Loggerhead (1) 15 36 
High 
Flatback (1) 0 27 
NGBR Green (2) 81 100 
SGBR Green/Loggerhead (4) 45 74 
Hawksbill (3) 37 98 
Medium 
Flatback (6) 0 13 
NGBR Green (3) 41 89 
SGBR Green/Loggerhead (8) 16 56 
Hawksbill (3) 22 48 
M
 

NPZ=Marine National Park Zone; PZ=Preservation Zone 

Protection of marine turtle inter-nesting sites also increased in addition to the areas in 
no-take areas. Overall in these inter-nesting habitats there was a general reduction in 
less protected zones (for example, General Use) and an increase of more protective 
zoning (for example, Habitat Protection or Conservation Park) (Table 4). 
 
Table 4. Percentage of very high, high and medium marine turtle inter-nesting 

sites in all zones under previous and current Zoning Plans for the Great 
Barrier Reef Marine Park. 

Previous Zoning (per cent) Current Zoning (per cent) 
Unzoned GUZ HPZ CPZ BZ SRZ MNPZ PZ 

Prioritised Inter-
nesting Habitat GUZ HPZ CPZ BZ SRZ MNPZ PZ 

3.0 80.6 14.4     2.0 Flatback (VH) 8.7 4.2    83.9 3.3 
      100.0  NGBR Green (VH)      100.0  

 31.8 40.1 14.2   13.9  
SGBR Green and 
Loggerhead (VH)  17.2  53.1  9.4 20.2  

 85.4 0.2    14.3  Hawksbill (VH)      83.9 16.1 
  84.9     15.1 Loggerhead (VH)   64.9   4.5 30.6 
 88.8 11.2      Flatback (H) 18.7 54.5    26.8  
 19.4     74.0 6.6 NGBR Green (H)      92.1 7.9 

 14.9 39.8    44.3 0.9 
SGBR Green and 
Loggerhead (H) 3.7 6.8 15.9   70.9 2.6 

 57.3 5.2    37.5  Hawksbill (H) 2.4     97.6  
2.0 82.6 14.5 0.8   0.1  Flatback (M) 52.1 5.2 29.9   12.8  

 54.6 4.2    36.9 4.2 NGBR Green (M)  10.8    73.3 15.9 

 28.2 54.8 0.5   16.4  
SGBR Green and 
Loggerhead (M) 5.7 27.6 10.8   51.8 4.1 

 70.1 7.5    22.4  Hawksbill (M) 42.8 8.7    48.5  
Priority: VH = Very high; H = High; M = Medium 
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Table 5. Comparison of very high, high and medium marine turtle inter-nesting
sites under previous and current Zoning Plans for the Great Barrier 

 

Reef Marine Park. 
urre nt) Previous Zoning (per cent) C nt Zoning (per ce

Unzoned GUZ HPZ CPZ BZ SRZ MNPZ PZ 
Inter-nesting 

Habitat GUZ HPZ CPZ BZ SRZ MNPZ PZ 
 88.8 11.2      Avoid Island 18.7 54.5    26.8  
  87.1    12.9  Bacchi Cay  86.4     13.6 
 89.7     10.3  Bell Cay  7.8    61.0 31.2 
 36.3     63.7  Bird Island – 11167 39.5     60.5  
      100.0  Boydong Island      100.0  
      100.0  Bylund Cay      96.2 3.8 

2.4 97.6       Curtis Island 40.1 4.9 28.7   26.3  
 97.0 3.0      Douglas Island 16.6     83.4  
 29.1 70.6    0.3  Erskine Island 15.5  63.8   20.7  

7.0 93.0       Facing Island 80.1 19.9      
 79.9 20.1      Farmer Island 72.9 27.1      
  10.0    86.2 3.8 Frigate Cay  6.4    85.4 8.2 
  95.6    4.4  Gannet Cay  17.4    80.4 2.2 
 3.3 40.5 30.6   25.5  Heron Island 2.8  44.6  20.3 32.3  
 21.0 79.0      Hoskyn Island 0.7 18.3    81.1  
 95.7  4.0   0.3  Lady Elliot Island      100.0  

 51.6 46.9    1.5  
Lady Musgrave 

Island 19.4 33.8    46.8  
 25.3     74.7  MacLennan Cay      100.0  
 36.1 61.9    2.0  Masthead Island 13.5  61.4   25.1  
 85.4 0.2    14.3  Milman Islet      83.9 16.1 
      99.5  Moulter Cay      98.9 1.1 
 47.9 52.1      Newry Island 39.0 1.1 57.1   2.9  
 56.5 39.7    3.8  North West 29.8  60.5   9.7  
 50.0 50.0      Outer Newry Island 45.5  51.9   2.6  

7.5 87.6      4.9 Peak Island 21.5 6.6    63.7 8.1 
  1.9    98.1  Price Cay  1.7    95.4 2.8 
 66.1 33.9      Rabbit Island 56.1 2.2 39.5   2.2  
      100.0  Raine Island   0.0   100.0  
 92.0  7.3   0.7  Russell Island 74.9  17.0   8.1  
 50.1 12.5    24.8 12.5 Sandbank No 7  24.9    57.7 17.4 
 40.0     46.9 13.1 Sandbank No 8      84.9 15.1 
 93.1 0.3    6.7  Sinclair Islet 5.6     94.4  
  87.1    12.9  Thomas Cay  86.4     13.6 
 43.4 56.1    0.5  Tyron Island 11.1  24.8   64.1  

 83.8 16.2      
Un

C
-named 11-034 
rocodile Cay) ( 1.7     98.3  

 75.9 24.1      Wild Duck Island  2.6    97.4  
  84.9     15.1 Wreck Island   64.9   4.5 30.6 

 



MARINE TURTLE FORAGING HABITAT 
all of the Great Barrier Reef World Heritage Area is used as a foraging are
 turtles. However, fo

Virtually a 
for marine r the purposes of the RAP, seven marine turtle foraging 
are ol Limpus Queensla

r incl the n
sites captured both cross-shelf and latitu y ( u  in he p ev usl
ment ne p ys al er al rinci ere fu he cri ed by genetic 
stock where relevant. No sites were id ly for ve rid y o
leatherback turtles beca se ac o wn ggr ations of th
species.  
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Refined Biophysical Operational Pr
The re tin  to ari e tu les e s sh uld clu e k ow
major turtle nesting and orag ng s es bo  30 s o  115 
ident ed e  in ud  bot ne  s g sit s). Fo  m  t rtle

raging habitats, this was refined to: 
• Include 20 per cent of the different turtle foraging sites incorporated into no-take 

zones 
• Include inshore coastal strips of turtle foraging habitat with a 12 km buffer and 

reefal areas of turtle foraging habitat with a 1 kilometre buffer (see examples 
below). Turtles are localized feeders. As such a 12 km buffer on areas adjacent to 
coast and one kilometre buffer from reefal boundaries was seen as sufficient for 
implementing the biophysical operational principle. 

udes water  su  a ho  managed b  Ports. The value s no Hin h ro  
nnel and does  i u  State and C mmonwealth Isla . 
te, becaus h nt  site is ou de  Great Barrier  Mar  is t s red 
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inciple 
 specified no-tak principle la g  m n rt area o in d n n 

 f i it  (100 per cent of a ut  site f the
ifi  – th se cl e h sting ite and foragin e r arine u  
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Results 
Overall, marine turtle foraging habitats increased in the level of zoning protection from 
7.1 per cent in no-take zones to 29.1 per cent. This represented an increase in area from
3 063km2 to 12490km2 (Table 7). 
 
Table 7. Comparison of marine turtle foraging habitat zoning within the Great 

Barrier Reef Marine Park between previous and current Zoning Plans. 
 Previous Zoning Current Zoning 

 

Zoning 2 2 Percentage Area (km ) Percentage Area (km ) 
Unzoned 1.7 729.1 0 0 
General Use 36.0 15 460 20.9 9 004 
Habitat Protection 52.5 22 555 44.7 19 205 
Conservation Park 0.6 268 3.4 1 451 
Buffer 0.3 120 0.000001 4 
Scientific Research 0.1 30 0.2 71 
Marine National Park 6.9 2 956 28.6 12 296 
Preservation 0.2 107 0.5 194 

 
For specific identified areas, protection of marine turtle foraging habitats increased up 
t o-tak ere  fo
b al principle of incorporating 20 per cent s was 
n arine P inchin ok to Cape Bowling Green). The reason for not 
m iophysical operational principle as e area 
r rtan ng are or the so eat B le 
stock, its is a al and c l fish ent 
c n f thes s prote ncre o 
1 inal Zoning Plan.
 
Overall there was a general reduction in less protected zones neral 
Use) in these turtle foraging areas and more o n more protective zoning 
(for example, Habitat Protection or Conserv e
 
Table 8. Zoning arrangements in marine turtle foraging habitats under previous 

Current Zoning (per cent) 

o 50 per cent in n
iophysical operation

e areas (Table 8). Th  was only one raging habitat where the 
 into no-take area

ot met in the M
eeting the b

ark (H bro
for this site w  that although th

epresents an impo t foragi a f uthern Gr
ommercia

arrier Reef green turt
ing area for the lso an important recreati

ommunities. In recog
on

e use
adjac

ased from 0 per cent tition o ction was i
5 per cent in the f  

(for example, Ge
f these areas i

ation Park) (Tabl  8). 

and current Zoning Plans for the Great Barrier Reef Marine Park. 
Previous Zoning (per cent) Foraging Habitat 

Unzoned GUZ HPZ CPZ BZ SRZ MNPZ PZ GUZ HPZ CPZ BZ SRZ MNPZ PZ 
Hedge Reef to 
Howick Group 1.4 34.6 31.1 7.0 4.3  21.6  12.5 14.4 41.2 0.2  45.0  

Hinchinbrook to 
18.9 64.9 3.3 0.2  0.1   Cape Bowling Green 54.8 2.7 16.4  0.1 13.4  

19.5 46.6 26.3 0.5     
Upstart Bay to 
Midge Point 68.7 25.4 3.4   25.4  

Shoalwater Bay to 
 57.7 30.1    3.5  Corio Bay  36.8 3.9   50.4  

Capricorn Bunker 
 19.9 70.0 4.3  1.8 3.3 0.8 Group 12.5 14.4 41.2  4.4 26.0 1.5 

 33.5 59.5    6.7 0.3 
Hydrographers 

Passage to Swains 18.9 52.5    28.1 0.5 
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DUGONG HABITATS 
anagement arrangements for dugong conservation relevant to the previous 

 dugong habitats identified 31 areas important for 
ugongs (Table 9) based on information from aerial surveys (Marsh and Lawler 2001, 

Long 1993
 
Ta ugong habitats  Ba ar d

presentative Areas Program 
H habetical order km²)

Existing m
Zoning Plans were reviewed to determine suitability of those arrangements in the 
context of streamlining provisions for the current Zoning Plan. A panel of independent 
scientific experts on dugongs and
d
2002) and seagrass surveys (Coles et al. 2000; Coles et al.2002; Coles et al. 2003; Lee 

) for use in the RAP. 

ble 9. D in the Great rrier Reef M ine Park use  in the 
Re

abitat (in alp ) Area (  Managemen  t Area
1 ytton Ree 3 ar North3-093, Magpie and L fs 49 F ern 
Area behind Turtle Island .2 ar North0 F ern 
Bathurst Bay 02  Norther2 Far n 
B s ns / Cook n att and Tongue Reef 335 Cair tow
B 0 Townsville / Whitsundaysowling Green Bay 19  
Cape Direction Green Zone 60 ar Northe1 F rn 
Clairview Bluff Carmilla Creek DPA 18 Mackay / Capricorn 
Cleveland Bay 101 Townsville / Whitsundays 
Edgecumbe Bay 8 Townsville / Whitsundays 
French Point to Bobardt Point 147 Far Northern 
Hedge, Grubb and Corbett Reefs 1127 Far Northern 
Hinchinbrook Area 425 Townsville / Whitsundays 
Ince bay DPA 14 Mackay / Capricorn 
Lookout Point to Barrow Point 1266 Cairns / Cooktown 
Lucinda to Allingham-Halifax Bay DPA 0.7 Townsville / Whitsundays 
Magnetic Island 8 Townsville / Whitsundays 
Margaret Bay 34 Far Northern 
Orford Ness 32 Far Northern 
Pallarenda 13 Townsville / Whitsundays 
Port Clinton including Island Head Creek 1 Mackay / Capricorn 
Port Douglas- Low Isles, North 115 Cairns / Cooktown 
Port Douglas- Low Isles, South 337 Cairns / Cooktown 
Port of Gladstone-Rodds Bay DPA M2 ackay / Capricorn 
Port Stewart 488 Mackay / Capricorn 
Princess Charlotte Bay Far Northern 1441 
Rep n s dulse Bay 4 Tow sville / Whit un ays 
Shelburne Bay Far Northern 419 
Sho a a r nalwater B y 764 Mackay / C p icor  
Stewart peninsula, Newry Islands, Ball Bay 13 Mackay / Capricorn 
Tem  t rnple Bay 96 Far Nor he  
Ups T n e its dtart Bay 25 ow svill  / Wh un ays 

 
a O t l ciple

The principle relating to dugongs was to reas represent identified 
ugo t a eas t h y ug g ab
dependent scientists made the following recommendations with respect to 

implementing this biophysical operational principle: 

Refined Biophysic l pera iona Prin  
ensure no-take a

 50 per cent of all d ng habita r  summing to abou igh priorit d on  h itat. 
In
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• Hinchinbrook Area – Recommended Yellow Zone with speed restrictions would be a 

nt 

ended Yellow Zone with speed restrictions. The 
southeastern portion of Bowling Green Bay was the priority 

• Shoalw ne 
• reen Zone. 
 
R
The biophysical operational principle for dugong habitats was to e zones 
represent identified dugong habitat areas summin bout 50
priority dugong habitat. The total area of identified rity
2 ent of this habitat wa orporated nes 
(Marine National Park or Preservation zones) in th rrent Zo
which represents more than double the original am t in 
 
Table 10. Comparison of dugong habitat zoning hin the Great Barrier Reef 

revious and cu  Zoning P
revious Zoning

good outcome for this area. A Green Zone from headlands of Missionary Bay 
extending northerly to encapsulate Goold Island may reduce traffic. 

• Cleveland Bay – Recommended Yellow Zone with speed restrictions. Priority is the 
back of Pallarenda. Reduction of traffic and protection of sea-grasses are importa
but local banana prawn industry should be considered. Shallow areas < 3 m with 
seagrass are the priority 

• Bowling Green Bay – Recomm

• Upstart Bay – Recommended Yellow Zone with speed restrictions 
ater Bay - Recommended Green Zo

Port Clinton - Recommended G

esults 
nsure no-take 

g to a  per cent of all high 
 prio  dugong habitat was 8 

78km2. Greater than 40 per c s inc into no-take zo
e cu ning Plan (Table 10), 
oun no-take zones.  

 wit
Marine Park between p

P
rrent lans 

  Current Zoning 
Zoning Percentage Area (  Pk 2)m erc 2  entage Area (km )
Unzoned 6.2 513 0 0 
General Use 40.2 3330 23.9 1976 
Habitat Protection 23.9 1980 20.3 1680 
Conservation Park 11.5 955 13.8 1145 
Buffer 1.3 104 0 0 
Scientific Research 0.011 0.9 0.013 1 
Marine National Park 15.0 1242 40.2 3326 
Preservation 1.9 154 1.8 150 

 
I ed dugong ha  (Table 
h int to Barrow t; Shelb ) 
h no-take zones in the previ oning.  
t or more in no-take zones: Hedge, Grubb and 
Corbett Reefs; Shoalwater Bay. 
 

n a detailed analysis of each identifi
abitats (Cape Direction, Lookout Po

bitat 11), four dugong 
P n

ous z
oi urne Bay, Temple Bay

ad 50 per cent or more 
wo additional sites had 50 per cent 

 In the current zoning,
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Table 11. Zoning arrangements in dugong habitats under old and new zoning for 
the Great Barrier Reef Marine Park 

revious Zoning ( per cent) Current ZP oning ( per cent) 
Unzoned GUZ HPZ CPZ BZ MNPZ SRZ PZ Dugong Habitat GUZ HPZ CPZ BZ MNPZ SRZ PZ 

 37.1 62.9      
13-093, Magpie and 

Lytton Reefs  32.0 66.9   1.0   

  100.0      
Area behind Turtle 

Island  100.0      
17.1 8.7  74.1     Bathurst Bay   100.0     

  100.0      Batt and Tongue Reefs  95.6   4.4   
 99.2  0.3   0.5  Bowling Green Bay 16.4 21.7 38.3  23.0 0.6  

 13.3  2.9  83.9   
Cape Direction Green 

ne Zo 3.5  1.8  94.7   

94.7 5.3       
Clairview Bluff 

Carmilla Creek DPA 11.8 3.1 85.1     
46.2 53.8       Cleveland Bay 9.8  90.2     
34.1 16.0 44.6 5.2     Edgecumbe Bay 50.1 44.2 5.7     

21.3 16.8 58.9 1.1  1.9   
French Point to 
Bobardt Point 5.2 76.7 10.1  8.0   

 40.5 29.8  8.9 20.8   
Hedge, Grubb and 

Corbett Reefs 25.7 9.8   64.5   
 67.8 29.4 1.3  1.5   Hinchinbrook Area 14.7 0.8 55.7  28.8   
 9.0 91.0      Ince Bay DPA 9.0 91.0      

1.6 60.0 3.0 1.3  21.9  12.2 
Lookout Point to 

Barrow Point 40.8 3.5 1.9  42.0  11.9 

100.0        
Lucin

Halifax Bay DPA 
da - to Allingham

48.8 51.2      
 99.0    1.0   Magneti d c Islan 4.0 12.3 82.0  1.7   

100.0        Margaret B tionay Sec  17.6 5.4 77.0     
  100.0      Orford Ness  100.0      

17.2 74.0  8.8     Pallarenda   100.0     

 100.0       
Port Clinton din inclu g 

Island Hea eek d Cr 91.8  8.2     

36.7 51.7 9.0 1.2 1.1 0.3   
Port Dou w 

Isles, N  
glas- Lo

orth 46.4 36.6 4.2  12.8   

49.0 49.5   0.8 0.7   
Port Douglas- Low 

Isles, South 40.3 18.8 23.1  17.8   

 100.0       
Port of Gladstone-
Rodds Bay DPA 91.6 8.4      

10.1 34.5 54.5   0.9   Port Stewart 16.6 24.1 57.3  2.0   
4.6 38.9 0.1 53.7  2.7   Princess Charlotte Bay 40.8 24.7   34.5   

 100.0       Repulse Bay 100.0       
     100.0   Shelburne Bay     100.0   
 42.7 51.3   6.0   Shoalwater Bay  9.7 6.6  83.6   

 19.4 80.6      

Stewart Peninsula, 
Newry Islands, Ball 

Bay 13.3 2.0 80.5  4.2   
 21.2 0.2   78.6   Temple Bay 15.0  6.3  78.7   
 14.1 84.4 1.4     Upstart Bay  53.2 36.1  10.7   

DPA=Dugong Protection Area 
 



MIGRATORY PATHWAYS 
 no known areas of specific migratory pThere are athways in the Great Barrier Reef 

W  species of marine turtles or for du
 h an

nesting and foraging sites (Limpus et al. 1992, Miller et al. 1998).  
 
Aerial surveys and satellite tr cking o wn ovements 
occ tial ales. Large-scal  are lik ly a esul of 
ep ras rom ve ts ds an   to
al g a sp cie re n a les et 
2004  et al. 2 ; Shep d t s b d ua  
variation in dugong movement patte n  of ack nd vi  
varying from 1.6 to 127.9 km2 (de Iongh sh and Rathbun 1990; Preen 
19 he pard et al. 20 ). T  m ve r  r 2
spanned me 860 km of the Quee slan
 
Therefore, no specific recommendation part of implementation of the 
RAP to account for the pathways at m mari u o gs e 
Great Barrier Reef World Heritage Are
 

orld Heritage Area for any gongs. It is known that 
turtles may migrate from as much as undreds to thous ds of kilometres between 

a f dugongs have sho  that their m
 to ccur a

is d
t s vee ral sp

 o  se
a sc e movements e  o ur as 

bre ks
 r t 

o ic loss
uch as

f ag s f  e n  such as cyclones, floo
 a ar

 d out a of xic 
gae s

; Marsh
 Lyn by

004
e s (P

par
e
e

nd Marsh 1995; M sh et 
idera

l. 200
le in

3; Ga
ivid

al. 
al. 2006). There is con
rns, with the home ra

l
ges tr ed i i duals

 et al. 1998; Mar
ments of a dugong t92; S p 06 he o acked by P een ( 001) 

so n d coast.  

s were made as 
ay be used by th ne t rtles or dug n  in th

a. 
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DISCUSSION 
The RAP achieved many of the desired biophysical operational principles. For 
example, all 70 ‘bioregions’ achieved a minimum of 20 per cent in no-take zones 
(Fernandes et al. 2005). Overall no-take protection across the Marine Park was 
increased from less than five per cent to more than 33 per cent. Another key principle 

f the RAP was to minimise social, economic and cultural impacts on users. So as to 

n of 

f 
 occurred in the Great Barrier Reef 

orld Heritage Area over the past 30 years. This meant that the habitats important to 
 

arine turtles exhibit strong fidelity to foraging areas and nesting beaches (Limpus et 
al. 2005; Limpus 1984, 1985). Therefore basing zoning protection around such sites is 
appropriate from a management perspective. This approach complements 
recommendations that protected areas should concentrate on protecting the most 
important life history stages of migratory species (Gerber and Hepell 2004). For marine 
turtles, population modelling suggests that adults and subadults are the most 
important life history stage for maintaining a stable marine turtle population (Crouse 
et al. 1987; Heppell et al. 1996). The fact that most of the important nesting sites were 
already included in protected areas (for example, Queensland National Parks) meant 
through the RAP, protection of inter-nesting habitat adjacent to those beaches could 
occur. 
 
For dugongs, less information was known about calving locations and movements; 
however seagrass surveys and aerial surveys since the mid 1980s (summarised in 
Marsh and Lawler 2001, 2002) indicated parts of the Great Barrier Reef coast where 
dugongs could be regularly found. For example, results of four aerial surveys (1985, 
1990, 1995, 2000) conducted in the north of Cooktown indicated that the number of 
dugongs in the region has not changed significantly since the mid 1980s (Marsh and 
Lawler 2002). However, within this region, the results have also highlighted that 
between 24.5 per cent and 56 per cent of dugongs were recorded regularly in Princess 
Charlotte Bay and Bathurst Bay (Marsh and Saalfeld 1989, Marsh et al. 1993, Marsh and 
Corkeron 1996, Marsh and Lawler 2002). There has been no significant difference in the 
overall number of dugongs recorded in the region north of Cooktown during these 
aerial surveys but there have been changes in the numbers recorded in individual bays. 
The reasons for such movements are not fully understood but are believed to result 
from changes in seagrass habitats and forage quality (Sheppard et al. 2006). However, 
given the migratory nature of dugongs and marine turtles, zoning is not the only 
management tool that will result in the conservation of these threatened species. 
 
A more in-depth analysis of human-related mortality factors (for example, commercial 
gill netting and trawling, water quality, Indigenous harvest and boat strike) that 
impact dugong populations within the Great Barrier Reef World Heritage Area 

o
minimise potential negative impacts on users, protection of significant turtle and 
dugong sites was achieved in some areas and for some genetic stocks although it was 
not for others.  
 
Marine megafauna are being used increasingly in the justification for and desig
marine protected areas around the world (Hooker and Gerber 2004; Hoyt 2004). The 
GBRMPA’s ability to set specific biophysical operational principles incorporating 
marine turtle and dugong requirements was the result of the significant amount o
research and monitoring of these species that had
W
these species could be specifically identified and incorporated into the current Zoning
Plan.  
 
M
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indicates that approximately 96 per cent of high conservation value dugong habitats 
 

view). 

s 

ures other than zoning that came into effect through the Great Barrier 
eef Marine Park Zoning Plan 2003 that should benefit marine turtle and dugong 

 
oil, 

ng 
 

ess Area that prohibits access unless the written permission of the Authority 
has been obtained or access is for navigating a vessel (except a ship or a managed 

s 
 directly 

orld 

 
 

aging the direct take of Protected Species from the Marine Park.  
Controlling or preventing activities through zoning such as dredging, aquaculture, 

nd 

e 
d also 

. 

g 

Promoting sustainable fisheries (Queensland Fisheries Management Plans) 

are highly protected as a combined result of the new zoning network and other
management arrangements (for example, improving water quality and fisheries 
management arrangements) that have been put in place (Grech and Marsh in re
However, Marsh et al. (2005) still caution that human-related mortality of dugongs 
along the urban coast of Queensland, south of Cooktown, should be managed to be a
close to zero as possible. 
 
Protection meas
R
habitats include: 
• All dugong and marine turtle sites within the Far Northern Management Area are

contained within the Remote Nature Area where works involving dumping sp
reclamation, beach protection works, harbour works and constructing or operati
a structure other than a vessel mooring or a navigational aid are prohibited. These
sites will benefit from being contained within the Remote Natural Area. 

• Raine Island, Moulter Cay and MacLennan Cay are surrounded by a Restricted 
Acc

vessel or aircraft) to a part of Queensland. In this instance, equipment normally 
used for fishing or collecting must be stowed and secured and access to the island
is in accordance with all relevant laws of Queensland. In fact, the waters
around Raine Island would have been considered suitable for inclusion in the 
Preservation Zone if the need for photography, filming or sound recording that 
would benefit the Raine Island Nature Reserve or the Great Barrier Reef W
Heritage Area was not seen as a necessary activity to allow in the area. 

• Dugongs and all six species of marine turtle were categorised as Protected Species
and the written permission of the Authority is required to take any of these species
from the Marine Park. This led to the development of a reef-wide Policy on 
man

• 

and other activities which may effect benthic communities such as seagrass 
• Having Traditional Owners develop traditional use of marine resources 

agreements that allow for sustainable hunting of dugongs (north of Cooktown) a
marine turtles 

• Special Management Areas (Dugong) were created that have management 
arrangements the same as for the corresponding Dugong Protection Area under th
Queensland Fisheries Regulations 1995. The provisions are such that they shoul
benefit marine turtles.  

 
The effective conservation of marine turtles and dugongs requires the protection of key 
habitats, including nesting, inter-nesting and feeding areas and migratory pathways
For the purposes of determining best way to protect these habitats, the Zoning Plan 
alone is not a sufficient management response. Other tools that the GBRMPA is usin
to further protect dugongs and marine turtles in the Marine Park include:  
• Improving water quality (Reef Water Quality Protection Plan) to increase the 

protection of near shore habitats 
• 

• Encouraging responsible use practices by reef users 
• Developing national codes of conduct for marine turtle and dugong tourism 
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• Being involved in regional and international initiatives such as the Convention on
Conservation of Migratory Species of Wild Animals 

• Developing a Climate Change Action Plan to minimise impacts on the Great B
Reef ecosystem 

 

arrier 

 21



ACKNOWLEDGEMENTS 
nks to the many GBRMPA staff who assisted with inTha corporating important dugong 

Ma lan 2003. In particular, appreciation is extended to Darren 
Cameron, Jon Day, Leanne Fernandes, James Hall, Belinda Jago, Fiona Macdonald, 
Suzanne Slegers, Leanne Thompson, John Tanzer and to the Spatial Data Centre (Mark 
Kelton, Paul Tudman, Kerry Sutton and Leath Muller) for pulling together statistics. 
Leanne Fernandes, Phil Cadwallader, Jane McAuliffe, Lisa Pennisi, Sarah Salmon and 
Stephanie Lemm also provided comments on earlier drafts of this report. 
 

and marine turtles areas into the final network of zoning for the Great Barrier Reef 
rine Park Zoning P

 22



REFERENCES 
Allard, M. W., Miamoto, M. M., Bjorndal, K. A., Bolten, A. B. and Bowen, B. W. 1994, 
‘Support for natal homing in green turtles from mitochondrial DNA sequences’, C
1994, 34-41.  
 
Bell, I. P. 2005, The diving behaviour of inter-nesting hawksbill turtles (Linneaues 1766) 
Eretmochelys imbricata

opeia 

 on Milman Island Reef Qld, Australia, Masters of Applied Science
Central Queensland University. 
 

, 

arr, A. Ross, P. and Carr, A. 1974, ‘Inter nesting behavior of the green turtle Chelonia-
mydas at a mid ocean island breeding ground’, Copeia, 1974 (3), 703-706. 
 
Chaloupka, M. 2002, ‘Stochastic simulation modelling of southern Great Barrier Reef 
green turtle population dynamics’, Ecological Modelling, 148, 79-100. 
 
Chaloupka, M. 2003, Phase 2 - Development of a population model for the southern Great 
Barrier Reef green turtle stock, Research Publication 81, Great Barrier Reef Marine Park 
Authority, Townsville. 
http://www.

C

gbrmpa.gov.au/corp_site/info_services/publications/research_publicati
ons/rp81/rp81.pdf
 
Coles, R., Lee Long, W, McKenzie, L., Roelofs, A. and De’Ath, G. 2000, ‘Stratification of 
seagrasses in the Great Barrier Reef World Heritage Area, Northeastern Australia, and 
the implications for management’, Biologia Marina Mediterranea, 7(2), 345-348. 
 
Coles, R., Lee Long, W, McKenzie, L., and Roder, C. A. 2002, Seagrass and marine 
resources in the Dugong Protection Areas of Upstart Bay, Newry Region, Sand Bay, Llewellyn 
Bay, Ince Bay and the Clairview Region April/May 1999 and October 1999, Research 
Publication No. 72, Great Barrier Reef Marine Park Authority, Townsville. 
http://www.gbrmpa.gov.au/corp_site/info_services/publications/research_publicati
ons/rp72/
 
Coles, R., McKenzie, L. and Campbell, S. 2003, ‘The seagrasses of Eastern Australia’, in 
World Atlas of Seagrasses, eds E.P. Green and T.S. Frederick, UNEP World Conservation 
Monitoring Centre, Cambridge.  
 
Crouse, D.T., Crowder, L.B. and Caswell, H. 1987, ‘A stage-based population model for 
loggerhead sea turtles and implications for conservation’, Ecology, 68, 1412-1423. 
 
Day, J., Fernandes, L., Barnett, B., Slegers, S., Kerrigan, B., Breen, D., De’ath, G., Lewis, 
A., Innes, J. and Oliver, J. 2002, ‘The Representative Areas Program – protecting the 
biodiversity of the Great Barrier Reef World Heritage Area’, Proceedings of the Ninth 
International Coral Reef Symposium, Bali, Indonesia, 2000. 
http://www.gbrmpa.gov.au/corp_site/management/zoning/documents/Final_ICRS
_paper_Aug01.pdf
 
de Iongh, H. H., Langeveld, P. and van der Wal, M. 1998, 'Movement and home range 
of dugongs around Lease Islands, East Indonesia', Marine Ecology, 19, 179-193. 
 
Dobbs, K. A., Miller, J. D., Limpus, C. J. and Landry, A. M., Jr. 1999, ‘Hawksbill turtle, 
Eretmochelys imbricata, nesting at Milman Island, northern Great Barrier Reef, 

 23



Australia’, Chelonian Conservation and Biology 3(2), 344-361. 
http://www.gbrmpa.gov.au/corp_site/info_services/library/resources/staff_papers
/showallinfo.html?id=77
 
Fernandes, L., Day, J., Lewis, A., Slegers, S., Kerrigan, B., Breen, D., Cameron, D., Jago, 

, 

, Dobbs, K., Aumend, J., Slater, D., and Stapleton, K., 
005, ‘Implementing representative no-take areas over 1/3 of the Great Barrier Reef: 

ttp://www.

B., Hall, J., Lowe, D., Innes, J., Tanzer, J., Chadwick, V., Thompson, L., Gorman, K.
Simmons, M., Barnett, B., Sampson, K., De’ath, G., Mapstone, B., Marsh, H., 
Possingham, H., Ball, I., Ward, T.
2
large-scale implementation of Marine Protected Area theory with lessons for global 
application’, Conservation Biology, 1733-1744. 
h gbrmpa.gov.au/corp_site/management/zoning/documents/rap_cons_b
iol.pdf
 
Gales, N. J., McCauley, R. D., Lanyon, J. M. and Holley, D. K. 2004, 'Change in 

a: 

ervation planning’, Biological Conservation 120, 121-128. 

eppell, S. S., Limpus, C. J., Crouse, D. T., Frazer, N. B. and Crowder, L. B. 1996, 

-based 

oyt, E. 2004, Marine Protected Areas for Whales, Dolphins and Porpoises, A World 

oles R. G. 1993, ‘Seagrasses between Cape York and 
ervey Bay, Queensland, Australia’, Australian Journal of Marine and Freshwater Research 

ewis, A., Slegers, S., Lowe, D., Muller, L., Fernandes, L. and Day, J. 2003, ‘Use of 

abundance of dugongs in Shark Bay, Ningaloo and Exmouth Gulf, Western Australi
evidence for large scale migration', Wildlife Research, 31, 283-290. 
 
Gerber, L.R. and Heppell, S. S. 2004, ‘The use of demographic sensitivity analysis in 
marine species cons
 
Grech, A. and Marsh, H. in review, ‘Quantifying the potential of an ecosystem-scale 
MPA network to protect a mobile marine mammal’, Conservation Biology. 
 
H
‘Population model analysis for the loggerhead sea turtle, Caretta caretta, in 
Queensland’, Wildlife Research, 23, 143-159.  
 
Hooker, S. K. and Gerber, L. R. 2004, ‘Marine reserves as a tool for ecosystem
management: the potential importance of megafauna’, BioScience, 54, 27-39. 
 
H
Handbook for Cetacean Habitat Conservation, Earthscan Publications Ltd, 384pp. 
 
Lee Long W. J., Mellors J. E. and C
H
44: 19-31. 
 
L
spatial analysis and GIS techniques to re-zone the Great Barrier Reef Marine Park’, 
Coastal GIS Workshop, July 7- 2003, University of Wollongong, Australia. 
http://www.gbrmpa.gov.au/corp_site/management/zoning/documents/lewis_et_al
_final03.pdf
 
Limpus, C. J. 1973, ‘Loggerhead turtles (Caretta caretta) in Australia: food resources 

hile nesting’, Herpetologica, 29, 42-5. 

 north-eastern Australia’, Herpetologica, 36(3), 265-71. 

w
 
Limpus, C. J. 1980, ‘Observations of the hawksbill turtle, Eretmochelys imbricata, nesting 
in
 

 24

http://www.gbrmpa.gov.au/corp_site/management/zoning/documents/Final_ICRS_paper_Aug01.pdf
http://www.gbrmpa.gov.au/corp_site/management/zoning/documents/Final_ICRS_paper_Aug01.pdf


Limpus, C. J. 1985, A study of the loggerhead sea turtle, Caretta caretta, in eastern Australia, 

impus, C. J. and Miller, J. D. 2000, Final Report for Australian Hawksbill Turtle Population 

n 
n 

, Foley, A., Brost, B. (Compliers), NOAA 

www.nmfs.noaa.gov/prot_res/readingrm/turtlesymp/20turtle.pdf

PhD Thesis, Zoology Department, University of Queensland, Brisbane. 
 
L
Dynamics Project, Unpublished report to the Japanese Bekko Association and the 
Queensland Parks and Wildlife Service, Queensland Environmental Protection 
Agency, Brisbane. 
 
Limpus, C. J., Miller, J. D., Limpus, D. J. and Hamann, M. 2000, ‘The Raine Island gree
turtle rookery: Y2K update’, pp. 132-134 in Proceedings of the 20th Annual Symposium o
Sea Turtle Biology and Conservation, Mosier, A.
Technical Memorandum NMFS-SESFC-477. 
http:// .  

rtle, 

ttp://www.

 
Limpus, C. J., Miller, J. D., Limpus, C. J. and Parmenter, C. J. 2003, ‘The green tu
Chelonia mydas, population of Raine Island and the northern GBR: 1843-2001’, Memoirs 
of the Queensland Museum, 49(1), 349-440. 
h gbrmpa.gov.au/corp_site/management/documents/limpus_2003_mem
queenmus.pdf
 
Limpus, C. J., Miller, J. D., Parmenter, C. J., Reimer, D., McLachlan, N. and Webb, R. 

1), 14-8. 

impus, C. J. and Reed, P. C. 1985, ‘The loggerhead turtle, Caretta caretta, in 
, 

arine 
urtle Conservation Workshop, compiler R. James, Queensland Department of 

and Corkeron, P. 1996, The status of the dugong in the northern Great Barrier 
eef Marine Park, Unpublished report to the Great Barrier Reef Marine Park Authority, 

 hindcast 

t Barrier Reef Marine Park Authority, Townsville. 
ttp://www.

1992, ‘Migration of green (Chelonia mydas) and loggerhead (Caretta caretta) turtles to 
and from eastern Australian rookeries’, Wildlife Research, 19, 347-358. 
 
Limpus, C. J.; Parmenter, C. J.; Parker, R., and Ford, N. 1981, ‘The flatback turtle, 
Chelonia depressa, in Queensland: the Peak Island rookery’, Herpetofauna, 13(
 
L
Queensland: observations on inter-nesting behaviour’, Australian Wildlife Research, 12
535-40. 
 
Limpus, C. J. and Reimer, D. 1994,’ The loggerhead turtle, Caretta caretta, in 
Queensland: a population in decline’, pp. 34-48 in Proceedings of the Australian M
T
Environment, Brisbane and Australian Nature Conservation Agency, Canberra. 
 
Marsh, H. 
R
Townsville. 
 
Marsh, H., De’ath, G., Gribble, N. and Lane, B., 2001, Shark control records
serious decline in dugong numbers off the urban coast of Queensland, Research Publication 
No. 70, Grea
h gbrmpa.gov.au/corp_site/info_services/publications/research_publicati
ons/rp70/index.html
 
Marsh, H., De’ath, G., Gribble, N. and Lane, B. 2005, ‘Historical marine population 
estimates: triggers or targets for conservation? The dugong case study’, Ecological 
Applications, 15(2), 481–492. 
 

 25

http://www.gbrmpa.gov.au/corp_site/management/zoning/documents/rap_cons_biol.pdf


Marsh, H., and Lawler, I. 2001. Dugong distribution and abundance in the southern Great 
Barrier Reef Marine Park and Hervey Bay: results of an aerial survey in October-December 

999, Research Publication No. 70, Great Barrier Reef Marine Park Authority, 1
Townsville. 
http://www.gbrmpa.gov.au/corp_site/info_services/publications/research_publicati
ons/rp70/index.html
 

arsh, H. and Lawler, I. 2002. Dugong distribution and abundance in the northern Great M
Barrier Reef Marine Park November 2000, Research Publication No. 77, Great Barrier Reef 
Marine Park Authority, Townsville. 
http://www.gbrmpa.gov.au/corp_site/info_services/publications/research_publicati
ons/rp77/rp77-final.pdf
 
Marsh, H. Kwan, D. and Lawler, I. 1993, The status of dugongs, sea turtles and dolphins in 

racking techniques for studying dugong movements and habitat use', 
ustralian Wildlife Research, 17, 83-100. 

16, 429-440. 

 'The 
 

trait Fisheries Scientific Advisory Committee, Australian Fisheries Management 

., Lawler, I. R., Kwan, D., Delean, S., Pollock, K. and Alldredge, M. 2004, 
erial surveys and the potential biological removal techniques indicate that the Torres 

ing 

l, Smithsonian Institution Press, Washington, DC. 

d 

ille and Greenpeace 

iller, J. D., Dobbs, K. A., Mattocks, N., Limpus, C. J. and Landry, A. M., Jr., 1998, 
-

armenter, C. J. 1994, ‘Species review: the flatback turtle – Natator depressus’, pp. 60-62 
in Proceedings of the Australian Marine Turtle Conservation Workshop, compiler R. James, 

the northern Great Barrier Reef Region, Unpublished report to the Great Barrier Reef 
Marine Park Authority, Townsville. 
 
Marsh, H. and Rathbun, G. B. 1990, 'Development and application of conventional and 
satellite radio t
A
 
Marsh, H. and Saalfeld, K. 1989, ‘Distribution and abundance of dugongs in the 
northern Great Barrier Reef Marine Park’, Australian Wildlife Research, 
 
Marsh, H., Lawler, I. R., Kwan, D., Delean, S., Pollock, K. and Alldredge, M. 2003,
status of the dugong in Torres Strait in November 2001', p. 48 in Final Report to Torres
S
Authority, Canberra and James Cook University, Townsville. 
 
Marsh, H
'A
Strait dugong fishery is unsustainable', Animal Conservation, 7, 435-443. 
 
Meylan, A. B., Bowen, B. W., and Avise, J. A. 1990, ‘A genetic test of natal hom
versus social facilitation models for green turtle migration’, Science, 248, 724-727. 
 
Meylan, A. 1982, Behavioural ecology of the west Caribbean green turtle (Chelonia 
mydas) in the internesting habitat, pp. 67-80 in Biology and Conservation of Sea Turtles, ed 
K. A. Bjornda
 
Miller, J. D., Daly, T., Card, M. A. and Ludecke, J. 1995, Status of hawksbill turtles an
other fauna and flora on northern Great Barrier Reef and central Torres Strait islands 1991, 
Queensland Department of Environment and Heritage, Townsv
Australia Ltd. 
 
M
‘Long-distance migrations by the hawksbill turtle, Eretmochelys imbricata, from north
eastern Australia’, Wildlife Research, 25, 89-95. 
 
P

 26

http://www.nmfs.noaa.gov/prot_res/readingrm/turtlesymp/20turtle.pdf
http://www.nmfs.noaa.gov/prot_res/readingrm/turtlesymp/20turtle.pdf


Queensland Department of Environment, Brisbane and Australia Nature Conservation
Agency, Canberra. 
 
Preen, A. R. 1
PhD thesis, School of Tropical Environment Studies and Geography, James Cook 
University. Townsville

 

992, Interactions between dugongs and seagrass in a subtropical environment, 

. 

eat Barrier Reef Marine Park Authority, 

 
Preen, A. 2001, Dugongs, boats, dolphins and turtles in the Townsville-Cardwell region and 
recommendations for a boat-traffic management plan for the Hinchinbrook Dugong Protection 
Area, Research Publication No. 67, Gr
Townsville. 
http://www.gbrmpa.gov.au/corp_site/info_services/publications/research_publicati
ons/rp67/index.html
 
Preen, A. and Marsh, H. 1995, 'Responses of dugongs to large-scale loss of seagrass
from Hervey Bay, Queensland, Austr

 
alia', Wildlife Research, 22, 507-519. 

ology and Ecology, 334, 64–83. 

ions 
ne 

ark, Queensland, Australia’, Pacific Conservation Biology, 2, 157-166. 

03. 

 
Sheppard, J, Preen. A., Marsh, H., Lawler, I. R., Whiting, S. D. and Jones, R. E. 1996, 
‘Movement heterogeneity of dugongs, Dugong dugon (Müller), over large spatial 
scales’, Journal of Experimental Marine Bi
 
Tucker, A. D., Fitzsimmons, N. N. and Limpus, C. J. 1996, ‘Conservation implicat
of internesting habitat use by loggerhead turtles, Caretta caretta in Woongarra Mari
P
 
Tucker, A. D. and Read, M. A. 2001, ‘Frequency of foraging by gravid green turtles 
(Chelonia mydas) at Raine Island, Great Barrier Reef’, Journal of Herpetology, 35, 500-5

 27

http://www.gbrmpa.gov.au/corp_site/info_services/publications/research_publications/rp77/rp77-final.pdf


Appendix 1 Biophysical Operational Principles 
 
Biophysical Operational Principle Explanation 
1. Ensure local integrity 
Have no-take areas the minimum size of which is 
20km along the smallest dimension (except for 
coastal bioregions) 

While no-take areas may be of various shapes and sizes,
should be the minimum distance across any no-tak

 20km 
e area in order to 

ensure that the size of each area is adequate to provide for the 
maintenance of populations of plants and animals within no-take 

e of the areas and to insure against edge effects resulting from us
surrounding areas. 

2.  Maximise amount of protection 
Have larger (versus smaller) no-take areas 

For the same amount of area to be protected, protect fewe
areas rather than more smaller areas, particula

must be implemented in conjunction with principle 3. 

r, larger 
rly to minimise ‘edge 

effects’ resulting from use of the surrounding areas. This principle 

3. Replicate “Sufficient” refers to the amount and configuration of no-take areas 
and may be different for each bioregion depending on its 
characteristics. For most bioregions, 3-4 no-take areas are 

an impacts 
gion. For some very small 

, whilst for some very 
 

Have sufficient no-take areas to insure against 
egative impacts on some part of a bioregion n

recommended to spread the risk against negative hum
affecting all no-take areas within a biore
bioregions fewer areas are recommended
large or long bioregions, more no-take areas are recommended. 

4.  Avoid fragmentation 
Where a reef is incorporated into no-take zones, 
the whole reef should be included  

Reefs are relatively integral biological units with a hig
connectivity among habitats within them. Accordi
not be subject to ‘split zoning’ so th
other parts are not.  

h level of 
ngly, reefs should 

at parts of a reef are no-take and 

5.  Set minimum amount of 
protection 

Represent a minimum amount of each reef 
bioregion in no-take areas 

In each reef bioregion, protect at least 3 reefs with at leas
cent of reef area and reef perimeter5 included in no-take areas.
number and distribution of no-take areas per bioregion i
in principle 3.  

t 20 per 
 The 

s described 

Represent a minimum amount of each non-reef 
bioregion in no-take areas 

In each non-reef bioregion, protect at least 20 per cen
coastal bioregions6, which contain finer scale patterns
due to bays, adjacent terrestrial habitat and rivers require

t of area. Two 
 of diversity 

 special 
provisions. The number and distribution of no-take areas is 
described in principle 3.  

6. Maintain geographic diversity Many processes create latitudinal and longitudinal (cross-shelf) 
differences in habitats and communities within the GBR World 
Heritage Area. This diversity is reflected partly in the distribution of 
the bioregions, but care should be taken to choose no-take areas that 
include differences in community types and habitats that cover 
wide latitudinal or cross-shelf ranges. 

Represent cross-shelf and latitudinal diversity in 
the network of no-take areas 

                                                      
5 These bioregions are excepted: 
• Capricorn-Bunker Mid-Shelf Reefs (RCB2) – include one of the inner 2 and one of the outer 2 reefs. This 

exception exists because RCB2 has only 4 reefs 
• Deltaic Reefs (RA1) – minimum 25 per cent and minimum 15 reefs in one continuous area. This 

exception exists because the bioregion is too small for multiple no-take areas 
• High Continental Island Reefs (RHC) – 20 per cent of reef perimeter only. This exception exists because 

reef perimeter makes more biological sense for fringing reefs 
• Central Open Lagoon Reefs (RF2) – 3 reefs. There are very few reefs in this bioregion. 
6 For coastal bioregions: 
• Coastal Strip-Sand (NA1) – protect at least six no-take areas, each at least 10km in length, spaced 

approximately every 70-100km apart. (This bioregion is approx. 800 km long) 
• High Nutrient Coastal Strip (NA3) – at least eight no-take areas, each at least 10km in length, spaced 

approximately every 70-100 km apart. (This bioregion is appox. 1400 km long). 
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Biophysical Operational Principle Explanation 
7.  Represent all habitats 
Represent a minimum amount of each community 
type and physical environment type in the overall 
network (see footnote 7) 

This principle is to
that exist within

 ensure that all known communities and habitats 
 bioregions are included in the network of no-take 

in areas. Communities and habitats were identified for protection 
no-take areas based upon the reliability and comprehensiveness of 
available data. Footnote7 helps implement this principle, which is 
intended to ensure that particularly important habitats are 
adequately represented in the network of no-take areas.  

8.  Apply all available information 
on processes 

Maximise use of environmental information to 
determine the configuration of no-take areas to 
form viable networks 

The network of areas should accommodate what is known about 
migration patterns, currents and connectivity among habitats. The 
spatial configurations required to accommodate these processes are 
not well known and expert review of candidate networks of areas 
will be required to implement this principle. 

9.  Protect uniqueness 
Include biophysically special/unique places 

These places might not otherwise be included in the network but 
will help ensure the network is comprehensive and adequ
protect biodiversity and the known special or unique areas
Marine Park. Aim to capture as many biophysically special or 
unique places as possible.  

ate to 
 in the 

10. Maximise natural integrity 
Include consideration of sea and adjacent land 
uses in determining no-take areas 

Past and present uses may have influenced the integrity of the 
biological communities and the GBRMPA should consider these 
effects, where known, when choosing the location of no-take area
For example, existing no-take areas and areas adjacent to terrestrial 
National Parks are likely to have greater biological integrity than 
areas that have been 

s. 

used heavily for resource exploitation. 
 

                                                      
7 Data and objectives to implement principl
• Halimeda beds – ensure no-take areas represen
• shallow water seagrass – ensure no-take areas  seagrass habitat 
• deepwater seagrass – ensure no-take areas represent 10 per cent of known deepwater seagrass habitat 
• algae – ensure no-take areas represent 10 per cent of known algal habitat 
• epibenthos – ensure no-take areas represent different faunal classes (5 per cent each of echinodermata, 

sponges, bryozoans, solitary corals, soft corals, foraminifera, brachyura) 
• dugong – ensure no-take areas represent identified dugong habitat areas summing to about 50 per cent 

of all high priority dugong habitat 
• cays – where cays exist within a bioregion, try to include at least two examples of them in potential no-

ef area in each of five reef-size classes 

•  wave 

• is em in no-take areas 

f nine oceanographic “bioregions”; 5 per 

arine habitats (including islands) – locate no-take areas adjacent to mangroves, 

• m  foraging sites (100 per 

 

e 7: 
t 10 per cent of known Halimeda beds 
 represent 10 per cent of shallow water

take areas 
• reefs size - capture 5 per cent of re
• inter-reef channels - capture at least one inter-reef channel in bioregions where they exist 

xposure - ensure the entire network captures 5 pe er cent of reef and non-reef area in each of five
exposure classes 
lands – where islands exist within a bioregion try to include one example of th

• oceanographic diversity in water quality – ensure representation of reefs within the “natural” diversity 
of water quality (5 per cent of reef and non-reef area in each o
cent of reef and non-reef area in each of four flood frequency classes) 

• adjacent coastal and estu
wetlands and protected areas rather than adjacent to suburbs 
ajor turtle sites – ensure no-take areas include known major turtle nesting and
cent of about 30 sites of the 115 identified – these include both nesting sites and foraging sites). 
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Appendix 2 Objectives of zones used in the Great Barrier Reef Marine Park. 
Zone Name General Use 

Zone 
Habitat te n Pro ctio
Zone 

Conservation Park 
Zone Buffer Zone Scientific Research 
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opportunities for:  

(i) certain 
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pelagic species. 
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