
Addendum
Evidence base report
Priority port of Hay Point/Mackay

a)	Additional Information on Turtle Nesting 
in the Mackay Region

The following information has been prepared as a summary of key information provided by Mackay & District Turtle Watch in their submission on the draft master plan. This information has been used to inform preparation of the final master plan and port overlay for the priority Port of Hay Point/Mackay. 

Nesting:

During nesting season, females come ashore to lay eggs within a few weeks of mating. They deposit between 50-200 soft-shelled eggs, depending on the species. After refilling and covering their nests with sand, they return to the sea.

Depending on the species, female turtles lay between two and seven clutches (a group of eggs deposited during one egg-laying event) in a season, with one clutch every 10 to 15 days.

Note: Flatback turtles lay fewer and larger eggs than some other species.

Hatchlings

When fully developed, usually around 50 days, hatchlings break through their eggshell and slowly dig their way to the surface, typically together. This process can take up to five days.

A hatchling's gender depends on the temperature of the nest. Hotter temperatures produce more females, whereas cooler nests produce more males.



Hatchlings generally emerge and scramble to the ocean under the cover of darkness at night. This is to avoid detection by many predators on the beach and in the ocean.

After reaching the water, hatchlings enter into a multi-day "swimming frenzy". During which they swim almost continuously to reach deeper water away from shore, fuelled only by residual egg yolk.

Turtles Using North Harbour Beach

The predominant species of turtle using North Harbour Beach is the Flatback turtle. 
Australia is the only country in the world where Flatback turtles are known to nest, that is, they are endemic to Australia and are classified as vulnerable in both Queensland and nationally.

All suitable mainland beaches in the Mackay area are host to nesting Flatback turtles, which are part of a unique genetic strain confined to the stretch of Queensland coast from the Southern Great Barrier Reef region between Mackay and Bundaberg.

Flatback nesting activity occurs typically from mid-October to January, with hatchlings emerging up until late March to early April annually around the Mackay region.

Nesting Success at North Harbour Beach 

North Harbour Beach has a nesting/hatching success of 90%. This number is higher than the 80% margin the Queensland Turtle Conservation Project (QTCP) indicates for a viable population. This highlights the importance of maintaining long term suitable nesting habitat across North Harbour Beach to improve the trajectory of the local Flatback turtle population.

Positive attributes of North Harbour Beach:
No vehicle access. Beaches (and nests) are not typically driven over causing disturbance and/or degrading nesting habitat.
Gently sloping beach with swale above HAT (highest astronomical tide)- provides suitable nesting habitat.
Large sand dunes provide shade from the hot afternoon. Sand temperature is thus cooler. Beach sand temperature influences:
incubation length
gender
emergence.
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Figure 1:	Flatback Turtle (Natator depresus) nesting and hatching data for North Harbour Beach Mackay 2012-2013 to 2021-2022 (source Mackay and District Turtle Watch, January 2023)

Effect of Sand Temperature

Table 1 shows the relationship between sand temperature and the number of days of incubation. Note that cooler sand temperature correlates with a longer incubation and a higher male hatchling bias whereas warmer beach sand temperature correlates with a shorter incubation and greater female hatchling bias. Once beach sand temperature reaches 33-340C a nest will not hatch.



Table 1: Relationship between sand temperature, incubation length, and sex determination
	Sand temperature (0C)
	Incubation length (# days)
	Sex Determination

	26-27
	60
	All male

	28-30
	53
	50/50 sex ratio

	31-32
	47
	All female

	33-34
	Nil
	Will not hatch -hatchling mortality




2019 Slade Point Local Coastal Plan, by Mackay Regional Council and Reef Catchments. 

The report notes the following matters relevant to North Harbour Beach:  
· Native dunal vegetation can provide a significant refuge and source of food for local and migratory fauna species.
· Existing native dunal vegetation provides a seed bank for future generations of vegetation, thereby protecting the natural biodiversity of the area.
· Native dunal grasses and groundcover facilitate dune growth by colonising and trapping windblown sand and preventing its escape from the beach system.
· The long sandy east facing beaches of Slade Point are known to support shorebird roosting and turtle nesting.  
· All sandy beaches in the Mackay region provide potential habitat for marine turtle nesting.
· Slade Point Reserve (north of North Queensland Bulk Port land) is indicated to be a significant ecological feature in the Mackay region, containing a diverse range of species and ecological communities within a relatively small area.
· "The largest portion of remnant vegetation within the coastal unit is located within the foredune swales of North Harbour Beach and is predominantly a community complex of Casuarina woodland, rainforest tall shrubland, semi evergreen microphyll vine thicket and tussock grassland on coastal dunes. Within this, semi evergreen microphyll vine thickets is listed as critically endangered under the Environmental Protection Biodiversity and Conservation Act 1999. The dominant regional ecosystem within this community complex is tussock grassland on coastal dunes (RE 8.2.9). The Vegetation Management Act classifies this vegetation as "Of concern". 
· This vegetation community occurs on large high wind-borne deposits and is very rare. It is the only grassland community on sand dunes in the Central Queensland Coast Bioregion and the largest representation of this regional ecosystem occurs at Slade Point."


[image: Map showing remnant vegetation communities of the Slade Point unit]
Figure 2:	Remnant vegetation communities of the Slade Point unit

Key threats to turtles and their reproductive success in the region are identified in the report as the following:
· Light and noise pollution from nearby houses disorientates hatchlings during their movement to the ocean.
· The presence of dogs and other domestic pets in the area, particularly those not on leashes, pose a number of threats including mortality of hatchlings from predation, exposing clutches through digging and injury to turtles while laying eggs.
· Distribution and type of vegetation (that is, root system), including excessive shading or lack thereof, plays an influential role determining the sex of the hatchling.
· Unofficial tracks through the dune system, where tracks appear brighter than surrounding areas due to light reflection, can disorientate both hatchlings and adults.
· Beach vehicle access, as turtles are not able to penetrate the compacted sand or navigate wheel ruts. 

Recreational and Social Importance of North Harbour Beach

Section 6.4.7 of the Evidence Base Report (page 112) notes recreation activities in the study area in areas surrounding the Port of Mackay. Community submissions noted the significant recreational and social importance of North Harbour Beach to the Mackay community. Specific recreational uses at North Harbour Beach identified through the submissions include the following:
· Water sports: Surfing, stand up paddle boarding, kayaking, body surfing, swimming, snorkelling, sailing. The beach is one of the few areas locally that has surf present. 
· Fishing (beach and boat-based).
· Exercising including running, walking, dog walking, yoga.
· Meditation and relaxation.
· Wildlife spotting (marine and land-based wildlife).
· Photography. 
· General relaxation, enjoying the scenery and socialising with others.



ERRATA

The following are corrections to the information presented in the Evidence Base Report for the priority Port of Hay Point/Mackay. The need for these corrections was identified through agency, industry and community submissions received during the formal consultation process. They are noted for the purposes of future reference only and have been considered in the preparation of the final master plan for the priority port.

	EBR Section
	Location and Page Number
	Existing Wording
	Revised Replacement Wording  

	Section 4.3.27 
Water Act 2000
	p43
	"The Act provides for the making of activity guidelines, designation of water regions, and establishment of water authorities."
	"The Act provides for the making of activity guidelines, preparing and implementing water plans and water use plans, and establishment of water authorities."

	Section 8.7.1 Surface Water
	Second last paragraph, p244
Third paragraph, p249.
	"It should be noted that according to Section 5(4)(a)(i) of the Water Act, a watercourse is a reference to anywhere that is upstream of the downstream limit of the watercourse. "
	"Under the Water Act 2000 (Water Act), a watercourse is a reference to anywhere that is upstream of the downstream limit of the watercourse; and between the lateral limits of the watercourse; and a reference in this Act to, or to a circumstance that involves, land adjoining a watercourse, is a reference to, or to a circumstance that involves, land effectively adjoining a watercourse. Under the Water Act 2000, approval must be sought to take water from a watercourse as defined under the Water Act 2000."

	Section 15 
State Legislation (Queensland) - Water Act 2000
	Focus of the instrument, first paragraph of table entry for Water Act, p510.
	"The scope of the Act includes making of activity guidelines, designation of water regions, and establishment of water authorities."
	"The scope of the Act includes making of activity guidelines, preparing and implementing water plans and water use plans, and establishment of water authorities."
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