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Abstract

The detrimental impacts of introduced species on terrestrial habitats and associated industries
(e.g. agriculture) have long been recognised. It is only relatively recently, however, that the
impacts of introduced species on marine environments and industries have come to
widespread recognition. There are numerous reports of the translocation and establishment of
marine species and of the havoc they wreak worldwide. The discharge of ballast water from
unladen ships arriving in international ports has received the majority of attention, being
considered primarily responsible for translocations in recent decades. More recently, however,
hull fouling from commercial and domestic vessels has been increasingly recognised as a
significant vector for the global transport of marine fouling organisms.

In Australia, many marine organisms are recognised as being introduced. Two well known
introductions of recognised marine pest species are the Northern Pacific seastar (Asterias
amurensis) and the European fan-worm (Sabella spallanzanii). In the Northern Territory in
1999, the black-striped mussel (Mytilopsis sallei) was discovered in a marina and through
aggressive, sustained efforts the marine pest was contained and successfully eradicated.

Since 1999, the NT Government has had in place an ongoing monitoring program aimed at
providing an early-warning system for the presence of marine pests, while also identifying the
natural marine fouling communities in Territory waters. This monitoring program has historically
been concentrated around Darwin Harbour, however, with the support of local industry, has
been expanded to include a number of sites along the Territory coastline. These sites include
Gove Harbour; Milner Bay, Groote Eylandt; Raffles Bay, Cobourg Peninsula and Garden Point,
Melville Island.

Monitoring has been continuing haphazardly for 24 months at Garden Point, Melville Island. No
recognised marine pest species have been detected. Natural marine fouling communities
establishing on artificial settlement surfaces have been examined and variations in the
abundance of various fouling taxa across time are described where applicable. Due to the
inconsistent collection of settlement plates thus far, seasonal variations in the abundance of
various fouling organisms across depth and surface orientation have not been examined and
comparison with other sites along the coast is not possible.
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Neither the black-striped mussel nor the Asian green mussel have established populations in
Darwin Harbour or elsewhere in the Northern Territory (Marshall, 2003). However, their
presence on the hulls of vessels newly arrived from overseas (Willan et al., 2000; Marshall,
2003) highlights the risk of initial introduction by fouled hulls. Subsequently, the need for
continued vigilance and the establishment of protocols for evaluating the risk posed by vessels
arriving from ‘high-risk’ international ports, such as Probolingo in Indonesia is warranted. It also
highlights the importance of ongoing monitoring and early detection in preventing the spread of
marine pests (Russell and Hewitt, 2000; Marshall, 2003).

Since the successful eradication of the black-striped mussel (Mytilopsis sallei) from Darwin
Harbour in April 1999, Aquatic Pest Management, within Fisheries of the Department of
Primary Industry, Fisheries and Mines (DPIFM), has been responsible for an ongoing
environmental surveillance program. This program has as a priority, regular monitoring of the
marine fouling communities of the Territory coastline, allowing for early detection of
introductions of exotic marine pest species. Concurrently, the program provides information on
what constitutes normal fouling communities in the coastal waters of the Northern Territory.

Monitoring has historically been concentrated around Darwin Harbour and has revealed strong
seasonal variations in water quality in the enclosed marinas, and to a lesser extent the open
waters of Darwin Harbour. Fluctuations in salinity and temperature influence the abundance
and diversity of species observed in fouling communities developing on submerged surfaces
(Sly et al., 2002). The range of temperatures and salinities at specific locations also dictates
the potential success for the establishment of introduced marine pests.

The monitoring program has been extended with the cooperation of local industry to
incorporate Gove Harbour (Alcan, November 1999); Raffles Bay, Cobourg Peninsula (Paspaley
Pearls, March 2003); Milner Bay, Groote Eylandt (GEMCO, November 2003) and Garden
Point, Melville Island (Great Southern Plantations, August 2004).

This report describes the species composition of marine fouling communities at Garden Point,
Melville Island, and reports the monitoring results obtained from 12 months of irregular
monitoring in the area from October 2005 to September 2006.
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Materials and Methods

MONITORING SITE

Great Southern Plantations staff, with guidance from Aquatic Pest Management deployed a
settlement collector from the pier located at Garden Point, Melville Island, within the Apsley
Strait, in August 2004.

P

Melville Islang

Bathurst Island

Figure 1: Map of Garden Point, Melville Island. The approximate location of the settlement collector at
Garden Point is indicated by *

The Apsley Strait was once a long, narrow river channel that was submerged by rising sea
levels after the most recent ice age. It experiences a larger diurnal temperature variation (3 °C)
compared to the open ocean (< 1 °C) (Beringer and Tapper, 2002). The direction of water flow
within the Strait alternates with high and low tide, making the Apsley Strait an often
treacherous, high energy environment (Beringer and Tapper, 2002).

MARINE FOULING COMMUNITY

The marine fouling community at Garden Point was sampled using settlement collectors. The
settlement collector design was based upon those devised by the CSIRO Centre for Research
on Introduced Marine Pests (CRIMP, now absorbed within CSIRO Marine Research) and
consisted of a rope backbone supporting horizontal PVC pipe arms to which were attached
artificial settlement surfaces: PVC plates and rope mops (Figure 2).

Rope backbone

20 mm PVC pipes
PVC plates

Cable ties

Rope mops

Figure 2: Diagram of a single level of the settlement collector used to sample fouling organisms and
detect marine pests
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Each level has two arms comprising two 0.5 m lengths of 20 mm diameter PVC pipe with a T-
junction in the centre. One rope mop (looped rope with 10 cm ends of the rope frayed) and two
square PVC plates (10 cm x 10 cm) are supported on each arm. The PVC plates are attached
to the arms (using cable ties) in two different orientations: vertical and horizontal.

The four level settlement collector is secured to an aluminium rod attached to the pier wall,
which allows the trap to slide up and down the rod. The first level of the settlement trap is
maintained at a depth of 1 m, and the second third and fourth levels at depths of 2 m, 3 m and
4 m, respectively. The presence or absence of a tag identifies each side of the trap (Figure 3).

Great Southern Plantations staff collected the artificial surfaces each month using equipment
supplied by APM and following sampling protocols provided by APM.

First level

r@a 1 {%ﬁ \_ 1 m depth

Second level

I R 171 =1 d
2 m depth

Third level

| | d
& o

Tagged side . Untagged side

Figure 3: Diagram of a four level settlement
collector, with levels maintained at depths
of 1, 2, 3 and 4 metres. Individual sides of
the settlement collector are identified for
collection by the presence (tagged) or
absence (untagged) of a tag

Each month, settlement collectors were due
to be sampled by pulling the entire collector
out of the water. One vertically orientated
plate, one horizontally orientated plate and
one rope mop were removed from one half
of the collector at each depth. After their
removal these were replaced with clean
plates and rope mops. The frequency of the
sampling (monthly) in combination with the
removal of half the available settlement
surfaces (either the ‘tagged’ or ‘untagged’
side of the collector) corresponded to a two
month  collection interval for each
settlement plate and rope mop sampled.

The artificial settlement surfaces (plates
and rope mops) were transported chilled
from Garden Point to Darwin, arriving within
a day of collection, and were scrutinised for
exotic species in the laboratory. The rope
mops were then discarded and the plates
photographed prior to being refrigerated for
subsequent quantitative analysis.

The plates that were suspended in the
water column for two months were
quantitatively assessed using measures of
percent cover — that is by estimating, as a
percentage, the proportion of available
surface area fouled by the major biofouling
groups (tubiculous amphipods, algae,
annelids, ascidians, barnacles, bivalves,
bryozoans, hydroids, sponges) or the area
that remained unfouled (bare space) in
each of 15 quadrats (nine on the front and
six on the back). Due to the construction of
the collector and the manner in which the
settlement plates are attached to the
collector structure, there is a portion of the
‘back’ of each settlement plate that is
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shielded from the marine environment by the settlement collector arm. The area on the back of
each plate that is partially covered by the pipe has been excluded from quantitative analysis to
avoid introducing artificial errors.

The fouled plates were weighed, cleaned of fouling organisms and then reweighed to
determine the total wet biomass of the fouling community present on each of the settlement
plates.

Results and Discussion

COLLECTION SCHEDULE

The quantitative analysis of settlement plates requires that the settlement plates have been
immersed for a period of two months. During the last 12 months of the program, this immersion
period has not been consistent. As a result, quantitative analysis of all samples has not been
possible. However, all collected samples have been photographed (Appendix A).

The collection of settlement plates and their immersion time are detailed in Table 1. A lack of
available staff to collect the settlement plates, and on one occasion, the discovery that the
settlement trap was missing, prevented regular collection of samples. Quantitative analysis
was only possible for those plates collected during December 2005 and April 2006.

Table 1: Chronology of sample collection

Collection Date Plates Correct Time in water

Planned Actual collected?  side? (months) Analysis Comments

Oct 15th 11th Yes Yes 4 Plates collected and Not quantitatively analysed as plates

2005 photographed had been deployed for 4 months.

Nov 15th 14th Yes Yes 10 Plates collected and Not quantitatively analysed as plates
photographed. had been deployed for 10 months.

Dec 15th 21th Yes Yes 2 Plates collected, photographed Plates 1H and 1V missing
and quantitatively analysed.

Jan 15th - No No - No collection Staff unavailable.

2006

Feb 15th 2nd Yes Yes 1.5 Plates collected and Not quantitatively analysed as plates
photographed. had been deployed for 1.5 months.

Mar 15th - No - - No collection Staff unavailable.

April 15th 7th Yes Yes 2 Plates collected, photographed
and quantitatively analysed

May 15th - No - - No collection Settlement collector missing

June 15th - No - - No collection New settlement collector deployed

July 15th 12th Yes Yes 1 Plates collected and Not quantitatively analysed as plates
photographed had been deployed for 1 month

Aug 15th - No - - No collection Staff unavailable.

Sep 15th - No - - No collection Staff unavailable.

MARINE PEST OBSERVATIONS

No known marine pest species were observed on artificial settlement surfaces retrieved from
Garden Point between October 2005 and September 2006. The taxonomic groups fouling the
rope mops and their proportions were similar to those establishing on the settlement plates.
Photographs of the fresh fouling communities that developed prior to each plate being
collected are included at Appendix A.
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FOULING COMMUNITY ANALYSIS

General information on the estimated percent cover by taxonomic groups has been recorded
where settlement plates have been immersed for two months (December 2005 and April 2006).
This information is collected to track temporal variations in the benthic fouling community.
However, due to the sporadic nature of the data collection, these variations and the influence
of surface depth and orientation on the settlement preference of fouling organisms could not be
analysed.

The average estimated percent cover recorded for each fouling taxon from settlement plates
collected during December 2005 and April 2006 are illustrated in Figure 4. At both times,
bryozoans were the most abundant taxa. Also recorded were ascidians, hydroids, barnacles,
bivalves and algae. The surface area of the settlement plates remaining unfouled was relatively
high, at around 50%.

The total wet biomass of fouling that developed on horizontally and vertically orientated plates
deployed at 1, 2, 3 and 4 metres water depth, as well as the average wet biomass recorded
over depth and orientation is presented in Figure 5. The influence of depth and orientation
respectively on the abundance (average estimated percent cover) of the more common taxa,
as well as the amount of surface remaining unfouled (bare space) on settlement plates are
illustrated in Figures 6 and 7. Inferences relating to spatial and temporal trends in the
abundance of each taxon are unable to be made due to the lack of quantitative data.

Available resources have limited the quantitative analysis of the fouling community to broad
taxonomic groups. However, since October 2005, species present on the artificial settlement
surfaces have been recorded. Data available from Garden Point is presented in Table 2.
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Figure 4. Average area of plate covered by each fouling taxon (average percent cover + standard error)
recorded during each quarter from October 2005 to September 2006 from Garden Point, Melville
Island
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Figure 5: A comparison of the average fouling community biomass (grams) developing over two months

on horizontally (e) and vertically (m) orientated settlement plates suspended at 1, 2, 3 and 4 metre
depths, and the average (+ standard error) ( A) from all settlement plates, at Garden Point,
Melville Island from October 2004 to September 2006
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dominant fouling taxa developing on settlement plates at Garden Point from October 2004 to
September 2006 as influenced by water depth: 1 metre (e), 2 metre (m), 3 metre (A) or 4 metres
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Figure 7: A comparison of the average level of fouling (average percent cover + standard error) by the
dominant fouling taxa developing on settlement plates at Garden Point from October 2004 to
September 2006 as influenced by orientation: horizontal (e) or vertical (m)
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Table 2: List of species observed on artificial settlement surfaces collected from Garden Point, Melville
Island from October 2005 to September 2006. Shaded areas are periods when no data was

collected
Garden Point, Melville Island %005 2006
o FEE| 2 TEE | 2R
Kingdom | FPhydum | Subpivivm  Class  |Order | Family Taxa Species me | B JE = | AR R | st e o [
Protista
Foraminifera Forams
Species # 4 v
Algae
Species # 6 b4
Species # 5 ~
Species # 16 v
Species #13 ‘/ ~
Animalia
Farfera Sponges
Chidatia
Hydrozoa
Hydroida Hydroids
Species # 6 L ~
Species # 8 i L
Annelida
Polychaets Annelid
Arthropoda
Crustaces
Cirripadia Barnacles
Species #1 Balants armphitrite ~
Species #5 | Balanus sp v
Species #6 | Balanus sp. L ~
Species #9 | Balanus sp v L
Mafacostraca
Amphipoda
Gammaridgge Tubiculous amphipods o
Mollusca
Bivaivia Bivalves
Midificfae
(Mussels)
Pleriidae Species # 1 Planostrea pestigris L ~
(Oyaters) Species #1412 | Saccostred echinataicnculiata v
Brozoa Bryozoans
Species #5 | 7 Electra bengalensis ‘/ ~
Species £ 6 ? Celleporing sp. L
Membraniporidae Species # 9 Biffustra sp. ~
Species #10 | Trmbviiozoon o f tubulatum v v
Species #15 ~ k4
Species # 16 o
Species # 38 7 Aeles anguing or A, truncata i
Chordata
Ascididced Ascidians
Species # 2 v
Species # 4 7 Pyura stolaniferea Rl
Species #15 L

The relative lack of settlement by fouling organisms upon the settlement plates compared to
other sites around the NT, such as Raffles Bay in the Cobourg Peninsula (Labowitch and
Cribb, 2006) is likely related to the high velocity currents that exist in the Apsley Strait, the
channel separating Melville and Bathurst Islands.

Exotic marine organisms endanger the biodiversity and amenity of coastal waters. Therefore
the intrinsic value and ecological integrity of natural coastal ecosystems is also threatened. In
contrast to many ports and harbours, both Australian and international, Northern Territory
waters have few recorded introduced species and are currently free of known marine pest
species.

The Northern Territory is currently undergoing expansions in many industries. With this comes
impending increases in maritime traffic and further development of the aquaculture industry
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along the Northern Territory coastline. With the knowledge that shipping and aquaculture
industries are recognised as marine pest vectors, APM will continue to monitor the NT
coastline for the presence of introduced species dispersed outside their natural range,

potentially impacting upon their new environment at the genetic, population, ecosystem and
economic levels.
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Appendix A: Photographs of fouling communities

Plate Missing

1 m vertical plate

2 m horizontal plate 2 m vertical plate

0}

3 m vertical plate

4 m horizontal plate 4m vertical plate

Figure A: Photographs of fouling communities developing at different depths on artificial settlement
surfaces deployed from pier face at Garden Point and collected during October 2005. Plates were
deployed for 4 months
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1 m horizontal plate 1 m vertical plate

4 m horizontal plate 4 m vertical plate

Figure B: Photographs of fouling communities developing at different depths on artificial settlement
surfaces deployed from pier face at Garden Point and collected during November 2005. Plates
were deployed for 10 months
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Plate Missing Plate Missing
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4 m horizontal plate 4 m vertical plate

Figure C: Photographs of fouling communities developing at different depths on artificial settlement
surfaces deployed from pier face at Garden Point and collected during December 2005
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1 m vertical plate

2 m horizontal plate 2 m vertical plate

3 m horizontal plate 3 m vertical plate

4 m horizontal plate 4 m vertical plate

Figure D: Photographs of fouling communities developing at different depths on artificial settlement
surfaces deployed from pier face at Garden Point and collected during February 2006. Plates
were deployed for 1.5 months
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2 m horizontal plate 2 m vertical plate

4 m horizontal plate 4 m vertical plate

Figure E: Photographs of fouling communities developing at different depths on artificial settlement
surfaces deployed from pier face at Garden Point and collected during April 2006
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1 m horizontal plate

2 m horizontal plate 2 m vertical plate

3 m horizontal plate 3 m vertical plate

4 m horizontal plate 4 m vertical plate

Figure F: Photographs of fouling communities developing at different depths on artificial settlement
surfaces deployed from pier face at Garden Point and collected during July 2006. Plates were
deployed for 1 month

25
Annual Report to Great Southern Plantations Pty Ltd — October 2006 Aquatic Pest Management



Appendix B: Fouling community composition

Average total percent cover by major fouling taxa (data supporting Figures 4, 6 and 7).

DECEMBER 2005
Sponge Ascidian Bryozoan Hydroid Amphipod Barnacle Bivalve Algae Annelid Blank  Other
DEPTH
m mean
SE
2m mean 0.00 0.00 10.67 1.30 0.00 1.83 9.83 11.20  0.00 65.17  0.00
SE 0.00 0.00 3.24 0.38 0.00 0.70 3.04 2.19 0.00 4.51 0.00
3m mean 0.00 6.17 10.67 0.17 0.00 1.33 14.67 10.37  0.00 56.63  0.00
SE 0.00 2.28 3.27 0.17 0.00 0.53 2.81 212 0.00 4.60 0.00
4m mean 0.00 15.83 18.17 18.00 0.00 0.33 5.33 5.17 0.00 37.17  0.00
SE 0.00 4.66 4.70 3.78 0.00 0.23 1.44 1.79 0.00 443 0.00
ORIENTATION
Horizontal mean 0.00 7.22 14.11 11.44 0.00 1.56 1511 2.27 0.00 48.29 0.00
SE 0.00 1.99 3.07 2.81 0.00 0.52 2.54 0.56 0.00 4.04 0.00
Vertical mean 0.00 7.44 12.22 1.53 0.00 0.78 4.78 15.56 0.00 57.69  0.00
SE 0.00 3.13 3.18 0.60 0.00 0.32 1.18 1.87 0.00 3.98 0.00
APRIL 2006
Sponge Ascidian Bryozoan Hydroid Amphipod Barnacle Bivalve Algae Annelid Blank  Other
DEPTH
1m mean 0.00 1.00 23.33 3.67 7.83 3.33 1.00 0.33 0.00 59.50 0.00
SE 0.00 0.69 6.24 0.83 1.93 0.91 0.50 0.23 0.00 6.00 0.00
2m mean 0.00 3.00 1417 3.50 27.33 3.83 217 0.00 0.00 46.00 0.00
SE 0.00 1.28 3.87 0.73 5.15 0.66 0.57 0.00 0.00 5.13 0.00
3m mean 0.00 0.67 38.67 4.00 18.33 3.83 4.50 0.00 0.00 30.00 0.00
SE 0.00 0.32 6.32 0.50 3.91 0.75 1.03 0.00 0.00 3.71 0.00
4m mean 0.00 0.67 16.00 5.00 23.00 4.17 8.00 0.00 0.00 43.17  0.00
SE 0.00 0.32 4.48 0.93 3.94 0.59 1.35 0.00 0.00 3.48 0.00
ORIENTATION
Horizontal mean 0.00 1.92 20.92 4.50 15.50 2.67 5.67 0.17 0.00 48.67  0.00
SE 0.00 0.71 4.22 0.49 2.52 0.37 0.89 0.12 0.00 3.73 0.00
Vertical mean 0.00 0.75 25.17 3.58 22.75 4.92 217 0.00 0.00 40.67  0.00
SE 0.00 0.29 3.64 0.58 3.17 0.60 0.43 0.00 0.00 3.31 0.00
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Appendix C: Fouling community biomass

Biomass (grams) of fouling organisms recorded from settlement plates collected from October
2005 to September 2006

Plate Identification

1H (\" 2H 2v 3H 3V 4H 4V Average SE

Oct 05

Nov 05

Dec 05 10.4 1.6 15.1 4.2 12.7 14.0 9.7 2.3
Jan 06

Feb 06

Mar 06

Apr 06 7.2 8.1 6.1 215 9.9 13.7 12.7 13.1 11.5 1.7
May 06
Jun 06

Jul 06

Aug 06

Sep 06
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