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EXECUTIVE SUMMARY 
The Granite Island causeway at Victor Harbor is an iconic tourist attraction.  In 2019, the 

causeway suffered a failure of several supporting pylons, and was partially closed for 6 months 

until temporary supports were put in place.  The current structure needs extensive upgrading to 

continue operating, and subsequently, it has been decided to replace it with a new structure 

located slightly east of the existing causeway.  Marine surveys along the proposed route for the 

new structure showed predominantly dense seagrass, dominated by Posidonia, with some 

Amphibolis and Zostera.  Similar habitats occurred under the existing causeway.  Snorkel surveys 

under the causeway showed that there was limited marine life attached to the pylons, and few 

fish appeared to utilize the structure and its environs as habitat.  Although likely to be present, no 

syngnathids were seen.  From a marine habitat perspective, removal of the existing causeway is 

unlikely to have any significant impacts, provided that care is taken to minimize disturbance.  

Similarly, a new causeway that mimics the existing structure is unlikely to have a detrimental 

impact on the marine habitat.  A wider structure has the potential to decrease light availability 

more than the existing causeway, depending on the materials used for the decking and height 

above the water, and thus could have negative impacts on seagrasses.  Again, care should be 

taken to minimize habitat disturbance during construction, so that only the seagrass under each 

pylon is lost. 

An EPBC protected matters search identified 42 listed threatened species and 39 listed migratory 

species as matters of national environmental significance.  In addition, 70 listed marine species 

and 12 whales and other cetaceans were identified under other matters protected by the EPBC 

Act.  The majority of these species will experience little to no impact from the proposed 

development.  The two possible exceptions are southern right whales and little penguins.  

Southern right whales calve in Encounter Bay in July and August, and consequently may be 

adversely affected by any loud underwater noises generated by construction activities at this time 

of year.  Little penguins breed on Granite Island from late winter to early summer, and again may 

be adversely affected by noise, as well as light, and physical blockage of access. 

 

Keywords: Granite Island, Biodiversity, Seagrass 
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1. INTRODUCTION 

1.1. Background 

The Granite Island Causeway, which is the only link between Granite Island at Victor Harbor and 

the mainland, and especially the horse-drawn tram that operates along it, is an iconic tourist 

destination.  In 2019, the tram was forced to stop operating for around 6 months due to the failure 

of several causeway pylons.  Temporary repairs were undertaken in June, allowing resumption 

of services, but continued structural issues mean that a major overhaul, or complete replacement, 

are required. 

The Department of Planning, Transport and Infrastructure is consequently overseeing the 

construction of a new causeway along a new alignment, which will allow the current causeway to 

remain operational during building.  Once the new structure has been commissioned, the old 

causeway will be largely demolished, with a small section retained for its heritage value.  The 

intended alignment is ~ 50 m east of the existing causeway. 

1.2. Objectives 

As part of the redevelopment process, there is a need to document the marine habitats and 

assemblages that may be impacted by the development, both along the new alignment as well 

as on the existing structure.  Here we report on: 

1.  Video surveys of the habitat along the new alignment 

2. Snorkel surveys under the existing structure. 

In addition, we undertake an assessment of the potential for the construction and demolition to 

impact on species listed under the Commonwealth Environmental Protection and Biodiversity 

Conservation Act (1999). 
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2. METHODS 

2.1. Video surveys 

Three video transects were surveyed approximately 20, 50 and 80 m east of the existing 

causeway on 19 December 2019.  A remote underwater video camera with integrated GPS and 

live surface feed was deployed from a small vessel as it motored along each transect.  Transects 

commenced and ended as close to the shore as possible without grounding the boat or causing 

propeller damage to the seagrasses present.  At the Granite Island end, this was within 10-20 m 

of shore, however, at the mainland end it was 30-70 m from the edge of the sand spit.  Video 

footage was subsequently analysed to determine the co-ordinates of each habitat transition, with 

habitats then plotted on a map.  Each seagrass habitat was identified to genus. 

2.2. Snorkel surveys 

Following the video transects, a single diver snorkeled along the length of the causeway to assess 

habitats underneath the structure, and in particular to search for any syngnathids and other fauna 

attached to, or in the vicinity of, the pylons. 

2.3. EPBC protected matters search 

The EPBC Act protected matters search tool was interrogated on the 9th January 2020 to 

determine if there are any matters of national environmental significance, or other matters 

protected under the act, that need to be considered in any redevelopment.  The search area used 

was a box that extended ~ 100m either side of the existing causeway (Figure 1), and with a buffer 

of 1 km.  As a consequence, a number of terrestrial species were identified within the subsequent 

report.  
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Figure 1: Search area (black box) considered using the EPBC Act protected matters search tool.  Note that 
a 1 km buffer was also specified. 
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3. RESULTS AND DISCUSSION 

3.1. Video surveys 

All three transects were predominantly seagrass, which accounted for over 91% of the surveyed 

cover (Table 1).  An additional 4.5% was mixed seagrass and macroalgae, while 3.4% was either 

macroalgae or mixed macroalgae and sand.  All seagrass habitats were 100% seagrass cover in 

the video.  The dominant seagrass was Posidonia (entirely P. australis based on snorkel 

observations), with 76% cover, followed by Amphibolis (primarily A. antarctica, but with some A. 

griffithii) and Zostera (Z. tasmanica).  The macroalgae was predominantly Scaberia agardhii.  

Non-seagrass habitats tended to occur towards the ends of each transect (Figure 2), although 

there was scattered macroalgae throughout. 

Seagrass cover along these three transects tended to be higher, and with a greater proportion of 

Posidonia compared to Amphibolis, than what has been documented in adjacent areas of 

Encounter Bay, both east and west of the causeway (Tanner and Theil 2019).  These previous 

transects were, however, located in more exposed areas, and in deeper water, so this difference 

is not surprising.  The genera and species present, however, are typical of those present in 

shallow waters throughout the state. 

Table 1: Cover of different habitats along the proposed alignment for the new Granite Island causeway. 

Habitat Percent Cover 

Amphibolis 8.1 

Posidonia 76.4 

Zostera 4.0 

Mixed seagrass 2.8 

Seagrass/Macroalgae 4.4 

Macroalgae 2.1 

Macroalage/Sand 1.3 

Sand 0.8 
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Figure 2: Map showing the location of the video transects, and habitats present along them, alongside the 
existing Granite Island causeway. 

Granite Island 
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3.2. Snorkel surveys 

Dense seagrass cover was observed to extend underneath the causeway, with the exception of 

the two ends.  At the mainland end, the shallowest pylons were surrounded by bare sand (Figure 

3a), with a narrow band of macroalgae, dominated by Hormosira banksii (Figure 3b) prior to the 

transition to seagrass.  This macroalgal band was in shallower water than could be surveyed in 

the video transects above, so was not seen in them.  At the Granite Island end, there was a small 

amount of rocky substrate, sparse Zostera seagrass and bare sand (Figure 3f).  There were no 

observable qualitative differences between habitats underneath the causeway, and those 

adjacent to it.  Not only was seagrass cover dense underneath the causeway, but the most heavily 

shaded Posidonia under the middle of the causeway was still fruiting (Figure 3e).  This suggests 

that the existing causeway does not result in the seagrasses underneath it being light limited, as 

its relatively narrow width allows bright light to reach underneath for at least part of the day.  As 

the proposed new causeway is nominally 6 m wide compared to the existing structure which is 

only 4.8 m wide, it has the potential to cause a greater decrease in light availability, which may 

lead to a greater impact on seagrasses, particularly in the vicinity of the wider viewing decks, 

unless constructed in a way that allows some light to pass through. 

The pylons themselves had small amounts of mixed algae growing on them, with little invertebrate 

life, although there were some sponges, bryozoans, polychaete worms and barnacles (Figure 4).  

There were also few mobile invertebrates observed. Although no detailed taxonomy was 

undertaken, there was nothing unusual observed in the survey. 

Very few fish were observed in association with the causeway.  Several schools of unidentified 

baitfish were observed adjacent, but were unlikely to be associated with the structure.  Species 

that appeared to be more closely associated with the structure were dusky morwong 

(Dactylophora nigricans, 5), old wife (Enoplosus armatus, 3) and unidentified bullseyes 

(Pempheris, 23).  No syngnathids (seahorses, pipefish, sea dragons) were observed. 
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Figure 3: Habitats underneath the causeway: a) bare sand around pylon 21; b) macroalgae, predominantly 
Hormosira banksii, Scaberia and Cystophora, around pylon 23; c) Zostera around pylon 32; d) Amphibolis 
griffithii around pylon 44; e) Posidonia around pylon 52, with fruits obvious to the left of the image; f) Zostera 
around pylon 99. 
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Figure 4: Examples of algal and invertebrate life on causeway pylons: a) Caulerpa on pylon 32; b) a shrimp 
and turfing algae on pylon 37; c) turfing algae and some Caulerpa on pylon 44; d) algae and some 
polychaete worms on pylon 84; e) brown algae, including Scaberia and Cystophora, on pylon 94; f) 
Caulerpa on pylon 99. 

 

3.3. EPBC protected matters search 

The EPBC protected matters search identified 42 listed threatened species and 39 listed 

migratory species as matters of national environmental significance.  In addition, 70 listed marine 

species and 12 whales and other cetaceans were identified under other matters protected by the 

EPBC Act.  A full copy of the report is reproduced in the appendix. 
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Of the 42 listed threatened species, there are 22 birds, 6 mammals, 10 plants, 3 reptiles and 1 

shark.  Six of the birds are listed on the basis that foraging, feeding or related behaviour are likely 

to occur in the area.  The remaining birds are listed on the basis that species or species habitat 

is known to, is likely to, or may, occur in the area.  Given the very small approach areas onto land 

that will be impacted by the causeway development, and the tiny fraction of foraging habitat 

affected, it is considered highly unlikely that the development will impact on these species.  The 

mammals include two terrestrial species, which are highly unlikely to be impacted (southern brown 

bandicoot and grey-headed flying fox), the Australian sea-lion, which may pass through the area 

occasionally but would not be adversely impacted, and three whale species.  While the area is 

too shallow for whales to approach, any loud and sudden noises while they are in the broader 

area may have the potential to impact on them (Committee on Potential Impacts of Ambient Noise 

in the Ocean on Marine Mammals 2003, Southall et al. 2019).  This particularly applies to southern 

right whales, which breed in the area in July and August, although are present from May to 

September.  Subsequently, it is advised the pile driving and similar activities not be undertaken 

at this time of year.  If this cannot be avoided, then appropriate strategies will need to be put in 

place to minimize impacts on whales.  These could include not operating when whales are in 

Encounter Bay, instituting soft start procedures at all times to give some forewarning, and/or 

utilizing an alternative pile driving procedure to impact driving that produces less noise.  The ten 

plant species are terrestrial, and although the author cannot provide authoritative advice on these, 

the causeway approaches to land will be in areas that are already highly modified.  The three 

reptiles are marine turtles that have only rarely been reported in South Australia and are not 

resident in the area.  The shark is the white shark, which is likely to regularly inhabit the general 

area.  The only likely impact on this species would be noise, and any activities involving the 

generation of loud noises underwater, such as pile driving, should commence with a soft start to 

allow sharks, and other animals, to leave the area. 

The 39 listed migratory species consist of 15 marine birds, 7 cetaceans, 3 marine turtles, 2 sharks, 

2 terrestrial birds, and 10 wetland birds.  Many of these species are also listed threatened species.  

Those species that are not also threatened do not present any additional considerations to those 

discussed above for threatened species.  The small-scale and nature of the development means 

that it is very unlikely to impede any migration or foraging activity of these species. 

The listed marine species consist of 38 birds, again with considerable overlap with the above 

groups, 26 fish (all syngnathids), 3 seals and 3 marine turtles.  Although it is highly likely that 
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some of the syngnathids occur under and around the existing causeway, and on the proposed 

alignment for the new causeway, none were observed during the surveys described above.  For 

the majority of the species, destructive sampling techniques such as beam trawling would be 

required to reliably assess their presence.  The snorkel surveys were targeted more at larger 

species, such as the leafy and weedy sea dragons, which would likely have been detected if 

present.  The most likely impacts on these species would relate to habitat loss, and possible noise 

disturbance.  As the only habitat that will be lost is the existing pylons, and a small amount of 

seagrass under the immediate footprint of the new pylons, this is not considered significant.  Soft 

start procedures are unlikely to help ameliorate against noise impacts for these species, as they 

are too slow moving to be able to move far.  Seahorses kept in noisy tanks for a month exhibit a 

number of chronic stress responses, including reduced weight and increased mortality (reviewed 

in Weilgart 2018).  This review also found that pile driving has been shown to produce stress 

responses in some fish, and can cause filter feeders to increase their metabolic activity.  In 

general, elevated noise levels from any source tend to have negative impacts on fish, ranging 

from mild stress to mortality, depending on species and the characteristics of the noise.  It is not 

anticipated that the construction activities for the causeway will cause noise levels higher than 

those associated with wharf construction activities that have been undertaken or are proposed to 

be undertaken in a number of areas around South Australia in and around other seagrass 

habitats.  A potentially greater issue with noise may be the impacts on tuna and other species 

kept at the Oceanic Victor in-sea aquarium, <700m from the alignment of the new causeway. 

Little penguins are also included in the listed marine species.  This species has a small breeding 

colony on Granite Island, with nesting commencing as early as April, and chicks potentially being 

present up until January, although the main period is late winter to early summer.  This species 

used to have a substantial population on the island (~2000 birds), but this declined rapidly starting 

around 2000, to a minimum of ~20 birds in 2012.  There has been a slight increase since, but 

only to ~ 44 birds in 2018 (Colombelli-Negrel 2019).   Key issues to consider with regards to 

penguins are noise (especially around dawn/dusk and overnight), light at night, and the potential 

to block penguin access to the island if the approach point to the island happens to coincide with 

a penguin access point.  It is advised that a locally knowledgeable penguin ecologist be consulted 

during planning to develop strategies to minimise disturbance to the penguins. 

All other listed marine species pose no additional issues to those raised above, and again, many 

species are also in the threatened and/or migratory species lists. 
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Finally, there are 12 whales and other cetaceans that may occur in the area.  The same issues 

apply with these as for those whales listed as threatened. 
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4. CONCLUSION 
The habitat underneath the existing causeway, and along the alignment of the proposed new 

causeway, was predominantly dense seagrass, dominated by Posidonia, with some Amphibolis 

and Zostera.  At the time of this survey, the Posidonia was fruiting, and fruits were observed to 

occur on plants underneath the middle of the causeway.  These observations suggest that the 

existing causeway is not having a detrimental impact on seagrass.  If the new causeway causes 

a greater reduction in light than the existing structure, for example because it is wider, it is possible 

that seagrasses will be detrimentally affected.  The direct loss of seagrass habitat, however, 

should be largely confined to the footprint of the new pylons.  The causeway pylons had a limited 

amount of invertebrate life on them, being dominated by common macroalgal genera.  There were 

also few fish observed on or around the pylons.  Consequently, it is unlikely that the removal of 

the existing structure will have a detrimental impact on marine life through the removal of habitat. 

The major environmental issues of concern are likely to be the potential impacts of the 

development on little penguins and southern right whales.  Both species could be impacted by 

underwater noise, while penguins could also be impacted by above-water noise, light, and 

physical blocking of access pathways.  Underwater noise needs to be carefully managed during 

the whale breeding season (July-August), and the main penguin breeding season (late winter to 

early summer).  Above-water noise and light should be minimized between dusk and dawn, 

especially in the penguin breeding season, but also at other times that the birds are on the island.  

It is recommended that a penguin ecologist with local expertise be consulted to ensure that 

appropriate mitigation strategies are developed. 



Tanner (2020)       Granite Island Causeway Biodiversity 

14 

 

REFERENCES 
 

Colombelli-Negrel, D. 2019. Penguin monitoring and conservation activities in the Gulf St Vincent 
July 2018 - May 2019.   Report to the Adelaide and Mt Lofty Ranges Natural Resources 
Management Board., Flinders University. 

Committee on Potential Impacts of Ambient Noise in the Ocean on Marine Mammals. 2003. 
Ocean noise and marine mammals. The National Academies Press, Washington, D.C. 

Southall, B. L., J. J. Finneran, C. Rcichmuth, P. E. Nachtigall, D. R. Ketten, A. E. Bowles, W. T. 
Ellison, D. P. Nowacek, and P. L. Tyack. 2019. Marine Mammal Noise Exposure Criteria: 
Updated Scientific Recommendations for Residual Hearing Effects. Aquatic Mammals 
45:125-232. 

Tanner, J. E., and M. Theil. 2019. Seagrass Condition Monitoring: Fleurieu Peninsula. Final report 
prepared for the Adelaide and Mount Lofty Ranges Natural Resources Management 
Board. South Australian Research and Development Institute (Aquatic Sciences), 
Adelaide. SARDI Publication No. F2019/000198-1. SARDI Research Report Series 
No.1024. . SARDI, Adelaide. 

Weilgart, L. 2018. The impact of ocean noise pollution on fish and invertebrates.  Report for 
OceanCare. Switzerland., Dalhousie University, Halifax, Canada. 



Tanner (2020)       Granite Island Causeway Biodiversity 

15 

 

APPENDIX: EPBC ACT PROTECTED MATTERS REPORT 
 



Tanner (2020)       Granite Island Causeway Biodiversity 

16 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

17 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

18 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

19 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

20 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

21 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

22 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

23 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

24 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

25 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

26 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

27 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

28 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

29 

 



Tanner (2020)       Granite Island Causeway Biodiversity 

30 

 

 


	Acknowledgements
	Executive Summary
	1. Introduction
	1.1. Background
	1.2. Objectives

	2. Methods
	2.1. Video surveys
	2.2. Snorkel surveys
	2.3. EPBC protected matters search

	3. Results and discussion
	3.1. Video surveys
	3.2. Snorkel surveys
	3.3. EPBC protected matters search

	4. Conclusion
	References
	Appendix: EPBC Act Protected Matters Report

