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Abstract

The northwest Pacific colonial ascidian Perophora japonica Oka, 1927 was first reported from Ireland in 2012 from Carlingford Marina and
with increased frequency by 2014. Colonies were found in three additional marine inlets: Strangford Lough in 2012, Mulroy Bay in 2013,
and Clew Bay in 2015. Colonies overgrew marine algae and sessile invertebrates attached to floating pontoon units supporting a marina
boardwalk, and were also found on the low shore and at depths of 24 m. The species should now be considered established in Ireland. It is
unknown how this ascidian arrived, but it is likely to be from elsewhere in Europe either on the hulls of vessels, with commercial oyster
movements, or with drifting algae. These are currently the most northern records for the species in the north-east Atlantic, the nearest records

to Ireland being from Anglesey on the north coast of Wales.
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Introduction

The colonial tunicate Perophora japonica Oka, 1927
is native to the northwest Pacific Ocean, and is
commonly found along coasts in the Sea of Japan,
and Pacific coasts of the islands of Hokkaido and
Honshu, Japan, and from the Korean Strait
(Nishikawa 1991). In Japan, it has been reported to
foul Pacific oysters in cultivation (Akawara 1990).
Within the Pacific, the species has been introduced
to California on the west coast of North America,
where it is known from a marina in Humbolt Bay in
2003 (Lambert 2005) and in 2011 from San Diego
Bay and in 2012 from Bodega Harbor (California
Department of Fish and Wildlife 2014).

On European Atlantic coasts, it was first recorded
in 1982 from Normandy and northern Brittany
(Monniot and Monniot 1985), and subsequently found

in the Gironde Estuary in the Bay of Biscay in 1992
(Pérez-Portela et al. 2012), in The Netherlands in
2004 (Faasse 2004; Gittenberger 2007), and north-
western Spain in 2008 (EI Nagar et al. 2010).
Perophora japonica appeared on the southwest
coast of Britain at a marina in Plymouth Sound in
August 1999 (Nishikawa et al. 2000). There was a
brief presence a few years later in the Fleet Lagoon,
on the south coast (Baldock and Bishop 2001). There
are records from Guernsey in 2003, 2005 and 2007
(Bishop 2005; Pérez-Portela et al. 2012; Ryland et
al. 2009). It appeared on the Norfolk coast south-
east England in 2010 (Spray and Watson 2011) and
in 2012 from the Helford River on the Cornish coast
(Gall 2012) and Anglesey (Wales) (NBN Gateway
2016). To date, it has not been recorded in Scotland
(Nall et al. 2015). Here we report the occurrence of
Perophora japonica from three sea loughs on the
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northern coasts, and Clew Bay on the western coast
of the island of Ireland, representing the most
northerly populations in the north-east Atlantic.

Methods and results

Marinas and shores were examined on the north-
eastern Irish coast (Figure 1) during August and
September 2012 from Carlingford Lough to Lough
Foyle (Minchin and Nunn 2013). In Strangford
Lough, colonies were encountered while examining
the biota on the lower shore in August or September
of 2012, 2013 and 2015. In Carlingford Lough, a
marina berthing a hundred and fifty leisure craft,
was examined during 2005, 2006, 2008, 2012 and
2014 (Minchin 2007; Ryland et al. 2009; Minchin and
Nunn 2013). The exposed sides of the marina
floating pontoons that support boardwalks were
sampled using a scraper with pocket net that
collected loosened fouling organisms. Floating
pontoons are easily accessed at all tidal stages,
whereas sampling on the lower shore restricted
sampling time. Colonies were also collected at 24.2 m
by using a 0.1m” Day grab in Carlingford Lough in
July 2013 (R. Snijder pers. comm.) and from the
shore in June 2013. In Mulroy Bay and Clew Bay,
colonies were encountered while examining the biota
on the lower shore in June 2013 (Mulroy) and
August 2015 (Clew Bay).

Perophora japonica could be distinguished from
the native Perophora listeri Forbes, 1848 by the
green-yellow translucent zooids of ~4 mm and yellow,
usually distal, stellate plaques (although these are
seasonal). The native P. listeri has zooids which are
generally transparent and somewhat laterally flattened
(Millar 1970), and is the only native species of this
genus known from British waters (Nishikawa et al.
2000).

Perophora japonica was found in four loughs and
multiple sites within each lough (Table 1; Figure 1).
A small number of colonies were first found
attached to the holdfasts of Saccharina latissima (L.)
Lamouroux at Carlingford Marina during late August
of 2012. It was present at a low abundance on three
of the thirty pontoons sampled (Minchin and Nunn
2013). By September 2014, colonies were more
abundant on the laminae and holdfasts of this kelp
(Figure 2). It had also increased its range, occurring at
a low abundance on twenty pontoons and was common
on seven of the thirty pontoons examined. Colonies
also grew over mussels, serpulid polychaetes, ascidians,
and the bryozoan Bugula neritina (Linnaeus, 1758).
Colonies of P. japonica were observed on the shore
under large boulders on the north side of Carlingford
Lough. Also, specimens of P. japonica (with yellow
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Figure 1. Distribution of Perophora japonica in Ireland.
1. Carlingford Lough, 2. Strangford Lough, 3. Mulroy Bay
4. Clew Bay.

plaques) were recovered at the entrance to this Lough
at a depth of 24.2 m on a large stone from a gravel,
shell, and coarse sand substrate—both the intertidal
and the subtidal occurrences being in 2013.

Perophora japonica was first found in Northern
Ireland from the lower shore of Sketrick Island
Narrows in Strangford Lough on 17 September 2012
(Minchin and Nunn 2013). It has since been recorded
from this site for five successive years (Table 1), and
at two additional sites close to Sketrick Island.

Elsewhere, colonies of P. japonica were observed
on the lower shore at two sites in Mulroy Bay in 2013,
and from one site in Clew Bay in 2015 (Table 1).
These colonies were either attached directly to the
underside of boulders, or to fronds of Fucus serratus
Linnaeus.

Discussion

Perophora japonica was first found in Ireland in 2012
in Carlingford Lough, and had increased its abun-
dance there by September 2014. It was not noticed
during previous surveys at this site in August 2005
and June 2006 (Minchin 2007), nor during September
2008 (Ryland et al. 2009). It is therefore likely to
have arrived since 2008 although, when present in
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Table 1. Records of Perophora japonica in Ireland.

Marine inlet Position Substrate Dates Collector

Carlingford Lough

Greencastle Rocks 54°02.40'N, 06°06.61'W rock 25.6.2013 IN

Killowen 54°04.37'N, 06°11.11'W under boulders 25.6.2013 JN

Carlingford Marina 54°03.10'N, 06°11.47'W pontoon fouling 28.8.2012 DM
3.9.2014 DM

East of Greenore 54°01.82'N, 06°07.31'W Day grab, 24.2m 12.7.2013 R. Snijder

Strangford Lough

Sketrick Island Narrows 54°29.41'N, 05°38.57'W large stones, Fucus serratus 17.09.2012 BP
8.8.2013 IN
11.8.2014 IN
1.10.2015 IN
22.7.2016 IN

Rainey Island Narrows 54°29.62'N, 05°38.93'W Fucus serratus 21.9.2012 IN
3.10.2012 IN
21.8.2013 IN

Ballydorn Quay 54°29.40'N, 05°38.85'W entwined in holdfasts of 2.9.2015 IN

Saccharina latissima

Mulroy Bay

Rawros Point 55°11.30'N, 07°05.90'W under boulders 22.6.2013 N

Crannoge Point 55°12.25'N, 07°08.40'W under boulders 23.6.2013 JN

Drumnacraig Bay 55°12.30°N, 07°47.00W’ under boulders 21.6.2016 IN

Clew Bay

Annagh Island 53°47.59'N, 09°35.75'W under boulders & 1.8.2015 N

on Fucus serratus

Figure 2. Examples of colonies of Perophora japonica found on fouling biota on marina pontoons in Carlingford Lough, August 2012.

low numbers, it might be overlooked due to its small
size or be mistaken for the native P. listeri when the
yellow stellate plaques were not present. At the
Carlingford Marina, the colonies, of P. japonica
were numerous, and present two years apart. It has
also now appeared in three other separate marine
inlets (and was present in Strangford Lough for five
successive years); therefore, the species should be
considered established in Ireland.

The occurrence of P. japonica close to Pacific oyster
growing areas in all four inlets might suggest its

presence, and subsequent spread, is due to transmission
along with oyster movements. This is possible
because, since January 1993, Pacific oysters have
been imported from France, and from Guernsey, near
where P. japonica was first recorded in the English
Channel (Monniot and Monniot 1985). In Japan, its
occurrence as a fouling species on Pacific oysters
indicates a potential mode of transport (Akawara 1990).

Small craft are also active in these same four
inlets, although there is little such activity in Mulroy
Bay, and there are no records known of this ascidian
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occurring on the hulls of vessels. Nevertheless, P.
Japonica is known to occur on marinas in the north-
east Pacific (Lambert 2005), Brittany (Pérez-Portela
et al. 2012), the south coast of Britain (Baldock and
Bishop 2001; Arenas et al. 2006; Bishop et al. 2015),
and now in Carlingford Marina. Such a presence at
marina sites implicates leisure craft in transmissions.

Natural dispersal can occur during the swimming
larval stage, or by colonies attached to drifts of algae
(rafting). It has been associated with Sargassum
muticum in France (Monniot and Monniot 1985),
which may also provide an opportunity for the
species to spread. However, there is a third very
effective means of dispersal. Colonies enlarge by
budding asexually from the stolons, which produce
terminal yellow plaques. These plaques are very
sticky; they break off, float away, and stick to any
substrate they come into contact with; subsequently
developing stolons that bud to form new colonies
(Mukai et al. 1983). The localised spread by stolons,
the production of free-living larvae, and detachment
of plaques make it likely that this small, inconspi-
cuous, ascidian may already be spread over a greater
area than at the sites where it has been found in this
study. Apart from its common occurrence in
Normandy, all other sites that have been invaded do
not appear to be of management concern.

While the current records represent the most
northerly records within Europe, it might soon be
expected to appear on the western coast of Scotland.
P. japonica is known to endure cold winters within
its natural range since it occurs close to Vladivostok
in the Russian Federation (Sanamyan 1998), and it
has shown an ability to spread to quite separate
marine inlets in Ireland.
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