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INTRODUCTION 

In the wake of various potential and actual outbreaks of invasive plant and animal species in Australian and 
international marine environments, there has been an increase in public awareness of introduced marine 
pest species. This has led to an urgent need to tackle the rapidly growing problem of exotic species entering 
our waterways. 

An introduced species is not native to a region and has been introduced inadvertently or intentionally. The 
term ‘introduced species’ is often used interchangeably with various other expressions, including exotic, non-
indigenous, non-native or alien species (Ray 2005). The introduction of such species is perceived to be a 
threat to both terrestrial and marine biodiversity (Hewitt 2002; Tan & Morton 2006). 

An ‘invasive species’ is an introduced species that has the potential to cause damage, be it economic, 
environmental, health-related or a combination of these (Ray 2005). Geographic boundaries, such as 
mountain ranges and ocean basins, previously acted as natural barriers, preventing the spread of many 
species and Australia’s isolated location once provided a natural quarantine against the introduction of exotic 
plants and animals (MacIsaac et al. 2001). However, increased commercial and recreational vessel traffic in 
and out of international ports now enables pest species to establish outside of their natural range 
(Gunasekera et al. 2005). 

Means of Introduction 
There is at least one introduced marine species, if not more, present in all the coastal bioregions of Australia 
(Hewitt 2002). Over 130 non-native species are known to have established in Australian waters (Hayes et al. 
2005). Such species are introduced to Australian waters or translocated to new areas of Australia by a 
number of vectors. Two major vectors are ballast water and biofouling on commercial, recreational and illegal 
vessels. Other vectors include the aquaculture industry, intentional or unintentional release into waterways 
by the aquarium trade and translocation of species across floodplains from one system to another after 
heavy rains (Gunasekera et al. 2005; Hewitt and Martin 2001; Russel et al. 2003; The Senate Committee 
Report 2004). 

Shipping ports are considered a main entry point for invasive species, particularly due to the large quantities 
of ballast water that are picked up and discharged in such areas (The Senate Committee Report 2004). In 
Victoria’s Port Phillip Bay alone, an estimated three or more new species are establishing each year (Hewitt 
et al. 2004). As highly disturbed regions are more prone to invasion from pests, ports are very susceptible to 
incursions from such species (Paulay et al. 2002). Marinas can also act as habitat islands to support 
assemblages that are distinct from neighbouring communities (Glasby 1999). If these assemblages are 
formed from constituents of local native populations, there is no need for major concern. However, marinas 
have the potential to function as an entry point for exotic species via fouling on commercial and recreational 
craft. From there, the marina is able to provide a network of suitable habitat for the continued spread of a 
species through domestic vessel activity (Ashton et al. 2006). 

Impacts of Invasive Species 
Biological invasions threaten natural ecosystems at all scales, from a genetic level right through to entire 
populations. The introduction of new viruses and diseases, displacement of native species, potential 
homogenisation of assemblages and adverse alteration of the physical structure of an ecosystem are all 
potential outcomes from introduced species (Hewitt and Martin 2001; Ray 2005). 

A decline in the number and abundance of native species is a major concern with the steady rise of 
introduced plants and animals. Many pest species possess advantageous competitive qualities such as high 
fecundities, high growth rates and flexible habitat requirements allowing them to out-compete native species 
for resources such as food, light, and habitat (Pimentel et al. 2000; Ray, 2005; The Senate Committee 
Report, 2004). A loss of, or reduction in, native species may also occur due to predation by introduced 
species. This is evident in the case of the northern Pacific sea star (Asterias amurensis) which was 
introduced to southern Tasmanian and Victorian waters in the 1980s (Deagle et al. 2003). A. amurensis is a 
voracious generalist predator in soft sediment habitats and is considered a major threat to benthic 
communities and in particular to commercial bivalves (Ross et al. 2002). 
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RESULTS 

Collection Schedule 
Settlement plates were collected on slightly differing schedules between the three locations, as shown in 
Table 1. Settlement collectors were deployed at Gove in June 2007, with one year of data culminating with 
the July 2008 collection.  

Settlement collectors were deployed at Groote Eylandt in May 2007. All collections were undertaken 
according to schedule with the exception of October 2007 when no inspection or photographs of the plates 
could to be conducted. 

At Melville Island, settlement collectors were also deployed in May 2007. No inspection of the settlement 
plates took place in January 2008 and the collection of plates due in June 2008 could not be done until 18 
July. Due to the extended deployment period, fouling communities on these settlement plates were not 
quantitatively assessed and no biomass data was recorded. Photographs of the plates and a species list of 
the fouling organisms were recorded. 

Table 1. Chronology of settlement surface collection at Gove Harbour between June 2007 and 
June 2008; at Groote Eylandt between May 2007 and June 2008; and at Melville Island 
between May 2007 and July 2008 

Location  Month Date Tagged side Untagged side 
2007 June 15th Surfaces attached to collector No surfaces attached Gove 

Harbour 
 July 6th Surfaces inspected and photographed No surfaces attached 

  Aug 10th Surfaces inspected and photographed No surfaces attached 

  Sept 16th Surfaces inspected and photographed Surfaces attached to collector 

  Oct 18th Surfaces collected Surfaces inspected and photographed 

  Nov 14th No surfaces attached Surfaces inspected and photographed 

  Dec 7th Surfaces attached to collector Surfaces inspected and photographed 

 2008 Jan 9th Surfaces inspected and photographed Surfaces collected 

  Feb 18th Surfaces inspected and photographed No surfaces attached 

  Mar 17th Surfaces inspected and photographed Surfaces attached to collector 

  April 14th Surfaces collected Surfaces inspected and photographed 

  May 14th No surfaces attached Surfaces inspected and photographed 

  June 16th Surfaces attached to collector Surfaces inspected and photographed 

   July 18th Surfaces inspected and photographed Surfaces collected 

2007 May 22nd Surfaces attached to collector No surfaces attached Groote  
Eylandt 

 June 15th Surfaces inspected and photographed No surfaces attached 

  July 17th Surfaces inspected and photographed No surfaces attached 

  Aug 21st Surfaces inspected and photographed Surfaces attached to collector 

  Sept 26th Surfaces collected Surfaces Inspected and photographed 

  Oct - No surfaces attached No inspection occurred 

  Nov 7th Surfaces attached to collector Surfaces inspected and photographed 

  Dec 11th Surfaces inspected and photographed Surfaces collected 

 2008 Jan 29th Surfaces inspected and photographed No surfaces attached 

  Feb 20th Surfaces inspected and photographed Surfaces attached to collector 

  Mar 26th Surfaces collected Surfaces inspected and photographed 

  April 21st No surfaces attached Surfaces inspected and photographed 

  May 16th Surfaces attached to collector Surfaces inspected and photographed 

   June 13th Surfaces inspected and photographed Surfaces collected 
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2007 May 22nd Surfaces attached to collector No surfaces attached Melville 
Island 

 June 29th Surfaces inspected and photographed No surfaces attached 

  July 25th Surfaces inspected and photographed No surfaces attached 

  Aug 29th Surfaces inspected and photographed Surfaces attached to collector 

  2nd Surfaces collected Surfaces inspected and photographed 

  
Oct 

24th No surfaces attached Surfaces inspected and photographed 

  Nov 21st Surfaces attached to collector Surfaces inspected and photographed 

  Dec 20th Surfaces inspected and photographed Surfaces collected 

 2008 Jan - No inspection occurred No surfaces attached 

  Feb 22nd Surfaces inspected and photographed Surfaces attached to collector 

  5th Surfaces collected Surfaces inspected and photographed 

  
April 

28th No surfaces attached Surfaces inspected and photographed 

  June 6th Surfaces attached to collector Surfaces inspected and photographed 

 
 July 18th Surfaces inspected and photographed Surfaces collected 

 

Marine Pest Observations 
No known marine pest species were observed on artificial settlement surfaces collected from Gove Harbour, 
Groote Eylandt, or Melville Island in the past 12 months of monitoring. Representative photographs of the 
fouling communities that developed on settlement plates from these locations are shown in Appendices A, B, 
C, and D. 

 

Fouling Community Analysis 

Fouling biomass 
On average, the biomass of marine fouling organisms on settlement plates was greatest at the two Gove 
sites, Cargo wharf (M008) and Export wharf (M009) (Figure 5). The average biomass per settlement plate 
ranged between 58 and 113 g at Cargo wharf, and between 55 and 143 g at Export wharf (Appendix E). 
There was a substantially larger biomass at the Export wharf site compared with the site at Cargo wharf over 
the period from June 2007 to January 2008 (indicated by the periods corresponding with the October 2007 
and January 2008 collections). However, this decreased over the first half of 2008 such that the average 
fouling biomass at Export wharf was less than that at the Cargo wharf (denoted by the April 2008 and July 
2008 collections) (Figure 5).  

Biomass at the Groote Eylandt site remained fairly constant over three of the four sampling times, ranging 
from 31 to 48 g. The exception was the collection in September 2007, where the average weight of fouling 
organisms was 9.5 g, considerably lower than the other three collection periods (Figure 5).  

The lowest fouling biomass was recorded at the Melville Island site and ranged between 5 and 16 g, 
considerably lower than the other two locations of Gove and Groote Eylandt (Figure 5). No biomass data 
was recorded at Melville Island for June 2008, due to a one month delay in collection. 
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Figure 5.  Wet biomass (g; mean ± standard error) of biofouling recorded on settlement plates from 

sites at Groote Eylandt (�), Melville Island (�) and Gove Harbour [Cargo wharf (�) and 
Export wharf (�)] over four sampling periods during 2007-2008 

 

Taxa frequency 
The average percent frequency of occurrence of each fouling taxonomic group recorded from the Cargo 
wharf (M008) and Export wharf (M009) sites are illustrated in Figure 6. All common fouling taxa were 
represented on the settlement plates in at least one of the collection periods. The dominant taxa at Cargo 
wharf were ascidians, sponges, hydroids, tube forming amphipods and barnacles, with a maximum 
frequency of occurrence of 55%, 47%, 45%, 42%, and 35%, respectively (Figure 6a). Of these taxa, all 
(except ascidians) recorded their highest frequency of occurrence during the period from March to June 
(represented by the July 08 collection data). However, the frequency of occurrence for all of these taxonomic 
groups fluctuated considerably between each of the sampling periods (see Appendix F). 

The dominant fouling taxonomic groups at the Export wharf site were tube-forming amphipods, bryozoans, 
barnacles, hydroids and ascidians, consisting of a maximum frequency of 60%, 48%, 39%, 38% and 32%, 
respectively (Figure 6b). Similarly to the Cargo wharf site, the mean frequency of occurrence of these groups 
varied a great deal across the sampling periods.  
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Figure 6.  Percent frequency of occurrence (mean ± standard error) of each taxa recorded on 

settlement plates and of the area remaining unfouled; from (a) Cargo wharf (M008) and 
(b) Export wharf (M009) sites in Gove Harbour over four sampling periods: October 2007 
(�), January 2008 (�), April 2008 (�) and July 2008 (�) 

(b) Export wharf (M009) 

(a) Cargo wharf (M008) 
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The two predominant fouling taxonomic groups at the Groote Eylandt site were ascidians and hydroids, with 
a maximum frequency of occurrence of 77% and 49%, respectively (Figure 7). The area of space that 
remained unfouled (bare space) on the settlement plates was at least one third of the available surface area 
across the four sampling periods, and was as high as 91% for the September 2007 collection (Appendix F). 

0

10

20

30

40

50

60

70

80

90

100

Algae Ascidians Barnacles Bryozoans Hydroids Molluscs Polychaetes Sponges Amphipods Other Bare Space

A
ve

ra
ge

 p
er

ce
nt

 c
ov

er

 
Figure 7.  Percentage frequency of occurrence (mean ± standard error) of each taxa recorded on 

settlement plates and of the area remaining unfouled; from Milner Bay, Groote Eylandt, 
over four sampling periods: October 2007 (�), January 2008 (�), April 2008 (�) and July 
2008 (�) 

All common fouling taxa were represented on the settlement plates at Melville Island except for sponges and 
tube forming amphipods (Figure 8). The dominant fouling taxa were algae and bryozoans, with a maximum 
frequency of occurrence of 50% and 42%, respectively. Similar to Groote Eylandt, a large proportion (61% to 
93%) of the available surface area remained unfouled across each of the three collection periods    
(Appendix F). 
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Figure 8.  Percentage frequency of occurrence (mean ± standard error) of each taxa recorded on 

settlement plates and of the area remaining unfouled; from Garden Point, Melville Island, 
over three sampling periods: September 2007 (�), December 2007 (�) and March 2008 
(�) 
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Species diversity 
A slightly higher species diversity (from the selected taxa) was recorded on settlement plates collected from 
the Cargo wharf site (M008) compared with the Export wharf site (M009) across all collection periods and 
ranged from 11 to 13 and 8 to 12 species, respectively (Figure 9). Species diversity at both sites remained 
fairly constant throughout the year. 

The greatest number of species (from the selected taxa) was recorded on plates collected from the Groote 
Eylandt site during December 2007, with 18 species identified (Figure 9). The lowest number of species 
recorded from Groote Eylandt was nine in September 2007 (Appendix G). 

Conversely, the highest species diversity at the Melville Island site was for the September 2007 collection 
period, where 17 species were detected (Figure 9). The species diversity then decreased throughout the 
year at Melville Island with the lowest number of four recorded from settlement plates collected during June 
2008. 
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Figure 9.  Number of species (within specific taxa) recorded on settlement surfaces from Groote 

Eylandt (�), Melville Island (�) and Gove Harbour [Cargo wharf (�) and Export wharf 
(�)] over four sampling periods during 2007-2008 

A combined total of 55 species from the five selected taxonomic groups were found on the settlement plates 
collected from sites at Gove Harbour, Groote Eylandt and Melville Island (Tables 2, 3 and 4, respectively). 
This was broken down into 12 ascidian, 5 barnacle, 10 bivalve, 18 bryozoan, and 10 polychaete species. 

A total of 31 species were recorded from Gove Harbour (23 and 18 at the Cargo and Export wharves 
respectively) (Table 2); 31 species from Groote Eylandt (Table 3) and 23 species from Melville Island (Table 
4). (Note: the collection of settlement plates at Melville Island was delayed for June 2008 and therefore the 
settlement surfaces were in the water for an additional month). 
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Table 2.  Species (from specific taxa) observed on settlement surfaces collected from sites at 
Cargo wharf (M008) and Export wharf (M009) in Gove Harbour from June 2007 to July 
2008 

Gove - Cargo wharf (M008)         2007 2008     

Kingdom Phylum Subphylum Class Family Taxa Species No.        Scientific name Oct Jan Apr Jul 

Animalia        

    

 Chordata          
   Ascidiacea Ascidians      
      Spp. 1     3 

      Spp. 2  3 3 3 3 

      Spp. 4   3 3  

      Spp. 10  3 3 3 3 

      Spp. 16    3 3 

      Spp. 36     3 

                    
            
 Arthropoda          
  Crustacea          
   Cirripedia Barnacles †      
      Spp. 1 Amphibalanus amphitrite 3    

      Spp. 5 Amphibalanus reticulatus 3    

      Spp. 6 Striatobalanus amaryllis 3 3 3 3 

      Spp. 7 Amphibalanus zhujiangensis 3 3 3 3 

                    

            

 Mollusca   Bivalves      

   Bivalvia        

    Pteriidae Spp. 1 Planostrea pestigris 3 3 3 3 

    (Oysters) Spp. 3 Stiostrea mytiloides  3   

      Spp. 11 Pinctada sugillata 3    

      Spp. 12 Saccostrea echinata/cucullata 3 3   

      Spp. 21 Pinctada maxima   3  

                    

            

 Bryozoa   Bryozoans      

      Spp. 6 ? Celleporina sp.  3  3 

      Spp. 15  3 3 3 3 

      Spp. 21 Savignyella lafontii  3 3 3 

      Spp. 31 Watersipora subtorquata 3   3 

      Spp. 34 Parasimttina sp.   3 3 

      Spp. 41 Schizoporella errata 3    

                    

            

 Annelida          

   Polychaeta Polychaetes      

      Spp. 4 Ficopomatus ushakovi  3   

      Spp. 15 Hydroides albiceps  3   

                   

       Total species observed 12 13 11 13 

† Following expert advice, there has been a revision of barnacle species identification. 
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Gove - Export wharf (M009)         2007 2008     

Kingdom Phylum Subphylum Class Family Taxa Species No.        Scientific name Oct Jan Apr Jul 

Animalia        
    

 Chordata          
   Ascidiacea Ascidians      
      Spp. 2   3 3 3 

      Spp. 4    3  

      Spp. 10  3 3 3 3 

      Spp. 16   3 3 3 

            

            
 Arthropoda          
  Crustacea          
   Cirripedia Barnacles †      
      Spp. 2 Amphibalanus variegatus 3    

      Spp. 6 Striatobalanus amaryllis 3 3 3 3 

      Spp. 7 Amphibalanus zhujiangensis 3 3 3 3 

                    

            

 Mollusca   Bivalves      

   Bivalvia  Spp. 1 Planostrea pestigris 3  3 3 

    Pteriidae Spp .5 Electroma papilionacea 3 3   

    (Oysters) Spp. 9   3   

      Spp. 10 Electroma physoides 3    

      Spp. 12 Saccostrea echinata/cucullata 3 3   

      Spp. 18   3   

                    

            

 Bryozoa   Bryozoans      

      Spp. 14 Scrupocellaria sp.    3 

      Spp. 15  3 3  3 

      Spp. 17 Nellia tenella    3 

      Spp. 21 Savignyella lafontii 3 3 3 3 

                    

            

 Annelida          

   Polychaeta Polychaetes      

      Spp. 14   3   

            

                   

       Total species observed 10 12 8 10 

†  Following expert advice, there has been a revision of barnacle species identification. 
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Table 3.  Species (from specific taxa) observed on settlement surfaces collected from Milner Bay, 
Groote Eylandt between May 2007 and June 2008 

         2007 2008     

Kingdom Phylum Subphylum Class Family Taxa Species No.        Scientific name Sept Dec Mar Jun 

Animalia        
    

 Chordata          
   Ascidiacea Ascidians      
      Spp. 1    3 3 

      Spp. 2    3 3 

      Spp. 8   3   

      Spp. 10   3 3 3 

      Spp. 11   3   

      Spp. 16   3 3 3 

      Spp. 17   3 3 3 

      Spp. 23   3   

      Spp. 35   3   

            

            
 Arthropoda          
  Crustacea          
   Cirripedia Barnacles †      
      Spp. 1 Amphibalanus amphitrite   3 3 

      Spp. 2 Amphibalanus variegatus 3    

      Spp. 5 Amphibalanus reticulatus 3 3 3  

      Spp. 6 Striatobalanus amaryllis 3 3 3  

      Spp. 7 Amphibalanus zhujiangensis 3 3 3  

                    

            

 Mollusca   Bivalves      

   Bivalvia  Spp. 1 Planostrea pestigris 3   3 

    Pteriidae Spp. 3 Stiostrea mytiloides  3 3  3 

    (Oysters) Spp. 4 Dendostrea sandvichensis    3 

      Spp. 5 Electroma papilionacea  3   

      Spp. 9 Musculus sp  3  3 

      Spp. 12 Saccostrea echinata/cucullata    3  

                    

            

 Bryozoa   Bryozoans      

      Spp. 15   3   

      Spp. 16  3    

      Spp. 21 Savignyella lafontii    3  

      Spp. 40 Scrupocellaria sp. 3    

            

            

                    

            

 Annelida          

   Polychaeta Polychaetes      

      Spp. 8 Hydroides elegans 3    

      Spp. 9 Hydroides malleolaspina  3   

      Spp. 12   3   

      Spp. 13 Hydroides tuberculatus  3   

      Spp. 15 Hydroides albiceps   3  

      Spp. 16 Branchiomma boholense  3 3  

      Spp. 17 Demonax sp    3  

            

       Total species observed 9 18 14 10 

† Following expert advice, there has been a revision of barnacle species identification. 
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Table 4. Species (from specific taxa) observed on settlement surfaces collected from Garden 
Point, Melville Island between May 2007 and June 2008 

         2007 2008     

Kingdom Phylum Subphylum Class Family Taxa Species No.        Scientific name Sept Dec Mar Jun 

Animalia        
    

 Chordata          
   Ascidiacea Ascidians      
      Spp. 15  3   3 

            

            
 Arthropoda          
  Crustacea          
   Cirripedia Barnacles †      
      Spp. 1 Amphibalanus amphitrite  3 3 3 

      Spp. 2 Amphibalanus variegatus 3    

      Spp. 6 Striatobalanus amaryllis. 3    

                    

            

 Mollusca   Bivalves      

   Bivalvia  Spp. 1 Planostrea pestigris 3 3 3  

    Pteriidae Spp. 3 Stiostrea mytiloides 3 3 3 3 

    (Oysters) Spp. 12 Saccostrea echinata/cucullata  3   

                  

            

 Bryozoa   Bryozoans      

      Spp. 5 ? Electra bengalensis 3 3 3 3 

      Spp. 6 ? Celleporina sp. 3    

      Spp. 9 Biflustra sp.  3 3  

      Spp. 14 Scrupocellaria sp. 3    

      Spp. 15  3 3   

      Spp. 16  3    

      Spp. 20 ? Bowerbankia   3  

      Spp. 24 ? Crisia sp. 3    

      Spp. 25 ? Scrupocellaria curvata   3  

      Spp. 26 Rhynchozoon sp. 3    

      Spp. 30 Parellisina sp. 3    

      Spp. 58  3    

                    

            

 Annelida          

   Polychaeta Polychaetes      

      Spp. 1  3 3   

      Spp. 4 Ficopomatus ushakovi  3    

      Spp. 8 Hydroides elegans 3    

      Spp. 9 Hydroides malleolaspina   3  

            

            

            

            

       Total species observed 17 8 8 4 

† Following expert advice, there has been a revision of barnacle species identification. 
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DISCUSSION 

No recognised marine pest species were observed on artificial settlement surfaces collected from Gove 
Harbour, Groote Eylandt or Melville Island in the past 12 months of monitoring. Due to limited taxonomic 
resources, it has not been possible to identify all fouling organisms to a genus or species level. It is also 
uncertain whether all species recorded on settlement plates are native to the region where they were 
observed. This is in part due to some species being cryptogenic, making it unclear if they have been 
introduced or not. Secondly, the taxonomic knowledge of some tropical systems may be insufficiently 
advanced to aid in determining introduced and invasive species (Hewitt, 2002). For example, little was 
known about the distribution of barnacles in Australian waters until the early 1990s (Jones, 2003). It 
therefore becomes difficult to establish if a species is indeed native to a region or had been introduced 
before such data was collated. However, no acknowledged marine pests were found on settlement surfaces 
at any of the monitoring locations and no species were observed that displayed invasive characteristics. 

Seasonal variations in the biomass of fouling organisms developing on settlement plates have been 
observed at all sites monitored. At the Export wharf site (M009) in Gove Harbour, biomass was highest 
during dry season periods as opposed to the wet season. This contrasted with patterns observed at the 
Cargo wharf site (M008) where biomass increased during the wet season. Similarly, biomass at Groote 
Eylandt increased over the wet season period before decreasing slightly at the beginning of the 2008 dry 
season. 

Of the three locations, the lowest fouling biomass was recorded from Melville Island. This may be attributed 
to a number of environmental conditions encountered in the Apsley Strait. Strong currents and an alternation 
of flow direction in the Strait make it a high energy area and this may hinder settlement and growth of some 
organisms resulting in a lower fouling biomass. These conditions may well be unfavourable for the 
settlement of many organisms, which is supported by lower species diversity (from three of the four 
collections) at Melville Island. It is therefore important that monitoring continue to occur in such areas as they 
may be more susceptible to invasion by a pest species if the species were to possess favourable traits for 
colonising such a location. 

At the Melville Island site, the considerably lower number of species (four) recorded during June 2008 is 
likely due to the settlement collector becoming caught on the wharf structure with the rising and ebbing tides. 
This resulted in the settlement plates being exposed above the waterline for extended periods, causing the 
desiccation of settled organisms. 

The frequency of occurrence of individual taxonomic groups varied greatly both between locations and also 
within locations across the four collection periods. Again, this may be due to changes in environmental 
conditions between wet and dry seasons. In the wet season, an influx of cool fresh water and subsequent 
temporary decrease of salinity would very likely impact on the distribution and abundances of specific 
taxonomic groups. However, to determine the extent to which such seasonal physicochemical variations 
impact on biofouling assemblages requires more detailed research. 

As well as variability in data between locations, the collection schedule also limits any conclusions that may 
be drawn regarding the temporal effects that varying seasonal conditions would have on the settlement and 
development of biofouling assemblages. With three months between settlement plate collections, links 
between seasonal influences and a particular biofouling community feature (such as biomass, species 
diversity, etc) cannot be made. 

There are undoubtedly many factors that are influencing the biofouling assemblages observed on settlement 
plates from Gove Harbour, Groote Eylandt, and Melville Island. This program does not attempt to explain 
variations in observations between and within locations. However, some factors influencing this have been 
mentioned, including the three month collection schedule, high data variability within and between each 
location, large temporal variability and seasonal influences. Without a more detailed study it is difficult to 
ascertain what the dominant factors are and to what extent they each may impact on biofouling communities. 
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Exotic marine organisms possess the potential to endanger the biodiversity and amenity of coastal waters. 
Along with the current expansion of many industries in the NT, there come associated risks of the 
introduction of pest species through increased international and domestic maritime traffic into and out of NT 
ports. With this knowledge, Aquatic Biosecurity aims to continue to monitor the coastline for the presence of 
introduced species so as to assist in keeping NT waters free of marine pests. 
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APPENDICES 

APPENDIX A: Representative photographs of biofouling communities on settlement plates collected 
from Cargo wharf (M008), Gove Harbour, from June 2007 to July 2008. 

   
 Oct 07 - Plate 1 (Front) Oct 07 - Plate 1 (Rear) 

   
 Jan 08 - Plate 3 (Front) Jan 08 - Plate 2 (Rear) 

   
 Apr 08 - Plate 2 (Front) Apr 08 - Plate 2 (Rear) 

   
 July 08 - Plate 3 (Front) July 08 - Plate 4 (Rear) 
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APPENDIX B:  Representative photographs of biofouling communities on settlement plates collected 
from Export wharf (M009), Gove Harbour, from June 2007 to July 2008. 

   
 Oct 07 - Plate 3 (Front) Oct 07 - Plate 1 (Rear) 

   
 Jan 08 - Plate 3 (Front) Jan 08 - Plate 4 (Rear) 

   
 Apr 08 - Plate 2 (Front) Apr 08 - Plate 3 (Rear) 

   
 July 08 - Plate 4 (Front) Jul 08 - Plate 3 (Rear) 
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APPENDIX C:  Representative photographs of biofouling communities on settlement plates collected 
from Milner Bay, Groote Eylandt from May 2007 to June 2008. 

   
 Sep 07 - Plate 3 (Front) Sep 07 - Plate 4 (Rear) 

   
 Dec 07 - Plate 3 (Front) Dec 07 - Plate 1 (Rear) 

   
 Mar 08 - Plate 2 (Front) Mar 08 - Plate 1 (Rear) 

   

 June 08 - Plate 4 (Front)  June 08 - Plate 4 (Rear) 
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APPENDIX D:  Representative photographs of biofouling communities on settlement plates collected 
from Garden Point, Melville Island, from May 2007 to July 2008. 

 

   
 Oct 07 - Plate 4 (Front) Oct 07 - Plate 1 (Rear) 

   
 Dec 07 - Plate 2 (Front) Dec 07 - Plate 3 (Rear) 

    
 Mar 08 - Plate 1 (Front) Mar 08 - Plate 3 (Rear) 

   
 July 08 - Plate 4 (Front) Jul 08 - Plate 4 (Rear) 
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APPENDIX E:  Average wet biomass (g) of biofouling communities developing on settlement 
surfaces from sites at Gove Harbour, Groote Eylandt, and Melville Island over four 
sampling periods during 2007-2008. 

Gove Harbour Groote Eylandt Melville Island 
M008 M009      Year Month 

Mean SE Mean SE Mean SE Mean SE 
2007 Sep      9.50 2.22 8.93 1.03 
 Oct 58.20 16.83 143.43 40.01      
 Nov           
  Dec         44.08 6.15 5.15 0.81 
2008 Jan 62.40 15.11 127.45 28.22      
 Feb           
 Mar      48.38 11.04 16.08 2.59 
 Apr 82.98 17.60 55.00 7.29      
 May           
 Jun      31.13 2.45 - - 
 Jul 112.65 20.33 99.75 9.39      

 

APPENDIX F:  Average percent frequency of occurrence of each taxonomic group recorded on 
settlement surfaces from sites at Gove Harbour, Groote Eylandt, and Melville Island 
over four sampling periods during 2007-2008. 

Gove Harbour - Cargo wharf (M008)       
Oct-07 Jan-08 Apr-08 Jul-08 

Taxa group Mean SE Mean SE Mean SE Mean SE 
Algae 26.02 5.66 5.50 2.50 0.00 0.00 0.00 0.00 
Ascidians 11.48 5.34 54.50 14.45 41.50 18.25 8.00 3.65 
Barnacles 23.21 5.19 9.50 3.86 28.50 7.41 35.50 5.97 
Bryozoans 27.55 12.79 8.50 7.85 2.50 1.89 13.50 9.22 
Hydroids 34.44 8.18 10.50 4.03 6.00 3.46 44.50 12.28 
Molluscs 7.65 2.58 29.50 5.12 4.00 2.45 4.00 2.00 
Polychaetes 0.00 0.00 1.00 0.58 0.00 0.00 0.50 0.50 
Sponges 7.65 2.58 26.00 9.06 40.50 19.36 46.50 3.95 
Amphipods 4.34 2.41 19.00 5.45 10.50 4.99 42.00 6.98 
Other 3.57 1.35 10.50 0.50 9.00 5.20 0.00 0.00 
Bare Space 44.64 9.61 30.00 3.16 18.50 1.50 39.00 6.66 
         
         
Gove Harbour - Export wharf (M009)       

Oct-07 Jan-08 Apr-08 Jul-08 
Taxa group Mean SE Mean SE Mean SE Mean SE 

Algae 0.00 0.00 2.00 1.41 0.00 0.00 0.00 0.00 
Ascidians 3.83 2.22 31.50 10.05 17.50 2.99 20.50 5.12 
Barnacles 35.20 8.23 38.50 8.34 11.00 5.69 33.00 5.92 
Bryozoans 47.96 14.97 16.00 6.68 5.00 1.73 3.00 1.91 
Hydroids 28.32 8.93 37.50 4.50 6.50 5.85 0.50 0.50 
Molluscs 4.08 1.50 9.00 2.89 10.00 3.56 2.50 2.50 
Polychaetes 0.00 0.00 0.50 0.50 0.00 0.00 0.00 0.00 
Sponges 4.08 1.50 5.50 4.86 3.50 2.06 17.50 7.14 
Amphipods 43.11 4.40 21.00 3.51 21.00 3.70 59.50 8.14 
Other 1.02 0.72 25.00 3.42 69.50 2.50 46.00 7.07 
Bare Space 28.83 8.51 44.00 0.82 36.00 9.13 27.00 3.32 
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Groote Eylandt         

Sep-07 Dec-07 Mar-08 Jun-08 
Taxa group Mean SE Mean SE Mean SE Mean SE 

Algae 1.28 1.28 0.00 0.00 0.00 0.00 1.00 0.58 
Ascidians 0.00 0.00 76.53 3.93 72.50 8.73 35.50 6.40 
Barnacles 5.61 1.53 3.57 1.28 4.50 2.63 0.50 0.50 
Bryozoans 4.85 1.97 8.93 2.06 0.50 0.50 0.00 0.00 
Hydroids 48.72 10.45 24.74 5.98 44.50 8.34 39.00 9.85 
Molluscs 5.36 1.69 6.12 5.79 1.50 1.50 7.50 2.87 
Polychaetes 0.26 0.26 2.81 1.05 4.00 1.83 0.00 0.00 
Sponges 0.26 0.26 0.77 0.77 3.50 1.71 16.00 8.25 
Amphipods 14.80 5.93 14.80 7.10 5.50 2.87 3.50 1.26 
Other 0.00 0.00 4.34 0.87 5.50 2.75 28.50 10.50 
Bare Space 91.33 2.14 34.18 8.19 37.50 13.70 52.00 7.16 
         
         
Melville Island         

Sep-07 Dec-07 Mar-08 Jun-08 
Taxa group Mean SE Mean SE Mean SE Mean SE 

Algae 30.10 4.90 50.00 9.80 37.00 3.32 - - 
Ascidians 1.02 1.02 0.00 0.00 0.00 0.00 - - 
Barnacles 3.32 1.40 0.00 0.00 2.50 1.26 - - 
Bryozoans 31.38 5.36 7.14 2.86 42.00 8.76 - - 
Hydroids 3.06 3.06 0.00 0.00 11.00 1.91 - - 
Molluscs 5.36 1.13 10.46 2.06 30.00 2.16 - - 
Polychaetes 4.59 0.51 2.30 0.87 0.50 0.50 - - 
Sponges 0.00 0.00 0.00 0.00 0.00 0.00 - - 
Amphipods 0.00 0.00 0.00 0.00 0.00 0.00 - - 
Other 0.00 0.00 0.00 0.00 0.50 0.50 - - 
Bare Space 76.53 2.24 92.86 1.32 60.50 6.50 - - 

 

 

APPENDIX G:  Number of species (within specific taxa) developing on settlement surfaces from sites 
at Gove Harbour, Groote Eylandt, and Melville Island over four sampling periods 
during 2007-2008. 

Gove Harbour Groote Eylandt Melville Island 
M008 M009    Year Month 

No of spp. No of spp. No of spp. No of spp. 
2007 Sep    9 17 
 Oct 12 10    
 Nov       
  Dec     18 8 
2008 Jan 13 12    
 Feb       
 Mar    14 8 
 Apr 11 8    
 May       
 Jun    10 4 
 Jul 13 10   
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