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1 INTRODUCTION 

1.1 Project Background 

Mardie Minerals Pty Ltd (Mardie Minerals, a wholly-owned subsidiary of BCI Minerals Limited) is 

developing the Mardie Project (the Project), a greenfield high-volume salt production venture in the 

Pilbara region of Western Australia. The Project will produce salt via evaporation of seawater, with a 

proposed production rate of 3ς3.5 million tonnes per annum of concentrated salt, and 50,000 tonnes 

per annum of Sulphate of Potash (SoP).  

The Project will comprise a series of evaporation and crystalliser ponds encompassing an area of 

~10,200 ha, built predominately over existing mud and salt flat habitat. It will also feature a processing 

plant, a bitterns disposal pipeline and outfall, a trestle jetty and supporting infrastructure to produce 

and export salt and SoP. Bitterns will be the only marine waste product produced during operations.  

The Project received approval under the Environmental Protection Act 1986 (EP Act) in November 

2021 and was classified as a controlled action under the Environment Protection and Biodiversity Act 

1999 (EPBC Act) in January 2022. Construction and operation of the Project is subject to approval 

conditions prescribed under Ministerial Statement No. 1175 (MS 1175; EP Act) and EPBC2018/8236 

Condition 19 (EPBC Act). 

The importance of ǘƘŜ tǊƻƧŜŎǘΩǎ ǿƛŘŜǊ ǊŜƎƛƻƴ ǘƻ ƳŀǊƛƴŜ ǘǳǊǘƭŜǎΩ ǎǳǊǾƛǾŀƭ ƛǎ ǊŜŎƻƎƴƛǎŜŘ ǳƴŘŜǊ ǘƘŜ 

Commonwealth GovernmentΩs Recovery Plan for Marine Turtles (Department of Environment and 

Energy 2017). This includes the nearshore islands in the vicinity of the project site which are 

recognised as habitat critical to the survival of flatback turtle (Natator depressus) for nesting, in 

addition to the waters 60 km around the islands which are used by flatback turtles for internesting 

(Department of Environment and Energy 2017). Sholl Island is also recognised as habitat critical to the 

survival of hawksbill turtles (Eretmochelys imbricata), including a 20 km zone around the island for 

internesting.  The entire island chain from Mangrove Islands to Cape Preston is recognised as foraging 

habitat for green (Chelonia mydas), hawksbill and flatback turtles. 

MS 1175 and EPBC2018/8236 contain approval conditions pertaining to the protection of marine 

turtles. Studies undertaken by Pendoley Environmental Pty Ltd (PENV) in the austral summers of 

2018/19 and 2021/22 identified that marine turtles utilise sandy beach habitat along the mainland 

coast and offshore islands in the vicinity of the Project for nesting activities (Pendoley Environmental 

2019, 2022). Flatback, hawksbill and green turtles were all recorded nesting at offshore islands, and 

nests or nesting attempts were recorded for flatback and hawksbill turtles on mainland beaches to 

the east and west of Mardie Creek (Pendoley Environmental 2019, 2022, 2023). Due to this activity, 

the proponent is required to develop and implement a Marine Turtle Monitoring Program (MTMP) to 

further describe the nesting population and habitat, and to assess any impacts Project-attributable 

artificial light emissions may be having on marine turtle behaviour on the nesting beach. 

1.2 Ministerial Conditions  

MS1175 (published on 24 November 2021) and EPBC2018/8236 (published 12 January 2022) include 

conditions relating to the protection and conservation of marine turtles during construction and 

operation of the Project. All conditions relating to marine turtles from these two documents have 
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been reproduced in Appendix A, however only MS1175 condition 10-1(2) and 10-4, and 

EPBC2018/8236 condition 19 (a) are addressed by this document (Table 1). Other conditions relate to 

the implementation and revision of this plan, and other related documents incumbent on Mardie 

Minerals.  

As required under EPBC condition 19 (c) Evidence that condition 10-4(2) of the WA Approval is met 

must be developed with, and reviewed by, a suitably qualified expert in marine turtle ecology and be 

provided to the Minister for review. This MTMP for the Mardie Salt Project has been developed by Dr 

K Pendoley. Her qualifications include a PhD in marine turtle biology/ecology, hosting/attending three 

of the most recent International Sea Turtle Symposia, publishing in the scientific marine turtle 

literature in the past three years, serving as a peer reviewer for several scientific journals and is a 

member of the IUCN Marine Turtle Specialist Group.  
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Table 1: Approval Conditions addressed by the Marine Turtle Monitoring Program as outlined in the Environmental Protection Authority Ministerial 
Statement 1175 (Conditions 10-1, 10-4, 10-6) and the Environment Protection and Biodiversity Conservation Act 1999 EPBC 2018/8236 (Condition 19, 35, 
36). 

Condition 

No. 

Condition Plan Reference Demonstration of how the plan addresses 

condition requirements and key 

commitments 

10-1 (2) 

The proponent shall implement the proposal to meet the following environmental outcome: 

(2) no adverse impact to marine turtle behaviour on offshore islands as a result of project 

attributable light 

Sections 3.4.1, 3.4.3, 3.4.4 

this Plan 

The proponent has committed to 

undertaking annual monitoring of marine 

turtle behaviour and artificial light on the 

mainland and offshore islands to detect 

any adverse impact to marine turtle 

behaviour as a result of project 

attributable light. 

10-4 

Prior to the commencement of operations the proponent shall submit to the CEO a Marine Turtle 

Monitoring Program. This plan shall:  

(1) when implemented, substantiate that the outcome required by condition 10-1(2) is being 

met; 

(2) when implemented, determine whether artificial light emissions are influencing nesting 

and mis-orientation or disorientation of turtles on the offshore islands (including but not 

limited to Long and Sholl islands), and any areas determined to be significant turtle 

nesting habitat by surveys required by condition 10-3; 

(3) specify the details of the methodology of monitoring of the nesting turtle population in 

the proposal area and offshore islands, including nesting adults and hatchlings, during 

the species-specific reproductive period, which is to include (but not be limited to): 

a. identification of the species of turtles nesting on the beaches; 

b. identification of the abundance and the distribution of adult tracks on the nesting 

beaches; 

c. collection of data on the health of the nesting habitat; 

d. collection of data on hatchling orientation; and 

e. measurements on the intensity and extent of light sources visible from nesting 

beaches. 

(4) include a commitment to annually compare cumulative results against the baseline 

assessment (Pendoley Environmental 2019, Mardie Salt Project Marine Turtle 

Monitoring Program 2018/2019. Rev 0, Report No. RP-59001); 

 

 

(1) This Plan 

(2) Sections 3.4.1, 3.4.3, 

3.4.4 this Plan; 

2018/19, 2021/2022 

and 2022/23 pre-

construction survey 

Reports; pre-

construction and 

operation Illumination 

Plans  

(3) a. Section 3.4.1, 3.4.2 

b. Section 3.4.1 

c. Section 3.4.2 

d. Section 3.4.3 

e. Section 3.4.4 

(4) Section 3.5.2, Section 

4 and Section 5 of this 

Plan (2018/19, 

Adequately addressed in the Plan. Plan 

confirms monitoring will be undertaken at 

island and mainland nesting habitat and 

that results will be compared to baseline 

data annually.  

 

The proponent has prepared an 

Illumination Plan that outlines measures 

to reduce light to nesting habitat and 

commits to updating this plan and 

undertaking mitigation and management 

actions should any adverse impacts be 

detected from project attributable 

lighting. 
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Condition 

No. 

Condition Plan Reference Demonstration of how the plan addresses 

condition requirements and key 

commitments 

(5) include measures to reduce light to offshore islands to be implemented in the event that 

adverse impacts from the proposal are detected, including a decrease in percentage 

range and usage of nesting sites (from the baseline study (Pendoley Environmental 2019, 

Mardie Salt Project Marine Turtle Monitoring Program 2018/2019. Rev 0, Report No. RP-

59001); and 

(6) provide criteria for when the Illumination Plan required by condition 9-1 will be revised 

in response to outcomes of the monitoring required by condition 10-6. 

2021/22, 2022/23 

baseline assessments) 

(5) Section 4 and Section 

5, this Plan, and 

Illumination Plan 

(6) Section 4 this Plan 

10-6 

The proponent shall continue to implement the Marine Turtle Monitoring Program until the CEO 

has confirmed by notice in writing, on advice from DBCA and DWER, that the outcomes of condition 

10-1(2) has been, and will continue to be met   

Section 5 this Plan 
The proponent commits to annual 

monitoring as per this Plan. 

19 

To minimise impacts to marine turtles, the approval holder must: 

a. comply with condition 10 of the WA Approval. 

b. Not commence any marine construction within the marine turtle nesting beach unless 

the Minister has also been consulted the mitigation measures required under condition 

10-3 of the WA Approval and have approved these measures in writing. 

c. Not commence any marine construction within the marine turtle nesting beach unless 

the Minister has approved in writing the Marine Turtle Monitoring Program required 

under condition 10-4 of the WA approval. The approval holder must implement the 

approved Marine Turtle Monitoring Program for the life of the project or until the 

Minister has confirmed in writing that the Marine Turtle Monitoring Program is no longer 

required. Evidence that condition 10-4(2) of the WA Approval is met must be developed 

with, and reviewed by, a suitably qualified expert in marine turtle ecology and be 

provided to the Minister for review. 

d. Contact the Department if the outcomes of the monitoring data from Marine Turtle 

Monitoring Program, identifies further impacts to marine turtles arising from the action, 

exceed, or are predicted to exceed, from the baseline data within the Pendoley 

Environmental 2019, Mardie Salt Project Marine Turtle Monitoring Program 2018/19. Rev 

0, Report No. RP-59001, then the approval holder must, within 3 months of identifying 

any such exceedance, or predicted exceedance, submit, either a: 

I. revised and additional avoidance and mitigation measures to reduce impacts 

to marine turtles; or 

 

This Plan 

 

 

 

(c) Section 3 and Section 5 

 

 

 

 

 

 

 

 

(d) Section 4 and Section 5, 

this Plan, and Illumination 

Plan 

 

 

 

 

 

Approval of this Plan by the Department is 

to be determined.  

The proponent commits to contacting the 

Department should any impacts to marine 

turtles be identified. A revised 

Illumination Plan or Offset Strategy will be 

submitted if impacts are identified.    
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Condition 

No. 

Condition Plan Reference Demonstration of how the plan addresses 

condition requirements and key 

commitments 

II. an Offset Strategy specifying how the impact will be offset in accordance with 

the Environmental Offsets Policy. 

e. If the revised and additional avoidance and mitigation measures or Offset Strategy has 

not been approved by the Minister in writing within 5 months of the exceedance event, 

and the Minister notifies the approval holder that the avoidance and mitigation 

measures or Offset Strategy is not suitable for approval, the Minister may, at least two 

months after so notifying the approval holder, approve a version of the avoidance and 

mitigation measures or Offset Strategy revised by the Department. The approval holder 

must implement the approved avoidance and mitigation measures or Offset Strategy for 

the remainder of the life of the project. 

 

 

(e) Section 4 and Section 5, 

this Plan, and Illumination 

Plan 

35 

Submission and publication of plans 

The approval holder must: 

a. Submit plans electronically to the Department. 

b. Unless otherwise agreed to in writing by the Minister, publish each plan on the website 

within 20 business days of the date:  

I. Of this approval, if the version of the plan to be implemented is specified in 

these conditions; 

II. Of the date the plan was approved by the responsible party specified in these 

conditions, or in the WA approval, if the approver is not the Minister; 

III. That the plan was approved by the Minister in writing, if the plan requires the 

approval of the Minister; or 

IV. Or of the date a revised action management plan is submitted to the Minister 

or the Department; 

c. Exclude or redact sensitive ecological data from plans published on the website or 

provided to a member of the public. 

d. Keep plans published on the website until the end date of this approval. 

This Plan 

The proponent confirms that the Plan will 

be made publicly available and will be 

updated should revisions be made.  

36 

The approval holder must ensure that any monitoring data (including sensitive ecological data), 

surveys, maps, and other spatial and metadata required under conditions of this approval, is 

prepared in accordance with the 5ŜǇŀǊǘƳŜƴǘΩǎ Guidelines for biological surveys and mapped data 

(2018) and submitted electronically to the in accordance with the requirements of the relevant 

plan. 

Section 3.3, Section 3.5.2 

and Section 5 

The proponent confirms that monitoring 

data will be submitted annually. 
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1.3 Program Aim 

This MTMP aims to monitor the nesting population of marine turtles in the vicinity of the Project 

during the species-specific reproductive periods of flatback, hawksbill and green turtles, as required 

by MS1175 (Table 1). It also aims to detect adverse impacts to adult and hatchling marine turtles 

arising from Project-attributable artificial light emissions, which have the potential to cause the mis-

orientation and/or disorientation of marine turtles.  

Program methodology has been developed to address the following objectives of MS1175 condition 

10-4(3): 

(a) identification of the species of turtles nesting on the beaches; 

(b) identification of the abundance and the distribution of adult tracks on the nesting beaches; 

(c) collection of data on the health of the nesting habitat; 

(d) collection of data on hatchling orientation; and 

(e) measurements on the intensity and extent of light sources visible from nesting beaches. 

 

1.4 Responsibility 

The responsibilities of the BCI Environment and Approvals Department are summarised in Table 2. 

Table 2: Roles and Responsibilities 

Role Responsibility 

Manager 
Environment and 
Approvals 

¶ Ensure monitoring is conducted as per this Plan.  

¶ Ensure reporting to regulatory agencies is undertaken as per this Plan. 

Environmental 
Advisors  

¶ Assist in ensuring monitoring is conducted as per this Plan. 

¶ Assist in ensuring monitoring data is submitted as per this Plan. 

¶ Participate in investigations and implementing controls should ongoing 
monitoring detect a statistically significant change in range or use of nesting 
sites.  
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2 BACKGROUND  

2.1 Marine Turtle Nesting Activity in the Mardie Region 

The Project will be constructed on a greenfield site at Mardie, Western Australia, approximately 

100 km southwest of Karratha. There are 11 islands offshore in the immediate vicinity of the Project, 

10 of which have shown evidence of turtle nesting activity (green, flatback and hawksbill turtles) in 

pre-construction surveys (Figure 1; Pendoley Environmental 2019, 2022). Solitary Island was the only 

island where turtle activity was not recorded (Pendoley Environmental 2022), consistent with findings 

from Pendoley et al. (2016). Flatback and hawksbill turtles also nest on mainland beaches, although 

at a much lower density compared to islands (Mardie Creek East and Mardie Creek West, Figure 1; 

Pendoley Environmental 2019, 2022, 2023). 

The islands predominantly occur in an island chain oriented north-south off the coast of Mardie and 

share similar morphologic features (Figure 1). They typically feature a dynamic sand spit on the 

southern or south-eastern extent, a moderately wide and sloped intertidal zone, a wide supratidal 

zone, and vegetated dunes adjacent to sandy nesting habitat (Figure 2). 

Mainland beaches, including those to the east and west of Mardie Creek are long and low energy 

beaches with broad and shallow intertidal zones, narrow supratidal zones, and permanently vegetated 

dunes set back from the beach (Figure 2). Sections of the mainland coast are occupied by extensive 

mangrove forests, such as stretches to the west of Mardie Creek and at creek mouths. Beach sediment 

is typically dark brown or red, and ranges in composition from stones and gravel to medium-coarse 

sand. 
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Figure 1: Mardie Salt Project disturbance 
footprint and regional setting. Red line: 
mainland survey area. 
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Figure 2: Example of nesting habitat on offshore islands (a. Angle Island) and on the mainland 
(b. Mardie Creek East). 

 

2.2 Summary of baseline surveys  

Three systematic marine turtle monitoring programs have been undertaken for the Project to develop 

a baseline dataset of marine turtle nesting and hatching activities in the Mardie region. These surveys 

were undertaken by Pendoley Environmental in the summers of 2018/19, 2021/22 and 2022/23 

(Pendoley Environmental 2019, 2022, 2023). Survey effort from these three surveys has been 

summarised in Table 3 and Table 4.  

An additional short-term survey was conducted prior to these surveys in 2017/18 (Pendoley 

Environmental 2018) (Table 3). This survey was undertaken to determine if marine turtles were 

nesting along the mainland in the Project area as part of a feasibility study. A one-day survey was 

conducted in December 2017 which identified flatback turtle nesting activity to the west of Mardie 

Creek. A follow-up survey occurred on 13 January 2018. This survey identified that both flatback and 

hawksbill turtles nest along the mainland coast (Table 3).  

To quantify nesting and hatching activity, the 2018/19 monitoring program targeted the peak of the 

flatback and green turtle nesting season in December 2018 and the peak of the flatback and green 

a. 

b. 
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turtle hatching season in February 2019 (Table 3). The surveys were undertaken daily via helicopter 

and prioritised Sholl Island, Long Island and mainland beaches. Work scopes included recording turtle 

tracks, marking and excavating turtle nests, and recording hatchling orientation metrics. Artificial light 

monitoring was also undertaken at these locations. Round, Middle Passage and Angle islands were 

visited opportunistically to provide a snapshot of nesting activity, including nesting species. 

Following identification of hawksbill turtles nesting on the mainland and on islands in the vicinity of 

the Project, the 2021/22 marine turtle monitoring program was extended to include a survey targeting 

the peak of hawksbill nesting, which occurs in October in the Pilbara region (Table 3). The surveys 

were primarily conducted via liveaboard vessel, and this allowed time for Round, Middle Passage, 

Angle and Passage islands to also be included in the routine monitoring effort. However, access to the 

mainland via vessel was limited to short windows of time on a high spring tide so survey effort at 

mainland locations was reduced. Opportunistic surveys were conducted on Stewart, Fortescue, 

Mardie, South Passage and Solitary islands.  

Further monitoring was conducted in 2022/23 to gather additional baseline data on nesting density 

and hatchling orientation on mainland beaches as previous surveys focused primarily on offshore 

islands (due to the greater turtle nesting on the islands and difficulties in accessing the mainland).  

Consequently there was no targeted mainland survey data during the peak of the hawksbill nesting 

season (October). Daily surveys were conducted via helicopter and/or by foot over approximately 23 

km of coastline (red line: Figure 1) to document nesting activity, mark and excavate nests, monitor 

hatching success and orientation and conduct light monitoring.  

Table 3: Marine Turtle Monitoring undertaken for the Mardie Salt Project prior to construction. 

Monitoring 

Program  

Survey dates Locations monitored Work Scopes Completed 

2017/18 
5 December 2017 

13 January 2018 

Opportunistic  

Mardie Creek East and West 
¶ Snapshot Survey 

2018/19 

Field Survey 1:  

1 ς 15 December 2018 

Field Survey 2:  

30 January ς

12 February 2019 

Routine: 

Sholl and Long islands, Mardie Creek East 

and West 

Opportunistic: 

Round, Middle Passage and Angle islands 

¶ Track Census 

¶ Incubation Success 

¶ Hatchling 

Orientation 

¶ Artificial Light 

Monitoring 

2021/22 

Field Survey 1: 

20 October ς 

4 November 2021 

Field Survey 2: 

3 ς 17 December 2021 

Field Survey 3: 

4 ς 14 February 2022 

Routine: 

Sholl, Round, Long, Middle Passage, Angle 

and Passage islands. 

Opportunistic:  

Stewart, Fortescue, Mardie, South 

Passage and Solitary islands, Mardie 

Creek East and West 

¶ Track Census 

¶ Incubation Success 

¶ Hatchling 

Orientation 

¶ Artificial Light 

Monitoring 

2022/2023 

Field Survey 1: 

17 - 31 October 2022 

Field Survey 2:  

3 - 17 December 2022 

Field Survey 3:  

13 ς 27 February 2023 

Mainland: 

Mardie Creek East to Fortescue River and 

West to mangroves 

¶ Track Census 

¶ Incubation Success 

¶ Hatchling 

Orientation 

¶ Artificial Light 

Monitoring 
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Table 4: Survey duration within each sampling period per season prior to construction of the Mardie 
Project όŜȄŎƭǳŘƛƴƎ άƭƛƴŜ ƛƴέ Řŀȅύ. Note that not all locations were sampled every day during each 
survey period. Shaded cells were routinely monitored. 

Location 

Survey duration 

2018/19 

Survey Duration 

2021/22 

Survey Duration 

2022/23 

Oct Dec Feb Oct Dec Feb Oct Dec Feb 

Sholl Island  13 12 14 12 5 - - - 

Round Island  1*  - 13 11 5 - - - 

Long Island  13 12 13 12 5 - - - 

Middle Passage Island  1*  - 13 12 5 - - - 

Angle Island  1*  - 12 11 5 - - - 

Passage Island  - - 12 9 5 - - - 

South Passage Island  - - 1* - - - - - 

Stewart Island  - - 1* 1* - - - - 

Fortescue Island  - - 1* 2* - - - - 

Mardie Island  - - 13 9 1* - - - 

Solitary Island  - - 1* - - - - - 

Mardie Creek East  13  12 10# 1* 2 14 14  14 

Mardie Creek West  13  12  10# 1* 2 14 14 14 

*one-off snapshot surveys were conducted at these locations 
# These locations were only visited twice during the survey. 

 

2.2.1 Nesting Habitat: Track Census 

2.2.1.1 Summary of results from baseline surveys 

The spatial distribution of all nests, and the nesting species, recorded during all monitoring programs 

are provided in maps in Appendix B. Nesting distribution indicates that nesting effort was a function 

of available nesting habitat, with larger islands with long, sandy stretches of beach receiving the 

highest number of turtles, which were predominantly flatback turtles (i.e., Sholl and Long islands). 

Flatback and hawksbill turtles were more equally represented on the smaller islands, such as Round, 

Middle Passage, and Passage islands. 

The track census results of 2018/19 and 2021/22 for the equivalent December survey show that 

nesting activity was similar for both periods on Sholl and Long islands (Table 5). Data collected to date 

highlights that Sholl and Long islands are the most significant rookeries in the Project area (Figure 3), 

recording 76% of all turtle tracks in 2021/22 when combined. These two islands were most frequently 

used by flatback turtles, followed by hawksbill turtles, with minimal contribution by green turtles. The 

exception was in October 2021 when Sholl Island was more frequently used by hawksbill turtles (Table 

5).  

Green turtles were recorded nesting on the islands only, mainly on Long, Sholl and Passage Islands 

and nesting success (proportion of tracks that resulted in a successful nesting attempt) was usually 

low (Table 5). Hawksbill turtles were recorded on all the islands except Solitary, particularly on Sholl, 

Round, Long and Middle Passage. They were also recorded nesting on the mainland at both Mardie 
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Creek East and Mardie Creek West (Table 5). Flatback turtles were not as widely spread as hawksbill 

turtles (nesting activity was not recorded on four of the islands, Figure 1) but they were often the most 

abundant species at each location, especially during the December surveys (Table 5). Hawksbill turtles 

were usually more abundant in October, although some of the islands recorded higher numbers in 

December 2021 compared to October 2021 (Table 5). 

Marine turtle nesting on the mainland was minimal during all monitoring periods relative to the 

islands. Only flatback and hawksbill activity was detected on the mainland (i.e., no green turtle activity) 

(Table 5). As mentioned above, a third survey was conducted in 2022/23 that targeted mainland 

habitats during which a total of 8 flatback tracks were recorded in December. Hawksbill turtles were 

recorded nesting on the mainland in December 2018 (Pendoley Environmental 2019) and in October 

2022 (Pendoley Environmental 2023). No hawksbill nesting activity was recorded on the mainland in 

the 2021/22 survey (Pendoley Environmental 2022).  

There was a low amount of turtle nesting activity recorded in February surveys (Table 5).   
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Table 5. The total number of tracks (nests) and nesting success recorded at each routine monitoring 
location during the baseline monitoring. FB: Flatback turtle, HK: Hawksbill turtle, G: Green turtle. 

Location 

 

Species 

 

2018-2019 2021-2022 2022-2023 Total (nesting 

success %) 

 
Dec Feb Oct Dec Feb Oct Dec Feb 

Sholl 
Island 

FB 89 (39) 30 (11) 8 (5) 83 (34) 10 (1)    220 (40.9) 

G 6 (1) 0 0 7 (1) 1 (0)    14 (14.3) 

HK 4 (1) 2 (2) 18 (8) 9 (4) 0    33 (45.4) 

Total 99 (41) 32 (13) 
26 

(13) 
99 (39) 11 (1)    267 (40.1) 

Round 
Island 

FB   1 (0) 7 (2) 0    8 (25) 

G   0 1 (0) 0    1 (0) 

HK   
18 

(10) 
16 (6) 0    34 (47) 

Total   
19 

(10) 
24 (8) 0    43 (41.9) 

Long 
Island 

FB 
135 
(41) 

21 (14) 
21 

(13) 
64 (23) 0    241 (37.7) 

G 9 (2) 0 2 (2) 6 (1) 0    17 (29.4) 

HK 8 (3) 1 (0) 4 (0) 28 (14) 0    41 (41.5) 

Total 
152 
(46) 

22 (14) 
27 

(15) 
98 (38) 0    299 (37.8) 

Middle 
Passage 
Island 

FB   3 (2) 10 (4) 0    13 (46.1) 

G   0 0 0    0 (0) 

HK   11 (7) 5 (1) 0    16 (50) 

Total   14 (9) 15 (5) 0    29 (48.3) 

Angle 
Island 

FB   0 5 (4) 0    5 (80) 

G   0 0 0    0 (0) 

HK   5 (1) 2 (1) 0    7 (28.6) 

Total   5 (1) 7 (5) 0    12 (50) 

Passage 
Island 

FB   0 8 (5) 2 (1)    10 (60) 

G   2 (1) 3 (1) 0    5 (40) 

HK   4 (3) 4 (2) 0    8 (62.5) 

Total   6 (4) 15 (8) 2 (1)    23 (56.5) 

Mardie 
Island 

FB   0 0     0 (0) 

G   0 0     0 (0) 

HK   5 (1) 2 (0)     7 (14.3) 

Total   5 (1) 2 (0)     7 (14.3) 

Mardie 
Creek 
East 

FB 2 (0) 5 (1) 2 (1)  7 (2) 5 (2) 8 (3) 0 28 (32.1) 

G 0 0 0  0 0 0 0 0 (0) 

HK 1 (1) 0 0  0 8 (3) 0 0 9 (44.4) 

Total 3 (1) 5 (1) 2 (1)  7 (2) 13 (5) 8 (3) 0 38 (34.2) 

Mardie 
Creek 
West 

FB 2 (0) 1 (1) 1 (1)  0 (0) 0 0 0 4 (50) 

G 0 0 0  0 0 0 0 0 (0) 

HK 1 (0) 0 0  0 0 0 0 1 (0) 

Total 3 (0) 1 (1) 1 (1)  0 (0) 0 0 0 5 (40) 

All sites 
Total 

dataset 
257 
(88) 

60 (29) 
105 
(55) 

260 
(103) 

20 (4) 13 (5) 8 (3) 0 722 (39.7) 

¶ Unknown species were excluded from this summary 

¶ Only routine monitoring data has been included in this table (shaded cells Table 3).  
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Figure 3. Summary of track census data from routine monitoring locations summarised in Table 4.




























































