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MARINE SPECIES OF CONSERVATION INTEREST  
ON NORTHERN KANGAROO ISLAND - RESULTS OF 2013 FIELD WORK 

Part 1 - Marine Invertebrates 
 

SUMMARY 
In 2013, with assistance from the Australian GovŜǊƴƳŜƴǘΩǎ /ŀǊƛƴƎ ŦƻǊ ƻǳǊ /ƻǳƴǘǊȅ ǇǊƻƎǊŀƳΣ ŀƴŘ 59²bwΩǎ 
Natural Resources - Kangaroo Island (Kangaroo Island NRM Board), a joint field work was undertaken by 
YŀƴƎŀǊƻƻ LǎƭŀƴŘ CǊƛŜƴŘΩǎ ƻŦ ǘƘŜ {ŜŀΣ ŀƴ bwa-supported community group which uses a standard marine 
monitoring method developed by Reef Life Survey program, to monitor the species composition of reef sites 
on Kangaroo Island; and South Australian Conservation Research Divers (SACReD), a community-based 
marine group which aims to learn more about the distribution and habitats of rarely recorded, endemic, and 
other marine species of conservation interest at sites along the northern coast of Kangaroo Island.  
 
Part of the field work aimed to contribute towards an understanding of the biodiversity of marine 
invertebrates in the KI area, so that populations of rare, uncommonly recorded and endemic species may be 
better conserved, and protected from threatening processes. The KI field work formed part of a larger, 
Statewide marine species research project in which SACReD has been involved since 2011.  {!/wŜ5Ωǎ current 
searches of invertebrate fauna include taxa in Anthozoa (anemones and corals); Prosobranchia (sea snails); 
Opisthobranchs /  Heterobranchia (sea slugs / nudibranchs); Platyhelminthes (flatworms); Nemertea (ribbon 
worms); Polychaeta (sea worms); Ascidiacea (ascidians / sea squirts), and several other groups.  
 
Between March 2013 and April 2013, 5 SACReD divers collectively spent more than 36 hours diving, at 8 
subtidal reef sites and 1 jetty within the KI NRM region, and took more than 2,000 photographs of marine 
invertebrates.  To date, 10 marine taxonomists and other specialists from around Australia have assisted 
{!/wŜ5Ωǎ ǊŀǊŜ ŀƴŘ ŜƴŘŜƳƛŎ ƳŀǊƛƴŜ ƛƴǾŜǊǘŜōǊŀǘŜǎΩ ǇǊƻƧŜŎǘ ƛƴ KI NRM region, by offering advice, and 
identifying macro-photographs of invertebrates taken by SACReD divers. A list of unidentified species has 
been prepared for which samples will later be collected and lodged at the South Australian Museum, for 
transfer to various taxonomists in south-eastern Australia.   Results of the project to date have included 
ǊŜŎƻǊŘǎ ƻŦ ǘŀȄŀ ŀǇǇŀǊŜƴǘƭȅ ƴƻǘ ǇǊŜǾƛƻǳǎƭȅ ǊŜŎƻǊŘŜŘ ŀƴȅǿƘŜǊŜ ŜƭǎŜ όƛΦŜΦ άƴŜǿέΣ ǳƴŘŜǎŎǊƛōŜŘ ǎǇŜŎƛŜǎύΤ 
undescribed species of tropical affinity (some of which may not have previously been recorded in SA), and 
range extensions for rarely recorded species (previously known from only one or two records).  hǳǊ ƎǊƻǳǇΩǎ 
field investigations, complemented by discussions with marine taxonomists, have helped to improve the 
state of knowledge about the distribution and habitat of a number of rarely recorded and endemic marine 
invertebrates in South Australia, as well as rarely recorded tropical species, and several undescribed and 
previously unrecorded taxa. 
 
To date, targetted searches for marine invertebrate have been concentrated in few areas on Kangaroo 
Island, mainly the coves and bays of the northern and north-eastern coast. For many parts of the KI NRM 
region, little is known of the rarely recorded and endemic marine invertebrate fauna, other than the area 
between Western River Cove and Snug Cove, and parts of the north-eastern bays, where intensive collecting 
and photography occurred over several years during the late 1990s and early 2000s. Additionally, collecting 
trips to gather opisthobranchs for taxonomic description at museums occurred during the 1970s, and 
άǎǇŜŎƛƳŜƴ ǎƘŜƭƭsέ (various species of valuable gastropod mollusc) have also been collected from sites off 
north-eastern Kangaroo Island, particularly during the 1980s and 1990s.   A high but currently unquantifiable 
number of apparently rare species are likely to be more widespread but have not yet been sampled due to 
their small size and/or cryptic habits. Without substantial survey and collecting effort, it is not possible to 
determine truŜ άǊŀǊƛǘȅέ ƻǾŜǊ ŀƴȅ ǎǇŀǘƛŀƭ ǎŎŀƭŜΣ ƻǊ ǘƻ ǇǊƻŘǳŎŜ ǊŜƭƛŀōƭŜ ǎȅǎǘŜƳŀǘƛŎ ƳŀǇǎ ƻŦ ǘƘŜ ǊŀƴƎŜ ƻŦ ǾŀǊƛƻǳǎ 
invertebrate species.  It is planned that the next stage of this project will involve searches, macro-
photography and specimen collection (for taxonomic identification) at areas within the KI NRM region which 
have not previously been searched, including more remote locations, and areas within and outside of the 
sanctuary zones of marine protected areas. 
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1. Introduction 
In South Australia, the distribution and taxonomic identity of marine invertebrates from numerous phyla are 
poorly known, and based on infrequent and opportunistic collections. Some species are known only from the 
type locality, and others from a single museum specimen. There has generally been a lack of survey work to 
catalogue the marine invertebrate fauna of SA, other than several targeted collections at few localities, 
during the 1970s, 1980s and 1990s. Also, in recent decades there has been a lack of staff within SA to work 
on the taxonomy of many major groups of invertebrates, particularly the identification of new and currently 
undescribed species.  Reviews of the current status of marine invertebrates within two NRM regions of 
South Australia were undertaken in 2011 (Baker 2011a, b), based on a 4 year literature review of museum 
records (State, national and international); taxonomic databases; scientific monographs, papers and other 
literature; university and goǾŜǊƴƳŜƴǘ ǎǳǊǾŜȅ ǊŜǇƻǊǘǎΤ ŘƛǎŎǳǎǎƛƻƴǎ ǿƛǘƘ ǘŀȄƻƴƻƳƛǎǘǎΣ ŀƴŘ ŘƛǾŜǊǎΩ ǊŜŎƻǊŘǎ ŀƴŘ 
photographs. Those reviews also discussed national efforts to document the conservation status of marine 
invertebrates, and the application of threatened species legislation at national and state levels to marine 
invertebrate listings. The aforementioned reviews are being used to inform future survey efforts, to 
understand more about the marine invertebrate fauna in various coastal regions of South Australia, 
particularly marine species of conservation interest.  
 
With support ŦǊƻƳ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩǎ /ŀǊƛƴƎ ŦƻǊ ƻǳǊ /ƻǳƴǘǊȅ ǇǊƻƎǊŀƳΣ ŀƴŘ 59²bwΩǎ bŀǘǳǊŀƭ 
Resources - Kangaroo Island (Kangaroo Island NRM Board), field work was undertaken by South Australian 
Conservation Research Divers (SACReD), to learn more about the distribution and habitats of rarely 
recorded, endemic, and other marine species of conservation interest at various sites along the northern 
coast of Kangaroo Island. The field work was undertaken during a companion project on reef monitoring, by 
YŀƴƎŀǊƻƻ LǎƭŀƴŘ CǊƛŜƴŘΩǎ ƻŦ ǘƘŜ {ŜŀΣ ŀƴ bwa-supported community group which uses the standard marine 
monitoring method developed by Reef Life Survey program.  Part of the field work aimed to contribute 
towards an understanding of the biodiversity of marine invertebrates in the KI area, so that populations of 
rare, uncommonly recorded and endemic species may be better conserved, and protected from threatening 
processes. The KI field work formed part of a larger, Statewide marine species research project in which 
SACReD has been involved since 2011. {!/wŜ5Ωǎ current searches of invertebrate fauna include rarely 
recorded and endemic taxa in Anthozoa (anemones and corals); Prosobranchia (sea snails); Opisthobranchs /  
Heterobranchia (sea slugs / nudibranchs); Platyhelminthes (flatworms); Nemertea (ribbon worms); 
Polychaeta (sea worms); Ascidiacea (ascidians / sea squirts), Crinoidea (Feather Stars), Holothuroidea (Sea 
Cucumbers), Ophiuroidea (Brittlestars), Asteroidea (sea stars), and several other groups.  To date, 11 marine 
taxonomists and other specialists from south-eastern Australia ƘŀǾŜ ŀǎǎƛǎǘŜŘ {!/wŜ5Ωǎ ǊŀǊŜ ŀƴŘ ŜƴŘŜƳƛŎ 
ƳŀǊƛƴŜ ƛƴǾŜǊǘŜōǊŀǘŜǎΩ ǇǊƻƧŜŎǘ ƛƴ the KI NRM region, by offering advice, and identifying macro-photographs of 
invertebrates taken by SACReD divers. This report details some of the results so far. 
 
 

2. Conservation of Marine Invertebrates in South Australia  
{ƻǳǘƘ !ǳǎǘǊŀƭƛŀΩǎ No Species Loss nature conservation strategy (DEH 2007) and the Living Coast Strategy 
(DEI нллпύ ōƻǘƘ ǎǘŀǘŜŘ ǘƘŜ {ƻǳǘƘ !ǳǎǘǊŀƭƛŀƴ ƎƻǾŜǊƴƳŜƴǘΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǇǊƻǾƛŘƛƴƎ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ 
threatened marine species, including evaluation processes, and the development of recovery plans. To date, 
there has been no formal Statewide evaluation of potentially threatened marine invertebrates in South 
Australia, but a number of NRM-supported reports and projects have attempted to document the rare and 
potentially threatened marine invertebrate fauna in two NRM regions (Baker 2011a, 2011b, Baker et al. 2013 
and 2013b, and this report). The No Species Loss strategy in SA is currently being updated in 2013.   
 
In South Australia, although there is provision for listing threatened species under schedules of the National 
Parks and Wildlife Act 1972, invertebrates ƘŀǾŜ ƴƻǘ ōŜŜƴ ƭƛǎǘŜŘ ǳƴŘŜǊ ǘƘƛǎ !Ŏǘ ŀǎ άǇǊƻǘŜŎǘŜŘ ŀƴƛƳŀƭǎέΣ 
bŜŎŀǳǎŜ άŀƴƛƳŀƭǎέ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ mammals, birds and reptiles.  Therefore, marine invertebrates in South 
Australia cannot be classified as rare, vulnerable or endangered under schedules of the National Parks and 
Wildlife Act.   
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In South Australia, marine invertebrates and their habitats can be legally protected in Aquatic Reserves 
(declared under the Fisheries Act 1982, now known as the Fisheries Management Act 2007) and marine 
parks.  The fisheries legislation - section 42 of the former Fisheries Act 1982 - enables various categories of 
άŦƛǎƘέ όƛƴŎƭǳŘƛƴƎ ƛƴǾŜǊǘŜōǊŀǘŜǎύ ǘƻ ōŜ ŘŜŎƭŀǊŜŘ ŀǎ άǇǊƻǘŜŎǘŜŘέΣ ǿƛǘƘ ŎƻƭƭŜŎǘƛƻƴ ǇǊƻƘƛōƛǘŜŘΦ !Ŏǘǎ ƛƴ {ƻǳǘƘ 
Australia which can benefit marine invertebrate conservation indirectly include the Coast Protection Act 
1972, the Environment Protection (Marine) Policy 1994, and the Marine Parks Act 2007.    
 
Threatened species legislation at a national scale in Australia is discussed in Baker (2011a). At a global scale, 
L¦/bΩǎ Red List of Threatened Species (IUCN 2001) is widely recognised as a means of assessing and 
ŎŀǘŜƎƻǊƛƴƎ ǘƘŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘŀǘǳǎ ƻŦ ǎǇŜŎƛŜǎΦ ¢ƘŜ L¦/b wŜŘ [ƛǎǘ ƴƻ ƭƻƴƎŜǊ ƛƴŎƭǳŘŜǎ ŀ ŎŀǘŜƎƻǊȅ ƻŦ άǊŀǊŜέΣ ōǳǘ 
some species which may qualify as rare due to very small or restricted population (with evidence of 
fluctuation or decline), or very restricted geographic range, may instead be listed as critically endangered, 
endangered or vulnerable, depending on specific numeric criteria. For example, according to IUCN criteria, if 
a species is known from 5 or fewer locations, it may satisfy criteria for listing as vulnerable. Many other 
criteria, including those relating to extent of occurrence and area of occupancy are also used to assess status 
(see IUCN 1994, 2001; IUCN Standards and Petitions Subcommittee 2011). In threatened species legislation, 
ǘƘŜ ŎŀǘŜƎƻǊȅ ƻŦ άǊŀǊŜέ Ƴŀȅ ǊŜƭŀǘŜ ǘƻ ŜƛǘƘŜǊΥ ŀ ǊŜŘǳŎŜŘ ŀǊŜŀ ƻŦ ƻŎŎǳǇŀƴŎȅ and/or extent of occurrence, a 
sharp decline in abundance, small population sizes, and/or restricted extent of occurrence or area of 
occupancy, with specific criteria for each of those categories.  Although not included as an IUCN category, a 
ǎǇŜŎƛŜǎ Ƴŀȅ ōŜ ŎƻƴǎƛŘŜǊŜŘ άǊŀǊŜέ ŀŎŎƻǊŘƛƴƎ ǘƻ ƎŜƻƎǊŀǇƘƛŎ ǊŀƴƎŜ όƻŦǘŜƴ ƴŀǊǊƻǿΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǊŀǊŜ ǎǇŜŎƛŜǎύΤ 
narrow habitat range / specificity, and small local population size (Davey 1993). Species which satisfy all 
ǘƘǊŜŜ ŎǊƛǘŜǊƛŀ ŀǊŜ ƛƴǘǊƛƴǎƛŎŀƭƭȅ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŘŜŎƭƛƴŜ όtƻƴŘŜǊ Ŝǘ ŀƭΦ нллнύΦ aŀƴȅ ǎǇŜŎƛŜǎ ŀǊŜ ƴŀǘǳǊŀƭƭȅ άǊŀǊŜέΣ 
due to low population numbers (local abundances) at any one location across the range, but may not be 
considered threatened due to their broad geographical distribution and relatively high overall abundance 
όWƻƴŜǎ ŀƴŘ Yŀƭȅ мффрύΦ ¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ άǊŀǊŜέ ŘƛŦŦŜǊǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΣ ŀƴŘ Ŏŀƴ ƭoosely refer to 
species that are not commonly recorded in surveys, but may not be truly rare in the biogeographic sense. 
Others are more common in the shallow subtidal (e.g. several meters deep), and therefore are unlikely to be 
recorded in intertidal surveys, even if present in the area. The reverse is also true (common in the intertidal, 
but unlikely to be recorded subtidally).    
 
One of the aims of South Australian Conservation Research Divers is to document the locations, habitats and 
potentially threatening processes for marine species in South Australia, not only for species which are rarely 
seen, or exist over apparently narrow geographical ranges, but also more commonly occurring fishes and 
invertebrates whose populations may be at risk of depletion from threatening processes. It is our hope,  
through education towards improved management of impacts, that such species will not need to be included 
on threatened species schedules in future.    
 
 

3. Characteristics that Determine Vulnerability of Marine Species 
There are numerous recognised life history and population characteristics that can render marine species 
vulnerable to decline. Table 1 below lists many such characteristics, some of which are more common in 
bony fishes and sharks, but many also apply to invertebrates. In addition, there are other factors which can 
increase the vulnerability of marine invertebrate species to decline. Examples include a readily accessible 
habitat (e.g. if collected for food or trade); high visibility to collectors (i.e. large size and/or bright colours and 
patterns), and high value (especially specimen shells, or highly valued food species) (Ponder et al. 2002).  
Many marine species may qualify as potentially vulnerable due to: 

¶ restricted range - particularly apparent endemism within South Australia; 

¶ apparent rarity (known from very few records); and  

¶ small populations.  
Other characteristics, especially those associated with reproduction (mode, fecundity, frequency of 
spawning, total reproductive output, and survivorship of larvae and juveniles) are not known for the majority 
of these marine invertebrates.  
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 Inferences can be made from similar taxa - such as those within the same family, or the same genus - that 
exhibit vulnerable population characteristics.  For example, in some gastropod molluscs in temperate waters, 
brooding of young or otherwise production of young via direct development (rather than having widely 
dispersed planktonic larvae), is often also associated with low fecundity and narrow geographic range of 
specific breeding populations, and these characteristics renders such molluscs at greater risk of extinction. 
Examples include the cowries and the volutes. However, for species with unknown modes of reproduction, 
whilst inferences can be made by comparison with what is known of closely related taxa, that is not always 
reliable, because there is often much variation, even within genera or within a species (Ponder et al. 2002).  

 
Table 1: Characteristics that render marine species vulnerable to population decline and eventual extinction 
(adapted from Jones and Kaly 1995; Roberts and Hawkins 1999 and Ponder et al. 2002, with additions). 
 

Characteristic Features shared by potentially vulnerable species 

Population turnover 
 

1. Long life span  
2. Slow growth rate  
3. Low natural mortality  
4. Low production biomass  

Reproduction 
 

5. Low reproductive effort 
6. Low fecundity  
7. Highly variable reproductive output / prolonged periods of recruitment failure 
8. Semelparous reproduction (i.e. reproduces once in a lifetime) 
9. Large size at maturity and/or old age at maturity (i.e. long time to maturity) 
10. Large difference in size between sexes 
11. Sex change (particularly protandry: male stage followed by a female stage) 
12. Forms spawning aggregations at predictable locations 
13. Live bearing /or direct development of young from benthic eggs (compared with   
            planktonic eggs) 
14. Strong Allee effects at reproduction (i.e. when a reduction in population density has 

significant impacts on the ability of the organism to reproduce)  
15. Brooding of young 
16. Poorly dispersed benthic larvae (compared with widely dispersed planktonic larvae) 

Capacity for Recovery 17. Regeneration from fragments does not occur  
18. Short distance dispersal / limited dispersal ability  
19. Poor competitive ability  
20. Poor colonizing ability  
21. Low adult mobility 
22. Irregular recruitment by larval settlement and/or low level of larval settlement 
23. Strong Allee effects at settlement (i.e. when reduction in population density has a    
            significant effect on settlement strength) 

Range & Distribution 
(related to rarity) 

24. Horizontal distribution restricted to nearshore area (compared with offshore) 
25. Narrow depth range (= narrow vertical distribution) 
26. Small geographic range / restricted distribution 
27. High patchiness / fragmentation of population within range (i.e. composed of few 

small, highly fragmented populations) 
28. High habitat specificity / specialisation 
29. High vulnerability to habitat destruction by people 

Trophic Level  30. High trophic level 

Other Ecological 
Factors 

31. Close association with threatened habitat, or threatened taxa (as parasites or 
commensals, food source etc.)  

Commercial & Social 
Value 

32.   Value as food (promotes exploitation by commercial &/or recreational fishing / 
collecting) 

33.  Value in trade for collections / ornaments etc (promotes exploitation).   

Miscellaneous 34.       High visibility (due to large size, bright colour / patterning, and/or presence in 
intertidal habitats 

35.       Adults live in aggregations, or form feeding aggregations  
36.       Subject to large scale mass mortality events  
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4. Methods 
The Kangaroo Island surveys in 2013 were a regional extension of previous work undertaken in coastal 
waters in other parts of South Australia, by South Australian Conservation Research Divers (SACReD). For 
previous surveys, a preliminary list of target species was made, based on reviews of uncommon marine 
invertebrates in adjacent areas of South Australia (e.g. Baker 2011a, 2011b). Prior to the field trips, diver 
education included viewing photos of some of the target species, and provision of a written list of some of 
the target species. Divers had also previously viewed a slideshow of common and broadly distributed species 
which they should not photograph during the field work. Between March 2013 and April 2013, a total of 5 
SACReD divers collectively spent more than 36 hours diving, at 8 subtidal reef sites and 1 jetty within the KI 
NRM region. A dive log is available from the first author of this report. Sites at which divers searched are 
shown in Map 1. Sites are listed in Table 2 below, in order of date, with corresponding depth of dive.  
 
Table 2:  Locations within the KI NRM region, where SACReD divers and associates searched for endemic and 
uncommonly recorded marine invertebrates during field trips in March and April 2013.   
 

Site name Date Latitude Longitude Depth 

Green Cliffs Dive 1 25/03/13 -35.60117 137.2715 4m  

Green Cliffs Dive 2 25/03/13 -35.60117 137.2715 5m  

Stokes Bay West 25/03/2013 -35.62192 137.1879 6m 

Ironstone Hill Reef 25/04/2013 -35.71954 137.97026 5m 

EaǎǘŜǊƴ /ƻǾŜ όά[ŀǾŜǊǎ 
wŜŜŦέύ 

25/04/2013 -35.76838
  

137.86508 6-7m 

Ballast Head 26/04/13 -35.75762 137.80498 5-7m 

American River - 
Muston   

26/04/13 -35.80959
  

137.74546 3-6m 

American River - 
Pelican Lagoon 

27/04/13 -35.81736 137.77011 3.5-6m 

Kingscote Jetty 26/04/13 -35.65575 137.64640 3-4m 

Western River Cove 28/04/13 -35.67367 136.9700 5-6m 

  
At each site in Table 2, most of the divers searched for between 60 and 90 minutes each per dive, covering 
as much suitable habitat as possible during that time, at a given depth. Visual searches for invertebrates 
were made on the bottom, under rocks, in crevices, under ledges, on jetty piles and other structures (at jetty 
sites), and on (and amongst) macroalgae. Photographs were taken when potential species of interest were 
found. Dive conditions were not ideal for macro-photography. At some sites (such as American River), there 
ǿŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŎǳǊǊŜƴǘ ǊǳƴƴƛƴƎΣ ŀƴŘ ŀǘ ƻǘƘŜǊ ǎƛǘŜǎΣ ǎǳŎƘ ŀǎ .ŀƭƭŀǎǘ IŜŀŘ ŀƴŘ [ŀǾŜǊǎΩ wŜŜŦΣ Ǿƛǎƛōƛƭƛǘȅ ǿŀǎ ǇƻƻǊ 
(Figure 1A, 1B).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Examples of low visibility in the water at two dive sites during the April 2013 survey:  
Lavers Reef (A) and Ballast Head (B).  Photos (c) H. Crawford. 
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The searches by SACReD divers for rare, endemic and potentially threatened species were complimentary to 
core reef monitoring work being undertaken during March and April 2013 by the NRM-supported volunteer 
group Kangaroo Island Friends of the Sea (KI FOTS), who use the internationally-recognised Reef Life Survey 
(RLS) method, developed at the University of Tasmania.  In the RLS method, invertebrates and cryptic fish 
are surveyed in two 1m wide bands on either side of a 50m transect line (2 x 1m x 50m per transect).  During 
the March 2013 field work, a SACReD diver participated in some of the RLS monitoring dives undertaken by 
KI FOTS and NRM staff, and also searched for rare invertebrates during those 7 dives (Table 3).  The results 
of the KI FOTS project have been summarised in a separate report, and will not be reiterated here, because 
no rare, endemic or potentially threatened invertebrate species were found using that method.   
 
Table 3:  Locations within the KI NRM region, where Friends of the Sea divers and KI NRM staff undertook dives to 
collect Reef Life Survey data in March and April 2013. Sites at which a SACReD diver searched for uncommonly 
recorded and endemic marine invertebrates during transect dives are highlighted in grey.   
 

Site name Date Latitude Longitude Depth Direction Visibility 

Green Cliffs 25/03/2013 -35.60117 137.2715 5.5 W 8 

Green Cliffs 25/03/2013 -35.60117 137.2715 4.1 E 8 

Green Cliffs 25/03/2013 -35.60117 137.2715 7.2 E 8 

Green Cliffs 25/03/2013 -35.60117 137.2715 4 W 8 

Green Cliffs 25/03/2013 -35.60117 137.2715 5 W 8 

Green Cliffs 25/03/2013 -35.60117 137.2715 6 W 7 

Muston 22/03/2013 -35.80959 137.7455 4 N 6 

Muston 22/03/2013 -35.80959 137.7455 6 E 8 

Muston 22/03/2013 -35.80959 137.7455 4.1 E 6 

Muston 22/03/2013 -35.80959 137.7455 4.2 N 6 

Muston 14/03/2013 -35.80959 137.7455 7 N 7.5 

Western River Cove 23/03/2013 -35.67367 136.9700 6.2 E 5 

Western River Cove 23/03/2013 -35.67367 136.9700 5.8 E 5 

Western River Cove 23/03/2013 -35.67367 136.9700 6 E 4 

Stokes Bay West 25/03/2013 -35.62192 137.1879 5.5 E 6 

Stokes Bay West 25/03/2013 -35.62192 137.1879 5.3 E 6 

Stokes Bay West 25/03/2013 -35.62192 137.1879 7.5 E 5 

Stokes Bay West 25/03/2013 -35.62192 137.1879 6 W 6 

Lavers Reef 22/03/2013 -35.76838 137.8651 4.7 NE 6 

Lavers Reef 22/03/2013 -35.76838 137.8651 5.3 E 8 

Lavers Reef 22/03/2013 -35.76838 137.8651 5.4 W 8 

Lavers Reef 22/03/2013 -35.76838 137.8651 7 E 7 

Snellings Beach 17/04/2013 -35.66249 137.0744 6.3 W 16 

Snellings Beach 17/04/2013 -35.66249 137.0744 5.2 W 16 

Snellings Beach 17/04/2013 -35.66249 137.0744 5.9 E 16 

Snellings Beach 17/04/2013 -35.66249 137.0744 5.4 E 16 

White Point 23/04/2013 -35.56586 137.5915 6.7 NE 5 

White Point 23/04/2013 -35.56586 137.5915 4.8 NE 5 

White Point 23/04/2013 -35.56586 137.5915 4.2 NE 5 

Kangaroo Head 24/04/2013 -35.71720 137.9047 6 W 5 

Kangaroo Head 24/04/2013 -35.71720 137.9047 5.5 W 5 

Kangaroo Head 24/04/2013 -35.71720 137.9047 5 E 5 

CǊŜƴŎƘƳŀƴΩǎ 24/04/2013 -35.72204 137.7108 5.9 SE 8 

CǊŜƴŎƘƳŀƴΩǎ 24/04/2013 -35.72204 137.7108 6 SE 8 

CǊŜƴŎƘƳŀƴΩǎ 05/03/2013 -35.72204 137.7108 4.8 SW 8 

CǊŜƴŎƘƳŀƴΩǎ 05/03/2013 -35.72204 137.7108 4.5 SW 8 

Ironstone Hill Reef 25/04/2013 -35.71954 137.9703 5.4 E 5 

Ironstone Hill Reef 25/04/2013 -35.71954 137.9703 5.1 E 5 

Ironstone Hill Reef 25/04/2013 -35.71954 137.9703 5.5 W 5 

Ironstone Hill Reef 25/04/2013 -35.71954 137.9703 5.2 W 5 
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Several invertebrate samples (of platyhelminthes, polychaetes and nemerteans) were collected from sites 
below 2m deep during the April field trip and preserved for identification at a later date. Over all sites dived 
in March and April 2013 at Kangaroo Island, SACReD divers took more than 2,000 photographs of 
invertebrates.  Photos were sorted, labelled and catalogued, and divided into phyletic groups. Animals in 
photographs were identified to species level where possible. Specialists in the taxonomy of each phylum 
were contacted during the course of this project, and photos were sent for identification, confirmation of 
initial identification, or correction where needed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Map 1: Reef sites along northern and north-eastern Kangaroo Island, in which SACReD members searched for and/or 

recorded marine invertebrate species of interest, during March and April 2013. Map (c) Google Earth. 
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5. Results 
 

Anthozoa (Anemones and Corals) 

The Class Anthozoa includes the sea anemones and stinging sea anemones, tube anemones, jewel 
anemones, zoanthid anemones, soft corals, gorgonian corals, hard corals, and sea pens. Members of the 
Class Anthozoa occur as polyps or colonies of polyps, most of which can reproduce either sexually (by 
releasing sperm and eggs into the water, which fuse to become a mobile larva which disperses), or asexually, 
by budding off tiny new individuals from the body wall (Edgar 2008; Gowlett-Holmes 2008). The taxonomy of 
anthozoans in south-eastern and southern Australia is poorly known. Much of the previous anthozoan 
identification work was based largely on museum specimens, which bear little resemblance to live 
specimens. A number of named species may really be the same species, and conversely, a single named 
species may contain several species that have not yet been correctly identified. Field guides have been 
known to depict the same species under different names, or use the same name for different species. In 
some cases, species attributed to a particular genus (e.g. Epiactis) might actually not belong to a single 
genus, but have been assigned to it because they seem to belong nowhere else (D. Fautin, Professor of 
Ecology and Evolutionary Biology, and Curator of Natural History Museum and Biodiversity Research Centre, 
University of Kansas, pers. comm. 2009).  
 
9ǎǘŀōƭƛǎƘƛƴƎ ŀƴ !ǳǎǘǊŀƭƛŀƴ ǎǇŜŎƛŜǎ ƛƴǾŜƴǘƻǊȅΣ ŀƴŘ ŀƭǎƻ ŘŜǘŜǊƳƛƴƛƴƎ ǎǇŜŎƛŜǎΩ ŘƛǎǘǊƛōǳǘƛƻƴǎΣ ŀƴŘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ 
(and overlap) between species of anemone in Australia, New Zealand and other regions, would involve 
measuring nematocysts of animals from these regions, and comparing morphology and histology. Some 
species known from one locality are likely to occur much more widely, but records are scarce, because 
collecting efforts have been opportunistic over the decades, and not systematic. The existence of cryptic 
species further complicates determination of distribution. The less commonly recorded species of anemone 
are difficult to identify from photographs, and some remain undescribed. Identification beyond family is a 
specialist undertaking that requires, in many instances, information about the nematocysts or fertility (D. 
Fautin, Professor of Ecology and Evolutionary Biology, University of Kansas, pers. comm. 2011).  Much work 
remains to be done, and the taxonomy of anemones is still poorly known (D. Fautin, University of Kansas, 
pers. comm. 2009, 2011). The taxonomy of a number of anemones in eastern and southern Australia is 
currently being revised (M. Mitchell, pers. comm. 2012), and will contribute to an improved knowledge of 
the diversity of this groups in southern Australian waters.  
 
A number of undescribed anemones have been recorded in the KI NRM region by SACReD divers and 
associates, including two species which may not have been previously recorded, and cannot be identified 
without examination of internal structures (e.g. nematocysts).  
 
Figure 2A shows a small pink anemone with swollen tentacle tips, photographed at Pelican Lagoon. This 
species likely belongs to the tropical genus Telmatactis (M. Mitchell, pers. comm. 2013), in the Isophelliidae 
family. To date, there are six species in Telmatactis known in Australia, all recorded from Queensland (Scott 
2014). The undescribed species from South Australia has also been recorded in the gulfs area of SA (e.g. 
Gowlett-Holmes 2008). A second unnamed species, for which family is uncertain, was recorded at Kingscote 
during a night dive (Figure 2B). This anemone might belong in the Aiptasiidae (A. Crowther, South Australian 
Museum, pers. comm. 2013; M. Mitchell, pers. comm. 2014), another anemone family for which there is 
little published information in Australia, and few records. The photographed example had a bright green 
column. The green colouring of the column may be indicative of the presence of zooxanthellae or 
zoochlorellae algae. Anemones which contain these symbiotic algae have photosynthetic properties, and 
may thus make their own food as well as consuming particles.  Specimens are required for taxonomic 
examination. A long-tentacled anemone, embedded in sponge, was also recorded at Kingscote during a night 
dive (Figure 2C), and this may also be in the Aiptasiidae.  The taxonomic affinity of this anemone cannot be 
determined without examination of the nematocysts of the column (A. Crowther pers. comm., 2013). 
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Figure 2: Undescribed species in genus Telmatactis (A); unidentified species, possibly in the Aiptasiidae family (B); 
unidentified species, possibly in stinging anemone family Aliciidae, or Boloceroididae, genus Bunodeopsis (C, and 
inset); possibly undescribed species in Actiniidae (M. Mitchell, pers. comm. 2013) (D); Edwardsia vivipara, a live-
bearing burrowing anemone (E); species in Epiactis, related to E. australiensis and 9Φ άǘƘƻƳǎƻƴƛέ (F). 

Photos: © L. Baade (A, F); H. Crawford (B, C, D); D. Muirhead (E). 
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Another possibly undescribed anemone species was recorded on reef at Ironstone Hill (Figure 2D). This small 
species, with an orange column and short orange tentacles, may be in the Actiniidae family (M. Mitchell, 
associate of Museum Victoria, pers. comm. 2013). 
 
One family for which there is one named species and several unnamed species in South Australia is the 
Edwardsiidae, a group of burrowing anemones which live in sand, attached in the sand to a rock, pebble or 
shell fragment (Gowlett-Holmes 2008). The named species in South Australia, and the one most commonly 
recorded,  is Edwardsia vivipara Carlgren 1950 (Figure 2E), a live-bearing anemone known from both SA 
(including KI NRM region) and Victoria (Thomas and Shepherd 1982; McKinnon et al. 2003). It grows to about 
6cm, and is found in sand and mud, out in the open, mainly on sheltered coasts, between 1m and 10m 
(Gowlett-Holmes 2008). Edwardsia vivipara has a brown or black column, and white star-shaped tentacles 
which protrude from the sand and are quickly withdrawn upon disturbance (Thomas and Shepherd 1982). 
This species may contain symbiotic zooxanthellae algae (Gowlett-Holmes 2008), which would enable the 
anemone to produce its own food photosynthetically, in addition to taking in food.   
 
Another example of an undescribed anemone species is the bright orange-red anemone with tentacles 
which have a central stripe (Figure 2F), which was recorded by SACReD divers at Ironstone Hill on KI, and has 
also been found at  several locations on Yorke Peninsula (Baker et al 2013), and in other parts of SA and 
south-ŜŀǎǘŜǊƴ !ǳǎǘǊŀƭƛŀΦ ! ǎǇŜŎƛƳŜƴ ŎƻƭƭŜŎǘŜŘ ǳƴŘŜǊ ǇŜǊƳƛǘ ŘǳǊƛƴƎ {!/wŜ5Ωǎ Wŀnuary 2013 field trip to 
western Yorke Peninsula is currently being examined by an associate of Museum Victoria, to determine its 
taxonomic identity. The red anemone may be a colour variation of Epiactis australiensis, a probable brooding 
species that is widespread in SE Australia, and may possibly be the same species as what is currently known 
as Epiactis thomsoni, a red (or sometimes red and white striped) species which occurs in New Zealand as 
well as south-eastern Australia. However, there may be several species in the Epiactis complex, including 
unnamed ones. Taxonomic work is required on the colour variations across the range, to determine how 
many species there are, and therefore live specimens to match with the photos of colour variants from 
different locations are very important (M. Mitchell, Museum Victoria, pers. comm. 2012). 
 
There are several hard corals that occur in the Kangaroo Island region. Two of the hard coral species in South 
Australia, Scolymia australis (Milne Edwards and Haime 1849) and Plesiastrea versipora (Lamarck 1816) 
which are widespread and not uncommon, are discussed here due to the vulnerability of populations to 
decline, particularly over the long term.   
 
Scolymia australis (Figure 3A) is mainly solitary in form, found on tropical and temperate Australian reefs 
from about the intertidal to about 20m deep. It is bright green, and contains symbiotic zooxanthellae algae, 
from which it derives nutrition. This species also feeds nocturnally on plankton, by extending it polyps. 
Plesiastrea versipora ƛǎ ŀ Ŏƻƭƻƴƛŀƭ ŎƻǊŀƭ ǘƘŀǘ ŦƻǊƳǎ ǇƭŀǘŜǎ ŀƴŘ άōƻƳƳƛŜέ ǎƘŀǇŜǎ ƛƴ ǘŜƳǇŜǊŀǘŜ ǿŀǘŜǊǎΣ ōǳǘ ƛǎ 
also widespread in the tropical to warm temperate Indo-Pacific, where it can form reefs. Like Scolymia, it 
contains symbiotic zooxanthellae algae, from which it derives nutrition, but also feeds on plankton. 
Plesiastrea can form colonies from a few centimetres up to about 3m across (Edgar 2008).  
 
The two corals discussed above are widespread and not uncommon, and are not considered to be currently 
threatened on a global scale (e.g. DeVantier et al. 2008; Sheppard et al. 2008; Turak et al. 2008).  However, 
there may be localised threats for particular populations of shallow water species, such as sedimentation of 
nearshore reefs; nutrient enrichment of coastal waters (e.g. from dredging, coastal developments or 
discharges), and physical damage from trawling and/or dredging. The undeveloped coastline of northern 
Kangaroo Island (compared with eastern Gulf St Vincent, for example) provides a refuge for these species 
from threats such as water pollution.   
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Hard corals such as Plesiastrea versipora (Figure 3B) are very slow growing in temperate areas, with rates of 
less than 1cm per year (Burgess et al. 2009). For example, the base of a 24 cm Plesiastrea core that has been 
analysed from Spencer Gulf was dated at 151 years (Burgess et al. 2004). Burgess et al. (2009) studied 6 
colonies of Plesiastrea in the South Australian gulfs, and coral age estimates ranged from 90 to 320 years 
(from counting density bands in X-radiographs), or from 105 to 381 years (using a mass spectrometer). Large, 
old colonies of Plesiastrea in South Australia are rare, and it is considered likely that such colonies below 
10m deep have been removed in the gulfs region by trawling (which has occurred since the 1960s). 
Plesiastrea versipora is one of the species for which records of sightings are being collected in South 
Australia as part of the Feral and in Peril program (Conservation SA 2005).  Temperate corals, including those 
in South Australia, may be threatened during this century by global warming, with examples of damaging 
processes including sea level rise, increased temperature and UV exposure, increased disease susceptibility, 
increased severity of El NinoςSouthern Oscillation events and storms, and increasing ocean acidification 
(Wilkinson 2004; Carpenter et al. 2008; DeVantier et al. 2008, in: International Union for Conservation of 
Nature - IUCN 2012).   
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3A,B: Scolymia australis (A); Plesiastrea versipora (B). Photos: © L. Baade (A), D. Muirhead (B)   

 

.ǊȅƻȊƻŀƴǎ ό[ŀŎŜ ά/ƻǊŀƭǎέ ŀƴŘ aƻǎǎ !ƴƛƳŀƭǎύ 

Bryozoans are small, colonial animals (zooids) which live in an exoskeleton produced by the colony.  The 
exoskeleton is mineralised in some groups of bryozoans. Some bryozoans form flat, perforated, or encrusting 
colonies which look like stony corals. Others form fan-shaped colonies on stalks, and some have erect 
colonies with many stems and branches, which are often mistaken for seaweeds. Zooids within bryozoan 
ŎƻƭƻƴƛŜǎ ŀǊŜ ǘƛƎƘǘƭȅ ǇŀŎƪŜŘΣ ōǳǘ ŜŀŎƘ Ƙŀǎ ƛǘ ƻǿƴ άŎŜƭƭέ ǘƻ ƭƛǾŜ ƛƴΦ .ǊȅƻȊƻŀƴǎ ŀǊŜ ŦƛƭǘŜǊ-feeders, and there are 
specialised zooids in some colonies, some used in defence, and others as hatcheries for fertilised eggs. There 
are hundreds of bryozoan species in SA, and most are difficult to identify without microscopic examination. 
Some bryozoans are quite large, such as the 30cm high Adeona grisea, which lives deep on the floor of 
Backstairs Passage. An unidentified species in the dome-shaped Lunulites genus occurs in Investigator Strait 
sediments off northern and north-eastern Kangaroo Island (Shepherd and Sprigg 1976); it is supported, 
cleaned and sometimes propelled along by specially adapted colony members. Broken bryozoan 
exoskeletons form a significant component of sand in South Australia. 
 
The stalked species Parmularia smeatoni (Figure 4A) was recorded at Ironstone Hill during the April 2013 
field work. This bryozoan is usually found attached to pebbles, or rock in sand (Gowlett-Holmes 2008), in 
seagrass beds, or in mixed reef patch and seagrass habitats. An unusual feature of this species is its ability to 
deflate its supporting stalk when it is disturbed, and collapse the colony disc on to the sea floor (Gowlett-
Holmes 2008). To date, this species has only been found in South Australia (ABRS 2010).   

A B 
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The second of several uncommonly recorded bryozoan species photographed during the April 2013 field 
work was a species in the genus Nevianipora (Figure 4B). In Australia, the few named species in this genus 
are largely tropical (ABRS 2010; CSIRO 2013). There is at least one unnamed species in Nevianipora in South 
Australia (e.g. Gowlett-Holmes 2008, p. 59). Species in the genus form hard, flattened colonies with 
numerous irregular branches (Bock 1982). The species identify and full distribution of the Nevianipora 
bryozoan recorded at Ironstone Hill has not been determined.      

 
 
 
 
 
 
 
 
 
 
 
 

 Figure 4A,B: Parmularia smeatoni (A); Nevianipora sp. (B). Photos: © D. Muirhead (A); H. Crawford (B)   

 
 
Platyhelminthes (Flatworms) 

Flatworms comprise a large group of animals with soft, flattened bodies. They have no blood vessels or 
respiratory organs, and oxygen and metabolic waste diffuse into and out of cells directly (Newman and 
Cannon 2003). Therefore, most flatworms are necessarily flat to facilitate gas exchange. Flatworms are 
hermaphrodites, with both sexes in the one body. Some species reproduce young directly from capsules; 
others produce eggs that hatch into tiny larvae that join the plankton. Many species can also reproduce by 
fragmentation. Globally, there are thousands of flatworm species, and the best known are brightly coloured 
and patterned, and sometimes mistaken for nudibranchs. The flatworm fauna of southern Australia is poorly 
known, with numerous undescribed species (Gowlett-Holmes 2008). In recent years, the Marine Research 
Group (MRG) of the Field Naturalists Club of Victoria has been collecting specimens for later identification by 
museum taxonomists, and many undescribed species have been collected and photographed from the 
intertidal (e.g. Falconer and Altoff 2012). In South Australia, SACReD divers and associates have recorded a 
number of uncommonly seen and undescribed species during invertebrate searches over the past couple of 
years (e.g. Baker et al. 2013a, 2013b).  
 
One example of an undescribed flatworm is shown below in Figure 5A and B, a white flatworm from Pelican 
Lagoon, photographed in strong current during the recent Kangaroo Island field trip in April 2013. This 
undescribed species, likely in the genus Thysanozoon, may be the same as one which has been recorded 
occasionally in Victoria (J. Chuk, pers. comm. 2013). There are various unnamed Thysanozoon species in 
southern Australia. Identification of visually similar flatworm species in Thysanozoon is a specialist task, 
requiring examination of reproductive pores on the ventral side and/or serial sectioning of the reproductive 
structures (M. Litvaitis, University of New Hampshire, pers. comm. 2011). 
 
Also of interest is a black flatworm photographed at Baudin Beach (Eastern Cove) by SACReD associate P. 
Mercurio in 2010 (Figure 6). This species is likely to be in the Euryleptidae (J. Chuk, per. comm. 2013), but it 
may not have been previously recorded in South Australia, and resembles in appearance a number of 
tropical species with head tentacles, in the genera Eurylepta or Pseudoceros.      
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Figure 5A and B: Undescribed species in Thysanozoon. 
Photo © H. Crawford. Identification by J. Chuk. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 Figure 6: Possibly undescribed species in Euryleptidae. 

Photo © P. Mercurio. Identification by J. Chuk. 

 
Polychaeta - Sea Worms   

Polychaete worms are segmented, muscular invertebrates which have a distinct head (with sensory and/or 
feeding appendages), body ŀƴŘ ǘŀƛƭ ǊŜƎƛƻƴΦ tƻƭȅŎƘŀŜǘŜǎ ǳǎǳŀƭƭȅ ƘŀǾŜ ǇŀǊŀǇƻŘƛŀ όάŦŜŜǘέύ ǿƛǘƘ ōǊƛǎǘƭŜǎ ƻƴ ŜŀŎƘ 
segment. Seas worms are found in all marine environments. Of interest are the reef-dwelling polychaetes, 
which have an important role in the breakdown of organic matter in the substrate, and also in the shredding 
of plant material, making it more available to other consumers (Australian Museum 2012). There are more 
than 80 families of polychaete worms, and over 14,000 named species worldwide (Read and Fauchald 2013).  
 
For a number of polychaete families, there have been no comprehensive studies of the species in Australian 
waters (R. Wilson, Museum Victoria, pers. comm. 2012). One example is the Lumbrineridae (thread worms), 
for which the literature is not helpful in determining the diversity and distribution of Australian species.  An 
example recorded by SACReD diver L. Baade at Ballast Head on northern KI is shown in Figure 7A.  
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