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Abstract 
Rapid assessment surveys of non-indigenous species (NIS) of sessile invertebrates were made at seven marinas in NW France and 10 marinas in SW England in 2010, and repeated in 2013. Fourteen NIS were recorded, 12 of which were seen on both coasts.  Site occupancy differed between the opposite sides of the western English Channel. In Brittany, most species occurred at most sites in both 2010 and 2013.  In 2010, site occupancy in Devon & Cornwall was distinctly lower; by 2013, the difference compared to Brittany had narrowed considerably, largely because of rapid colonisation of additional sites by species that were infrequent in 2010. Three more of the recent NIS are present in Devon & Cornwall but have still not become widespread.  It is concluded that the recently introduced fouling animals studied here are longer established in NW France than in SW England, and have probably spread northwards across the Channel. 
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Introduction
Non-indigenous species (NIS) are a threat to native biodiversity, human health and ecosystem services. Accordingly, managing their means of spreading to minimize new introductions and reduce secondary dispersal is a global priority. NIS are the focus of Descriptor 2 of good environmental status in the Marine Strategy Framework Directive (European Commission, 2008) which requires that NIS “are at levels that do not adversely alter the ecosystems.”  Sheltered artificial habitats provided by ports and harbours are prime sites for the arrival and establishment of NIS; marinas are important stepping-stones for secondary spread within a new bioregion (Clarke Murray et al. 2011) and may also act as points of primary entry (Bax et al. 2002; Griffith et al. 2009). Coastal ports, harbours and marinas are frequently located in transitional waters of river mouths and estuaries where introduced species can spread seaward or into river systems, according to their environmental requirements. 
Marinas are priority sites for monitoring, being ‘hotspots’ for the occurrence of NIS (Arenas et al. 2006; Campbell et al. 2007; Mineur et al. 2012a) and thus focal points for assessing the effectiveness of pathway management measures.  Their floating pontoons allow access to shallow subtidal biota at any state of tide. Accordingly, protocols for rapid assessment of NIS in these habitats have been developed to allow synoptic surveys of NIS at numerous sites along extensive stretches of coast within a short time (Cohen et al. 2005; Arenas et al. 2006; Ashton et al. 2006; Campbell et al. 2007; Minchin 2007; Buschbaum et al. 2012).
Here we report the results of rapid assessment surveys (RASs), undertaken during the Interreg IVA ‘Marinexus’ project, intended to allow comparison of the composition and prevalence of NIS in marinas on opposite sides of the western English Channel , focusing primarily on sessile invertebrates.  The surveys were repeated after a three-year interval with the intention of documenting any change in the species present and their occupancy of marina sites. This study thereby tested the ability of RASs to detect the arrival and spread of NIS on relatively short time-scales and local and regional spatial scales. 
 In addition, the progressive spread of one species, Botrylloides diegensis, within a marina following its first detection there in 2010 was monitored between the two surveys.

Materials and & Methods
Ten marinas on the south coast of Devon and Cornwall, SW England, and seven in Finistère and Côtes d’Armor, Brittany, France, were surveyed in summer 2010 and again in summer 2013 (Table 1).  A core team of CAW, ALEY and JDDB conducted the surveys in both England and France in 2010, and in England in 2013.  In France in 2013, CAW and JDDB were joined by LL. 
The RASs were undertaken from floating pontoons at any state of the tide.  The available pontoons at each site were divided between the staff, who worked separately for one hour.  The pontoon floats were examined, using a scraper fitted with a collecting basket to retrieve specimens beyond arm’s length, and submerged substrates such as hanging ropes, keep cages, fenders and kelps were pulled up and examined.    Specimens were collected to substantiate significant findings, or for discussion or laboratory identification.  At the end of the observation period, the team re-convened to record their joint observations on a summary form, and a semi-quantitative estimate of abundance of each species encountered was made on a three-point scale: 1 (Rare-Occasional), 2 (Frequent-Common) and 3 (Abundant-Superabundant). 
Two NIS of the ascidian genus Botrylloides, B. violaceus and B. diegensis, were observed in both southern UK and Brittany during our RASs. However, they were lumped together for recording here. B. diegensis occurs in at least two distinctively patterned two-colour morphotypes, but can also occur as single-colour colonies very similar in appearance to B. violaceus, and not readily separable (authors’ pers. obs. and unpublished genetic data). 
Colonies of one of the characteristic “two-colour” morphs of B. diegensis were found in a small area of one pontoon at TOR during the 2010 RAS.  This was the first record of the species in Devon & Cornwall, the furthest west record on the south coast previously being at Weymouth, Dorset. The site was re-visited periodically to map the extent of the species on the pontoons up to the time of the second RAS.  
Statistical analyses were performed using Minitab 15.

Results
The lists of NIS recorded in Devon & Cornwall and Brittany during the 2010 and 2013 RASs were very similar, with 12 species in common out of a total of 14 (Tables 2 and 3; species’ authorities are given in Table 3). Thus only two species were recorded on a single side of the Channel in the present surveys. The didemnid ascidian Didemnum vexillum was widely recorded in Brittany marinas but was not encountered in Devon & Cornwall, although a single colony had been encountered (and removed) at PYH on two previous occasions, and a population has also been present in a Devon estuary not visited as part of this study (Griffith et al. 2009).  The bryozoan Schizoporella japonica was recorded in the 2013 RAS at MIL only (its single known location in England at the time of writing); this species has not yet been recorded in France, but prior to its discovery in England it had been found in N. Wales then in Scotland (Ryland et al. 2014).
The number of NIS recorded per marina (Table 2) was higher in Brittany than in Devon & Cornwall, both in 2010 (Mann-Whitney test, P = 0.0008) and in 2013 (P = 0.0248).  In Devon & Cornwall, a statistically significant increase in the number of NIS in each marina occurred between 2010 and 2013 (mean change at a site +1.80 species, estimated median change 2.0, Wilcoxon Signed-rank test of median = zero, P = 0.009), while in Brittany the mean change was -0.14, estimated median -0.5 (P = 0.855).
The sum of abundance scores of NIS per marina (Table 2) was higher in Brittany than in Devon & Cornwall in both 2010 (Mann-Whitney test, P = 0.0010) and 2013 (P = 0.0020).  These total abundance scores per marina increased in both regions between 2010 and 2013 to a degree that approached statistical significance (Wilcoxon Signed-rank test of median = zero, P = 0.126 for Devon & Cornwall and P = 0.059 for Brittany).
The marinas in Brittany were generally larger, in terms of the number of berths, than those in Devon & Cornwall (Mann-Whitney test, P = 0.0359). It is thus possible that the greater number of NIS recorded in marinas in Brittany reflected their larger size.  In 2010, the Spearman Rank-order correlation across all sites between the number of berths and the number of NIS recorded at a marina was significant (rs = 0.534, P = 0.027, n = 17), but in the zone of size-overlap between the two sets of marinas, approximately 200 to 600 berths, the Brittany sites still had distinctly higher numbers of NIS than Devon & Cornwall (Fig. 1, left). There was no significant correlation between size and number of NIS in either of the separate sets of marinas in 2010 (Devon & Cornwall, rs = 0.000, P = 1.000, n = 10; Brittany, rs = 0.449, P = 0.312, n = 7). In 2013, largely as a result of the increase in numbers of NIS in Devon & Cornwall marinas, there was no overall correlation between marina size and numbers of NIS (rs =0.094, P = 0.720, n = 17)(Fig 1, right), and both Devon & Cornwall and Brittany separately had negative but non-significant correlations between marina size and numbers of NIS. Thus it does not seem that the differences in numbers of NIS per marina between Devon & Cornwall and Brittany can be attributed to the difference in marina size.
 In Brittany, the frequency distribution of site occupancy by species was dominated by species occurring at six or all seven sites (i.e. showing high or complete occupancy) in both 2010 and 2013, whereas in Devon & Cornwall the distribution was bimodal in 2010, with peaks of both low- and high-occupancy species, but had shifted towards domination by high-occupancy species by 2013 (Fig. 2).  Two species underwent particularly strong increases in occupancy in Devon & Cornwall between the surveys: Asterocarpa humilis increased from a single site in 2010 to being present at all ten marinas in 2013 (Fig. 3), while Watersipora subatra increased from one marina to six. These may be contrasted with Perophora japonica, which failed to spread to other surveyed marinas from the single Devon & Cornwall site noted in 2010, where it has been present since 1999 (Nishikawa et al, 2000), although the species has been observed intermittently in PYH in recent years.  In Brittany P. japonica enjoyed much higher occupancy of sites, but nevertheless apparently failed to colonise either of the two sites where it was not initially present in 2010.
Crassostrea gigas and Crepidula fornicata were recorded at low-intermediate occupancy in both Devon & Cornwall and Brittany, but with frequent gains and losses at different sites between 2010 and 2013 which largely cancelled each other out. They were invariably recorded as Rare-Occasional and it is probable that the recording of these species on pontoons was rather unreliable. C. gigas, at least, tends to be most noticeable on intertidal surfaces such as wave screens and pilings at low tide.
The B. diegensis discovered in a small area at TOR in the 2010 RAS spread throughout most of the marina in the following 2 yr, but further expansion was then very slow up to the time of the 2013 RAS (when the species was classified as Abundant-Superabundant overall) (Fig. 4), suggesting that conditions in the poorly colonised outer pontoons, close to the entrance from the open sea, were less favourable for this species. By August 2012, B. diegensis had additionally colonised BRI, approximately 6.5 km south of TOR, and the species was classified as Frequent-Common at BRI by the time of the 2013 RAS. This species has a non-feeding larva released from the maternal colony after being brooded throughout embryonic development; the free-living phase is thus presumed to be relatively brief.



Discussion
The first recorded occurrences on the Channel coasts of both England and France of the NIS encountered in these surveys are detailed in Table 3. The marinas studied in Brittany had almost complete occupancy by many of the sessile animal NIS present in the region in 2010 (ten species present in five, six or seven marinas out of seven), and the picture remained the same in 2013, with no overall change in occupancy.  In Devon & Cornwall, occupancy was substantially lower in 2010: there was a bimodal frequency distribution in which six taxa had occupancy of eight, nine or ten marinas out of ten while the remaining seven species occupied three or fewer marinas. However, occupancy had increased by 2013, with eight taxa at six or more marinas but the remaining five species still at three or fewer. This change was largely because two species spread to several new marinas in Devon and Cornwall between the surveys: Asterocarpa humilis and Watersipora subatra.  Both these species are relatively recent arrivals in England and had earlier first recorded occurrences in northern France (Table 3); they were already present in 2010 at all of the marinas surveyed in Brittany.
Of the species already having high occupancy in Devon & Cornwall in 2010, Austrominius modestus and Styela clava are both relatively old introductions to NW Europe (Table 3), while Tricellaria inopinata and Corella eumyota have spread very rapidly in Great Britain after initially being recorded on the south coast of England in 1998 (Dyrynda et al. 2000) and 2004 (Arenas et al. 2006) respectively. Bugula neritina was first noted early in the 20th Century but may have become extinct in Great Britain and re-colonised starting c. 1999, followed by rapid expansion (Ryland et al. 2011). The category Botrylloides spp. is difficult to interpret, being a combination of two species, but B. violaceus was already widespread on the S. coast of England in 2004 when reported by Arenas et al. (2006), and B. diegensis was present on the S. coast in 2004 (although not as far west as Devon & Cornwall), but was not included in the report by Arenas et al. (2006) because of incomplete taxonomic resolution. Both Botrylloides species are conspicuous NIS of the English Channel and deserve further study to clarify continuing uncertainty concerning the identification of some morphotypes.
A picture therefore emerges of very similar current rosters of sessile animal NIS on opposite sides of the western English Channel, with relatively high saturation of sites in Brittany already evident in 2010, giving a high average number of NIS per site. In Devon and Cornwall, saturation remains lower than in Brittany, but the difference was substantially reduced between 2010 and 2013, largely by rapid colonization of sites by Asterocarpa humilis and Watersipora subatra. Based on the greater occupancy of habitat patches and higher abundance seen in France, it is possible to infer a general pattern of spread of marine NIS from France to England since the turn of the millennium.  The documented dates of first records of the species on either side of the Channel (Table 3) broadly confirm this direction of cross-Channel colonization, but such dates cannot be regarded as reliable given the absence of routine detailed monitoring on either side of the Channel and the resulting likelihood that species go undetected for considerable periods after arrival, particularly in poorly studied and/or taxonomically difficult groups. For instance, A. humilis was probably undetected in both Brittany and England for some time after it arrived (Bishop et al., 2013), and Botrylloides violaceus was already widespread and occurred in a variety of colour forms at the time of its recognition in England in 2004, suggesting it was not a recent arrival (Arenas et al. 2006); some records of the putatively native species Botrylloides leachii prior to 2004 are probably attributable to B. violaceus.  In such cases, increasing site occupancy over time may be a more reliable indicator of recent arrival in an area than dates of first observation.
Table 3 and Fig. 5 document a cluster of discoveries of new sessile animal NIS around the turn of the millennium.  Didemnum vexillum, Perophora japonica and Botrylloides violaceus are considered native to the NW Pacific and are thus candidates for introduction to France via commercial movements of Crassostrea gigas, albeit with a substantial delay between the peak documented importation to France of oysters from Japan between  1971 and 1975 (Grizel & Héral 1991) and the discovery of these NIS. Similar ongoing discovery of species of NW Pacific origin, probably attributable to commercial movements of C. gigas, has been documented among algae (Verlaque 2001; Mineur et al. 2009; 2012b; Boudouresque et al. 2011). Tricellaria inopinata and Botrylloides diegensis are also considered to be of north Pacific origin, but two of the remaining species that have recently colonized both sides of the Channel, Asterocarpa humilis and Corella eumyota, are of southern hemisphere origin, and are unknown in the northern hemisphere apart from Atlantic Europe; these do not seem likely to have been introduced with imports of C. gigas. Before all these arrivals, a slower rate of establishment of NIS was recorded throughout most of the 20th Century, during which time the first recorded occurrences were commonly on the English side, in contrast to the post-1970s trend of near-simultaneous discovery on both sides of the Channel or French first records occurring some years ahead of their English counterparts (Table 3 and Fig. 5).
Further infilling in Devon & Cornwall (and thus further increases in occupancy) would be predicted for Didemnum vexillum (present in SW England but unreported in the sites studied here), Perophora japonica (a species apparently slow to travel from marina to marina), and Botrylloides diegensis.  In addition, Schizoporella japonica was noted as a new arrival in Devon & Cornwall (and in England). This species was first reported in Wales and Scotland in 2010 and 2011 respectively, and has apparently spread south to the Channel coast. Although considered a cold-water species (Ryland et al. 2014), S. japonica would be expected to colonize additional southern English sites and might ultimately spread across the Channel to France.  If so, and given a significant delay before it reached France, S. japonica would enjoy a greater occupancy of sites in England than in France, at least temporarily—reversing the general trend in occupancy described here in accordance with the reversed direction of spread. 

Conclusions
Rapid assessment surveys repeated at an interval of three years proved effective in documenting change in the assemblages of NIS, detecting colonization of new sites including range extensions, and enabling early detection of species new to the study region.  The RASs thereby allowed inference of a general northward direction of movement of NIS across the Channel in recent years, a conclusion of relevance to pathway management.  Probable vectors of this spread include leisure craft and cross-Channel commercial vessels such as ferries, with initial introduction to Europe often originating from aquaculture-related shipments of commercial species. The surveys also documented a rapid recent pace of change within the NIS component of fouling faunas in artificial habitats, with an apparent cluster of recent arrivals. The several colonisations documented in the English marinas and the rapid spread within one site of a newly-arrived fouling species suggest that a three-year survey interval is considerably too long for surveillance intended to allow early detection of arriving NIS. 
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Table 1. Details of the marinas surveyed, with dates of the surveys.

	
	Marina code
	Town/City
	Geographical
co-ordinates
	Approx. no. of berths
	Date of 2010 survey
	Date of 2013 survey

	England
	PIN
	Falmouth
	50° 9.1’N  5° 3.6’W
	66
	14-Jul
	17-Jul

	
	POU
	Falmouth
	50° 9.1’N  5° 3.7’W
	100
	14-Jul
	17-Jul

	
	FPR
	Falmouth
	50° 9.8’N  5° 5.1’W
	575
	14-Jul
	17-Jul

	
	MAY
	Plymouth
	50° 21.8’N 4° 10.1’W
	350
	16-Jul
	31-Jul

	
	MIL
	Plymouth
	50° 21.8’N  4° 9.1’W
	88
	16-Jul
	12-Aug

	
	SUT
	Plymouth
	50° 22.2’N  4° 8.0’W
	310
	13-Jul
	12-Aug

	
	QAB
	Plymouth
	50° 21.9’N  4° 7.8’W
	235
	13-Jul
	12-Aug

	
	PYH
	Plymouth
	50° 21.5’N  4° 7.3’W
	450
	13-Jul
	30-Jul

	
	BRI
	Torbay
	50° 24.0’N  3° 30.4’W
	500
	15-Jul
	18-Jul

	
	TOR
	Torbay
	50° 27.6’N  3° 31.6’W
	440
	15-Jul
	18-Jul

	
	
	
	
	
	
	

	France
	MOR
	Crozon- Morgat
	48° 13.4'N 4° 29.7'W
	678
	19-Aug
	24-Jul

	
	CAM
	Camaret-sur-Mer
	48° 16.8'N 4° 35.8'W
	250
	19-Aug
	24-Jul

	
	MOU
	Brest
	48° 23.6'N 4° 26.0'W
	1460
	17-Aug
	23-Jul

	
	CHA
	Brest
	48° 22.8'N 4° 29.4'W
	625
	17-Aug
	23-Jul

	
	AWR
	L’Aber Wrac’h
	48° 35.9'N 4° 33.8'W
	200
	17-Aug
	23-Jul

	
	TRE
	Trébeurden
	48° 46.3'N 3° 35.1'W
	650
	18-Aug
	22-Jul

	
	PER
	Perros Guirec
	48° 48.3'N 3° 26.5'W
	800
	18-Aug
	22-Jul


										
										
12

Table 2.  Occurrence of sessile animal NIS at the 17 marinas surveyed in 2010 and 2013.  A = ascidian, B = bryozoan, C = crustacean (barnacle), M = mollusc.  1 = Rare-Occasional; 2 = Frequent-Common; 3 = Abundant-Superabundant.  Botrylloides spp. = B. violaceus and B. diegensis
		
	Devon & Cornwall
	Brittany

	Marina
	PIN
	POU
	FPR
	MAY
	MIL
	SUT
	QAB
	PYH
	BRI
	TOR
	MOU
	CHA
	AWR
	PER
	TRE
	CAM
	MOR

	Year
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013
	2010
	2013

	 Species
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 Didemnum vexillum  (A)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2
	2
	
	1
	1
	1
	2
	1
	1
	1
	2
	2
	1
	1

	 Perophora japonica (A)
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	
	
	
	
	2
	2
	
	
	2
	2
	1
	1
	2
	2
	2
	2
	
	

	 Corella eumyota (A)
	
	1
	1
	2
	2
	2
	1
	1
	2
	2
	1
	1
	1
	1
	3
	2
	2
	1
	1
	1
	2
	2
	1
	2
	2
	3
	2
	2
	2
	2
	2
	2
	2
	2

	 Styela clava (A)
	
	
	1
	2
	2
	1
	2
	
	2
	2
	1
	1
	3
	1
	2
	1
	2
	2
	2
	2
	3
	3
	2
	2
	1
	1
	3
	3
	2
	2
	1
	1
	1
	1

	 Asterocarpa humilis  (A)
	
	1
	1
	2
	
	1
	
	1
	
	1
	
	1
	
	2
	
	1
	
	1
	
	2
	1
	3
	1
	1
	1
	2
	2
	1
	2
	2
	2
	2
	1
	2

	 Botrylloides spp.  (A)
	1
	1
	1
	1
	2
	1
	2
	1
	
	1
	1
	3
	3
	3
	2
	2
	
	2
	1
	3
	2
	3
	1
	2
	3
	3
	2
	3
	2
	3
	1
	2
	
	

	 Bugula neritina  (B)
	2
	2
	1
	2
	2
	1
	
	1
	3
	3
	3
	3
	1
	1
	1
	1
	3
	3
	3
	2
	3
	2
	3
	3
	2
	2
	3
	3
	2
	1
	3
	3
	3
	3

	 Tricellaria inopinata (B)
	2
	1
	3
	2
	2
	1
	2
	1
	2
	3
	1
	3
	3
	3
	2
	0
	2
	2
	2
	1
	1
	2
	2
	3
	3
	3
	2
	2
	1
	3
	1
	2
	2
	3

	 Watersipora subatra (B)
	
	
	
	1
	
	
	
	
	
	2
	
	1
	
	2
	
	
	1
	1
	
	1
	2
	2
	1
	3
	1
	
	2
	2
	1
	3
	1
	1
	2
	3

	 Schizoporella japonica (B)
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 Crassostrea gigas (M)
	
	
	
	
	
	
	
	
	1
	1
	
	
	
	1
	
	
	
	
	
	
	1
	1
	
	1
	
	
	
	
	
	
	1
	
	1
	

	 Crepidula fornicata  (M)
	
	
	
	
	1
	1
	1
	
	1
	
	
	
	
	1
	
	1
	
	
	
	
	
	
	
	1
	1
	
	
	
	
	
	1
	
	
	

	 Austrominius modestus (C)
	1
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	2
	1
	2
	2
	2
	1
	
	
	1
	2
	2
	2
	2
	1
	1
	1
	1
	1
	2
	
	2
	1
	1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 Number of NIS
	4
	6
	7
	8
	7
	8
	6
	6
	7
	10
	6
	8
	7
	11
	6
	7
	6
	7
	5
	8
	11
	11
	8
	11
	11
	9
	10
	10
	10
	10
	11
	10
	9
	8

	 Change from 2010 to 2013
	+2
	+1
	+1
	0
	+3
	+2
	+4
	+1
	+1
	+3
	0
	+3
	-2
	0
	0
	-1
	-1




Table 3. Years of first recorded occurrences on the French and English sides of the English Channel of the sessile animal NIS recorded in the RASs. Dates for the cultivated species Crassostrea gigas refer to placement into the open sea of stock derived from Pacific populations, which eventually gave rise to wild populations; wild populations do not seem to have arisen from earlier culture of the ‘Crassostrea angulata’ strain (‘Portuguese oyster’) (Wolff & Riese, 2002).
	Species
	First record on English Channel coast of England

	First record elsewhere in Great Britain, if contemporary or earlier
	First record on English Channel coast of France
	First record on Atlantic coast of France, if contemporary or earlier

	 Didemnum vexillum 
Kott, 2002
	2008 (2005*?) (Griffith et al. 2009)

	2008 (N Wales) (Holt et al. 2008;  Griffith et al. 2009)
	1998 (G Breton, as D. lahillei, quoted in Lambert 2009)
	-

	 Perophora japonica 
Oka, 1927
	1999 (Nishikawa et al., 2000)
	-
	1982 (Monniot & Monniot 1985)
	-

	 Corella eumyota 
Traustedt, 1882
	2004 (Arenas et al. 2006)
	-
	2002 (Lambert 2004)
	-

	 Styela clava 
 Herdman, 1881
	1953 (Carlisle, 1954)
	-
	1968 (Monniot 1970)
	-

	 Asterocarpa humilis 
  (Heller, 1878)
	2009 (Bishop et al. 2013)
	-
	2005 (Bishop et al. 2013)
	-

	 Botrylloides violaceus
Oka, 1927
	2004 (Arenas et al. 2006)
	-
	2004 (JDDB & G Lambert pers. obs.) 

	-

	Botrylloides diegensis  Ritter &
 Forsyth, 1917
	2004 (G Lambert pers. comm.)
	-
	2004 (JDDB pers. obs.)

	1999 (G. Breton pers. comm.)

	 Bugula neritina 
(Linnaeus, 1758)

	c. 1911 (reappearance 1999**) (Ryland et al. 2011)
	-
	“Mid-20th century” (Ryland et al. 2011)
	-

	 Tricellaria inopinata d’Hondt & Occhipinti Ambrogi, 1985
	1998 (Dyrynda et al. 2000)
	-
	1999 (Cook et al. 2013)

	2000 (Cook et al. 2013)

	 Watersipora subatra 
(Ortmann, 1890)
	2008 (Ryland et al. 2009) as W. subtorquata
	-
	1999 (Ryland et al. 2009) as W. subtorquata

	1968-73  d’Hondt,1984, as W. aterrima; see Ryland et al. 2009)

	 Schizoporella japonica 
Ortmann, 1890
	2012 (ALEY, CAW & JDDB pers obs)

	2010 (Ryland et al. 2014)
	-
	-

	Crassostrea gigas
(Thunberg, 1793)
	1967 (Walne & Spencer 1971)
	1967 (Walne & Spencer 1971)
	1971 (Grizel & Héral 1991)

	1971 (1966?) (Grizel & Héral 1991)

	 Crepidula fornicata 
(Linnaeus, 1758)
	1908-9 (Orton, 1915) 

	1872 (extinct?) then c. 1888 (Eno et al. 1997)
	1949 (1935?) (Blanchard, 1995)

	

	 Austrominius modestus 
(Darwin, 1854)
	c. 1943 (Bishop, 1947)
	-
	1950 (Bishop, 1954)

	-


*Photographic record without specimen.  ** No surviving populations were known towards the end of the 20th Century.
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Fig.  1.  Relationship between size (number of berths) of marinas and number of NIS recorded in each in 2010 and 2013.
[2 columns]
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Fig. 2.  Frequency distribution of NIS based on the number of marina sites occupied by each species in surveys in Devon & Cornwall (10 sites) and Brittany (7 sites).  The same 13 taxa are included in each diagram.
[2 columns]
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Fig. 3.  Occurrence of the non-indigenous ascidian Asterocarpa humilis in marinas in Devon & Cornwall and in Brittany in repeat RASs in 2010 and 2013. Note rapid spread in Devon & Cornwall.
[2 columns]
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Fig, 4.  Spread of Botrylloides diegensis (black) on the main pontoons at TOR following its initial discovery during the 2010 RAS. North is at top of page; entrance to marina lies just south of region shown. 
[1 column]
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Fig. 5.  Scatter plot of years of first recorded occurrence in France and England on the English Channel coast of the NIS recorded in the RAS surveys, with a line of equality.  (Schizoporella japonica is not plotted as it has not yet been recorded on the French coast.)
[1.5 columns]
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