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Foreword 
Natural England commission a range of reports from external contractors to 
provide evidence and advice to assist us in delivering our duties. The views in this 
report are those of the authors and do not necessarily represent those of Natural 
England. 

Background  
Non-native species can become invasive, altering 
local ecology and out-competing native species. 
However, we currently lack evidence on the impacts 
that some of these species have on the environment, 
in particular to features of Marine Protected Areas 
and how best to incorporate the presence and 
potential impacts caused by invasive non-native 
species (INNS) in the assessment of site condition. 
The Improvement Programme for England’s Natura 
2000 sites (IPENS) identified INNS as a key issue 
impacting our Natura 2000 sites. The theme plan of 
key actions includes gathering evidence on impacts 
to encourage uptake of best practice and also 
gathering evidence to help determine priority species 
to address.  
The aims of this project were to carry out a literature 
review and gather evidence from stakeholders on the 
environmental (with a particular focus on MPA 
features) and socioeconomic impacts of 8 key marine 
INNS. 
This report provides a useful reference source for 
information about both the economic and 
environmental impacts of 8 marine INNS which will 
help feed into improvements in our advice to 
operators on the potential impacts of invasive 
species, in turn helping us to encourage the uptake 
of mitigation and best practice to reduce the 
introduction and spread of these species. For 
example, new information previously unpublished 
and gathered from stakeholders includes anecdotal 
evidence of economic impacts from the trumpet tube 

worm F. enigmaticus and the leathery sea-squirt S. 
clava. 
The focus of this report to provide evidence on 
potential susceptibility of MPA features in particular 
and the generation of a matrix tool which can be 
adapted in future to incorporate more species and 
new information will provide our staff and others with 
overview of potential risks and priorities. This 
information will feed into the guidance being 
developed on the condition assessment process as it 
will help staff to assess the potential threats of 
invasive species on the MPA. 
Finally, the information gathered in this report will be 
provided to the GB Non Native Species Secretariat to 
input into risk assessments currently being written or 
not yet started for these 8 species. The 
recommendation to review the risk assessment 
process to include specific impacts to MPAs will also 
be taken forward for consideration. 
This report should be cited as: 
MACLEOD, A., COOK, E.J., HUGHES, D. & ALLEN, 
C. 2016. Investigating the Impacts of Marine Invasive 
Non-Native Species. A report by Scottish Association 
for Marine Science Research Services Ltd for Natural 
England & Natural Resources Wales, pp. 59. Natural 
England Commissioned Reports, Number223. 
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potential management and identify when features are likely to move into unfavourable condition. In 
the meantime, authorities and SNCBs will need to continue to make a judgement about the above 
based on the information provided in this report and other literature sources. 
 
Finally, assessors should also be aware of the potential socio-economic impacts associated with 
specific NNS when preparing a risk assessment for a particular location and discussing biosecurity 
plans with relevant stakeholders. From the survey, the trumpet tube-worm F. enigmaticus and the 
leathery sea-squirt S. clava were both highlighted as causing fouling problems leading to loss of 
earnings for marina operators and the aquaculture industry, respectively.  
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Figure 1. Basal stem of an Undaria pinnatifida plant © Adriaan Gittenberger/ GiMaRIS 
 

 
 

Figure 2. Fully grown specimen of Undaria pinnatifida © Adriaan Gittenberger/ GiMaRIS 
 

MPA distribution 

3.8 Undaria pinnatifida has previously been recorded in 23 MPAs in England and Wales, 
including nine designated SPAs, seven designated SACs, one designated SCI, and six 
designated and recommended MCZs (NBN, 2015). From the 24 respondents that had 
experience of U. pinnatifida, a total of five respondents identified four MPAs where this 
species had been observed. These included: Plymouth Sound and Estuaries SAC, Fal and 
Helford SAC, Thanet Coast SAC and Solent and Southampton Water SPA. This species has 
been previously recorded within all these MPAs (NBN, 2015).  

  







 

9 

Ficopomatus enigmaticus (Fauvel, 1923) 
 
Preferred Common Name 

3.18 Trumpet tube worm 

Synonyms 

3.19 Mercierella enigmatica Fauvel, 1923 

Domain 

3.20 Eukaryota | Kingdom: Metazoa | Phylum: Annelida | Class: Polychaeta | Order: Sabellida 

Description 

3.21 Ficopomatus enigmaticus is a reef building polychaete, and is the only temperate water 
member of the Ficopomatus genus (ten Hove & Kupriyanova, 2009). The genus is 
characterised by a symmetrical body, operculum and collar chaetae which are coarsely 
serrated and simple in structure. The body length, without the tube is approximately 44 mm, 
but this can vary considerably among sites. The larvae typically settle on hard substrates, 
and in environments with calm conditions and shallow waters, F. enigmaticus can build 
individual reefs up to 7 m in diameter (Schwindt et al., 2004). Adjacent reefs have also been 
observed to coalesce with one another in a coastal lagoon in the SW Atlantic, forming 
platforms up to 12 m in length (CABI, 2015a). Ficopomatus enigmaticus is shown in Figures 
3 and 4. 

 
 

Figure 3. Close up of Ficopomatus enigmaticus tubes, showing flanges and flaring openings on some tubes © 
Leslie Harris, NHMLAC 
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Figure 4. Ficopomatus enigmaticus reefs in the Elkhorn Slough, California © Wasson 2001 
 
Native Range 

3.22 Unknown, potentially Australasia 

Invaded Range 

3.23 Europe, USA, Uruguay and Tunisia. In Europe, this species is found in Belgium, Bulgaria, 
Croatia, Denmark, France, Corsica, Germany, Greece, Ireland, Italy, the Netherlands, 
Portugal, Romania, Spain, Ukraine and the UK. In the UK, the species has been reported 
from Wales (Abereiddy, Dale, Milford Haven, Swansea and Cardiff), Northern England 
(Barrow-in Furness) and Southern England (Portishead, Porlock, Falmouth, Plymouth, 
Weymouth, Cowes, Southampton, Portsmouth, Emsworth, Chichester, Shoreham, Brighton, 
Dover, Ramsgate, Greenhithe and St. Helier) (Zibrowius & Thorp, 1989; Joyce et al., 2005). 
However, it is likely that due to the difficulties in identifying this species, the invaded range is 
likely to be greater. Records for F. enigmaticus indicate that this species can be found along 
the coasts of England and Wales from Whitehaven to the Humber. From the survey, three 
respondents identified non-MPA areas where F. enigmaticus had been observed, typically 
attached to marina pontoons (e.g. Swansea marina and Whitehaven marina). These records 
are all consistent with current observation records for this species (NBN, 2015).  

MPA distribution 

3.24 Ficopomatus enigmaticus has previously been recorded in 15 MPAs in England and wales, 
including four designated SPAs, six designated SACs, one candidate SAC, one Ramsar site 
and three designated MCZs (NBN, 2015). From the 12 respondents that had experience of 
F. enigmaticus, no respondents identified MPAs where this species had been observed. 
However, one respondent indicated that it was present in Millbrook Lake, which drains into 
Plymouth Sound and Estuaries SAC and is controlled by a sluice gate. Ficopomatus 
enigmaticus was reported in Millbrook Lake in 1985, but was unconfirmed until 2011 when 
the Environment Agency drained the lake and samples were obtained. 
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was particularly prevalent in the summer of 2013 in Whitehaven marina. Exposed surfaces 
such as propellers, shafts and hulls were all affected leading to reduced vessel speeds, 
increased fuel consumption and in some cases engine problems. To encourage boat owners 
to use Whitehaven marina despite the fouling problem, the marina offered a reduced 
berthing fee. Furthermore, one respondent reported that a large commercial vessel was sent 
to dry-dock to be cleaned. A mild winter was reported to be partly responsible for greater 
growth rates observed in this species. Ficopomatus enigmaticus is a temperate/warm 
temperate species, and is thought to be at the limit of its range for maintaining populations 
and sexual reproduction on the south coast of England (Zibrowius & Thorp, 1989). The 
biofouling problem associated with F. enigmaticus is ongoing, with similar complaints being 
reported from Swansea and Portishead marinas, in addition to another marina that wished to 
remain anonymous. 

MPA observations and additional information from stakeholder survey 

3.30 No respondents supplied additional information regarding the ecological impacts of F. 
enigmaticus within any MPA. 
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Schizoporella japonica Ortmann, 1890 
 
Preferred Common Name 

3.31 Orange ripple bryozoan 

Synonyms 

3.32 Schizoporella unicornis (Oka, 1929), Schizoporella unicornis var. japonica (Ortmann, 1890) 

Domain 

3.33 Eukaryota | Kingdom: Metazoa | Phylum: Bryozoa | Class: Gymnolaemata | Order: 
Cheilostomatida 

Description 

3.34 Whitish, pink or bright red/ orange in colouration, colonies can be extensive, covering square 
metres of substratum. Single layer, although can appear multi-layered due to overgrowth, 
zooids rectangular, with rounded far end and arranged in columns radiating out from centre 
of colony. Oral avicularia may be absent, single or paired on a given zooid right next to the 
opening or orifice, some colonies may also have larger, raised frontal avicularia. Perforations 
over entire frontal wall, operculum light golden brown and transparent. Raised conspicuous, 
globular ovicell with small pores over entire surface and heavy ribs converging towards the 
midline. Schizoporella japonica is a cold water species with a breeding season that extends 
through the winter months. Figures 5 and 6 show images of S. japonica. 

3.35 Schizoporella japonica can be easily confused with the native bryozoans S. unicornis and S. 
errata, which are common fouling species in the UK. Perforations are only present around 
the edge of the ovicell and smaller openings are found in S. unicornis compared with S. 
japonica. 

Native Range 

3.36 North western Pacific 

Invaded Range 

3.37 Australia, New Zealand (Bock, 2015), Pacific coast of North America and the UK. In the UK, 
S. japonica was first recorded in Holyhead marina, North Wales in 2010 (Ryland et al., 
2014), and has since been observed in Orkney, north coast of Scotland (Ryland et al., 
2014), In England, S. japonica has been recorded in two marinas in the Plymouth area; 
where it was recorded as abundant (Wood et al., 2014, 2015). However, it likely that due to 
the difficulties in identifying this species that the invaded range is greater. Three respondents 
identified other non-MPA areas where S. japonica had been observed, typically attached to 
artificial structures (e.g. marinas, boat hulls and concrete surfaces). These areas were all 
consistent with current observation records for this species (NBN, 2015).  
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MPA distribution 

3.38 The bryozoan S. japonica has not previously been recorded in any MPAs in England or 
Wales. However, S. japonica has been recorded in the Cromarty Firth SPA and the 
neighbouring Moray Firth SAC in Scotland (NBN, 2015). From the eight respondents which 
had experience of S. japonica, one respondent identified that the species had been recorded 
from the Plymouth Sound and Estuaries SAC. One respondent indicated that there was a 
risk of S. japonica being introduced to the Fowey Estuary (Upper Fowey and Pont Pill MCZ).  

 
 

Figure 5. Orange ripple bryozoan Schizoporella japonica on mooring buoy © Jirina Stehlikova, SAMS 
 

 
 

Figure 6. Orange ripple bryozoan Schizoporella japonica on blue mussel shell © Chris Nall, UHI 
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Sargassum muticum (Yendo) Fensholt, 1955 
 
Preferred Common Name 

3.45 Wire weed 

Synonyms 

3.46 Sargassum (Backrophycus) muticum (Yendo) Fensholt, 1955, Sargassum kjellmanianum f. 
muticum Yendo, 1907 

Domain 

3.47 Eukaryota | Kingdom: Chromista | Phylum: Ochrophyta | Class: Phaeophyceae | Order: 
Fucales 

Description 

3.48 Large brown macroalga, with thallus up to 10 m in length (Riberia & Bourdouresque, 1995). 
Fibrous, circular holdfast up to 1.5 cm in diameter, supports a main axis which is typically 
solitary. Lateral branches are spirally arranged along the main axis to form an intricate, 
bushy thallus. The leaves have toothed margins and with no midrib, the vesicles 
(pneumatocysts) are spherical to obovoid. Plants are monoecious, although male and 
female reproductive organs are in separate conceptacles (CABI, 2015b). Sargassum 
muticum is shown in Figures 7 and 8. 

 

 
 

Figure 7. Sargassum muticum collected from Mull of Kintyre © Elizabeth Cook, SAMS 
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Figure 8. Sargassum muticum, image showing the vesicles (pneumatocysts) © Elizabeth Cook, SAMS 
 
Native Range 

3.49 Japan, China and Korea 

Invaded Range 

3.50 Pacific and western coasts of North America, Canada, Alaska, Mexico and western coasts of 
Europe (CABI, 2015b). In Europe, S. muticum is distributed from southern Norway to 
Portugal and the Mediterranean Sea. In the UK, it has now spread from the south coast of 
England, where it was first recorded in 1973 (Farnham et al., 1973), to the northwest coast of 
Scotland (Harries et al., 2007). Eight survey respondents identified other areas where S. 
muticum had been observed, typically within rock pools, marinas and growing on subtidal 
substrata. These additional areas were all consistent with current observation records for this 
species (NBN, 2015).  

MPA distribution 

3.51 From the list of marine MPAs examined in this project, S. muticum has previously been 
recorded from 65 MPAs in England and Wales, including 15 designated SPAs, 17 
designated SACs, one candidate SAC, four SCIs, two Ramsar sites and 26 designated 
MCZs (NBN, 2015). Of the 36 respondents that had experience of S. muticum, a total of 21 
respondents identified 11 MPAs where this species had been observed. Sargassum 
muticum has been previously recorded within all the MPAs highlighted by respondents, with 
the exception of the Cumbria Coast MCZ and the Morecambe Bay SAC (NBN, 2015). 
Records from Morecambe Bay were made in 2011 with S. muticum observed in Walney 
Channel growing on cobble and boulder substrate. Records from the Cumbrian coast 
observed S. muticum in rock pools high on the shore at Nethertown. 




















































































	NECR223 cover
	NECR223 edition 1

