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EXECUTIVE SUMMARY 
 
In late December 2001, during a routine survey of Shakespeare Bay, Cawthron Institute divers 
noticed a heavily fouled steel barge the ‘Steel Mariner’, moored west of Kaipupu Point, Picton.  
They observed a colonial ascidian or sea squirt, Didemnum sp., smothering the bottom of the barge 
and the seabed immediately below.  In October 2001, the Whangamata Harbour Master had also 
noticed a similar ascidian dominating wharf piles in Whangamata Harbour (Coromandel Peninsula, 
North Island).  DNA sequence analysis has subsequently confirmed that the Didemnum sp. on the 
‘Steel Mariner’ and the seabed below is the same as the specimens found in Whangamata Harbour.   
While two world authorities on ascidian taxonomy agree that the ascidian is a Didemnum sp., their 
views on its origin differ.   
 
Mussel farms in the Marlborough Sounds are at risk from the ascidian’s smothering capabilities.  
The Didemnum sp. may also pose a threat to the Salmon farming industry by fouling salmon cages, 
however it is unlikely to pose any significant threat to the oyster industry given their predominantly 
intertidal farming methods. 
 
On 8 December 2001, Heli Harvest Ltd (current leasers of the ‘Steel Mariner’), applied to the 
Marlborough District Council for Resource Consent to berth/moor the ‘Steel Mariner’ west of 
Kaipupu Point until 1 December 2002.  The Council’s Resource Hearings Committee granted Heli 
Harvest Ltd’s Resource Consent application provided “that within 1 month of the date of this 
consent, the hull of the barge and the seabed beneath the barge shall be surveyed by a suitably 
qualified person to ensure that no unwanted exotic marine organisms are present”.   
 
In late February 2002, a team of Cawthron divers quantitatively surveyed the hull of the ‘Steel 
Mariner’ and the seabed below for “unwanted exotic organisms” using a series of random transects 
and quadrats.  Targeted organisms included unwanted introduced (the Japanese seaweed Undaria 
pinnatifida), unwanted exotic (the Mediterranean fanworm Sabella spallanzanii, the European shore  
crab Carcinus maenas, the northern Pacific seastar Asterias amurensis, the Chinese mitten crab 
Eriocheir sinensis, the green seaweed Caulerpa taxifolia and the Asian clam Potamocorbula 
amurensis) and undesirable organisms (the paddle crab Charybdis japonica and the Whangamata 
Didemnum sp.). 
 
A total of six different algal species and 70 animal taxa were identified on the hull of the ‘Steel 
Mariner’.  Interestingly, two North Island species that do not occur in the South Island, the ribbed 
slipper limpet Crepidula costata and the red alga Cladhymenia lyallii, were found on the hull.  A 
total of 25,941 ± 3,738 kg of wet biomass fouling was estimated to be present on the hull of the 
‘Steel Mariner’.  U. pinnatifida and the Whangamata Didemnum sp. were the only target taxa 
detected in the survey.  Several qualitative surveys of the ‘Steel Mariner’ and the seabed below 
were also undertaken.  A total of 1,396 ± 300 kg† of the Didemnum sp. was estimated to be present 
on the barge with a further 460 ± 180 kg on the seabed.  Given that there are limited currents in the 
area, and that the larvae of the Didemnum sp. are likely to settle very quickly, offspring may still be 
confined to an estimated 40 x 80 m (3,200 m2) area ranging from 5 to 15 m in depth.   
 
The ‘Steel Mariner’ has never visited Whangamata Harbour, therefore it was probably colonized by 
the Didemnum sp. during its seven month period berthed next to the Tauranga bridge marina. The 
ascidian must have then survived the slow 5 knot voyage to Picton in late January 2001.  
 
A second barge moored next to the ‘Steel Mariner’, the ‘Waimarie I’, has also recently been 
colonised by what appears to be the same Didemnum sp..  This barge has been towed to Napier, 
                                                 
† Calculation amended from 2,923 ± 628 kg to 1,396 ± 300 kg on 7 April 2003. 
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North Island, and has transported Greenshell™ mussels from East Bay in the outer Queen Charlotte 
Sound to Picton.  This illustrates the potential for the Didemnum sp. to be artificially dispersed 
throughout New Zealand.   
 
The opportunity may now exist to successfully eradicate the Didemnum sp. from the ‘Steel Mariner’ 
and the seabed below.  This attempt would need to be undertaken before late winter and early 
spring, as this is the time of year that the Didemnum sp. is most likely to sexually reproduce.  On 
the basis of the information in this report, the following recommendations are made: 
 
1)  A sample of the Didemnum sp. from north-east America be genetically analysed using DNA 

sequence analysis and compared with the Whangamata (and barge) Didemnum sp.  These 
specimens should also be compared to specimens from Japan.  Such tests will assist with 
determining the origin of the Didemnum sp. in New Zealand. 

 
2) The Didemnum sp. found in Nelson, Tauranga and on the hull of the ‘Waimarie I’ should also 

be genetically analysed using DNA sequence analysis and compared with the Whangamata 
Didemnum sp.  This will assist with determining the distribution of the species so that 
management options can be formulated.  

 
3) The original anchorage positions of the ‘Steel Mariner’ in Whatamango Bay and the berthing 

location of the ‘Waimarie I’ in Picton Harbour are surveyed for the Didemnum sp. as soon as 
possible.  If any Didemnum sp. look-alikes are found, they should undergo DNA sequence 
analysis.  This will assist with determining the distribution of the species in the Picton area so 
that management options can be formulated. 

 
4)  As far as practicable, the Whangamata Didemnum sp. on the hull of the ‘Steel Mariner’ and the 

seabed below be removed in a manner that ensures no release of propagules into the 
surrounding environment, and be disposed of at an appropriate landfill.  This should also apply 
to any of the Didemnum sp. found in the surrounding area, e.g. on the hull of the ‘Waimarie I, 
Whatamango Bay or Picton Harbour.  An attempted eradication will reduce the risk of the 
species artificially spreading to mussel farming areas in the Marlborough Sounds. 

 
5) A quarterly 12 month monitoring programme is undertaken to assess the success of any 

attempted Didemnum sp. eradication and, if necessary, a management response implemented (as 
considered appropriate).   

 
6) Alternative anchorage locations to the embayment west of Kaipupu Point are used for 

harbouring barges until the monitoring programme is complete.  This will minimise the risk of 
further artificial spread of the species.  
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DEFINITIONS OF TERMS  

 
Cryptogenic: the length of time of an organism at a given location is not known, i.e. it is uncertain 
whether or not it is introduced (e.g. sea squirt Ciona intestinalis). 
 
Cosmopolitan: an organism is widely distributed throughout the world (e.g. tubeworm Hydroides 
norvegica). 
 
Endemic: as applied in an ecological sense; natural range of an organism is in a certain location 
and does not occur anywhere else (e.g. Greenshell mussel Perna canaliculus). 
 
Exotic organism: an organism that is not established in any part of New Zealand (e.g. northern 
Pacific seastar Asterias amurensis) (as defined by the New Zealand Biosecurity Council 2002). 
 
Indigenous: an organism originating in a particular area that occurs either nowhere else (endemic) 
or elsewhere as well (native). 
 
Introduced: an organism that has been either deliberately (e.g. Pacific oyster Crassotrea gigas) or 
accidentally (e.g. Japanese seaweed Undaria pinnatifida) introduced to a particular area where it 
did not formally exist. 
 
Native: an organism originating from a given location, and can originate from elsewhere as well 
(e.g. acorn barnacle Elminus modestus). 
 
Origin: as applied in an ecological sense; where an organism originates from. 
 
Unwanted organism: pursuant to section 2(1) of the Biosecurity Act 1993, means any organism 
that a Chief Technical Officer (CTO) believes is capable or potentially capable of causing unwanted 
harm to any natural and physical resources or human health (Biosecurity Act 1993; Jackson et al. 
2000).   
 
Undesirable organism: an organism that has not been classified by the CTO as unwanted to date, 
but is considered by the author to be capable of causing harm to any natural and physical resources 
or human health (e.g. the Whangamata Didemnum sp. in the Marlborough Sounds). 
 
 

EXAMPLE OF TERMS USED 
 
The Greenshell™ mussel Perna canaliculus is not only indigenous to New Zealand, but it is also 
endemic because it does not occur anywhere else in the world.  The Greenshell™ mussel is native 
to the Marlborough Sounds, however, because it also occurs in other parts of New Zealand.  The 
Greenshell™ mussel is exotic to the rest of the world, because its origin is New Zealand.  If a 
population of Greenshell™ mussels did establish in Australia, for example, it would no longer be 
classified as an exotic in that country, it would be classified as an introduced species.  Cryptogenic 
refers to a species whose origin is not known; e.g. the solitary ascidian Ciona intestinalis.  This 
species may have always been in New Zealand or alternatively it may have been introduced before 
historical records began.  Furthermore, C. intestinalis is commonly referred to as a cosmopolitan 
species because it occurs throughout the world.  
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1.0 INTRODUCTION 

1.1  Background 

In late December 2001, during a routine survey of Shakespeare Bay, Cawthron Institute divers 
noticed a heavily fouled steel barge the ‘Steel Mariner’, moored west of Kaipupu Point, Picton 
(Figure 1).  They observed a colonial ascidian or sea squirt, Didemnum sp., which appeared to show 
invasive characteristics (excessive biomass), smothering the bottom of the barge and the seabed 
immediately below (Figure 2).  The barge has remained at Kaipupu Point to the present day. 
 
 

 
 
Figure 1.  Current position of the ‘Steel Mariner’ moored west of Kaipupu Point near Picton, 

Marlborough Sounds. 
 
 
In October 2001, the Whangamata Harbour Master had also noticed a similar ascidian dominating 
wharf piles in Whangamata Harbour (Coromandel Peninsula, North Island) (Figure 3).  
Environment Waikato immediately commissioned marine scientist Dr Brian Coffey, to identify and 
describe the distribution and pest potential of the organism.  Dr Coffey identified the ascidian as a 
Didemnum sp. and stated that “such destruction as witnessed in Whangamata Harbour could be 
disastrous if the sea squirt took hold in commercial mussel farms or somewhere similar” (Einion 
2002).  Interestingly, Dr Coffey, along with taxonomists at Te Papa Museum and at the National 
Institute of Water and Atmospheric Research (NIWA), had never witnessed this particular 
Didemnum species in New Zealand waters before (B. Coffey, pers. comm.).  The Ministry of 
Fisheries (MFish) subsequently contracted Dr Coffey to send samples to two world authorities on 
ascidian taxonomy; Dr Patricia Mather (Queensland Museum, Australia) and Dr Gretchen Lambert 
(Californian State University, Department of Biological Sciences, Fullerton, California).  While 
both taxonomists agreed that the ascidian was a Didemnum sp., their views on its origin differed.   
 

Current position of 
the ‘Steel Mariner’. 
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Figure 2.  A typical example of the morphology of the Whangamata Didemnum sp. found on the 

hull of the ‘Steel Mariner’, west of Kaipupu Point, near Picton, Marlborough Sounds. 
 
 
 

 
 
Figure 3.   Current known New Zealand distribution of the Didemnum sp. found in Whangamata 

Harbour. 
 

Whangamata 
Harbour 

Barge near Picton, 
Marlborough 

Sounds 

North Island 

South Island 
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Dr Mather was contracted by MFish in mid January 2002 to formally identify the Whangamata 
Didemnum sp. and provide recommendations on its likely origin.  Dr Mather believes the ascidian 
is not recognizable as any of the more than 100 species of the genus known from Australia and 
Indo-West Pacific waters, nor as any described species from elsewhere in the world (Mather 2002).  
Dr Mather reported that its closest affinity is with Didemnum niveum (Nott 1892) from Auckland 
(Leptoclinum niveum Nott 1892) and that the undescribed Didemnum sp. is indigenous to New 
Zealand.  Dr Mather believes that it has had an extraordinary season due to favourable 
environmental conditions (see Appendix 1 for Mather 2002 report).  Alternatively, Dr Lambert 
believes the Whangamata Didemnum sp. is undoubtedly not indigenous to New Zealand because 
the species is identical to one found in northeast United States and Canada, which is continuing to 
spread.  Dr Lambert suggests that the species is of Japanese origin, however supporting evidence 
has yet to be provided.   
 
Recent port surveys around New Zealand undertaken by NIWA have found similar looking 
Didemnum spp. in Tauranga, Wellington and Nelson, and initial DNA restriction analysis, 
undertaken by Vicki Webb (NIWA, Wellington), revealed that the specimens from these regions 
matched those from Whangamata Harbour.  At the beginning of May 2002, the Chief Technical 
Officer, MFish Biosecurity, contracted NIWA to collect and DNA sequence as many Whangamata 
Didemnum sp. look-alikes from the Picton Harbour and the surrounding environment as possible.  
A total of ten samples were collected from the Pelorus Sound and Picton area, including samples 
from the hull of the ‘Steel Mariner’ and the seabed below.  All ten samples, including samples from 
Mahanga Bay, Wellington Harbour, underwent a more advanced method of DNA analysis, 
(sequencing of the 18S rRNA gene) than restriction analysis as used previously.  The results 
revealed that the Didemnum sp. on the ‘Steel Mariner’ and seabed below were the only ones that 
matched those in Whangamata Harbour (Page and Webb 2002).  Given that the “jury is still out” on 
the origin of the Whangamata Didemnum sp., it is safe to say that it is cryptogenic to New Zealand, 
although NIWA’s findings suggest that the species may be introduced to the Marlborough Sounds.  
The Greenshell™ mussel industry in the Marlborough Sounds is at risk from the fouling and 
smothering capabilities of Didemnum spp.   
 
 

1.2 The history of the ‘Steel Mariner’ 

This section summarises the history of the ‘Steel Mariner’ since its arrival in New Zealand.  A more 
detailed account is provided in Appendix 2.   The ‘Steel Mariner’ (formally known as the ‘Intermac 
256’) is a 2,651 gross weight tonnes (GWT), 72 x 21.6 x 4.17 m unpowered deck barge built in 
Australia in 1969.  The barge is understood to have arrived in New Zealand from the Philippines 
sometime before 1991 (M. Donovan, pers. comm.).  The barge was initially employed at an oil rig 
off Taranaki, North Island, before it was damaged on 16 March 1992 after smashing against the 
side of the barge ‘Baldur’ during high winds in Tasman Bay (Figure 4).  The ‘Steel Mariner’ was 
then towed to Nelson and purchased in a damaged condition by David Brown Construction Ltd and 
subsequently towed to Tauranga for repairs in May 1992 (Figure 4).  Repairs were undertaken by 
John Dennis of the Gemini Barge Company Ltd, however the cost of the repair work was not paid.  
As a consequence the barge remained under arrest at Sulphur Point, Tauranga Harbour, until 8 May 
1998 where it was refloated and berthed alongside a wharf, where preparations were completed for 
a tow to Auckland (Appendix 2, Figure 1).   
 
The ‘Steel Mariner’ left Tauranga on 12 May 1998 and was anchored west of Rangitoto Island in 
the Hauraki Gulf, Auckland (Figure 4; Appendix 2, Figure 2).  Apparently Mr Dennis secured the 
ownership of the ‘Steel Mariner’ from David Brown Construction Ltd in compensation for the 
unpaid repair work.  Sometime in the middle of 2000, Heli Harvest Ltd, a helicopter forest 
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harvesting company based in Auckland, successfully negotiated a lease to use the ‘Steel Mariner’ as 
a landing platform for harvesting logs in remote areas of the Marlborough Sounds.  In late June 
2000, the ‘Steel Mariner’ was towed back to Tauranga for some necessary structural modifications 
in preparation for her logging work in the Marlborough Sounds (Figure 5).  The ‘Steel Mariner’ 
spent around seven months berthed next to the Tauranga bridge marina while undergoing structural 
modifications (Appendix 2; Figure 3).   
 
 
 

 
 
Figure 4.  The history of the ‘Steel Mariner’ in New Zealand since its arrival from the Philippines 

prior to 1991.  
 
 
 
The barge left Tauranga on the 22 January 2001 and arrived seven days later (29 January 2001) at 
Whatamango Bay, Picton (Figure 5).  The ‘Steel Mariner’ was anchored in the middle of the Bay, 
but was moved around the corner of Tuna Point in Whatamango Bay approximately two weeks later 
because the barge was dragging the anchors in bad weather at its previous location (P. 
McManaway, pers. comm.) (Appendix 2; Figure 4).  After spending just short of three months in 
Whatamango Bay, the barge was then towed to its present position west of Kaipupu Point, Picton, 
on 23 April 2001, where it has been anchored to this present day (Appendix 2; Figure 4).  It is 
understood that the ‘Steel Mariner’ has never been slipped since its arrival in New Zealand.  This is 
because the barge is 2,651 (GWT), which is too big for any slipway or syncrolift in New Zealand.  
The owners investigated the costs of dry docking the barge while it was in Auckland at Babcocks 
Dockyard/RNZN Dockyard, Devonport, but the availability of the dry dock and cost of doing so 
prevented this (J. Dennis, pers. comm.).  

Nelson, March 1992 

Philippines prior to 1991

Oil rig off Taranaki 

Tauranga, May 1992  
Auckland, May 1998 
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Figure 5.  The history of the ‘Steel Mariner’ after it was towed from Rangitoto Island to Tauranga 

in late June 1998, then to Picton in late January 2001.  
 
 

1.3  Application for Resource Consent 

On 8 December 2001, Heli Harvest Ltd (current leasers of the ‘Steel Mariner’), applied to the 
Marlborough District Council for Resource Consent for a coastal permit to berth/moor a 72 x 21.6 x 
4.16 m unpowered barge by the use of buried anchors and mooring blocks, west of Kaipupu Point, 
being the point that marks the western entrance to Picton, until 1 December 2002.  Apparently 
business has slowed down in the export log trade, which explains why the barge has remained 
moored at her present position since 23 April 2001.  When the export log trade does improve, it is 
expected that the ‘Steel Mariner’ will be towed to various locations throughout Queen Charlotte 
Sound, where it will be anchored and used as a landing barge for helicopters to deploy harvested 
logs.  Logs will then be deployed onto another barge and be transported to Shakespeare Bay (just 
around the corner from Kaipupu Point) for export (G. Biel, pers. comm.). 
 
A meeting was held at the Marlborough District Council Office in Blenheim on 3 April 2002, 
where the Council’s Resource Hearings Committee considered Heli Harvest Ltd’s Resource 
Consent application.  Cawthron Institute was invited to give evidence at this hearing concerning the 
presence of any unwanted and/or undesirable organisms on the hull of the ‘Steel Marnier’ and the 
seabed below, and an abstract of the Committee’s decision is as follows (see Appendix 3 for full 
report):  
 
 
 

Picton, late January 2001 

Tauranga, late June 2000
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That pursuant to the Resource Management Act 1991, a coastal permit (occupancy, disturbance of 
the foreshore and seabed) by Heli Harvest Ltd, is hereby GRANTED, subject to the following 
conditions:  
 
That consent shall expire on 1 December 2002. 
 

• That when the barge is berthed at the approved location (being the location applied for) it 
shall be restrained in accordance with the application detail and the consent holder shall 
ensure that the barge is adequately secured at all times. 

 
• That within 1 month of the date of this consent, the hull of the barge and the seabed beneath 

the barge shall be surveyed by a suitably qualified person to ensure that no unwanted exotic 
marine organisms are present.  Details of the survey shall be presented to Council as soon 
as practicable thereafter. 

 
• That where any unwanted exotic organisms are found on the hull and/or the seabed beneath 

the barge, then, as far as is practicable, they shall be immediately removed in a manner that 
ensures that there is no release of those organisms into the surrounding waters, and be 
disposed of at an appropriate landfill. 

 
• That throughout the term of this consent the consent holder shall make all reasonable and 

demonstrable efforts to obtain alternative berthage within the adjoining Port Zone. 
 
Upon receiving notification of their successful resource consent application, Heli Harvest Ltd 
approached Cawthron Institute to undertake the required survey to “ensure that no unwanted exotic 
marine organisms are present on the hull or seabed below the barge”.    
 
 

2.0  METHODS 

A team of Cawthron divers visited the ‘Steel Mariner’ between 26-28 February 2002 to undertake 
quantitative surveys of the type and extent of fouling on the hull of the ‘Steel Mariner’ and the 
seabed below.  Although these surveys were originally intended for research purposes, Keith 
Heather (Resource Management Officer, Marlborough District Council) agreed that, because the 
‘Steel Mariner’ had not moved since the survey had been undertaken, this survey would be suitable 
for determining if “any unwanted exotic marine organisms are present on the hull or on the seabed 
underneath the barge”. 
 
 

2.1  Defining “unwanted exotic organisms” 

For the purposes of this report, the term “unwanted exotic organisms” referred to in section 1.3 has 
been defined as unwanted introduced, unwanted exotic, as well as undesirable organisms (see 
definition of terms). Unwanted organisms, pursuant to section 2(1) of the Biosecurity Act 1993, 
means any organism that a Chief Technical Officer (CTO) believes is capable or potentially 
capable of causing unwanted harm to any natural and physical resources or human health 
(Biosecurity Act 1993; Jackson et al. 2000).  The CTO of marine biosecurity has listed the 
following species as unwanted: the Japanese seaweed (Undaria pinnatifida), which was introduced 
to New Zealand prior to 1987; and the Mediterranean fanworm (Sabella spallanzanii), the European 
shore crab (Carcinus maenas), the northern Pacific seastar (Asterias amurensis), the Chinese mitten 
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crab (Eriocheir sinensis), the green seaweed (Caulerpa taxifolia) and the Asian clam 
(Potamocorbula amurensis), which are not yet thought to be in New Zealand (see Appendix 4).   
 
Two undesirable species were also included in the list of “unwanted exotic organisms” (target taxa).  
These are the paddle crab (tentatively identified as Charybdis japonica), which originates from Asia 
and was first identified in New Zealand in November 2000 and currently appears to be confined to 
the Waitemata Harbour, Auckland,  and the Whangamata Harbour Didemnum sp. discussed in 
section 1.1.  The author considers both species to have pest potential and for this reason has 
classified them as undesirable.  Notably, the New Zealand Marine Farmers Association and Mussel 
Industry Council consider the Whangamata Harbour Didemnum sp. to be a significant threat to the 
Greenshell™ mussel industry (given its presence in the Picton area).   
 
 

2.2 Survey for “unwanted exotic organisms” 

2.2.1  ‘Steel Mariner’ 
An initial inspection of the ‘Steel Mariner’ revealed that heavy fouling was distributed over the 
entire submerged area of the hull.  Four 25 m transects were therefore randomly placed underneath 
the barge (port to starboard) (Figure 6).  Eight random 50 x 50 cm (0.25 m2) quadrats, two on each 
of the vertical sides and four underneath the barge along each of the four transects, were selected to 
assess the type and extent of fouling on the hull (Figure 6).  A Nikonos III underwater camera with 
a 28 mm lens and 200 ASA Fujichrome film was used to photograph all 32 quadrats to assist with 
identifying various fouling organisms.  Two divers, one using a paint scraper and the second to hold 
the collection bag, removed and collected all of the fouling material in each quadrat.  Fouling 
material from each quadrat was transported to the surface inside the collection bags.   
 
Samples were transferred to 500 µm bags then allowed to drain for five minutes before being 
weighed using hand held scales.  Given the excessive amount of fouling, the wet weight of all 
material collected from each quadrat was recorded in kilograms.  All fouling material from each 
quadrat was preserved in separate containers using 5% formaldehyde and 95% seawater for 
taxonomic analysis.  Estimates of the quantity of the fouling on the barge were determined by 
calculating the mean and standard error of wet biomass weight of fouling per m2 for each side (port 
and starboard) and the bottom of the barge.  These were then scaled by the submerged area of the 
hull for each strata (given the marked differences in the level of fouling between strata).  An overall 
estimate of wet biomass fouling on the barge was also determined by calculating the mean and 
standard error of wet biomass weight of fouling per m2 amongst all 32 quadrats, then scaling these 
by the total submerged area of the hull.  
 
A further quantitative survey involved estimating the wet biomass weight of the Whangamata 
Didemnum sp. on the hull of the barge.  All Didemnum sp. colonies inside four randomly chosen 
quadrats measuring 2 x 2 m (4 m2) along four randomly placed transects (port to starboard) were 
hand-picked by two divers and placed into collection bags (Figure 7).  These were then transported 
to the surface and transferred to 500 µm bags and drained and weighed as described above.  The 
wet weight of the Didemnum sp. in each quadrat was recorded in kilograms.  The Didemnum sp. 
was then packaged and disposed of at a landfill.  An overall estimate of the quantity of the 
Didemnum sp. on the barge was determined by calculating the mean and standard error wet biomass 
weight per m2 amongst the 16 quadrats, then scaling these by the submerged area of the hull.   
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Figure 6.  The hull of the ‘Steel Mariner’ was surveyed for target taxa using 32 randomly chosen 
0.25 m2 quadrats (numbered grey squares) on four random port-starboard transects 
(dashed lines).  

 
 

 
 

Figure 7.  The hull of the ‘Steel Mariner’ was surveyed for the wet biomass weight of the 
Didemnum sp. using 16 randomly chosen 4 m2 quadrats (numbered grey squares) on four 
random port-starboard transects (dashed lines). 
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All 32 photographs of random quadrats on the hull of the barge were viewed and the occurrence of 
any target taxa noted.  Given the excessive amount of fouling within photo-quadrats, 16 of the 32 
samples were randomly selected and sorted to assist with determining if any target taxa were 
present (Figure 8).   Of the 16 random samples chosen, the first eight were fine sorted, and all 
organisms identified to the lowest taxonomic level possible and enumerated (Figure 8).  Dead 
specimens and organisms smaller than 500 µm were not included in the survey. 
 
 

 
 

Figure 8.  Diagram of the hull of the ‘Steel Mariner’, showing how it was surveyed for target taxa 
using 32 photographs of random 0.25 m2 quadrats (labelled 1-32).  Sixteen of the 32 
were randomly selected (grey squares) and gross sorted, while all fouling organisms in 
the first eight samples (1, 4, 6, 7, 9, 13, 14 and 16) were identified to the lowest 
taxonomic level possible.  Dashed lines indicate random transects. 

 
 

2.2.2 Seabed 
The approximate distribution of the Whangamata Didemnum sp. on the seabed was determined by 
Cawthron divers using SCUBA.  The outer margin of the Didemnum sp. on the seabed was mapped 
relative to the position of the ‘Steel Mariner’.  The path of a buoy attached to one of the divers was 
also mapped at the surface.  Given that the Didemnum sp. appeared to be randomly distributed on 
the seabed, four 50 m transects were randomly placed underneath the barge (port to starboard) 
(Figure 9).  The same underwater camera and method as mentioned above were used to photograph 
eight pre-marked random quadrats (50 x 50 cm) along each transect to assist with taxonomic 
identification, and to ascertain the approximate percentage cover of any of the target taxa present on 
the seabed. 
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Target taxa were hand collected from every second quadrat and placed in collection bags, which 
were then transported to the surface (Figure 9).  The contents of each collection bag were placed 
inside 500 µm bags and drained and weighed as described above.  Marine organisms collected from 
each of the 16 quadrats were sorted in search of any target organisms.  The wet weight of target 
taxa within each quadrat was recorded in grams.  An overall estimate of the quantity of the 
Didemnum sp. on the seabed was determined by calculating the mean and standard error of wet 
biomass weight per m2 amongst the 16 quadrats and scaling these by the approximate area of the 
seabed.  All 32 photographs of random quadrats on the seabed were viewed and the percentage 
cover of target organisms recorded.  Three separate qualitative assessments of the composition and 
abundance of fouling on the barge and seabed were also undertaken by Cawthron divers on the 5 
April, 10 May and 13 June 2002.   
 
 

 
 
Figure 9.  Map of the approximate range of the Whangamata Didemnum sp. on the seabed in 

relation to the ‘Steel Mariner’.  The seabed was also surveyed for target taxa using 32 
photo-quadrats measuring 0.25 m2 (black and white squares) on four 50 m random 
transects (dashed lines).  Target organisms were collected from every second quadrat 
(black squares) for estimating wet weight biomass, while photographs were taken of 
every quadrat.  

 
 

3.0 RESULTS 

Undaria pinnatifida and the Whangamata Didemnum sp., were found on both the hull of the ‘Steel 
Mariner’ and the seabed below.  No other target taxa were detected during the study (Table 1).  
 

3.1  ‘Steel Mariner’ 

U. pinnatifida was found in 21.9% (7) of the 32 quadrats used to survey the hull (Table 2).  The 
seaweed was detected in quadrats on both sides of the hull towards the bow and stern, and 
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underneath the hull.  As many as 29 reproductive sporophyte plants were detected in one quadrat, 
most of which were attached to Greenshell™ mussels (Perna canaliculus) (Appendix 5).  The 
Didemnum sp. was found in 40.6% (13) of the 32 random quadrats sampled (Table 2).  Although it 
was detected in some quadrats on the sides of the hull, the majority of the Didemnum sp. occurred 
on the bottom of the barge.  Qualitative surveys also noted the Didemnum sp. on the keel and chains 
submerged at the bow.  The Didemnum sp. had completely smothered mature Greenshell™ mussels 
(170 mm in length) attached to submerged chains hanging in the water at the bow.  Later visits 
found a number of dead mussels, which were still smothered by the Didemnum sp., on the seabed 
below.  No other target taxa were found amongst the 32 quadrats surveyed.   
 
 
Table 1.  A summary of results over the entire study showing the presence ( ) or absence (х) of 

target taxa on the hull of the ‘Steel Mariner’ and/or seabed below.  
 

    

          Common name Scientific name ‘Steel Mariner’ Seabed 
    
    

Japanese seaweed  Undaria pinnatifida   
Mediterranean fanworm  Sabella spallanzanii х х 
European green crab  Carcinus maenas х х 
Northern Pacific seastar  Asterias amurensis х х 
Chinese Mitten crab  Eriocheir sinensis х х 
Green seaweed  Caulerpa taxifolia х х 
Asian Clam  Potamocorbula amurensis х х 
Paddle crab  Charybdis japonica х х 
Colonial ascidian  Didemnum sp.   
    

 
 
 
A total of six different algal species and 70 animal taxa were identified on the hull of the ‘Steel 
Mariner’ (Appendix 5).  As many as 41 different marine organisms were identified from a single 
0.25 m2 quadrat with an average of 28.13 ± 2.46 (se) species per quadrat.  Interestingly, two North 
Island species that do not occur in the South Island, the ribbed slipper limpet Crepidula costata and 
the red alga Cladhymenia lyallii, were found.  The red alga was only found to be abundant in one 
portside quadrat, while the ribbed slipper limpet was found in all 8 sorted samples, some quadrats 
containing as many as 560 individuals per 0.25 m2 (Appendix  5).  The wet biomass of fouling on 
the hull of the ‘Steel Mariner’ varied from as little as 3.28 kg to 58.32 kg per m2 (Figure 10).  The 
wet biomass of fouling was considerably higher on the starboard side of the hull (mean of 35.04 ± 
7.04 kg of wet biomass per m2) than the port side (6.24 ± 0.96 kg) and underneath the hull (16.04 ± 
1.64 kg) (Figure 10).  The starboard side of the hull was dominated by Greenshell™ mussels 
(Perna canaliculus) accounting for up to 70% of a quadrat’s total wet biomass (Appendix 5).  A 
total of 25,941 ± 3,738 kg of wet biomass fouling was estimated to be present on the hull of the 
‘Steel Mariner’.  



C
aw

th
ro

n 
R

ep
or

t N
o.

  7
44

 
A

 b
io

se
cu

rit
y 

in
ve

st
ig

at
io

n 
of

 a
 b

ar
ge

 in
 th

e 
M

ar
lb

or
ou

gh
 S

ou
nd

s 
 

 Ju
ly

 2
00

2 

 

 

  

12

T
ab

le
 2

.  
D

at
a 

ill
us

tra
tin

g 
th

e 
pr

es
en

ce
 (

) o
r a

bs
en

ce
 (х

) o
f t

ar
ge

t t
ax

a 
w

ith
in

 3
2 

qu
ad

ra
ts

 (0
.2

5 
m

2 ) u
se

d 
to

 s
ur

ve
y 

th
e 

hu
ll 

of
 th

e 
‘S

te
el

 M
ar

in
er

’. 
R

ef
er

 to
 F

ig
ur

es
 6

 a
nd

 8
 fo

r t
he

 lo
ca

tio
n 

of
 e

ac
h 

qu
ad

ra
t. 

  
   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

T
yp

e 
of

 o
rg

an
is

m
/ L

oc
at

io
n 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10

 
11

 
12

 
13

 
14

 
15

 
16

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

U
nd

ar
ia

 p
in

na
tif

id
a 

 
 

х 
х 

х 
х 

 
 

х 
х 

х 
х 

х 
х 

х 
х 

Sa
be

lla
 sp

al
la

nz
an

ii 
 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

C
ar

ci
nu

s m
ae

na
s  

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

As
te

ri
as

 a
m

ur
en

si
s  

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

Er
io

ch
ei

r s
in

en
si

s  
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
C

au
le

rp
a 

ta
xi

fo
lia

  
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
Po

ta
m

oc
or

bu
la

 a
m

ur
en

si
s  

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

C
ha

ry
bd

is
 ja

po
ni

ca
  

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

D
id

em
nu

m
 sp

.  
х 

х 
 

 
 

 
х 

х 
 

х 
 

 
 

х 
х 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

   
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

T
yp

e 
of

 o
rg

an
is

m
/ L

oc
at

io
n 

17
 

18
 

19
 

20
 

21
 

22
 

23
 

24
 

25
 

26
 

27
 

28
 

29
 

30
 

31
 

32
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

U
nd

ar
ia

 p
in

na
tif

id
a 

 
х 

х 
х 

х 
х 

х 
х 

х 
 

х 
х 

х 
х 

х 
 

 
Sa

be
lla

 sp
al

la
nz

an
ii 

 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
C

ar
ci

nu
s m

ae
na

s  
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
As

te
ri

as
 a

m
ur

en
si

s  
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
Er

io
ch

ei
r s

in
en

si
s  

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

C
au

le
rp

a 
ta

xi
fo

lia
  

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

Po
ta

m
oc

or
bu

la
 a

m
ur

en
si

s  
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
C

ha
ry

bd
is

 ja
po

ni
ca

  
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
х 

х 
D

id
em

nu
m

 sp
.  

х 
х 

х 
х 

х 
х 

х 
х 

 
х 

 
х 

х 
 

х 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 13

 

 
 

Figure 10.  The total and mean wet biomass weights (kg per m2) of fouling in quadrats (grey 
squares) used to survey the hull of the ‘Steel Mariner’.  Figures to the sides and bottom 
are mean and standard errors of wet biomass fouling per strata. Transects are indicated 
by dashed lines. 

 
 
The survey revealed that the wet biomass of the Whangamata Didemnum sp. was greatest amongst 
quadrats at the bow and stern and lowest in the middle of the barge (Figure 12).   Overall, an 
average of 1.08 ± 0.23 kg per m2 of the Didemnum sp. existed within each quadrat on the hull.  An 
estimated total of 1,396 ± 300 kg1 of the Didemnum sp. was present on the barge.  The Didemnum 
sp. colonies on the ‘Steel Mariner’ were sponge-like, yellowish cream in colour and drooped from 
the bottom of the ‘Steel Mariner’ towards the seabed (Figure 11).  The Didemnum sp. colonies 
averaged approximately 22 cm in circumference and 50-100 cm in length, although some colonies 
were as long as 220 cm.  When they moved with water currents, these outgrowths often resembled 
macro-algal fronds.  These outgrowths often formed as a result of the colony encrusting weed or 
worm tubes, but often they were solid with a firm gelatinous exterior.  Living polychaetes, 
amphipods, crustaceans, nematodes and ciliates in the samples have also been found.  The rancid 
smell commonly associated with some colonies was a consequence of smothered organisms 
decaying inside the colonies.   
 
The biomass of the Didemnum sp. appears to have declined since it was first discovered on the 
barge in late December 2001.  Specimens of the Didemnum sp. that have been collected from the 
‘Steel Mariner’ since January 2002 and been dissected under the microscope, reveal that eggs are 
only just beginning to develop in the most recent specimens collected (13 June 2002) (pers. obs.).  
Although many colonial ascidians die back in winter and become somewhat dormant, often the 

                                                 
1 Calculation amended from 2,923 ± 628 kg to 1,396 ± 300 kg on 7 April 2003. 
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basal portion of the colony remains present in an undifferentiated state, often very inconspicuous, 
and when spring arrives they reproduce prolifically (G. Lambert, pers. comm.).  On 13 June 2002, 
Cawthron divers noted that a second barge, the ‘Waimarie I’, which has been anchored next to the 
‘Steel Mariner’ since February 2002, has also recently been colonised by what appears to be the 
same Didemnum sp.. 
 
 

 
 
Figure 11.  The Didemnum sp. colonies hanging from the bottom of the ‘Steel Mariner’. Photo 

courtesy of Sean Handley, NIWA.  Colonies were approximately 1 m in length. 
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Figure 12.  The wet biomass weight (kg per m2) of the Whangamata Didemnum sp. in quadrats 
used to survey the hull of the ‘Steel Mariner’.  Figures to the right are mean and 
standard errors for each transect. Transects are indicated by dashed lines. 

3.2  Seabed  

Although U. pinnatifida was not detected in any of the 32 random quadrats used to survey the 
seabed for target taxa, qualitative surveys discovered several small plantlets and large reproductive 
sporophyte plants scattered sparingly on rocky outcrops to the sides of the ‘Steel Mariner’.  The 
distribution of the Didemnum sp. on the seabed was limited to the immediate area beneath the barge 
and it did not appear to occur elsewhere in the embayment (Figure 13).  The barge is capable of 
moving to compensate for tidal changes, and in windy conditions can move as much as 10 m from 
side to side and several metres in and out from the shore (pers. obs.).  This movement has caused 
Didemnum sp. colonies to fall off during windy conditions, and has distributed it over an estimated 
40 x 80 m (3,200 m2) below the barge ranging from 5 to 15 m in depth (mean tide level) (Figure  
13).    
 
 
 

 
 
Figure 13.  Diagram illustrating the approximate range of the Whangamata Didemnum sp. on the 

seabed in relation to the ‘Steel Mariner’. Diagram is not to scale and all measurements 
are approximate.  Dashed lines represent mooring lines. 

 
 
The Didemnum sp. was present in 72% (23) of the 32 random quadrats used to survey the seabed 
(Figure 14).  The Didemnum sp. occupied an average percentage cover of 5.45 ± 1.84 per quadrat 
(Figure 15).  Qualitative surveys revealed that some Didemnum sp. colonies on the seabed were up 
to 2 kg in wet biomass weight and occupying up to 50% cover of a photo-quadrat (Figure 16).   
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Figure 14.  The percentage cover (per m2) of the Whangamata Didemnum sp. in quadrats on the 

seabed.  
 
 

 
 
Figure 15.  The wet biomass weight (gm per m2) of the Whangamata Didemnum sp. in quadrats 

(white squares) on the seabed.  Black squares denote photo-quadrats only.  
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Figure 16.   Some Whangamata Didemnum sp. colonies occupied up to 50% of photo-quadrats on 

the seafloor below the ‘Steel Mariner’. Some of the colonies had also successfully 
colonised other organisms. 

 
 
 
An average of 143.76 ± 56.24 g of Didemnum sp. per m2 was found within quadrats on the seabed 
below the barge.  Therefore, it was estimated that 460 ± 180 kg of Didemnum sp. was present on the 
seabed below.  A large proportion of this was a result of large colonies of the Didemnum sp. falling 
from the bottom of the barge, some of which had colonised hard structures such as rocks and pieces 
of wood, or growing on other organisms such as blue mussels (Mytilus edulis), Greenshell™ 
mussels (Perna canaliculus) and red algae.  In some instances, the Didemnum sp. had completely 
smothered the Greenshell™ mussels on the seabed below the ‘Steel Mariner’ (Figure 17).  
Subsequent surveys noted that while the Didemnum sp. colonies lying on mud or sand on the 
seabed had died, colonies that had successfully colonised hard structures or other organisms were 
spreading to surrounding areas.  
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Figure 17.   Some Whangamata Didemnum sp. colonies had completely smothered Greenshell™ 
mussels on the seabed below the ‘Steel Mariner’. Photo courtesy of Sean Handley, 
NIWA. 

 
 

4.0  DISCUSSION  

4.1  “Unwanted exotic organisms” 

Undaria pinnatifida and the Whangamata Didemnum sp., were present on both the ‘Steel Mariner’ 
and the seabed below.  It is possible, given the voyage history of the ‘Steel Mariner’, that it had 
some U. pinnatifida on the hull prior to its arrival in the Marlborough Sounds.  However, U.  
pinnatifida has been found to occur throughout Shakespeare Bay and the surrounding areas for 
several years, therefore the barge was probably colonised by the seaweed during the 14 months at 
its current location. The excessive amount of fouling on the barge would provide a suitable 
substrate for the settlement of gametophytes (B. Forrest, pers. comm.).   
 
DNA sequence analysis has matched the Didemnum sp. on the hull of the ‘Steel Mariner’ and the 
seabed below with that from Whangamata Harbour.  Interestingly, the ‘Steel Mariner’ has never 
visited Whangamata Harbour; only Nelson, Tauranga and Auckland.  While Didemnum sp. look-
alikes have been found in Nelson and Tauranga, they have not yet been DNA sequenced and 
matched with the Whangamata Harbour Didemnum sp..  If DNA sequencing shows that the 
Didemnum sp. also occurs in Nelson, then there is a possibility that the ‘Steel Mariner’ may have 
been colonised by the Didemnum sp. in Nelson and the barge subsequently transported it to 
Tauranga as early as 1992.  Furthermore, there is a possibility that the Didemnum sp. survived on 
the barge during its time at Sulphur Point, Tauranga Harbour, between 1992 and 1998, given that 
the portside of the barge remained submerged.  Therefore, there is a further possibility that the 
Didemnum sp. even survived a subsequent trip to Rangitoto Island, Auckland.  
 
Dr Brain Coffey, who was originally commissioned by Environment Waikato to identify and assess 
the pest potential of the Didemnum sp. found in Whangamata Harbour, has observed the same 
Didemnum sp. on wharf piles at the Tauranga bridge marina (B. Coffey, pers. comm.). Interestingly, 

The Whangamata 
Didemnum sp. 
had completely 
smothered this 
Greenshell™ mussel 
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the ‘Steel Mariner’ was berthed next to the marina for seven months (June 2000 to January 2001) 
while undergoing structural modifications in preparation for logging work in the Marlborough 
Sounds.  Furthermore, the ‘Steel Mariner’ was berthed at this location during the time of year when 
the Didemnum sp. may have been reproductively active.   The shaded area underneath the hull and 
extent of fouling would have provided an ideal substrate for Didemnum sp. larvae to colonise.  
Given the excessive amount of fouling on the hull, it is highly likely that remnants of the 
Didemnum sp. survived the week long voyage at < 5 knots to Whatamango Bay, Marlborough 
Sounds, then to its current location west of Kaipupu Point, Picton.    
 
Interestingly, the Didemnum sp. was first detected in Whangamata Harbour in October 2001.  Given 
that the ‘Steel Mariner’ was most likely colonised in Tauranga Harbour between June 2000 and 
January 2001, this suggests that the Didemnum sp. may have been introduced to New Zealand via 
the hull of a foreign vessel to Tauranga Harbour first, then translocated to Whangamata Harbour by 
a pleasure boat or fishing vessel.  Ascidian expert Dr Lambert, believes that the Didemnum sp. was 
introduced to New Zealand, with its likely origin in Japan, however no evidence has been provided 
to support this theory at this point in time.  Alternatively, another ascidian expert Dr Mather, 
believes the Didemnum sp. may have lay dormant for some time until October 2001, and suddenly 
bloomed due to favourable environment conditions in Whangamata Harbour. This is equally 
plausible given our poor historical records and the difficulties with ascidian taxonomy.   
 
MFish have requested samples of the Didemnum sp. from Connecticut, United States, to undertake 
genetic analysis to confirm whether it is the same species as the one from Whangamata Harbour.  
These samples will undergo DNA sequence analysis and confirm whether the Didemnum sp. in the 
United States is the same as the Didemnum sp. in Whangamata Harbour.  While this will move us 
one step closer to identifying the species’ origin, like many marine species its true origin may never 
be confirmed.  Therefore, the species should be classified as cryptogenic until its true origin is 
confirmed, and a precautionary approach adopted towards its management.  
 
Interestingly, two North Island species, the ribbed slipper limpet Crepidula costata and the red alga 
Cladhymenia lyallii, both of which have not been found previously in the Picton and Shakespeare 
Bay areas, were found amongst the samples collected from the ‘Steel Mariner’.  The ribbed slipper 
limpet was found in all samples that were fine sorted, some samples containing up to 560 
individuals per 0.25 m2.  While the limpet and red alga have yet to be found on the seabed or 
surrounding embayment area west of Kaipupu Point, the fact remains that they have been 
transported alive to the Picton and Shakespeare Bay area via the hull of the ‘Steel Mariner’, and 
they can survive at that latitude.  While these two species may not pose any serious biosecurity 
threat to the Marlborough Sounds, it does confirm, along with the Didemnum sp., that vessels which 
spend large periods of time stationary and are badly fouled, can move at slow speeds transporting 
species with them to new locations, even if they remain in domestic waters (Lambert 2001).   
 
4.2  Biosecurity risks of towed vessels 

Towed vessels have been documented as being a serious biosecurity threat for some years.  Foster 
and Willan (1979), for instance, documented the survival of 12 barnacle species on the hull of a 
‘Maui’ oil platform after it was towed from Japan to New Zealand in 1975.  Some believe these oil 
platforms introduced the Pacific oyster Crassostrea gigas to Okiwi Bay, Tasman Bay (R. 
McDonald, pers. comm.).   DeFelice (1999) discovered 20 exotic fouling organisms on the hull of 
the floating dry dock USS Machinist, which was towed from Subic Bay, Philippines, to Pearl 
Harbour, Oahu, in May 1992.  More recently, Apte et al. (2000) documented the successful 
translocation of the smooth shelled blue mussel Mytilus galloprovincialis from the hull of the USS 
Missouri to a submarine ballast tank in Pearl Harbour, after it was towed from Bremerton, Puget 
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Sound.  Furthermore, Lambert (2001) states that the survivorship of ascidians on barges is generally 
high because they are slow moving.  Clearly, further research is required to determine the 
biosecurity risks of hull fouling on towed vessels operating in or visiting New Zealand.  
 
4.3  Risks to the aquaculture industry  

Considering that the Didemnum sp. colonises artificial structures, it would almost certainly colonise 
Greenshell™ mussel lines.  Artificial structures (like the barge), provide shaded areas, which the 
larvae of the Didemnum sp. are likely to be attracted to during their exploration phase before 
settlement (Lambert 2001).  However, the Didemnum sp. had also completely smothered mature 
Greenshell™ mussels on submerged chains, which were illuminated, at the front of the barge.  This 
suggests that the species has a preference for artificial structures even in highly illuminated areas, 
although this needs to be further investigated.  
 
It is also likely that the smothering capabilities of the Didemnum sp. resulted in the death of some 
of the Greenshell™ mussels on the submerged chains at the front of the barge.  This is because 
some dead shells, which were still covered by the Didemnum sp., were found isolated on red algae 
weed beds at the deepest point underneath the barge.  This could have been a result of Greenshell™ 
mussels realigning themselves in an attempt to compete for food and space, thereby dislodging the 
dead mussels (K. Heasman, pers. comm.).  It would appear, therefore, that the Didemnum sp. has 
similar smothering capabilities to the cosmopolitan solitary ascidian Ciona intestinalis, which in a 
one off event cost the mussel industry an estimated NZ$10 million in lost production in 1998 
(Mussel Industry Council 2000).  Hence, this particular Didemnum sp. is a very real threat to the 
Greenshell™ mussel industry.  The Didemnum sp. may also pose a threat to the Salmon Farming 
Industry by potentially fouling salmon cages, however it is unlikely to pose any significant threat to 
the oyster industry given their predominantly intertidal farming methods.   
 
4.4  Potential spread of the Didemnum sp. 

Given that the ‘Steel Mariner’ spent close to three months (29 January to 26 April 2001) in 
Whatamango Bay, Marlborough Sounds, before heading to its current position west of Kaipupu 
Point, Picton, this raises concerns as to whether the Didemnum sp. also exists there.  While NIWA 
have undertaken a survey (three random transects) along Tuna Point where the barge spent most of 
its time, they only found a single Didemnum sp. look-alike, which was confirmed as being different 
to the Whangamata Harbour species.  It is unlikely that any large hanging colonies similar to those 
witnessed on the barge in December 2001 would have survived the week long voyage from 
Tauranga to Whatamango Bay.  Nevertheless, remnants of the colonies must have survived the 
voyage to the Marlborough Sounds in amongst the excessive hull fouling.  Given the short period of 
time the barge spent in Whatamango Bay, it is unlikely that the colonies would have reached 
sufficient biomass to fall onto the seabed.  Furthermore, given the time of year, it is unlikely the 
Didemnum sp. released any larvae in Whatamango Bay (assuming the Didemnum sp. reproduces 
around late winter, early spring), although a more thorough survey of the barges’ anchorage areas is 
recommended. 
 
Given that the ‘Steel Mariner’ has been in the Picton area since the 29 January 2001, and that the 
Didemnum sp. had reached such a prolific state by late December 2001, this indicates that the 
ascidian has probably undergone at least one sexually reproductive cycle at its present location.  
Submerged chains hanging from the front of the barge, some ten metres from the hull, were 
smothered by the Didemnum sp., which suggests that the chains must have been colonised by 
settled larvae. Therefore, the chains could have been colonised by settled larvae at its present 
location.  These chains could have also been colonised in Tauranga Harbour and the Didemnum sp. 
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subsequently survived the voyage to Picton, given that they were submerged during most of the 
voyage.  If the Didemnum sp. on the hull of the ‘Waimarie I’ is also confirmed to be the same 
Didemnum sp., then this will provide further evidence that it has undergone sexual reproduction 
since its arrival in 2001.  However, the hull of the ‘Waimarie I’ has been monitored since December 
2001 and the Didemnum sp. look-alike was only detected on 13 June 2002.  This suggests that if it 
is the same species, then the population on the ‘Steel Mariner’ or on the seabed below probably 
released some larvae during this period.  This would raise further questions as to what time of year 
and how often this particular Didemnum sp. sexually reproduces in this part of New Zealand.  
 
Didemnum spp. are capable of releasing larvae (400-800 µm) which can disperse from a few 
minutes to a few hours before settling (Morgan 1995; Mather 2002; G. Lambert, pers. comm.).  
However, given that there are limited currents in the area (M. Gibbs, pers. comm.), and that the 
larvae are likely to settle very quickly because they are a temperate species unlikely to possess 
symbiotic algae (Morgan 1995), offspring may still be confined to the immediate area.  
Interestingly, Lambert (2001) states that introduced ascidians that persist and flourish usually 
remain restricted to harbours, even many years after their introduction.  This seems consistent with 
both NIWA’s and Cawthron’s observations, as the Didemnum sp. has not been detected outside of 
the immediate area of the barge and the seabed below.  It appears that most of its present 
distribution on the seabed has come about as a result of large Didemnum sp. colonies being swept 
off the hull during the barges’ to and fro movements during windy conditions, rather than a result of 
larval dispersal.  Detached colonies on the seabed were likely to have undergone asexual 
reproduction and colonised neighbouring mussels, sticks, algae, etc.  By comparison, Connell 
(2000) states that the spread of introduced species from artificial substrates to nearby natural 
ecosystems rarely happens.   
 
Fortunately, at this point in time the Didemnum sp. has not been found in the Picton or Pelorus 
Sound areas, although, the same Didemnum sp. may have colonised on the hull of the ‘Waimarie I’, 
which is a more active barge.  Since December 2001, the ‘Waimarie I’ has been towed to Napier, 
North Island, and transported Greenshell™ mussels from East Bay in the outer Queen Charlotte 
Sound to Picton.  The barge has also spent some time berthed in Picton undergoing structural 
modifications (P. McManaway, pers. comm.).  It is highly recommended, therefore, that the 
berthing place of the ‘Waimarie I’ in Picton be surveyed for the Didemnum sp. 

 
The Didemnum sp. may be successfully introduced to Picton via other vessels, where a hub of 
maritime transport vectors could subsequently translocate the Didemnum sp. throughout much of 
the country (Lambert 2001).  Given that other large barges, mussel harvesting barges and 
recreational vessels frequently travel between Picton and the mussel farming areas, this highlights 
the potential for the Didemnum sp. to spread via human-mediated vectors to mussel farms.  
Furthermore, a third barge, the ‘Sea-Tow No. 4’, which had been anchored some 200 m away from 
the ‘Steel Mariner’ between December 2001 and April 2002, may also have been infected by the 
Didemnum sp.. This barge was not inspected before it departed to transport coal from Greymouth to 
Lyttelton.  However if the Didemnum sp. did occur on the hull, it may have been killed after being 
subjected to freshwater in Greymouth (D. Mogridge, pers comm.). 
 
Because it appears that the Didemnum sp. is confined to the ‘Steel Mariner’, the immediate area 
below the barge and possibly the ‘Waimarie I’, the opportunity may now exist to successfully 
eradicate the Didemnum sp. from the area.  This attempt would need to be undertaken before late 
winter, early spring, as this is the time that the Didemnum sp. is most likely to sexually reproduce. 
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5.0  RECOMMENDATIONS 

On the basis of the information in this report, the following recommendations are made: 
 
1)  A sample of the Didemnum sp. from north-east America be genetically analysed using DNA 

sequence analysis and compared with the Whangamata (and barge) Didemnum sp.  These 
specimens should also be compared to specimens from Japan.  Such tests will assist with 
determining the origin of the Didemnum sp. in New Zealand. 

 
2) The Didemnum sp. found in Nelson, Tauranga and on the hull of the ‘Waimarie I’ should also 

be genetically analysed using DNA sequence analysis and compared with the Whangamata 
Didemnum sp.  This will assist with determining the distribution of the species so that 
management options can be formulated.  

 
3) The original anchorage positions of the ‘Steel Mariner’ in Whatamango Bay and the berthing 

location of the ‘Waimarie I’ in Picton Harbour are surveyed for the Didemnum sp. as soon as 
possible.  If any Didemnum sp. look-alikes are found, they should undergo DNA sequence 
analysis.  This will assist with determining the distribution of the species in the Picton area so 
that management options can be formulated. 

 
4)  As far as practicable, the Whangamata Didemnum sp. on the hull of the ‘Steel Mariner’ and the 

seabed below be removed in a manner that ensures no release of propagules into the 
surrounding environment, and be disposed of at an appropriate landfill.  This should also apply 
to any of the Didemnum sp. found in the surrounding area, e.g. on the hull of the ‘Waimarie I, 
Whatamango Bay or Picton Harbour.  An attempted eradication will reduce the risk of the 
species artificially spreading to mussel farming areas in the Marlborough Sounds. 

 
5) A quarterly 12 month monitoring programme is undertaken to assess the success of any 

attempted Didemnum sp. eradication and, if necessary, a management response implemented (as 
considered appropriate).   

 
6) Alternative anchorage locations to the embayment west of Kaipupu Point are used for 

harbouring barges until the monitoring programme is complete.  This will minimise the risk of 
further artificial spread of the species.  
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Appendix 1 
 

Dr Patricia Mather’s report:  
“Identification of a didemnid? ascidian from 

Whangamata Harbour” 
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Details on the History of the ‘Steel Mariner’  
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The ‘Steel Mariner’ (formally known as the ‘Intermac 256’) is an unpowered deck barge that was 
built in Australia in 1969 with dimensions of 72 m length, 21.6 m beam and 4.17 m depth.  Light 
displacement is 1,047 tonnes, loaded displacement is 6,145 tonnes and measurement is 2,651 gross 
tonnage.  The barge is understood to have arrived in New Zealand from the Philippines sometime 
before 1991 (M. Donavon pers. comm.).  The barge was initially employed at an oil rig off 
Taranaki, North Island, before it was damaged on 16 March 1992 after smashing against the side of 
the barge ‘Baldur’ during high winds in Tasman Bay.  The ‘Steel Mariner’ was then towed to 
Nelson and purchased in a damaged condition by David Brown Construction Ltd of Ocean Towing 
and Salvage and subsequently towed to Tauranga for repairs in mid-1992.  Work stopped on repairs 
after the port side bulkheads were renewed in September 1992.   
 
During March 1994, the starboard side of the barge was beached at high tide on the northern side of 
the Tauranga Harbour, upstream from Sulphur Point, to enable further repairs to chines and frames 
while the portside remained submerged (Figure 1).  These repairs were undertaken by John Dennis 
of the Gemini Barge Company Ltd, Tauranga and required about 60 tonnes of new steel, after 
which time it was expected to be towed to Brisbane in May 1994 to begin work carrying containers.  
However, the cost of the repair work was not paid and legal action was sort by Mr Dennis against 
David Brown Construction Ltd of Ocean Towing and Salvage.  As a consequence of the 
proceedings against the barge for the unpaid accounts, the barge remained under arrest at Sulphur 
Point until 8 May 1998, when it was refloated and berthed alongside a Tauranga wharf and 
preparations completed for a tow to Auckland.   
 
 

 
 
Figure 1. Location of the ‘Steel Mariner’ in Tauranga Harbour in March 1994 when the starboard 

side was beached to enable further repairs to chimes and frames.   
 
 
The ‘Steel Mariner’, still owned by David Brown Construction Ltd at this point, left Tauranga on 
12 May 1998 in tow of the tug ‘Alfred Brown’ and was advertised as lying at an anchorage west of 

Location of the  
‘Steel Mariner’, 

Sulphur Point 
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Rangitoto Island in the Hauraki Gulf, Auckland, with tenders due by 13 January 2000 (Figure 2).  
There was some interest by prospective tenderers to use the ‘Steel Mariner’ as a viewing platform 
for the Americas Cup, however this did not eventuate.  Apparently Mr Dennis had his day in court 
and secured the ownership of the ‘Steel Mariner’ from David Brown Construction Ltd of Ocean 
Towing and Salvage in compensation for the unpaid repair work.   
 
 

 
 
Figure 2. Location of the ‘Steel Mariner’ anchored off Rangitoto Island, Auckland, between mid 

May 1998 to late June 2000.  
 
 
Sometimes in mid 2000, Heli Harvest Ltd, a helicopter forest harvesting company based in 
Auckland, successfully negotiated a lease to use the ‘Steel Mariner’ as a landing platform for 
harvesting logs in remote areas of the Marlborough Sounds.  In late June 2000 the ‘Steel Mariner’ 
was towed back to Tauranga for some necessary structural modifications in preparation for logging 
work in the Marlborough Sounds.  The ‘Steel Mariner’ spent around seven months berthed next to 
the Tauranga bridge marina while undergoing structural modifications (Figure 3).  It left Tauranga 
on the 22 January 2001 and arrived seven days later (29 January 2001) at Whatamango Bay, Picton.  
The barge was initially anchored in the middle of the bay, but was moved around the corner of Tuna 
Point in Whatamango Bay approximately a week later because it was dragging the anchors in bad 
weather at the previous location (P. McManaway pers. comm.) (Figure 4).  After spending just short 
of three months in Whatamango Bay, the barge was then towed to its present position west of 
Kaipupu Point on 23 April 2001, where it has been anchored to this present day.  
 
It is understood that the ‘Steel Mariner’ has never been slipped since its arrival in New Zealand.  
This is because the barge is 2,651 gross weight tonnes which is too big for any slipway or syncrolift 
in New Zealand.  The owners investigated the costs of dry docking the barge while it was in 
Auckland at Babcocks Dockyard/RNZN Dockyard, Devonport, but the availability of the dry dock 
and cost of doing so prevented this (J. Dennis pers. comm.).  
 

Location of the ‘Steel Mariner’ 
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Figure 3.  Location of the ‘Steel Mariner’ next to the Tauranga bridge marina between late June 

2000 and 22 January 2001.  
 
 

 
 
Figure 4. Location of the ‘Steel Mariner’ in Whatamango Bay, Marlborough Sounds, between 29 

January and 5 February 2001 (Position A) and the 5 February and the 23 April 2001 
(Position B).  It was towed to its current position west of Kaipupu Point on the 23 April 
2001 (C).  

 

 A 
B

Locations of the  
‘Steel Mariner’ 

C 

Location of the ‘Steel Mariner’ 
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Copy of Heli Harvest Limited’s  
Granted Resource Consent 
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Appendix 4 
 

The Ministry of Fisheries  
Guide to Identifying Marine  
Pests in New Zealand Waters  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 

 

47

 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 

 

48

 
 

 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 

 

49

 
 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 

 

50

 
 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 

 

51

 
 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 

 

52

 
 

 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 

 

53

 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 

 

54

 
 
 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 

 

55

 
 



Cawthron Report No.  744 A biosecurity investigation of a barge in the Marlborough Sounds 
 

 July 2002 

 

 56

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 5 
 

Distribution and Abundance  
Data of Fouling Organisms Found  

on the ‘Steel Mariner’
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