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Porcupine MNHS welcomes new members - 
scientists, students, divers, naturalists and all 
those interested in marine life. 
We are an informal society interested in marine 
natural history and recording, particularly in the 
North Atlantic and ‘Porcupine Bight’. 

Members receive 2 Bulletins per year (individuals 
can choose to receive either a paper or pdf 
version; students only receive the pdf) which 
include proceedings from scientific meetings, field 
visits, observations and news.

Membership fees: Individual £18     Student £10 

Aims of the Society
• To promote a wider understanding of the 

biology, ecology and distribution of marine 
organisms.

• To stimulate interest in marine biodiversity, 
especially in young people.

• To encourage interaction and exchange of 
information between those with interests in 
different aspects of marine biology, amateur 
and professional alike.
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Editorial 

I love books.  I have books everywhere.  All sorts of 
books piled high, in all sorts of places.  Many of my 
much-loved books are field guides and not just marine 
ones.  I enjoy not only taking them with me when I 
am off on a trip, but I often pore over them at home, 
with a cup of coffee.  It came as a huge shock the 
other day, when my youngest son (who is becoming 
a keen naturalist and photographer) stated that he 
“hates” the feel of books. How can that be?  I love the 
smell and feel of books, and he really doesn’t. His ‘go 
to’ for any identifying or information about anything 
is to google it.  Even though we have mountains of 
books aimed at all sorts of levels, google is his default 
for any research.  

This had me wondering three things:

1. When should the Porcupine Bulletin go digital only?

2. Will books lose their place in our everyday world?

3. Why have I still not found a good mobile app for 
identification of UK marine life?

This whirlwind of questions then led me to reflect 
on my own default behaviour for identifying in the 
field.  With mixed feelings, I realised that it is based 
around taking a picture and, either waiting until I’m 
home to check in a book, OR (and this is where this 
editorial is going), I google it!  Yes, me a book lover, 
using google as a default.  I have discovered Google 
photos is a very handy app for at least starting on 
the path to identifying.  It has provided some helpful 
sign-posting for wildflowers and insects, but I haven’t 
really used it much for marine identification.  This 
had me thinking: how good is Google photos as a 
gateway for marine identification?  Would it direct 
to any suitably accurate and respected websites?  I 
have yet to experiment with this to any great degree 
but what it has also made me realise is that there are 
many excellent apps and websites we may all be using 
as a resource.  It would be brilliant if more Porcupines 
could let us know what their go-to apps/websites are 
for marine information and identification.  You will 
see in this Bulletin that Paul Brazier has reviewed 
marine mollusc and barnacle species accounts by Ian 
Smith and additional editors Paula Lightfoot and 
Simon Taylor, and these are available on ResearchGate.  
This is one of many gems out there.  What have you 
come across that you find helpful, interesting and 
would recommend to others?  I would be keen to hear 
from you and build up my digital/online library as 
well as continue to add to my ever-precarious book 
mountains. 

Vicki Howe, Hon. Editor

Photo: Vicki Howe
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Field Studies Council 
Marine courses

The Field Studies Council is running several 
online sessions and courses for those interested 
in marine topics during 2022:

Virtual course 
Conservation of Marine Mammals

28th April – 9th June
A 4 week online course with Anna Bunney 
investigating historical and modern threats to 
marine mammals, their role in the ecosystem 
and measures for protection. Bookings close 
25th April.

Field courses
Discovering Rocky Shores: Dale Fort

Saturday 30th April – Sunday 1st May
An introductory course looking at animals, 
seaweeds and lichens and the rocky shore 
ecosystem, led by John Archer-Thompson.

Marine Science Weekend: Flatford Mill
Friday 5th August – Sunday 7th August

Aimed at young enthusiasts 16–25 years old, 
this residential weekend will include field trips 
to the nearby Suffolk coast as well as lab and 
classroom sessions.

Marine Science Camps: Dale Fort

Saturday 9th – Thursday 14th April &
Saturday 22nd – Thursday 27th October

A 6 day camp opportunity for young people, 
16–24 years old who are interested in marine 
biology and marine science. This course will 
be an ideal way to gain skills and experience 
in marine conservation, ecosystem surveys and 
species identification. A course highlight will 
be the focus on Atlantic grey seals with visits 
to  various sites to watch newly born seal pups.

Roger Bamber Research Grant
Applications are closed for the 2022 round of 
the Roger Bamber Research Grant. Successful 
applicants will be notified by 31st March and 
an announcement will be made at the annual 
conference on 2nd April. 

Applications for the 2023 award can be made at 
any time and will close on 31st January 2023, 
however no decision will be made or monies 
awarded until March 2023. Eligible projects can 
apply for up to £1000 in  support. 

The two projects awarded grants for 2021 have 
both been given further time to complete their 
work due to delays caused by the ongoing 
pandemic. A progress report on the ‘Plethora 
of Porifera’ is available to read in this Bulletin 
(p14).

Details on applying and eligibility, as well as 
guidance notes, can be found on the Porcupine 
website or contact us with ideas and for a 
discussion if you’d like some advice.  The email 
is grantsawards@pmnhs.co.uk

Field Trips 2022

Lundy Marine Festival 2022 
The Porcupine Society is delighted to be 
joining forces with the Lundy Marine Festival 
to organise fieldwork to the island in July 
2022. See p4–5 in this Bulletin for further 
details and the Society website for complete 
details on costs and logistics (http://pmnhs.
co.uk/pmnhs-annual-field-meetings).
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18th MBA Postgraduate 
Conference

Turn of the Tide: Marine organisms in an 
ocean of change

Liverpool John Moores University
20th–22nd April 2022

The first hybrid version of this (normally) 
annual event will offer both in-person and 
online access to all 3 days of the event. Online 
registration to the streamed event is open to 
all ages and free although only postgraduates 
may attend in-person.

This annual conference provides a welcoming 
and open environment for postgraduate students 
from leading marine science institutions to 
share their research. Additionally, the program 
includes a suite of internationally renowned 
key-note speakers, who are leading experts in 
marine biological research.

The conference will have three days of talks, 
poster sessions and workshops designed to 
develop delegates’ scientific and future career 
skills. 

Details are available from https://mba2022.org. 

Young Marine Biologist Summit 2022 
26th November

Know any budding marine biologists? 

The Young Marine Biologist (YMB) Summit is 
a Marine Biological Association event for 12-
18 years-olds consisting of a series of talks 
and workshops, networking opportunities 
and a careers Q&A session.

This year’s Summit theme will be ‘Hidden 
Ocean’ although registration and further 
details are yet to be announced. The 2021 
Summit ‘Ocean Predators’ is available 
to watch via the MBA YouTube channel 
https://www.youtube.com/channel/UC-
N12nKByuiMt9Lu8X2VeyA 

Snorkelling for Marine Biology
Saturday 23rd – Thursday 28th July 

This course for 16–25 year olds will provide 
a taste of our fascinating underwater world 
and qualify you as a BSAC Club Snorkel Diver. 
Time out of the water will be spent learning 
about marine habitats and species, marine 
conservation and current threats to our oceans.

MBA Short Courses
Further details of all MBA 
events can be found at 
https://www.mba.ac.uk/
events#b23 

Introduction to Plankton
Saturday 7th May – Sunday 8th May

Learn about a wide range of planktonic 
organisms,  both phytoplankton and 
zooplankton with Dr Dave Conway. This course 
includes the collection of live samples.

Introduction to Rocky Shore Species 
Identification

Saturday 14th May – Sunday 15th May
An introduction to the main groups of animals 
and seaweeds found on British rocky shores. 
This course includes field visits, lectures, 
demonstrations and an in-depth look at some 
commonly found species.

Introduction to Scientific Illustration
Saturday 15th – Sunday 16th October

A 2 day course with Marc Dando, wildlife 
and scientific illustrator, learning drawing 
techniques to help document scientific 
observations
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The Lundy Marine Festival 2022
Robert Irving

Co-ordinator, Lundy Marine Festival 2022

In order to publicise the 
50 years of existence of 
the Marine Protected Area 
at Lundy, and to highlight 
the cause of marine 
conservation in general, 
we’re hosting a Marine 

Festival at the island this coming summer (for 
the second time of asking!). You may recall 
that a proposed Festival had been planned for 
two years ago, but in mid-March of 2020 we 
had to postpone the whole thing thanks to the 
covid pandemic and its associated lockdown. 
We’re keeping our fingers crossed that such an 
eventuality will not strike twice.

So, the Marine Festival at Lundy in 2022 will 
run from 14th July until 11th September. 2022 
will be an auspicious year for Lundy as it marks 
50 years since a “policy for the management 
of the shore and seabed around Lundy” was 
published (Hiscock et al., 1972), effectively 
signalling the establishment of the island’s 
voluntary marine nature reserve - the first of 
its kind in the UK. A lot of water has passed 
by the island since then, and we’re intending 
to use the Festival as a means of highlighting 
the MPA’s history and its importance in the 
development of marine conservation in the UK.

We’ll also be putting on a whole host of marine-
related activities, research projects, displays, 
games, talks and other events, all encouraging 
volunteer participation in the name of citizen 
science. At the core of the Festival will be 
the Bioblitz (as mentioned elsewhere in this 
Bulletin), with recording taking place on 
the island’s shores and in the subtidal too 
throughout the whole Festival.

We’re delighted that Porcupine MNHS members 
will be joining us at the start of the Festival 
(14th–19th July). The emphasis will be on 
the Bioblitz during this week in particular, so 
your ID skills will be much appreciated! We’ll 
be joined at the same time by a small team 
from the Natural History Museum’s Darwin 
Tree of Life project (attempting to collect DNA 

samples from every living organism within the 
British Isles), the local North Devon Coastwise 
group, members of the Lundy Field Society 
and cetacean experts from the SeaWatch 
Foundation. 

The recently renovated St Helen’s Church, 
which has now become an education centre 
as well as a place of worship, will be used 
as a ‘pop-up’ field laboratory so that there’ll 
be a place for folks to identify and preserve 
specimens. Two days of boat diving have also 
been arranged for the last two days. Besides 
coming up with an inventory of species, there’ll 
be a number of monitoring projects, both on 
the shore and underwater, to participate in.

Check-out the Festival’s website (www.
lundymarinefestival.org.uk) for the most up-
to-date news, which will be up and running 
by the end of January.

I look forward to welcoming you to Lundy and 
for some quality recording being accomplished. 
Now all everyone needs to do is to pray for 
good weather!

Reference
Hiscock, K., Grainger, I.G., Lamerton, J.F., Dawkins H.C. 
& Langham, A.F. 1972. Lundy Marine Nature Reserve - a 
policy for the management of the shore and seabed around 
Lundy. Annual Report of the Lundy Field Society 23: 39–45.



 PMNHS Bulletin 17: Spring 2022 5

Option 4 (just diving arriving by boat on Saturday

Summer

Field Meeting

 

 

Lundy Island, Devon Thursday 14th - Tuesday 19th

July 2022 

@PorcupineMNHS www.pmnhs.co.uk Porcupine Marine Natural History Society

To book: 

 
BioBlitz shore
survey & field

lab.
Option to arrive
or leave island

by boat

Thursday 
14th

Friday 
15th

Saturday
16th

Sunday 
17th

Monday
18th

Tuesday
19th

Depart
Ilfracombe @
10am by boat
BioBlitz shore
survey & field

lab

BioBliz shore
survey & field

lab

Explore day!
Shore SCUBA
diving, shore
survey & field

lab options

Boat SCUBA
diving & field

lab

Boat SCUBA
diving & field lab.

Returning to
Ilfracombe at

6:30pm

(   )

Option 1 (whole trip with diving)

Option 3 (just shore surveys leaving by boat on Saturday)

Option 5 (just boat diving, not staying on the Island & returning to Ilfracombe each evening)

Option 2 (whole trip without diving)

Porcupine MNHS are taking part in the Lundy Marine Festival 2022 (rescheduled from 2020). We
will be joining the start of the festival during spring tides which kicks off with a BioBlitz where we'll
be back in our natural environment on the shore followed by shore and boat diving. This is a 6 day
trip staying on Lundy with options to join and leave at various times. The programme is as follows:

Booking is essential. This field meeting is being organised by Cat Joniver and Jon
Moore. If you are interested in coming or have questions please email Cat at
porcupine@pmnhs.co.uk with your preferred option (1-5, see above). 

Full details including accommodation options and prices can be found here: 
https://pmnhs.co.uk/pmnhs-annual-field-meetings 
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Porcupine field meeting to the 
Gower

11 & 12 September 2021
Jon Moore

Surveyors:  Abbie Taylor, Adam Jenkins, Anna 
Holmes, Cat Joniver, Ellie Parry, Emma Kenyon, 
Frances Dipper, Jacob Cameron, Jim Bull, Jon 
Moore, Karley Khan, Kate Mortimer-Jones, 
Kelsey Harrendence, Laura Hanley, Matt Green, 
Rhodri Irranca-Davies, Teresa Darbyshire, Vicki 
Billings, Winter Dotto, Vicki Howe.

The initiative for this field meeting came partly 
from a realization that despite (or because of) 
the proximity to Swansea University the number 
of records of marine species in the NBN Atlas 
(https://nbnatlas.org/) and JNCC’s Marine 
Recorder database (https://jncc.gov.uk/our-
work/marine-recorder/) is surprisingly low. A 
brief review of the latter noted a lack of records 

for several common species that are well within 
their known geographical limits on the Gower.

Two sites were visited on consecutive days: 
Bracelet Bay (51.5666 N, 3.9785 W) to Mumbles 
Pier (51.5692 N, 3.9763 W) on the 11th (Figure 
1 top, 2, 3) and the southwest side of Oxwich 
Bay to Oxwich Point (51.5539 N, 4.1580 W to 
51.5449 N, 4.1452 W) on the 12th (Figure 1 
bottom).  Weather conditions were good and 
the low spring tides were reasonable (0.8 m 
at 15:40 & 1.3 m at 16:30).  Maximum tidal 
range at Mumbles is around 10 metres. Table 1 
lists all species recorded from the middle and 
lower shores.

Bracelet Bay, at the southeast end of the Gower, 
is predominantly rocky and wave exposed with 
a mosaic of low-lying broken bedrock habitats 
and some sandy gullies (Figure 2). Barnacles 
and limpets dominated much of the broad 
midshore, with some pools, but the lower 
shore was a mix of Fucus serratus, red algal 

Fig.1: Location maps. Contains public sector information licensed under the Open 
Government Licence v3.0.

FIELD TRIPS
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turfs and Sabellaria reef with a good variety of 
snails and other invertebrates. Most surveyors 
spent some time there and then moved across 
the causeway on the inside of Middle Head to 
the more wave sheltered shore near Mumbles 
Pier (Figure 3). Here, the mid and lower shore 
comprised a mixed silty boulder cobble gravel 
habitat, with fucoids on the boulders and 
abundant green algae.  The abundant micro-
habitats, including under boulders, provided 
a rich source of sponges, worms, molluscs, 
crabs, other crustacea (Figure 4), small fish 
and algae.  The metal stanchions of the Pier 
are exposed to stronger tidal currents and were 
densely festooned with mussels, algae and a 
large variety of filter feeders. Numerous feather 
stars, hydroids (Figure 5), encrusting and erect 
bryozoa and many ascidians were found, but we 
could have spent our whole time just inspecting 

those vertical and horizontal struts and still not 
discovered everything. A chance meeting on the 
shore with two other natural history enthusiasts 
prompted a successful hunt for stalked jellyfish 
in the channel near Middle Head.

The rocky shore at Oxwich Bay is sheltered from 
wave exposure and includes a large variety of 
habitats, from the sandy stony ground next to 
the beach to the rugged broken bedrock ridges 
and gullies towards the Point (Figure 6). Pools 
(shallow and deep), mini-rapids, overhangs, 
sloping surfaces (in and out of shade), small and 
large boulders were all present.  The rippled fine 
sand beach habitats were less heterogeneous 
but were at least easy to dig.  Fucoids, kelp 
and a variety of dense red algal turfs were 
plentiful on the mid and lower shore.  Some of 
the larger deeper pools are in gullies on the lee 
side of large ridges, providing sheltered habitat 

Fig. 2 (above): Bracelet Bay. Photo: Jon Moore

Fig. 3 (below): Mumbles Pier and surrounding boulder shore.  Photo: Cat Joniver
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for well-developed algal assemblages and a 
variety of fish and large crustacea (Figure 7). 
Some more stalked jellyfish were found in one 
pool (Figure 8). A few intrepid surveyors almost 
reached Oxwich Point itself before turning back 
to the beach ahead of the tide (Figure 9).

A notable feature of both sites was substantial 
quantities of the non-native pop pom weed 
Caulacanthus okamurae, particularly on the 
Oxwich shore where it dominated many mid 
eulittoral bedrock slopes (Figure 10). It seems 
to like growing epiphytically on Osmundea 
pinnatifida in the mid and lower mid shore, 
but also on other weeds. It only arrived in 
UK about 20 years ago (Guiry 2020) and some 
monitoring programmes have followed its 
gradual proliferation, but several surveyors 
around southwest Britain and Ireland recorded 
it in abundance in 2021.

Many thanks to Jim Bull and Teresa Darbyshire, 
who gave us brief talks on grey seals and 
methods used for collecting polychaetes 
respectively; and to Winter Dotto, Matt Green 
and Cat Joniver who jointly organized the 
meeting. The whole event was held outdoors, 
so there were no facilities for laboratory 
work after the fieldwork, but some surveyors 
collected specimens for later identification. 
The Castellamare bar and restaurant at Bracelet 
Bay provided much welcome nourishment and 
a perfect outdoor seating area for the thirsty / 
hungry surveyors. Marine biological discussions 
continued well into the Saturday evening.

Reference
Guiry, M.D. 2020. The spread of the European adventive 
Caulacanthus okamurae Yamada (Caulacanthaceae, 
Rhodophyta) to Ireland. Notulae Algarum 162. 5pp.

Fig. 4: Dynamene bidentata. Photo: Adam Jenkins Fig. 5: Sea hare Aplysia punctata near Mumbles Pier.  
Photo: Rhodri Irranca-Davies

Fig. 6: Midshore bedrock with dense algae and pools, Oxwich Bay.  Photo: Vicki Howe
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Fig.7 (top left): Spider crab Maja brachydactyla at Oxwich 
Point, with algal ‘wig’.  Photo: Winter Dotto

Fig. 8 (top right): Stalked jellyfish Calvadosia campanulata 
at Oxwich Point. Photo: Jon Moore

Fig.9 (middle): The last remaining surveyors at Oxwich 
Bay. Photo: Winter Dotto

Fig. 10 (bottom): Dense turf of pom pom weed Caulacanthus 
okamurae. Photo: Jon Moore



PMNHS Bulletin 17: Spring 202210

Taxon Bracelet Bay Oxwich Bay

Porifera
Sycon ciliatum (Fabricius, 1780) P

Halichondria (Halichondria) panicea (Pallas, 1766) P

Hymeniacidon perlevis (Montagu, 1814) P P

Clathria (Microciona) atrasanguinea (Bowerbank, 1862) P P

Cnidaria
Calvadosia campanulata (Lamouroux, 1815) P P

Dynamena pumila (Linnaeus, 1758) P P

Obelia Péron & Lesueur, 1810

Actinia equina (Linnaeus, 1758) P P

Anemonia viridis (Forsskål, 1775) P P

Metridium senile (Linnaeus, 1761) P

Platyhelminthes
Prostheceraeus vittatus (Montagu, 1813) P

Entoprocta
Pedicellina Sars, 1835 P P

Sipuncula
Golfingia (Golfingia) elongata (Keferstein, 1862) P

Annelida
Thalassema thalassema (Pallas, 1774) P

Harmothoe clavigera (M. Sars, 1863) P

Pholoe inornata Johnston, 1839 P

Sthenelais boa (Johnston, 1833) P P

Eteone longa (Fabricius, 1780) P P

Eulalia clavigera (Audouin & Milne Edwards, 1833) P P

Syllis cornuta Rathke, 1843 P P

Myrianida Milne Edwards, 1845 P

Neanthes nubila (Savigny, 1822) P

Nereis zonata Malmgren, 1867 P P

Perinereis cultrifera (Grube, 1840) P

Nephtys cirrosa Ehlers, 1868 P

Marphysa sanguinea (Montagu, 1813) P

Lysidice unicornis (Grube, 1840) P

Aonides paucibranchiata Southern, 1914 P P

Malacoceros vulgaris (Johnston, 1827) P

Dipolydora coeca (Örsted, 1843) P

Pseudopolydora pulchra (Carazzi, 1893) P

Magelona filiformis Wilson, 1959 P

Magelona mirabilis (Johnston, 1865) P

Cirratulus cirratus (O. F. Müller, 1776) P P

Cirriformia tentaculata (Montagu, 1808) P

Flabelligera affinis M. Sars, 1829 P

Table 1: Taxa recorded from Bracelet Bay (including Mumbles Pier) and Oxwich Bay. Taxonomy according to the World Register 
of Marine Species (WoRMS) (http://www.marinespecies.org/msbias/).
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Taxon Bracelet Bay Oxwich Bay

Notomastus M. Sars, 1851 P

Arenicola marina (Linnaeus, 1758) P

Asclerocheilus intermedius (Saint-Joseph, 1894) P

Sabellaria alveolata (Linnaeus, 1767) P P

Lanice conchilega (Pallas, 1766) P P

Nicolea venustula (Montagu, 1819) P

Polycirrus norvegicus Wollebaek, 1912 P

Spirobranchus Blainville, 1818 P P

Spirorbinae Chamberlin, 1919 P

Myzostoma cirriferum Leuckart, 1836 P

Tubificoides benedii (d’Udekem, 1855) P

Chelicerata
Nymphon gracile Leach, 1814 P P

Achelia echinata Hodge, 1864 P P

Ammothella longipes (Hodge, 1864) P

Arthropoda
Verruca stroemia (O.F. Müller, 1776) P

Chthamalus montagui Southward, 1976 P P

Chthamalus stellatus (Poli, 1791) P P

Semibalanus balanoides (Linnaeus, 1767) P P

Perforatus perforatus (Bruguière, 1789) P P

Austrominius modestus (Darwin, 1854) P P

Apherusa bispinosa (Spence Bate, 1857) P

Apherusa cirrus (Spence Bate, 1862) P

Apohyale prevostii (H. Milne Edwards, 1830) P

Lysianassa ceratina (Walker, 1889) P

Nototropis guttatus Costa, 1853 P P

Gammarus locusta (Linnaeus, 1758) P

Abludomelita obtusata (Montagu, 1813) P P

Ampithoe rubricata (Montagu, 1808) P

Photis Krøyer, 1842 P

Jassa falcata (Montagu, 1808) P

Aora typica Krøyer, 1845 P P

Caprella equilibra Say, 1818 P

Cyathura carinata (Krøyer, 1847) P

Dynamene bidentata (Adams, 1800) P P

Jaera Leach, 1814 P

Idotea balthica (Pallas, 1772) P

Idotea granulosa Rathke, 1843 P

Tanais dulongii (Audouin, 1826) P P

Palaemon longirostris H. Milne Edwards, 1837 P

Palaemon serratus (Pennant, 1777) P

Crangon crangon (Linnaeus, 1758) P

Pagurus bernhardus (Linnaeus, 1758) P
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Taxon Bracelet Bay Oxwich Bay

Porcellana platycheles (Pennant, 1777) P P

Maja brachydactyla Balss, 1922 P

Cancer pagurus Linnaeus, 1758 P P

Necora puber (Linnaeus, 1767) P

Carcinus maenas (Linnaeus, 1758) P P

Xantho hydrophilus (Herbst, 1790) P

Anurida maritima (Guérin-Méneville, 1836) P

Mollusca
Lepidochitona cinerea (Linnaeus, 1767) P

Patella vulgata Linnaeus, 1758 P P

Patella pellucida Linnaeus, 1758 P

Phorcus lineatus (da Costa, 1778) P P

Steromphala cineraria (Linnaeus, 1758) P

Steromphala umbilicalis (da Costa, 1778) P P

Littorina littorea (Linnaeus, 1758) P P

Littorina obtusata (/fabalis) (Linnaeus, 1758) P

Nucella lapillus (Linnaeus, 1758) P P

Aplysia punctata (Cuvier, 1803) P

Mytilus edulis Linnaeus, 1758 P P

Hiatella rugosa (Linnaeus, 1767) P

Bryozoa
Crisia eburnea (Linnaeus, 1758) P

Alcyonidium (polyoum / gelatinosum) J.V.F.Lamouroux, 1813 P

Alcyonidium diaphanum (Hudson, 1778) P

Alcyonidium hirsutum (Fleming, 1828) P

Alcyonidioides mytili (Dalyell, 1848) P

Flustrellidra hispida (Fabricius, 1780) P P

Nolella dilatata (Hincks, 1860) P P

Amathia lendigera (Linnaeus, 1758) P

Amathia imbricata (Adams, 1800) P

Cryptosula pallasiana (Moll, 1803) P

Aetea anguina (Linnaeus, 1758) P

Scruparia chelata (Linnaeus, 1758) P

Electra pilosa (Linnaeus, 1767) P P

Crisularia plumosa (Pallas, 1766) P

Echinodermata
Antedon bifida (Pennant, 1777) P

Asterias rubens Linnaeus, 1758 P P

Amphipholis squamata (Delle Chiaje, 1828) P

Chordata (Tunicata)
Morchellium argus (Milne Edwards, 1841) P

Didemnum maculosum (Milne Edwards, 1841) P

Styela clava Herdman, 1881 P

Botrylloides leachii (Savigny, 1816) P
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Taxon Bracelet Bay Oxwich Bay

Chordata (Vertebrata)
Ciliata mustela (Linnaeus, 1758) P

Nerophis lumbriciformis (Jenyns, 1835) P

Symphodus melops (juvenile) (Linnaeus, 1758) P

Gobius paganellus Linnaeus, 1758 P P

Rhodophyta
Porphyra C.Agardh, 1824 P P

Rhodothamniella floridula (Dillwyn) Feldmann, 1978 P P

Gelidium pulchellum (Turner) Kützing, 1868 P P

Palmaria palmata (Linnaeus) F.Weber & D.Mohr, 1805 P

Hildenbrandia Nardo, 1834 P

Corallina Linnaeus, 1758 P P

Gracilariopsis longissima (S.G.Gmelin) Steentoft, L.M.Irvine & Farnham, 1995 P

Mastocarpus stellatus (Stackhouse) Guiry, 1984 P

Chondrus crispus Stackhouse, 1797 P P

Plocamium cartilagineum (Linnaeus) P.S.Dixon, 1967 P

Caulacanthus okamurae Yamada, 1933 P P

Lomentaria articulata (Hudson) Lyngbye, 1819 P

Ceramium Roth, 1797 P

Ceramium virgatum Roth, 1797 P P

Membranoptera alata (Hudson) Stackhouse, 1809 P

Osmundea pinnatifida (Hudson) Stackhouse, 1809 P P

Ochrophyta
Ectocarpaceae C. Agardh, 1828 P

Cladostephus spongiosus (Hudson) C.Agardh, 1817 P P

Fucus serratus Linnaeus, 1753 P P

Fucus vesiculosus Linnaeus, 1753 P P

Chlorophyta
Ulva (flat) Linnaeus, 1753 P P

Ulva (tubular) Linnaeus, 1753 P P

Chaetomorpha linum (O.F.Müller) Kützing, 1845 P

Cladophora rupestris (Linnaeus) Kützing, 1843 P

Bryopsis J.V.Lamouroux, 1809 P
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A Plethora of Porifera

An Extraordinary Habitat for Sponges in 
Lyme Bay, Dorset

Lin Baldock

Introduction
Professional and citizen science surveys 
in Lyme Bay over the last 25 years have 
demonstrated high sponge diversity in the 
area, especially on the extensive circalittoral 
reef systems. Seasearch data for Lyme Bay (25 
years) includes some 88 sponge taxa, while a 
survey in Lyme Bay undertaken on behalf of 
Natural England identified 38 sponge taxa from 
just four 1m2 quadrats (Baldock, 2019). This 
compares favourably with results reported by 
Berman et al. (2013) for a three year survey 
around Skomer when a total of 59 taxa 
were recorded. Jones et al. (2020) reported 
130 sponge entities for the Skomer Marine 
Conservation Zone (MCZ) since surveys started 
in 1991, their six survey sites producing a total 
of 72 taxa of which 14 were either undescribed 
or needed further research. No detailed surveys 
of the sponge fauna of Lyme Bay have been 
carried out to date. 

In 2019, an extraordinary habitat based entirely 
on sponges was found on a ledge in Lyme Bay 
by Nick Owen (Owen, 2019). The substrate for 
the habitat is provided by massive sponges 
such as Stelletta grubii, Stryphnus ponderosus, 
Pachymatisma johnstoni and Dercitus bucklandi 
in particular (Figure 1). These are overgrown 
by an astonishing diversity of other sponges 
as well as hydroids, including the rarely 
recorded Halecium tenellum Hincks, 1861, 
and bushy bryozoa all interspersed with the 
nationally scarce anemone Aiptasia couchii 
Gosse, 1858. Other rarities reported from the 
site include the sponges Adreus fascicularis 
and Dysidea pallescens and the hydroid 
Aglaophenia kirchenpaueri (Heller, 1868). Since 
the discovery of this habitat, Seasearch divers 
have visited six locations along this ledge 
recording the same community at all sites. A 
similar but less diverse version of this habitat 
has been found off St Aldhelm’s Head east of 
Portland Bill indicating a wider occurrence in 
Dorset waters.

Up until 2021, a total of 40 sponge taxa had 
been identified in situ to species level in 
this special Lyme Bay habitat. No samples 
of sponge crusts had been collected for 

Fig. 1: An example of the sponge diversity on Long Ledges reef, Lyme Bay. ©Lin Baldock

SH
ORT ARTICLES
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subsequent laboratory identification so there 
are virtually no records for encrusting taxa. 
Sponge crusts were recorded as common or 
frequent by survey divers indicating the 
potential for significant taxonomic diversity 
within this morphological group.

Methods
Prior to starting any collecting, permission 
was obtained from the Marine Management 
Organisation to sample sponges from Lyme 
Bay reefs which are a designated feature of 
the Lyme Bay and Torbay SAC.

Study locations were selected from the 
feature we have called Long Ledges (identified 
in 2019). Both sites on this feature were 
located on the western side in water depths 
of approximately 22m (Figure 2). Two further 
sites, which looked as though they might be 
suitable for this particular sponge habitat, were 
selected by careful review of high resolution 
multibeam bathymetry available for Lyme Bay 
using a Geographic Information System (GIS). 
Selection was based on the aspect of the reef 
profiles in relation to the prevailing currents 
which run northwest/southeast depending 
on the state of the tide. Figure 2 shows the 
locations of all four dive sites surveyed during 

the present study. Sponges were only recorded 
in situ from sites which did not support the 
unusual sponge habitat which was the focus 
of the study.

Sample Collection and Curation

Divers, all Seasearch volunteers, working 
in pairs, took three macro photographs of 
individual sponges in situ (brushing off silt 
between photographs if required), removed 
a small piece (1–3cm2) of the colony using a 
knife and placed each piece in separate, clean, 
uniquely labelled plastic bags. Great care was 
taken to ensure ‘clean’ samples of each sponge 
to avoid spicule contamination from adjacent 
sponges. Once back on the boat samples were 
kept cool and in the dark. On return to the 
laboratory the same day the samples were 
described briefly, linked with the relevant 
photographs and preserved in individual, 
uniquely labelled containers in ethanol.

Samples of 14 sponge species were also 
successfully collected for the Darwin Tree of 
Life (DToL, https://www.darwintreeoflife.org/) 
project  which required larger samples. Each 
diver was given a target species to collect and 
the sampling technique carefully explained 
before the dive (Figure 3). Material was 

Fig. 2: Location of study sites in Lyme Bay. Contains OS data © Crown copyright and database right (2021). Not to be used 
for navigation.
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delivered to staff from the Marine Biological 
Association on the day of collection. All survey 
data will be entered into the Dorset Seasearch 
database using Marine Recorder.

Collection of 3D imagery and reef profile details

Underwater images for the 3D reconstruction 
of the reef were collected by Matt Doggett and 
Hugh Waite using slightly different techniques. 
Matt collected still images using a mirrorless 
camera, ambient light and manual white 
balance; while Hugh captured video using a 
GoPro camera with video lights. The 3D models 
were constructed using software by Agisoft 
(Figures 4A&B; https://www.agisoft.com/).

Ray Scott swam a profile across the site 
orientating the dive track perpendicular to the 
rocky reef while obtaining GoPro video footage. 
Information from the video was related to the 
depth profile of the dive computer and the 
various habitats distinguished (Figure 5).

Richard Yorke obtained a series of high 
resolution still images of some of the reef 
faces and combined these using proprietary 
stitching software to produce scenic panoramas 

Fig. 3: Sponge collection for the Darwin Tree of Life discussed 
with diver volunteers before the dive. ©Charlotte Bolton.

Fig. 4: A. 3D photogrammetry model of Long Ledges reef. ©Matt Doggett. Numbered items are reflected in Figure 4B.This link 
provides on-line access to the 3D model which can be rotated and zoomed. https://skfb.ly/o7oAX.; B. 3D photogrammetry 
model of Long Ledges reef. ©Hugh Waite. Numbered items are reflected in Figure 4A. This link provides on-line access to the 
3D model which can be rotated and zoomed. https://skfb.ly/orXw8. See text p17 for explanation of numbers 1–4.

A

B
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of the reef wider than was possible from 
single images given the prevailing underwater 
conditions (Figure 6).

Results
Three days of diving were achieved on four 
different sites. Four other days which had 
been scheduled for 2021 were lost either to 
bad weather or for other logistical reasons. Six 
Seasearch forms were returned (four Surveyor, 
two Observer) from these sites with three dives 
on the same site on the main sponge reef on 
Long Ledges. Table 1 provides a list of sponge 
taxa recorded at each dive site. Results of the 
analysis of 17 sponge crusts collected from 
Long Ledges for laboratory identification are 
not yet available.

The two techniques used to construct the 
3D model of the reef produced very similar 
results overall (Figures 4A & 4B). Note that the 
two models are of adjoining parts of the reef 

system linked by items 1–3 (massive Cliona 
celata sponges) and 4 (white photogrammetry 
targets), these are numbered in each image. 
The dive transect (Figure 5) and the wide view 
panoramas of the reef (Figure 6) give additional 
detail adding to the information provided by 
the 3D models. Seasearch survey forms provided 
data on the biota. The combined result of these 
various approaches to recording features of the 
site provide an excellent impression of this 
underwater landscape. 

The survey descriptions and underwater 
imagery of the study site on Long Ledges 
show parallel ledges of deeply pitted limestone 
bedrock running southwest to northeast, 
separated by mobile sediment of biogenic, 
medium sand in waves with the crests running 
perpendicular to the ledges. Steeper northwest 
facing scarp slopes have small boulders at 
the base. The dip slopes of both reefs have a 
thin veneer of mobile sand. The steeper rock 

Fig. 6: Photographic panorama of part of Long Ledges reef. ©Richard Yorke.

Fig. 5: Dive profile 
across Long Ledges 
reef. ©Ray Scott.
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Table 1: List of sponge taxa with their abundance recorded on four rocky reefs in Lyme Bay, September 2021.

Species Long 
Ledges_2

John’s 
Sunsets

Long 
Ledges NW

East of 
Sawtooth

Adreus fascicularis (Bowerbank, 1866) o r o

Amphilectus fucorum (Esper, 1794) f r o f

Aplysilla rosea (Esper, 1794) r

Axinella dissimilis (Bowerbank, 1866) o o o r

Ciocalypta penicillus Bowerbank, 1862 r r r

Clathrina sp. r p

Cliona celata Grant, 1826 o f o o

Crella rosea ? (Topsent, 1892) r

Dercitus bucklandi (Bowerbank, 1858) r r o

Dysidea fragilis (Montagu, 1814) o r o r

Endectyon delaubenfelsi Burton, 1930 r

?Eurypon red crust r

Haliclona simulans (Johnston, 1842) f o o f

Haliclona fistulosa Van Soest & Hooper, 2020 o r o

Haliclona sp. p

Halicnema patera Bowerbank, 1864 p r r r

Hemimycale columella (Bowerbank, 1874) o r o o

Hymedesmia paupertas (Bowerbank, 1866) r r r r

Hymeniacidon kitchingi (Burton, 1935) f o o

Iophon hyndmani (Bowerbank, 1858) r r

Iophon nigricans (Bowerbank, 1858) o o o f

Miscellaneous sponge crusts o c f r

Oscarella sp. r r

Pachymatisma johnstonia (Bowerbank in Johnsrton, 1842) r f o r

Phorbas plumosus (Montagu, 1814) p o

Polymastia boletiformis (Lamarck, 1815) o r o

Polymastia cf. aggultinans Ridley & Dendy, 1886 r

Polymastia penicillus (Montagu, 1814) r r

Raspailia hispida (Montagu, 1814) r r

Raspailia ramosa (Montagu, 1814) o o o o

Stelletta grubii Ridley & Dendy, 1886 p p

Stelligera rigida Van Soest & Hooper, 2020 r r r

Stelligera stuposa (Ellis & Solander, 1786) r o r

Stryphnus ponderosus (Bowerbank, 1866) p

Tethya citrina Sarà & Melone, 1965 r

Tethyspira spinosa (Bowerbank, 1874) r

Ulosa digitata (Schmidt, 1866) o r r r

Myxilla incrustans (Johnston, 1842) r

Porifera crusts (to be determined) 17 samples
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surfaces were dominated by the bryozoan 
Chartella papyracea (Ellis & Solander, 1786) 
with a diverse array of sponges (Figures 1 & 7).

A second site on Long Ledges supported the 
same diverse sponge community on similar 
rock ledges but with a lower profile. The 
southeast facing dip slope at this second 
site supported a very diverse version of the 
seafan/sponge biotope Eunicella verrucosa 
(Pallas, 1766)  and Pentapora foliacea 
(Ellis & Solander, 1786) on wave-exposed 
circalittoral rock (CR.HCR.XFa.ByErSp.Eun) 
(JNCC, 2015). This community included the 
nationally scarce sponges Adreus fascicularis 
and Endectyon delaubenfelsi. The trumpet 

anemone (Aiptasia couchii) was recorded as 
common at all sites. The steeper scarp slope 
supported the sponge dominated habitat. 
The fact that the underlying substrate was 
provided by massive sponges was not always 
evident as Figure 8 shows. Here an orange 
sponge crust had been sampled only to find 
it overgrowing Stryphnus ponderosus.

The two other sites which were selected as 
being possible suitable locations for this 
habitat were found to be very different 
(Figures 9 & 10). The steep faces of the 
rock ledges had deep fissures and lacked 
the dense turf of C. papyracea and sponges 
of the Long Ledges sites. Deep overhangs 
supported Pachymatisma johnstonia with a 
diverse community of sponge crusts as well as 
the southern cup coral Caryophyllia inornata 
(Duncan, 1878) but underlying massive 
sponges such as Stryphnus, Stelletta and 
Dercitus were absent. These ledges appeared 
rather bare in comparison with the Long 
Ledges habitat. The rock surfaces were rather 
smooth as opposed to deeply eroded.

Samples of 14 sponge species were collected for 
the DToL (Table 2) from the Long Ledges site.

Fig. 7: Sponge community on Long Ledges showing prevalence of massive sponges (red boxes) as a substrate. 
©Lin Baldock

Fig. 8: A red sponge crust overgrowing Stryphnus 
ponderosus. ©Lin Baldock
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Discussion
A total of 2,300 sponge records representing 
89 sponge taxa have been recorded by 
Seasearch surveys from Lyme Bay in the past, 
with 17 taxa accounting for 75% of these. 
The whole Dorset Seasearch data set contains 
more than 8,560 individual sponge records 
but interestingly only a total of 110 named 
taxa. This raises the question: do sites east of 
Portland Bill support lower sponge diversity 
despite the greater sampling effort in east 
Dorset waters.

Survey work in Lyme Bay by Natural England 
in a study of fragile anthozoan and sponge 

Fig. 9: Reef profile east 
of Sawtooth Ledges.  
©Tina Scott

Fig. 10: Reef face John’s Sunsets. ©Mike Markey

Iophon nigricans* Dercitus bucklandi

Ciocalypta penicillus Haliclona simulans

Stelligera stuposa* Haliclona fistulosa

Raspailia ramosa Ulosa digitata

Polymastia boletiformis Tethyspira spinosa

Dysidea fragilis Cliona celata

Axinella dissimilis Hemimycale columella

Table 2: List of sponge taxa collected by Seasearch divers 
from the Long Ledges study site for the DToL project. 
Species identities confirmed by Christine Morrow are 
indicated by an asterisk.
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habitats on the circalittoral reefs produced 
a total of 38 sponge taxa from only four 1m2 

quadrats (Baldock, 2019). Again, indicating 
high taxonomic diversity for this group in 
the area.

The present survey failed to find the same 
diverse sponge habitat at two of the three 
sites that were visited in the hope of extending 
records for this habitat away from the Long 
Ledges feature. These sites would appear to 
experience similar current conditions, but 
there are, no doubt, subtle differences in 
current, impacts of wave action, sediment 
scour etc. It is suspected that the geology of 
the reefs is critical in determining the presence 
or absence of the special sponge community. 
Those reefs lacking it had smoother-textured 
rock surfaces and much deeper fissures without 
the same sort of pitted upward-facing surfaces. 
Information on the detailed geology of these 
reefs is not available but it is thought to be 
a type of limestone for which the Jurassic 
coast is famous. However,  this broad category 
covers many different rock types, each with 
subtle differences in chemical composition and 
response to weathering and bioerosion.

The results of this survey show that Seasearch 
is very much a team effort and interesting 
and novel results can be obtained by skilled 
volunteer divers using a variety of specialist, 
but not necessarily expensive, equipment. The 
value of the end result is greater than the sum 
of its parts.
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Recording Intertidal Marine 
Isopods

Warren Maguire

British Myriapod & Isopod Group
w.maguire@ed.ac.uk

December 2020 saw the launch of a new 
recording scheme for intertidal marine isopods, 
run by the British Myriapod & Isopod Group 
(BMIG) in conjunction with the Biological 
Records Centre (BRC). This article discusses 
the intertidal marine isopods, a fascinating 
and poorly recorded group of organisms found 
on shores all around Britain and Ireland and 
introduces this recording scheme.

Background
Woodlice (members of the sub-order Oniscidea) 
are a familiar part of the British and Irish 
fauna, occurring in a wide range of habitats, 
from the coast to high mountains. Although 
the diversity of woodlice in the British Isles 
is relatively low, over 40 species have been 
recorded, ranging from the 2.5mm least 
pygmy woodlouse, Trichoniscus pygmaeus 
Sars, 1898, to the 30mm sea slater, Ligia 
oceanica (Linnaeus, 1767) (see Figure 1). 
The woodlice, together with the four species 
of freshwater waterlice (members of the 
family Asellidae), have been well surveyed in 
Britain and Ireland, with BMIG (www.bmig.
org.uk) organising a long-running recording 
scheme (see Gregory 2009). The woodlice 
and waterlice are part of a large order of 
organisms, the isopods (Order Isopoda), most 
of which live not on dry land or in freshwater 
but in marine environments. These species 
are rather less well known, especially those 

that occur in deeper waters, but around 70 
species have been recorded intertidally around 
Britain and Ireland, including the tiny (1.4 
mm) Microjaera anisopoda Bocquet & Levi, 
1955 and the ectoparasitic Anilocra Leach, 
1818 species, which can grow up to 50 mm. 
Whilst the offshore species remain beyond 
the reach of most of us, the intertidal marine 
isopods can be more easily observed. In the 
early 1970s, the British Isopod Study Group 
(the predecessor of BMIG) launched a joint 
Isopod Recording Scheme, which covered the 
woodlice, waterlice and intertidal marine 
isopods of Britain and Ireland, but this shortly 
afterwards split into the Non-Marine Recording 
Scheme (covering woodlice and waterlice) 
and the Marine Recording Scheme (Holdich 
& Lincoln 1974). This second scheme ceased 
to operate a few years later, due to a lack of 
submissions and difficulty of verifying records 
without the aid of voucher specimens or 
images. Since that time, no general recording 
scheme for intertidal marine isopods has 
existed, though David Holdich and others have 
continued to gather records in subsequent 
decades. The demise of the intertidal marine 
isopod recording scheme was unfortunate, 
as these organisms, which are an important 
component of our intertidal fauna, have 
remained poorly recorded.

The intertidal marine isopods of Britain 
and Ireland
As noted above, about 70 marine isopod 
species have been recorded intertidally around 
Britain and Ireland. This number is necessarily 
imprecise for two reasons. Firstly, most 
intertidal species are also found sublittorally, 
and some of them are primarily sublittoral in 
distribution, only occasionally being found 
in the intertidal zone. It is possible that 
other sublittoral species, especially those 
that live near to the shore, could turn up in 
the intertidal zone. Secondly, new species, 
especially parasitic ones, continue to be added 
to the British/Irish list (see, for example, 
Jenkins & Griffin 2020). Indeed, the intertidal 
marine isopod list has recently had one rather 
surprising addition, not from the deep sea but 
from the land: the sea slater, Ligia oceanica 
(Linnaeus, 1767). Recent DNA analysis 
(Dimitriou et al. 2019) suggests that the family Fig 1: Sea slater Ligia oceanica
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Ligiidae is not part of the sub-order Oniscidea 
(woodlice) but instead is closer to the sub-
orders Valvifera and Sphaeromatidea. This 
means that 18 families in the order Isopoda 
are represented intertidally around Britain 
and Ireland, and their members comprise a 
diverse set of organisms in terms of their 
morphologies, life cycles, habits and habitats. 
It is not possible to discuss all of these here, 
but they include:

• The Gnathiidae, benthic isopods with only 
five pairs of legs, of unusual shape, and with 
strong sexual dimorphism. Usually found 
in mud and silt (often sublittorally, though 
Paragnathia formica (Hesse, 1864) occurs in 
saltmarshes), the juveniles are free-swimming 
ectoparasites of fish, adult females have 
large, bulbous bodies, whilst adult males have 
prominent, beetle-like mandibles.

• The predatory and scavenging Cirolanidae, 
built for speed and often strikingly patterned, 
they are mostly found offshore but include the 
familiar Eurydice species, which can be seen 
swarming over sand at low tide.

• The Cymothoidae ectoparasites, which 
include not only the Anilocra species but also 
the mouth-dwelling ‘tongue-biter’ Ceratothoa 
steindachneri Koelbel, 1878 (see Figure 
2). These sharp-clawed fish parasites are 
protandrous hermaphrodites with complex life 
cycles. Free-swimming immature males become 

female when they attach to an unoccupied 
host and subsequent arrivals remain male, 
with mating pairs spending their lives on or 
in the host fish.

• At least 19 species across five families 
(Cabiropidae, Hemioniscidae, Bopyridae, 
Entoniscidae and Dajidae) that are internal 
parasites of barnacles, marine isopods, and 
other crustaceans. Often confined to a single 
host species, these are also protandrous 
hermaphrodites with complex life cycles. 
In addition, they display obvious sexual 
dimorphism and, in the case of females, 
extreme body modification as an adaption to a 
sedentary life inside another creature. In some 
cases (e.g. Ancyroniscus bonnieri Caullery & 
Mesnil, 1919), the female loses most (or even 
all) obvious isopod characteristics, becoming 
a shapeless egg-producing sac.

• The wood boring Limnoriidae (gribbles), 
common little isopods that spend their lives 
tunnelling in piers, boat hulls and driftwood, 
and can thus have considerable economic 
impact despite their small size.

• The ball-rolling Sphaeromatidae, reminiscent 
of (but not closely related to) the pill woodlice 
(Armadillidiidae). These, usually mid-sized 
isopods, include species that live in upper 
saltmarsh pools and ditches, thus overlapping 
in distribution with the terrestrial woodlice. 
Some species (e.g. Cymodoce truncata Leach, 
1814; see Figure 3) exhibit marked sexual 
dimorphism.

• The slater-like Idoteidae, which includes 
some of the most commonly encountered 
intertidal species, such as Idotea granulosa 
Rathke, 1843. These fairly large isopods are 
typically found under stones and amongst 

Fig 2: Ceratothoa steindachneri parasitising a lesser 
weever (Echiichthys vipera Cuvier, 1829)

Fig 3: Cymodoce truncata
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seaweed in the intertidal zone, or swimming 
in shallow water, especially at low tide.

• The Janiridae, related to and somewhat 
similar in appearance to the freshwater asellids 
(waterlice). These include the ubiquitous 
Jaera species, which require microscopic 
examination for identification, but also a 
number of less commonly encountered isopods, 
including the Munna species, which are mainly 
sublittoral and are of atypical shape.

The diversity of these species mean that they 
can be found in a wide range of habitats within 
the intertidal zone. Some, such as Paragnathia 
formica (Hesse, 1864) and Lekanesphaera 
rugicauda (Leach, 1814) are estuarine and 
saltmarsh residents, whilst others can be found 
in intertidal lichens (Campecopea hirsuta 
(Montagu, 1804)), in worm-tubes and other 
similar structures (Cleantis prismatica (Risso, 
1826)), amongst sponges and in Laminaria 
holdfasts (Janira maculosa Leach, 1814), 
under stones in freshwater outflows (Jaera 
nordmanni (Rathke, 1837)), or swimming 
freely at sea (Eurydice pulchra Leach, 1815, 
Figure 4). And, of course, the parasitic species 
are found with their hosts. This diversity of 
lifestyles and habitats means that surveying 
intertidal marine isopods can be a challenge, 
requiring a range of techniques, though 
thankfully only a small amount of equipment 
is usually needed (see further at www.bmig.
org.uk/page/finding-intertidal-isopods).

Identification
The identification of intertidal marine isopods 
was opened up to a wider audience with the 
publication of Ernst Naylor’s British Marine 

Isopods in 1972. This guide, with keys and 
line drawings, has been made available online 
by the Natural History Museum at https://
isopods.nhm.org/pdfs/5121/5121.pdf. The 
second edition of this, Naylor & Brandt (2015), 
updated the nomenclature and reorganised 
the content somewhat, but is essentially 
the same guide. A similar though slimmed-
down guide, also by Ernst Naylor, appears in 
Hayward & Ryland (2017). These resources are 
indispensable for anyone wishing to identify 
intertidal isopods around Britain and Ireland, 
though none of them contain all known 
intertidal species, and their treatment of the 
difficult Lekanesphaera genus, in particular, 
is imperfect. For example, Naylor (1972) and 
Naylor & Brandt (2015) leave out L. levii 
(Argano & Ponticelli, 1981), whilst Naylor’s 
chapter in Hayward & Ryland (2017) leaves 
out L. monodi (Arcangeli, 1934). Thus other 
sources of information are required (see 
further below).

Identification of most intertidal isopods 
is relatively straight-forward, with macro-
characteristics being sufficient to determine 
species in many cases. Nevertheless, close 
views and/or macro photography are often 
essential. Several genera (e.g. Lekanesphaera 
and Jaera) are more complicated and require 
microscopic examination (particularly of 
setation patterns on the pereopods) for 
definite identification. The parasitic species 
present particular problems, but their identity 
can usually be determined by the host species 
as well as characteristics of the isopods 
themselves. Except in the most obvious 
of cases, species and key features should 
be photographed and, where necessary, 
voucher specimens should be collected for 
closer examination, verification, and future 
reference. Being soft-bodied, specimens 
should be preserved in 70% ethanol or 
isopropyl alcohol solution. None of the 
intertidal marine isopods around Britain and 
Ireland is considered to be rare, so collection 
of small numbers of specimens for study and 
recording purposes has a negligible effect 
on the environment. Nevertheless, collectors 
should bear the impact on local populations 
in mind and, of course, adhere to any local 
restrictions.

Fig 4: Eurydice pulchra
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The BMIG intertidal marine isopod 
recording scheme
As was noted above, the intertidal marine 
isopods of Britain and Ireland are extremely 
under-recorded. For example, prior to the 
author’s work in southeast Scotland, only 
a handful of records from the area for nine 
species were contained in the National 
Biodiversity Network (NBN) database (www.
nbnatlas.org). Since 2017, the author has 
added many more records of most of these 
species and has recorded a further 14 species 
in the area, many of which have been found 
in multiple hectads. Several of them have 
barely been recorded in eastern Britain at 
all. It is clear that our current understanding 
of the distribution and ecology of these 
species is rudimentary, despite many of them 
being relatively straightforward to find and 
identify. Thus, there is a great deal of scope for 
amateur naturalists to add considerably to our 
knowledge of this group of organisms. With 
this in mind, the British Myriapod & Isopod 
Group, in partnership with the BRC, launched 
a new intertidal marine isopod recording 
scheme in December 2020 to complement 
the existing woodlice and waterlice scheme. 
This scheme, organised by the author, aims 
to collect records for all intertidal isopods in 
the UK (records from the Republic of Ireland 
are also welcome). All records are valuable, 
whether gathered casually or as the result of 
survey work. The primary portal for record 
submission is iRecord (irecord.org.uk), 
though the scheme organiser is also happy 
to receive records directly. Photographs and 
micrographs should be submitted with the 
record, whilst voucher specimens should be 
sent to the scheme organiser in the case 
of rare or difficult species. Since 2021, the 
scheme has also been processing intertidal 
isopod records submitted to iNaturalist (www.
inaturalist.org), which feed into iRecord once 
they reach ‘Research Grade’. Further details of 
the scheme are available at www.bmig.org.uk/
page/marine-isopod-recording-scheme. Thus 
far, over 1,000 records have been verified, 
many of which have already been imported 
into the NBN database, adding considerably 
to our knowledge of the distribution of these 
species.

In order to facilitate identification and 
recording of intertidal species, BMIG has put 
together webpages containing details of the 
recording scheme, species guides (including 
for those not found in Naylor 1972, Naylor 
& Brandt 2015 and Hayward & Ryland 2017), 
photographs, key references, and tips on 
finding intertidal isopods and identifying 
difficult species: see www.bmig.org.uk/
checklist/marine-isopods-checklist and linked 
pages. In conjunction with the published 
keys, this information will enable fieldworkers 
to identify and record their finds and thus 
contribute significantly to our knowledge of 
intertidal marine isopods around Britain and 
Ireland. BMIG encourages anyone interested 
in our coastal wildlife to submit records for 
intertidal isopods: all records are gratefully 
received!
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Review of PDF Marine mollusc 
and barnacle species accounts 
available on ResearchGate by 

Ian Smith and additional editors 
Paula Lightfoot and Simon Taylor

Paul Brazier

Ian modestly describes himself as an “Amateur 
marine biologist who creates detailed, illustrated 
species accounts of barnacles and marine 
gastropods”, and in doing so, Ian has so 
far written and illustrated 42 accounts in 
ResearchGate (https://www.researchgate.net/
profile/Ian_Smith19/publications) describing 
marine species and a number more looking at 
anatomy and techniques of characterisation and 
identification. In addition, Ian has generated 
many more albums of species accounts in Flickr 
with illustrative photographs (https://www.
flickr.com/photos/56388191@N08/collections/)

Each species account is fully illustrated 
with painstaking detail.  There are clear and 
accurate photographs throughout the account, 
with annotations where necessary to indicate 
key features.  The text is highly technical, but 
for the less experienced, a valuable glossary of 
terms is given towards the end of the account.  
One which I shall be sure to be using on every 
occasion!  Descriptions of the shell (inside 
and out) and the body, including internally 
functional anatomy, in some accounts, is 
very detailed, demonstrating a considerable 
knowledge of these animals, and an enthusiasm 
to teach others the skill of traditional 
characterisation of fauna.  A separate section 
on ‘Key Identification Features’ is a critical 
part of the account, which provides hints on 
methods of observation, as well as the required 
features for confirming the species.  Often, the 
key features of similar species are also given, to 
increase confidence in identifying a specimen, 

Fig. 1: Extract from the Patella ulyssiponensis account – photographs, annotation and notes
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using these accounts.  Further sections provide 
useful information on ‘Habits and Ecology’ 
and ‘Distribution and Status’, which are both 
of general interest and important in correctly 
identifying a specimen.  This is information 
that often is lacking when using simple keys 
for the identification of specimens, and yet 
adds so much more to the understanding of 
the animal and its environment.  Each account 
is not complete without acknowledgement of 
the input by other skilled marine conchologists 
and a full references and links section, 
providing a list of diverse papers to keep any 
researcher busy.

Ian has put an extraordinary amount of effort 
into the species accounts, and continues to 
generate more.  I find that I can dip into them 

at my leisure, to broaden my understanding 
of marine benthic ecology, or I can target 
the precise account and section to aid in 
identification of specimens.  Whilst the 
accounts are drenched in photographic images, 
there are yet more on Flickr pages, which are 
linked from the main documents, and these 
additional images offer a greater diversity of 
views of the animals, showing the variability 
(and similarity) within and between species.

The following PDF documents are available 
from ResearchGate and Flickr as of December 
2021 (a number of these have also been 
published in Mollusc World – the magazine 
of the Conchological Society of Great Britain 
and Ireland):

Fig. 2: Extract from the Patella ulyssiponensis 
account – photographs, annotation and notes. QR 
code (below) links to the account
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Polyplacophora
Leptochiton cancellatus (G.B. Sowerby II, 1840), 
Identification and Biology

Leptochiton scabridus  (Jeffreys, 1880), 
Identification and Biology

Lepidochitona cinerea (Linnaeus, 1767), 
Identification and Biology

Tonicella marmorea (O. Fabricius, 1780), 
Identification and Biology (with Simon Taylor 
and Paula Lightfoot)

Boreochiton ruber (Linnaeus, 1767), Identification 
and Biology (with Paula Lightfoot)

Acanthochitona crinita (Pennant, 1777), 
Identification and Biology

Acanthochitona fascicularis (Linnaeus, 1767), 
Identification and Biology

Patellogastropoda
P. vulgata key features are included in accounts 
for P. ulyssiponensis and P. depressa.

Patella ulyssiponensis Gmelin, 1791, Identification 
and Biology

Patella depressa Pennant, 1777, Identification 
and Biology

Patella pellucida Linnaeus, 1758, Identification 
and Biology (with Paula Lightfoot)

Tectura virginea (O. F. Müller, 1776), Identification 
and Biology

Testudinalia testudinalis (O. F. Müller, 1776) 
Identification & Biology (with Simon Taylor)

Vetigastropoda
Diodora graeca (Linnaeus, 1758), Identification 
& Biology

Margarites helicinus (Phipps, 1774) Identification 
and Biology

Phorcus lineatus (da Costa, 1778), Identification 
& Biology

Gibbula magus (Linnaeus, 1758) Identification 
and Biology

Steromphala cineraria (Linnaeus, 1758) 
Identification and Biology

Steromphala umbilicalis (da Costa, 1778) 
Identification and Biology

Calliostoma zizyphinum (Linnaeus, 1758), 
Identification and Biology

Tricolia pullus (Linnaeus, 1758) Identification 
and Biology

Caenogastropoda, Littorinimorpha
Lacuna crassior (Montagu, 1803) Identification 
and Biology

Lacuna pallidula (da Costa, 1778) Identification 
and Biology

Differentiating Littorina obtusata sensu stricto 
(Linnaeus, 1758) from Littorina fabalis (Turton, 1825)

Lamellaria latens (O. F. Müller, 1776) Identification 
and Biology

Bittium reticulatum (da Costa, 1778) Identification 
and Biology

Caenogastropoda, Neogastropoda
Nucella lapillus (Linnaeus, 1758), identification 
and biology

Recognition of Tritia nitida (Jeffreys, 1867) in 
Britain and Ireland

Heterobranchia, Aplysiida
Akera bullata O. F. Müller, 1776, Identification and 
Biology (with Clive Craik)

Aplysia punctata (Cuvier, 1803) Identification 
and Biology

Heterobranchia, Pleurobranchidae
Berthella plumula (Montagu, 1803) Identification 
and Biology

Heterobranchia, Cephalaspidea
Philine punctata (J. Adams, 1800) Identification 
and Biology

Heterobranchia, Runcinida
Runc ina coronata  (Quatrefages,  1844) 
Identification and Biology

Heterobranchia, Sacoglossa
Elysia viridis (Montagu, 1804) Identification and 
Biology

Placida dendritica (Alder & Hancock, 1843) 
Identification and Biology

Limapontia capitata (O. F. Müller, 1774) 
Identification and Biology

Limapontia depressa Alder & Hancock, 1862, 
Identification and Biology

Limapontia senestra (Quatrefages, 1844) 
Identification and Biology

Heterobranchia, Nudibranchia
Doto coronata Gmelin, 1791, Identification and 
Biology

Doto koenneckeri Lemche, 1976, Identification 
and Biology

Goniodoris castanea Alder and Hancock, 1845, 
Identification and Biology

Jorunna tomentosa (Cuvier, 1804) Identification 
and Biology

Heterobranchia, Ellobiida
Otina ovata, Identification & Biology (= O. otis)

Other PDFs
Anatomy of marine gastropods without dissection

Introduction to Barnacle Morphology & 
Identification

Amphibalanus improvisus (Darwin, 1854) 
Identification and Biology
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How ‘Porcupines’ can tackle 
shoreline oil spills: case studies 

from the highs and lows of 
latitude and energy level 

David Little

david.i.little@btinternet.com

Summary
This article poses questions arising during 
clean-up and recovery studies of oil spills. 
Three major spills with differing energy levels, 
sediments, and other factors (hydrological, 
ecological and human) had various delays in 
remediation (intended, deferred, bureaucratic 
and corrupted). Monitoring at these sites 
demonstrates improving conditions.

Introduction and Methods
Within 18 months of the 1967 Torrey Canyon 
spill in Cornwall there was a vast literature 
(~1,000 references) on oil spills. Between 
800–1,000 publications with a primary focus 
on the 1989 Exxon Valdez spill in Alaska were 
reviewed by Wiens (2013). Today, numbers of 
publications run to several tens of thousands, 
including those arguing that we have rather 
missed the point about oil’s global climate 
impact (Little et al. 2021).

To disentangle oil spill fate and effects from 
background variations in control sites, a ‘triad’ 
of methods is needed: laboratory bioassays; 
water, sediment and tissue contaminant 
analyses; and field biological monitoring using 
replicated and stratified random sampling 
designs. Passive samplers are sometimes used 
to assess organisms’ exposure to oil, whereby 
caged mussels Mytilus sp. (Linnaeus, 1758) 
and/or semi-permeable membrane devices 
(SPMD) accumulate bioavailable hydrocarbons 
over time. Although scientific methods for 
studying the effects of oil spills are established 
(e.g. PREMIAM 2018), it is challenging to 
achieve Before-After-Control-Impact (BACI) 
designs and Source-Pathway-Receptor (SPR) 
causal links. The logical sequence of study 
evolves during a response, although each 
stage may be revisited as questions arise on 
monitoring targets, indicators of impact and 
recovery, clean-up end-points, and reference 
communities for ecological restoration.

An understanding of relative environmental 
sensitivity assists in the identification of 
protection priorities, and in the definition 
and approval of appropriate clean-up and 
restoration approaches. A common method 
of ranking sensitivity is the Environmental 
Sensitivity Index (ESI) first developed by 
Gundlach & Hayes (1978). This is based 
primarily on physical energy level and 
consequent residence times of stranded 
oil seen in real spills. It was confirmed in 
field experiments by Little & Scales (1987). 
The ESI also correlates with the time for 
ecological recovery after an oil spill (Neff 
1987). The perception of impacts depends 
on the resources at-risk, interest features 
and protection status (e.g. Special Areas of 
Conservation and Sites of Special Scientific 
Interest). Biotope mapping can inform the Oil 
Spill Contingency Plan (OSCP) and the clean-up 
decision-making process.

The Shoreline Clean-up Assessment Technique 
(SCAT; Owens & Sergy 1994) is a more 
operational approach that asks: ‘What do you 
need to do on arrival at an unknown segment 
of oiled shoreline to plan and achieve a net 
environmental benefit from the clean-up at 
this site?’ This is a logical OSCP approach, 
along with spill trajectory-modeling and the 
ESI that predicts oil persistence in advance of 
the spill. The difference is that SCAT teams 
use aerial and rapid ground surveys to pin-
point shores that are actually oiled, and then 
document them using standard field codes, 
qualitative estimates, abundance scales, field 
sketches, stills and video photography. Being 
inter-agency and multi-disciplinary, SCAT 
teams aim to reach a field consensus on the 
severity and character of oil impact, so that 
clean-up recommendations may be made on 
the spot. This builds trust between parties, 
avoids reversion to entrenched positions, and 
facilitates site sign-off by stakeholders, as 
follows:

OSCP trajectory modeling  ESI mapping  
SCAT survey  Clean-up decisions  Further 
SCAT survey  Sign-off

A crucial question posed by Baker (1997) 
is: ‘How clean is clean?’ It depends partly 
on who provides baseline data to select 
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the monitoring targets, impact indicators, 
reference sites and restoration goals. Key 
data come from surveys by government, oil 
industry, conservation agencies, NGOs…. 
and natural history societies like ‘Porcupine’. 
Together, they can knowledgeably facilitate 
spill response and impact assessments from 
local to landscape scales.

Case Study Results: Tidal Flats, Gravel 
Beaches, Mangrove and Saltmarsh
Model

Assessment of the ecological condition, 
tolerance and recovery potential of an oiled 
site is prerequisite for decisions on clean-
up, restoration or non-intervention. Very 
useful are spill cases where no clean-up was 
attempted, such as the 1970 Arrow in Nova 
Scotia (Canada) and the 1974 Metula in 
Tierra del Fuego (Chile). Both areas include 
coarse- and fine-grained sediment and marsh 
habitats. Using expert judgement, Sell et 

al. (1995) and Baker et al. (1996) predicted 
salt marsh recovery under light/moderate, 
heavy and extreme oiling conditions (Figure 
1). Their model shows four colour-codes for 
stages of recovery after documented real and 
experimental spills. The model answers the 
question: ‘What is it about these historic 
spills that exacerbated or mitigated impacts?’ 
It was found that most saltmarshes recover 
from light oiling within 3–5 years, although 
the 1978 Amoco Cadiz (Brittany) and Metula 
spills showed examples of extreme oiling and 
poor recovery after >10 years, irrespective of 
treatment. This agreed with ESI ranks and 
other predictions of marsh recovery from 5-10 
years (Neff 1987).

This article examines three spill case studies 
in Alaska in three Knight Island (KN) 
shoreline segments, Kingdom of Saudi Arabia 
(KSA) and Bodo (SE Nigeria). Site details 
including habitat, fetch, sediment types, 
and concentrations of Total Extractable 
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Fig. 1: Model for predicting saltmarsh recovery times (from 16 spills with heavy oiling and 4 experimental spills 
(Baker 1971a, b; Baker et al. 1984; Baker et al. 1993a, b; AURIS Environmental 1994; Sell et al. 1995; Baker et al. 
1996). Light/Moderate Oiling – oil films or thin layers on vegetation, little penetration into sediment. Heavy Oiling 
– pooled deposits or thick layers of oil and/or penetration into subsurface sediments. Extreme Oiling – very thick 
(>5cm) layers of oil over wide areas, deep subsurface sediment penetration via roots and burrows (e.g. Amoco Cadiz, 
Metula and 1991 Gulf War spills). Exacerbating factors – sensitive species (e.g. annuals and shrubby perennials), 
oiling during growing season, severe climate/salt stress, toxic oil, inadequate/ inappropriate clean-up. Mitigating 
factors – tolerant/fast-growing species (e.g. rosette perennials & filamentous algae), oiling outside growing season, 
water flushing the shore, oil weathering/turnover of sediments, dilution by accretion/mixing, appropriate clean-up. 
KN-136A (see Figs. 2-9); Bodo former mangrove (see Fig. 13); KSA-RRP = Kingdom of Saudi Arabia Remediation and 
Restoration Programme (see Fig. 14).
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Hydrocarbon (TEH) or Total Petroleum 
Hydrocarbon (TPH) in sediments are shown 
in Table 1.

Exxon Valdez Oil Spill in Prince William Sound 
(PWS)

Low-energy PWS Tidal Flat

Setting: SCAT surveys in 1989 found severe 
oiling in all tidal zones of PWS. Fine-grained 
sediments are rare here, but a sheltered tidal 
flat (Bay of Isles, Knight Island; KN-136A) was 
very badly oiled in March 1989, and impacts on 
biota and habitats were observed repeatedly 
afterwards (Tables 1 & 2, Figures 2 & 3).

Initial non-intervention: Unlike the two PWS 
sites with coarser sediments, KN-136A was 
neither intensively-studied using SCAT nor 
subject to intrusive clean-up in 1989. This 
delay was intentional because not only did 
higher priorities for clean-up exist, but also 
it was agreed that finer-grained sediments 
should be left to recover naturally. Due to 
persistent oiling, the National Oceanographic 
and Atmospheric Administration (NOAA) used 

SPMD to sample dissolved hydrocarbons at KN-
136A. Repeated, prolonged or intrusive clean-
up would have affected the results.

Oil cover and TEH: Figure 4 shows surface and 
subsurface oiling in the tidal flat at KN-136A 
in 1990. There was slow attenuation of oil 
cover to 42% by June 1990, compared to a PWS 
mean of 2.5% (n=18) at that time. KN-136A’s 
42% cover in 1990 was closer to the overall 
PWS mean (48%) seen in summer 1989 (Owens 
1991). The TEH concentrations were elevated 
in 1990 (Table 1), and were still >1,080 mg/
kg in 2002.

Clean-up: In 1989 treatment of KN-136A was 
limited to sorbents. After detailed planning 
from 12-24 June 1990, ~200 m3 of oiled debris 
and asphalt pavement were collected from rock/
gravel margins, followed by bioremediation. 
From 19-23 July 1990, manual clean-up was 
initiated to focus on tidal flats accessed only 
using snowshoes/duckboards. Oiled peat, 
tar mats and debris were collected using 
hand tools (<5–15 cm depths). Margins were 
seawater-washed using hand-lances, sorbents 

Site, habitat, date, 
year (yr) post-

spill

Fetch km 
[° true north]

Sediment 
modes

% sanda 
63µm-
2mm

% muda 
<63 µm

 TEHa mg/kg

OP OR

KN-136Ab tidal flat 
1989, 1.5yr (all site)

1.25 to 4.75 

[26°–140°]

Pebble/
granule/ 

sand/peat

39.8 n=8

(26.3 n=18)

4.41 n=8

(2.71 n=18)
27,139 7,886

KN-405Ab Pt. Helen 
open shore 1989, 
1.5yr

20 to >50

[228°–48°]

Cobble/
boulder/ 
granule

20.6 n=37 0.94 n=32 18,495 5,700

KN-209Ab (KN-211E 
1989, 1.5yr; as 
proxy)

25 to 50

[333°–105°]

Boulder/
cobble/ 
granule

19.6 n=30 0.89 n=26 none 9,300

KSAc saltmarsh, tidal 
flat 1991,  12yr

5–10
Sandy mud/  
shell-sand

n.ae n.ae none 15,300c

Bodod former 
mangrove 2008, 6.5yr

0.1–1.5
Medium-very 
fine silt/peat

n.ae n.ae 55,740d 38,740d

a= Data in all 3 columns were determined on sediment <32 mm diameter. TEH was determined by gravimetry 
(Bodo TPH by gas chromatography), within following visual oiling classes (SCAT): b= Alaska, free oil-filled 
pores (OP) and weathered oil residues (OR); c= KSA, oiled burrows combined with OR (heavy/moderate/light); 
d= Bodo, Nigeria, OR was classed as partially-filled pores; e= comparable data not available

Table 1: Case study site characteristics (Exxon Valdez, Pipeline and First Gulf War spills)
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Taxa Habitat, tidal zone
NEMERTEA
Ribbon worm (dead May 1989) Tidal flat

ANNELIDA
Polychaete Nereis (Linnaeus, 1758) Tidal flat, mid/low-intertidal

ARTHROPODA
Acorn barnacle Balanus glandula (Darwin, 1854)b Tidal flat, rock/gravel, mid-intertidal

Crab Hemigrapsus nudus (Dana, 1851) Tidal flat, gravel, low-intertidal

Hermit crab Pagurus (J.C. Fabricius, 1775) ”

Isopod Gnorimosphaeroma oregonense (Dana, 1853) Tidal flat, low-intertidal, channel

Isopod Pentidotea wosnesenskii (Brandt, 1851) ”

Amphipod Erikus (Lowry & Stoddart, 1987) (dead May 1989) Tidal flat

MOLLUSCA
Limpet Lottia pelta (Rathke, 1833)b Tidal flat, rock/gravel, mid-intertidal

Mussel Mytilus (Linnaeus, 1758) ”

Topshell Littorina (Férussac 1882) Tidal flat, gravel, mid/low-intertidal

Gastropod Nucella lima (Gmelin, 1791)c ”

Gastropod Searlesia (Harmer, 1914) Under rocks, mid/low-intertidal

ECHINODERMATA
Sea star Evasterias (Verrill, 1914) Rock/gravel

Sea star Leptasterias (Verrill, 1866) Rock/gravel

OCHROPHYTA
Diatom/algal mats Tidal flat, low-intertidal channel

CHLOROPHYTA
Filamentous green algae Urospora (Areschoug, 1866)b Tidal flat, low-intertidal channel

TRACHEOPHYTA
Zostera (Linnaeus, 1753) Tidal flat, low-intertidal

PHAEOPHYCEAE
Fucus (Linnaeus, 1753), F. distichus (Linnaeus, 1767)b Rock, strandline, mid-upper intertidal

ASCOMYCOTA
Lichen Verrucaria (H.A. Schrader, 1794)b Upper intertidal rock

BRYOPHYTA
Moss Supratidal rock and boulder surfaces

POACEAE
Beach ryegrass Elymus (Linnaeus, 1753)b Supratidal fringe

PISCES
Pacific herring Clupea pallasii (Valenciennes, 1847) Bay of Isles area

Pink salmon Oncorhynchus gorbuscha (Walbaum, 1792) ”

AVES
Bald eagle Haliaeetus leucocephalus (Linnaeus, 1766) ”

Kittiwake Rissa tridactyla (Linnaeus, 1758) ”

Other gulls and terns Laridae (Vigors, 1825)b ”

MAMMALIA
Sea otter Enhydra lutris (Linnaeus, 1758) ”

Steller sea lion Eumatopias jubatus (Schreber, 1776) ”

a= May 1989 (Amdur), March 1990 (Penn), June 1990 (Critchlow), July 1990 (Dillon), September 1990, May 1991 (Stoker); 
b= post hoc tentative identification; c= Expected by experienced biologist based on abundance of prey species, but not 
found (September 1990)

Table 2: Partial list of species from SCAT surveys of KN-136Aa
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to collect resuspended oil, again followed by 
bioremediation (Figures 5–9).

Ecological monitoring and bioassay: Surveys 
in 1990-1991 showed that 73-91% of detailed 
study sites across PWS (n=64) were biologically 
recovered (i.e. biological communities were 
statistically indistinguishable from reference 
sites, using a ‘partial-BACI’ design). However, 
sediment toxicity tests on amphipod mortality 

were carried out at, among others, KN-405A 
(from 1989) and KN-136A (from 1990). These 
showed toxicity to amphipods at all tidal 
levels. Although the uppermost intertidal 
zone of KN-136A was still impacted in 1990-
91, sediment toxicity was already similar to 
reference sites (Boehm et al. 1995).

Biogeochemistry: Concentrations of Total 
Polycyclic Aromatic Hydrocarbons (TPAH) in 
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Fig. 2 (left): Selected sites on Knight 
Island, western Prince William Sound 
(PWS) heavily-oiled from 27–30 March 
1989 (inset location maps, showing 
Exxon Valdez spill site 24 March 1989, 
with entrainment of oil in Alaska Coastal 
Current (ACC) reaching Kodiak Island (KI) 
by 30 April and Alaska Peninsula (AP) by 
18 May 1989).
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Fig. 3 (below): KN-136A in Bay of Isles 
(inset, Knight Island) micro-habitats 
before clean-up; panoramas (upper) 
toward north, and (lower) toward south 
from gravel tombolo (29 May 1990, Exxon 
photographs).

 
 

 
 Fig. 4: KN-136A, poorly-drained, fine-grained sediments (11 June 1990) before manual clean-up showing 
(left) oiled peat sediments, and (right) pit with oiled pebble armour and oil-filled pores (OP).
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Fig. 5: Working in fine-grained sediments (19 July 1990) in KN-136A (left) Hydrocarbon vapour ‘sniffer’; (right) 
demarcation and removal of oiled algal mats.

 
 

 
 

 
 

 
 

 
 
 

 
 

  
 

Fig. 6: Clean-up in fine-grained sediments in KN-136A (left) 19 July 1990 using snowshoes; (right) 21 July 1990 
using lawn roller and sorbents.

Fig. 7: KN-136A Clean-up 20 July 1990 (left) setting up duckboards; (right) manual teams at work

Fig. 8: KN-136A (left) 29 May 1990 before clean-up; (right) 23 July 1990 after manual clean-up.
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mussels Mytilus trossulus (Gould, 1850) were 
tracked using NOAA ‘Mussel Watch’ methods 
in PWS from 1990–2002 (n=24). The aim 
was to examine bioavailable and dissolved 
hydrocarbons, and their potential longer-term 
food chain impacts (e.g. Sea Otter E. lutris). 
TPAH in mussels at the NOAA sites were still 
elevated in 1992, but reached background levels 
by 1994. The highest TPAH values were in sites 
with subsurface oil in 1990, but at 10 of these 
sites by 2002 the average TPAH in mussels was 

low (76 µg/kg). In comparison, and despite 
the 1990 clean-up, KN-136A was among the 
more TPAH-impacted sites, with slower mean 
TPAH attenuation rates from 63,200 µg/kg 
(1990) to 1,190 µg/kg (1999) to 172 µg/
kg (2002). By 2002, biogeochemistry data at 
KN-136A were within the TPAH range found in 
mussels from non-Exxon Valdez-affected sites, 
and below threshold toxicity guidelines. This 
site no longer posed significant toxicological 
risks, because bioavailability cannot be both 
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Fig. 9: KN-136A Hand lance washing and oil retrieval using sorbents during clean-up of oiled marginal gravels 
(21 July 1990).
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high and long-lasting under prolonged water-
flushing (Boehm et al. 2004).

Higher-energy Gravel Shores in PWS

Because of the persistent deeper subsurface 
oiling at some higher energy shores, mechanical 
clean-up took place during 1991 at both KN-
405A (Point Helen) and KN-209A (Figures 

10–12, Table 1). Excavators were deployed 
from landing craft. Beach profiles recovered 
from this intrusive treatment by the mid-1990s 
(Hoff & Shigenaka 1999). Although sediment 
TEH at KN-405A was 3,150 mg/kg in 2002, by 
then Boehm et al. (2004) showed the TPAH 
concentrations in mussels had decreased 
sharply (67.6 µg/kg).

 
 

   
 

 

 

300 metres 

 
N
  

Fig. 10: KN-405A (inset and left) Point Helen, SE Knight Island (Exxon aerial photograph 28 June 1989) 
showing heavy, wide oiled area, and in the upper half of image, rhythmic beach cusps in storm berm and lower 
shore that indicate sediment transport direction to south; (top right) oiled layer at 50 cm depth beneath cobble 
armour;(middle right) un-oiled vegetation on storm berm uplifted by ~2.5m in March 1964 earthquake;(bottom 
right) Relocation /tilling of present storm berm using backhoe and double line of sorbent booms, with Point 
Helen navigation marker in right background (5-7 July 1991).
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The SCAT survey at KN-209A on 5 May 1991 
showed that Littorina sitkana (Philippi, 1846) 
was the most common species on the boulder/
cobble substrate. There was recent recruitment 
of Littorina, Mytilus and barnacles. Larger 
boulders supported Fucus sp., and other 
sparse algae Scytosiphon (C. Agardgh, 1820), 
Odonthalia (Lyngbye, 1819), and Gigartina 
(Stackhouse, 1809). Rock surfaces had 
barnacles and Verrucaria sp., and small tide 
pools in the south. To the north, sensitivities 
included nesting Bald Eagle H. leucocephalus. 
After detailed study on 14 June 1991 (50 pits, 
10 transects), with the above constraints in 
mind, the heaviest subsurface oil was removed 
at KN-209A in July 1991. Recovery of the 
sparse community on cobbles was anticipated 
by recruitment from headlands and outcrops.

Bodo Mangroves (Nigeria)

Mangrove forests in Bodo, Ogoniland (Rivers 
State, Nigeria, Table 1) were killed in 2008 by 
two pipeline spills of crude oil totalling 580 
tonnes (t). They have not recovered in almost 

13 years. Since 2008 an additional 1,165 t of 
oil was spilled in 53 pipeline ‘tappings’ and 
illegal refining. Starting in 2015, SCAT teams 
observed surface and subsurface oil in fine silts 
and ‘Chikoko’ (mangrove peat). About 1,000 ha 
of mangroves were killed in Bodo. Occasional 
red mangrove Rhizophora sp. survived in the 
heavily-impacted area, although larger patches 
of Rhizophora sp., and sporadic Laguncularia 
racemosa (L.) C.F. Gaertn and Conocarpus 
erectus (L.) were observed in less polluted 
sands. Apart from another pipeline ‘tapping’ 
in June 2021, better security has reduced 
new oiling since the clean-up re-started in 
November 2020 (after Covid-19 lockdown). 
Over half the clean-up plan designed and 
inspected by SCAT is now completed (late 
2021). Site-specific target levels for TPH were 
verified in 90 areas, and >220,000 mangrove 
seedlings were planted and monitored.

Tidal Flats and Marshes (KSA)

Sediment shores affected by the 1991 Gulf 
War oil spills (~1,000,000 t) in the Eastern 

 
 

 

 

 
 

 
 

 
 

 

Fig. 11: KN-209A Knight Island (inset map) 

A. backhoes moving boulders to access oil (9–10 
July 1991), after surveys in May 1991 found heavy 
subsurface oil deposits; 

B. oiled layers below boulder armour; 

C. cobble washing (9–10 July 1991).

A
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Provinces provide ongoing opportunities to 
assess long-term recovery (Table 1). Fine-
grained sediment flats and marshes were not 
protected in the initial response, and oil deeply 
penetrated the burrows mainly of crab Nasima 
(R.B. Manning, 1991). Widespread mortality of 
primary grazers resulted in algal blooms and 
waterlogged sediment that delayed recovery 
more than the toxicity of remaining oil. Based 
on 2002–2003 monitoring and assessment data, 
oiled saltmarshes were found to be 60–80% ‘non-
recovering’ after 11–12 years (FA-GGPT 2003), 
and were not fully recovered after 20 years.

The reference sites for setting restoration goals 
were nearby marshes that had survived the oil 
spill due to their effective, natural drainage 
channels. These marshes consist of robust 
perennials (e.g. Halocnemum sp., Arthrocnemum 
sp. and Suaeda sp.), the annual Salicornia 
sp. in channels, and occasional mangroves 
Avicennia marina (Forssk.) Vierh. They support 
seasonal use by fish, waterbirds and passerines. 
Restoration of marshes and flats that showed 
no signs of recovery in 2010 has since included 
broad channels dug by hand in oiled, poorly-
drained tidal areas, followed by transplants of 
individually-monitored mangrove seedlings. 
Tidal flats and marshes where recovery had 
stalled now have active Nasima bioturbation 
and recolonisation by mud snails and amphipods 
via refreshed channels.

Discussion
Recovery was as expected in terms of models 
predicting tidal flat/saltmarsh recovery times 
(Sell et al. 1995; Baker et al. 1996). Comparison 
with their ‘extreme oiling’ category was good 
in both the Bodo and KSA cases, respectively 
with small and very large oil volumes (Figure 
1). Recovery at KN-136A contrasts with 
slower recovery in the Bodo and KSA cases, 
where SCAT and trained clean-up workers did 
not materialise for 1–2 decades after these 
spills. Bureaucratic, governance constraints 
and corruption delayed clean-up by a decade 
(Bodo) and >2 decades (KSA). A typology of 
these delays is given in Table 3 (Little 2018; 
Little et al. 2018, 2021).

Biological recovery by natural recolonisation 
began at KN-136A in 1989-90. This was before 
clean-up of persistent thick oil on tidal flats 

and oil coatings that encapsulated spruce 
needles onto marginal rocks. Thanks to the 
intended deferral of clean-up through 1989, 
the site was considered recovered from the 
spill by 2002. Success was due to the tolerant 
species, water flushing, scientific supervision, 
and non-intrusive, appropriate clean-up. 
Eggs and juvenile Littorina sp. were found 
in mid- to low-intertidal zones in 1990-91, 
and dense new growth of Fucus sp. occurred 
on the rock margins and tidal flat. Question: 
‘Why was clean-up not intended to remove all 
the oil at KN-136A?’…because such targets 
can delay recovery.

The large oil volumes stranded at KN-405A 
and KN-209A were repeatedly treated 1989-90.  
Despite their high wave energy and coarse-
grained sediments these sites required further 
clean-up in 1991. This is anomalous in the 
ESI ranking of increasing oil residence times 
along a gradient from exposed to sheltered 
shores. The anomaly is explained by oil having 
penetrated almost 10 times deeper at KN-405A 
and KN-209A than at KN-136A.

The lack of natural history records or 
quantitative baseline data before a spill is a 
problem in remote locations that frustrates a 
‘full-BACI’ design. A partial list of intertidal 
and shallow subtidal species in PWS was 
compiled by Stoker (unpublished, 1990) with 
a total of 510 taxa comprising: Anthozoa (10), 
Annelida (45), Mollusca (186), Arthropoda 
(79), Insecta (3), Echinodermata (26), 
Echiurida (1), Priapulida (1), Sipunculida 
(2), Brachiopoda (2), Platyhelminthes (1), 
Nemertinea (2), Ascidiacea (4), Bryozoa 
(2), Porifera (5), Pisces (14), Cetacea (7), 
Pinnepedia (2), Carnivora (1), Bacillariophyta 
(12), Chlorophyta (26), Phaeophyta (28), 
Rhodophyta (44), Ascomycota (2), Bryophyta 
(1), Anthophyta (4).

Additional uncertainty as to whether 
community diversity is recovered arose 
because the KN-136A area was suddenly 
uplifted by ~1.5 m by the 1964 earthquake, 
destroying intertidal species and zonation 
(Plafker, 1969). There is a possibility of using 
polymerase chain reaction methods to trace 
the environmental DNA of species that existed 
before the earthquake and/or the 1989 oil 
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spill in the peaty fine-grained sediments of 
KN-136A (Wolf et al. 2021).

Also seldom definitively established are SPR 
causal links. The concept of delayed recovery 
due to ‘top-down’ cascading factors (e.g. 
removal of top predators) appeared in the Exxon 
Valdez literature (Peterson et al. 2003). These 
authors cite similar well-known effects after the 
Torrey Canyon (Hawkins & Southward 1992), but 
they claimed their ecosystem-based approach 
was a ‘changing paradigm’. This approach 
certainly helps ecological risk assessment, 
rather than reliance on acute toxicity testing 
of single species. Ecological impacts result 
from short-term direct factors, combined with 
longer-term, chronic, delayed, inter-related, 
and indirect factors. However, it was shown 
by Harwell et al. (2013) that the Exxon Valdez 
spill did not produce cascading ecological 
effects sensu Peterson et al. (2003). Instead, 
the PWS ecosystem is dominated by climatic-
oceanographic, ‘bottom-up’ cascading factors 
(assuming it’s possible to cascade upwards).

Conclusions
1) ‘How clean is clean?’ To answer this question, 
case studies help to explore how far intrusive 
clean-up should proceed before impacts exceed 
the impact of the oil alone.

2) This depends on multidiscipline studies that 
are demanding in time, expertise and money, 

defaulting to chemistry targets that are also 
costly, and may do biota more harm than good.

3) ‘Do no harm’ is a better approach, whereby 
impacts of oil alone and countermeasures in the 
affected shoreline communities are compared, 
best supported by field experiments.

4) Mitigating and adapting to sea level rise 
from climate change (e.g. managed retreat 
across marshes, or eco-design of hard defences) 
necessitates similar trade-offs, underpinned by 
ecological expertise of ‘Porcupines’ working 
their own patch.
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KN-136A Exxon 
Valdez 1989, 
Alaska

Intentional deferral in 1989, partly due to initial natural 
recolonisation; manual clean-up 1990; process now known 
as Net Environmental Benefit Analysis (NEBA)

Sign-off by Federal On-
Scene Commander (FOSC); 
full recovery by 2002

KN-405A and 
KN-209A Exxon 
Valdez 1989

No delay (after SCAT survey) of clean-up in 1989-90, but 
deep oil penetration into gravels required further SCAT 
and intrusive clean-up in 1991

Sign-off by FOSC; recovery 
of biota and geomorphology 
by mid-1990s

KSA Eastern 
Provinces, First 
Gulf War 1991

Bureaucratic and governance structures (KSA and UNCCd) 
were developed post-war; transparency and speed of 
progress were not optimal (Independent Reviewers 
2007-12) 

Clean-up delayed almost 20 
years; restoration ongoing 
after 10 more years

Bodo SPDCa 
pipeline spills 
2008

Corrupted by mistrust and prolonged stand-off between 
SPDC and Bodo community; improved by UNEPb, BMIc, 
London High Court and SCAT (2011-2018) 

Clean-up delayed >10 years 
and confounded by re-
oiling from  illegal pipeline 
tapping

a= Shell Petroleum Development Company; b= United Nations Environment Programme; c= Bodo Mediation 
Initiative; d= United Nations Compensation Commission

Table 3 Summary of delays in clean-up and their consequences
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My Lockdown Project: 
Strangford Lough 2020

Julia Nunn

In the Autumn 2020 Bulletin (Nunn 2020), 
I briefly described my plans for a ‘Lockdown 
project’ during what turned out to be just 
the first lockdown…. In order to comply with 
(reasonable) limits on movement, I divided the 
coastline within 2 miles north and south of 
Portaferry, Co. Down, Northern Ireland (where I 
live), into 22 sections. This was then expanded 
into 24, and then finally 25 sections (Figure 
1). Boundaries were subjective, and based on 
previous experience of the shoreline – the 
length was also related to the area that could 
be comfortably examined in c. 90 minutes (60 
minutes before low water, 30 minutes after). 
Habitats varied from extremely tide-swept 
rock, to boulders, gravel and sheltered mud. 
No sand habitats were present in the examined 

coastline. Sites were visited between April 
and September 2020. In 2021, I revisited 
four of the lockdown sites, two of these in 
the company of staff from the Department of 
Environment, Agriculture & Rural Affairs.

During my visits, I recorded all identifiable taxa 
(personal expertise) – I acknowledge deficits 
in the identification of small crustaceans, 
annelids and algae (apart from macroalgae)….
however, over the time period, recording 
would be consistent! Samples of algae and 
other taxa were collected, soaked in fresh 
water overnight, and the residue examined 
for small mollusc species. Photographs of 
sites and species, with requests for help with 
identification were posted on my Facebook 
group ‘The Shores of Ireland’ (if you are not 
a member, and would like to join, please let 
me know) and specialist Facebook groups. 
All assistance with identification by experts 
is gratefully acknowledged.

Fig. 1: Lockdown site locations (blue dot: my house)  Google Earth Image Landsat / Copernicus 
© 2021 Maxar Technologies
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In total, 2899 records of taxa were made in 
2020 for this project (an additional 354 in 
2021). These have been entered onto Marine 
Recorder, and are available on request through 
myself or the Centre for Environmental Data 
and Recording, National Museums Northern 
Ireland. The records represent 307 living taxa. 
This compares favourably with the 564 live 
taxa recorded during a week-long bioblitz 
within the whole of Strangford Lough with 46 
scientists, and which included both the littoral 
& sublittoral (Nunn, 2014).

Sixty-seven taxa were found uniquely only at 
one site in the area of study. However, most of 

these are found elsewhere in Strangford Lough. 
No one site dominated in terms of unique taxa 
present, although most were around Ballyhenry 
Island, Walters Rock and Bankmore Hill/Rue 
Point (Table 1). This is unsurprising, as these 
three areas represent sheltered habitats which 
are subject to strong current. The least diverse 
site by some margin was LP9 Cook Street 
(59), almost certainly due to anthropogenic 
influences. Statistical analysis is unlikely to be 
possible due to the lack of rigour in site choice, 
and time spent at each site. If anyone would 
like to run the data through Primer, I have an 
available spreadsheet…

Fig. 2: Selection of sites. Left to right, top to bottom: LP0 Islandacorr; LP6 Big Rock; LP11 Ferry Slip; LP15 Ballyhenry 
Bay; LP20 Ballyhenry S; LP23 Ballyhenry NE
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The annelid Myrianida pinnigera (Montagu, 
1808) is, I believe, a new record for Strangford 
Lough (Figure 3a, LP4 Bankmore Hill N). 
Euphrosine foliosa Audouin & H. Milne Edwards, 
1833 (annelid), Neomolgus littoralis (Linnaeus, 
1758) (arachnid, Figure 3a) and Cycloporus 
papillosus (Sars, 1878) (platyhelminthid) have 
not been documented before in Strangford 
Lough, although I have recorded them here 
prior to 2020. 

Invasive/cryptic species notes:

Caprella mutica Schurin, 1935 – one site, 
LP0 Islandacorr. It is very unusual to find 
this species in the intertidal. Also recorded 
at Portaferry Marina on a separate occasion.

Calyptraea chinensis (Linnaeus, 1758) – one 
site LP22 Selk Rock in 2021 only.

Magallana gigas (Thunberg, 1793)– dead shell 
only (locally frequent living elsewhere in the 
Lough).

Austrominius modestus (Darwin, 1854) (Figure 
3a) - common at almost all sites.

Aplidium cf. glabrum (Verrill, 1871) – one site, 
LP2 Rue Point.

Corella eumyota Traustedt, 1882 - not seen at 
any site, although common further north in 
the Lough generally.

Colpomenia peregrina Sauvageau, 1927 – seen 
at many sites.

Sargassum muticum (Yendo) Fensholt, 1955 – 
occasional, to common, at most sites.

Agarophy ton  ( fo rmer l y  Grac i l a r i a ) 
vermiculophyllum (Ohmi) Gurgel, J.N.Norris & 
Fredericq, 2018 (Figure 3b) – one (previously 
known) site only at LP0 Islandacorr.

Overall, this project was a very satisfying way 
to spend lockdown! I am very lucky to have 
such wonderful shores within an easy distance 
of my home.

Site Name Latitude Longitude Date TOTAL TAXA

LP0 Islandacorr 54.36371753 -5.53595338 21/09/2020 117

LP1 Bankmore Hill 54.36388461 -5.53761567 10/05/2020 104

LP2 Rue Point 54.36388461 -5.53761567 26/07/2020 110

LP3 Bankmore Hill S 54.36554397 -5.53960665 20/09/2020 133

LP4 Bankmore Hill N 54.36738001 -5.53894841 10/04/2020 114

LP5 Shore Road 54.36871183 -5.53861638 08/05/2020 96

LP6 Big Rock 54.37150000 -5.54116667 26/05/2020 128

LP7 Shore Road 54.37271909 -5.54211927 26/06/2020 112

LP8 Shore Road 54.37404797 -5.54311188 26/04/2020 91

LP9 Cook Street 54.37671268 -5.54394244 05/08/2020 59

LP10 Portaferry Marina shore 54.37922002 -5.54645431 06/08/2020 104

LP11 Ferry Slip 54.38105064 -5.54995576 07/08/2020 85

LP12 Walter Rocks S 54.38221250 -5.55295285 07/06/2020 118

LP13 Walter Rocks 54.38371762 -5.55528644 09/06/2020 125 (133)

LP14a Shore Road 54.38704775 -5.55794777 21/07/2020 138

LP14b Shore Road 54.38871728 -5.55927898 22/07/2020 102

LP15 Ballyhenry Bay 54.39055306 -5.56228914 25/05/2020 100

LP16 Johns Rock E 54.39054673 -5.56828356 25/06/2020 107

LP17 Johns Rock 54.39072025 -5.57062575 09/04/2020 130 (124)

LP18 Johns Rock N 54.39222081 -5.5712802 24/06/2020 118

LP19 Ballyhenry Island - east bay 54.39283333 -5.57466667 08/07/2020 115

LP20 Ballyhenry Island S 54.39172136 -5.57478147 19/09/2020 130 (112)

LP21 Ballyhenry Point 54.39188182 -5.57695309 24/07/2020 121

LP22 Selk Rock 54.39321707 -5.57711562 08/06/2020 138 (118)

LP23 Ballyhenry Island NE 54.39355196 -5.57461715 11/05/2020 115

Table 1: Sites visited. Sites with >130 living taxa highlighted (2021 living taxa)
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Fig. 3a: Selection of species. Left to right, top to bottom: LP15 Aplysilla sulfurea; LP3 Alcyonium hibernicum; LP4 Myrianida 
pinnigera; LP12 Austrominius modestus; LP4 Pycnogonum litorale; LP18 Neomolgus littoralis
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Fig. 3b: Selection of species. Left to right, top to bottom: LP13 Fjordia chriskaugei; LP22 Disporella hispida; LP16 Marthasterias 
glacialis; LP1 Aplidium nordmanni; LP1 Chirolophis ascanii (Yarrells blenny); LP0 Agarophyton vermiculophyllum
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Field observations of an inshore 
bloom of the coccolithophore 

Emiliania huxleyi (Firth of 
Clyde, 2021)

David Kipling 

david.kipling@me.com

The Clyde turns tropical
The Clyde has always been a popular holiday 
destination for Glaswegians going ‘doon the 
watter’, but during the summer of 2021 it 
became positively tropical, with its waters 
turning bright turquoise.  It was Lucy Wallace 
(Arran Wild Walks) who first noticed a change in 
the colour of the water around the Isle of Arran 
on 12 June. By 16 June the sea had become 
bright turquoise and was gaining coverage in the 
media with the BBC News website asking, “Why 

has the sea off Scotland turned turquoise?” (25 
June 2021). Hayley Evers-King (EUMETSAT) 
and Peter Miller (Plymouth Marine Laboratory) 
released Copernicus Sentinel-2 satellite images 
of the area over this period (Figure 1), revealing 
the extent of this dramatic change in sea colour.  
Suspecting an algal bloom, seawater samples 
taken by FSC Millport were analysed by scanning 
electron microscopy by Eileen Bresnan (Marine 
Laboratory, Aberdeen), who identified the 
coccolithophore Emiliania huxleyi (Lohmann) 
W.W.Hay & H.P.Mohler, 1967 (Figure 2).

Coccolithophore biology
Emiliania huxleyi is one of the most abundant 
phytoplankton species globally, and under 
the right conditions of light, nutrients 
and temperature can produce dramatic 
blooms such as seen in the Clyde in 2021.  
Individual cells are decorated with chalky 

Fig. 1: Copernicus Sentinel-2 satellite image, 21 June 2021. Credit: NERC Earth Observation Data 
Acquisition and Analysis Service (NEODAAS)
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platelets termed coccoliths; in E. huxleyi 
these are disc-shaped, although there is a 
very wide range of morphologies seen across 
the coccolithophores (for example, see Plate 
1 of Monteiro et al. 2016).  The growth of 
coccoliths is one of the most spectacular 
examples of nanoscale biomineralization; for 
a review of how this process of controlled 
crystallisation occurs in E. huxleyi, see Young 
et al. (1992).  In brief, they are formed by the 
crystallisation of calcium carbonate within 
specialised vesicles in the cell, with the final 
shape of the coccolith being a combination 
of crystal nucleation on a specific template, 
coupled with additional control as the calcium 
carbonate crystals grow (for example to create 
the hammerhead crystal termini seen in 
Figure 2).  Once the coccolith is fully grown, 
the vesicle fuses with the outer membrane 
of the cell and releases the coccolith into its 
final position.  

Although the process of coccolith formation 
has been conserved throughout the ~200 
million year history of coccolithophores (Young 
et al. 1992), their function remains somewhat 
obscure.  Suggestions include optimisation 
of photosynthesis (by focussing or diffusing 
sunlight, or by providing a secondary source 
of CO2), protection against photodamage under 
extremes of illumination, or defence against 
grazing by zooplankton (Monteiro et al. 2016), 
although the latter does not appear to be true 
for E. huxleyi (Mayers et al. 2020). 

Coccoliths are produced at a dramatic rate 
(circa 1–2 per hour per cell), fixing an amount 
of carbon per day equivalent to the entire 
organic mass of the cell.  Coccolithophores are 
the single largest producer of biogenic calcium 
carbonate on Earth, and E. huxleyi is the leading 
species.  As a consequence, coccolithophores 
such as E. huxleyi play an important role in the 
regulation of ocean chemistry.  The process of 
calcification converts dissolved carbon dioxide 
(as bicarbonate, HCO3-) into insoluble calcium 
carbonate (CaCO3), which ultimately falls to 
the seabed.  Atmospheric CO2 then replaces 
what has been removed from the seawater, thus 
contributing to the regulation of atmospheric 
CO2.  A striking example of this are the 
White Cliffs of Dover, whose chalk is largely 
composed of coccoliths laid down as ocean 
sediments in the Cretaceous Period, some 100 
million years ago.  The 2021 Clyde bloom was 
a timely reminder of the role the ocean plays 
in regulating atmospheric CO2, coming a few 
months before COP26 a few miles upriver. 

Early coccolithophore research and H.M.S. 
Porcupine
Emiliania huxleyi is named after Cesare 
Emiliani and Thomas Huxley, the latter being 
the first to describe coccoliths, in deep ocean 
sediments obtained during a voyage of H.M.S. 
Cyclops.

“But I find in almost all these deposits a 
multitude of very curious rounded bodies, to 
all appearance consisting of several concentric 
layers surrounding a minute clear centre, and 
looking at first sight somewhat like single cells 
of the plant Protococcus; as these bodies, 
however, are rapidly and completely dissolved 
by dilute acids, they cannot be organic, and 
I will for convenience sake, simply call them 
Coccoliths.”  (Huxley 1858)

The following years saw active discussion of 
the origin (living or not) of this material, 
including samples sent to Ernest Haeckel from 
the 1868 voyage of H.M.S. Porcupine (Carpenter 
et al. 1869–1870).  Haeckel published detailed 
observations of these samples (Haeckel 1870), 
but the matter was not finally resolved until a 
few years later when the Challenger Expedition 
reported free-living coccolithophores at the 
surface, and in the stomachs of crustacea 

Fig. 2: Scanning electron micrograph of Emiliania huxleyi 
sample from the Clyde, June 2021.  Credit:  Eileen Bresnan 
(Marine Laboratory, Aberdeen)
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and salps (Thomson & Murray 1891; Murray & 
Blackman 1898; reviewed by Rehbock 1975).  
By then it was accepted that coccolithophores 
were ‘pelagic algae’ (e.g. Thomson & Murray 
1891, p257).  

Soon after Huxley discovered coccoliths in the 
Cyclops samples the geologist Henry Clifton 
Sorby (after whom the eponymous natural 
history society in Sheffield is named) reported 
that coccoliths were present in chalk cliffs.   

“I do not claim the discovery of such bodies in 
the Chalk, but to have been the first to point 
out that they are not the result of crystalline 
action, that they are identical with the objects 
described as Coccoliths by Prof. Huxley, and 
that these are not single separate individuals, 
but portions of larger cells.” (Sorby 1861)

Field observations during the 2021 E. 
huxleyi bloom, Isle of Arran
On the 28 June 2021, with the bloom near 
its peak, it was with some trepidation 
that I boarded the CalMac ferry to Arran, 
to join a group of divers being hosted by 
COAST (Community of Arran Seabed Trust) 
to undertake exploratory diving within and 
outwith the protected areas around the isle.  
Information from a group the previous week 
was not encouraging, with reports of very 

limited underwater visibility and extremely 
dark conditions in even relatively shallow 
water.  The light-reflecting ability of E. huxleyi 
may have turned the waters turquoise, in a 
similar way to reflections from shallow sandy 
seabeds in the tropics, but the consequence 
was that diving conditions were likely to be 
very gloomy.  The first view of Arran from the 
ferry showed that the bloom was still very 
active (Figure 3).

Over the following four days (29 June–2 July 
2021) a total of eight RIB-based dives were 
undertaken at a variety of locations on the east 
and south coasts of Arran, including a dramatic 
tideswept reef of the flameshell Limaria hians 
(Gmelin, 1791) off the southern tip, and 
a boulder-strewn area rich in the monkey 
puzzle bryozoan Omalosecosa ramulosa.  
With careful RIB skippering by Jason Coles 
(Wreckspeditions, Dunoon) we were able to 
find localised patches where the bloom was 
sufficiently light to allow diving, albeit with 
the wide-angle lenses left on shore!

The first feature of note was that much of the 
seabed, and the life upon it, was decorated with 
clumps of white material flecked with darker 
dots. This irregular material was often caught 
in branching hydroids and algae (Figures 4, 5), 
but could even be seen on more mobile species 

Fig. 3: Isle of Arran (28 June) from the ferry. Photo: David Kipling.
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taking a brief rest on the seabed, such as the 
painted goby (Pomatoschistus pictus (Malm, 
1865)) shown in Figure 6.

The white material in the clumps is presumed 
to be dead coccolithophores and individual 
coccoliths, but the identity of the darker 
granules in the clumps is less clear.  They are 
much larger than individual E. huxleyi (which 
are less than 10 µm in diameter), and may be 
a non-calcareous phytoplankton species co-
occurring in the bloom.

The other striking feature was the presence on 
the seabed of numerous light-coloured rods, 
roughly 10 mm in length (Figure 7A).  Closer 
mechanical investigation revealed these to be 
soft to the touch, and initially were a source 
of puzzlement, despite some members of the 
group having dived in the area for over 30 
years.  The puzzle was solved when it was noted 
that aggregations of these rods were usually 
located near to the openings of the parchment 
worm Chaetopterus variopedatus (Renier, 1804) 
(Figure 7B).  This filter-feeding polychaete lives 
permanently in its tube, using its parapodia 
to generate a flow of water through the tube;  
the observed rods were in fact faecal pellets.  
Indeed, it was possible to video record individual 
Chaetopterus in the process of actively expelling 
these pellets, providing conclusive proof of their 
identity. Higher magnification images showed 
that these pellets were largely composed of the 

same flecked material as seen in Figures 4–6, 
and so predominantly coccolithophore material. 
Similar accumulations of faecal pellets were seen 
near to several species of large solitary ascidians 
(not shown), which are similarly non-specific 
filter feeders. It is unclear whether a diet of E. 
huxleyi is nutritious; calcium carbonate is the 
active ingredient in human antacid medication, 
and has the potential to alter stomach pH 
and thus digestion (see for example White et 
al. (2018), who reported altered digestion in 
copepods fed on a diet of coccolithophores).

Concluding comments
Overall, the four days of diving provided 
a unique opportunity to dive in an active 
coccolithophore bloom, and in particular to 
observe how they are removed from the water 

Fig. 4: Clumped coccolithophore material on a hydroid (29 
June). Photo: David Kipling.

Fig. 5: Clumped coccolithophore material on algae (29 
June). Photo: David Kipling.

Fig. 6: Painted goby (29 June). Photo: David Kipling.
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column.  This is an important topic with regard 
to the role of coccolithophores in regulating 
CO2, because although coccoliths themselves 
are much denser than seawater and should 
therefore act as ballast to help material sink, 
the viscosity of water makes this very slow 
for single coccoliths or coccolithophores.  
Clumping assists the sinking process, be 
it non-specific aggregation or inclusion in 
faecal pellets, such as those produced by 
grazing microzooplankton in the open ocean.  
Studying such behaviour in the open ocean 
during a bloom is a non-trivial task, as a report 
from the use of sediment traps during the 1993 
E. huxleyi bloom between the Shetland Islands 
and Norway attests (van der Wal et al. 1995).  
The experience of diving in a coccolithophore 
bloom – the first in inshore Scottish waters 
since the 1980s - was as fascinating underwater 
as it was spectacular above.
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International Union for 
Conservation of Nature (IUCN) 

World Congress 2020
Marseille (2021)

Nigel Thomas  

https://resortsnorkeller.com/
https://www.snorkeling-report.com/

The IUCN World Congress of 2020 was delayed 
by a year due to Covid, but President Macron 
of France eventually opened it on the 3rd 
September, 2021 in the city of Marseille 
(Figure 1).  I was fortunate to be in the area 
and although not an attendee of either the 
forums or higher level congress sessions, I was 
able to go to the exhibition, which was free 
to the public.  This note is, therefore, only 
about the exhibition, and even then, due to 
the massive size of the event, only about the 
French marine/Mediterranean component.  

If you want to know about 
the wider issues covered at 
the congress and about the 
IUCN in general, then have a 
look at the website (https://
www.iucncongress2020.org 
or QR code, right).  In brief, for those of you who 
are not familiar with the IUCN, they work in the 
fields of nature conservation and sustainable 
use of natural resources.  It originated as an 
organisation that focussed on conservation 
ecology but now incorporates projects related 
to sustainable development.  It primarily 

works by trying to influence the actions of 
governments, business and other stakeholders 
through provision of information and advice.  
This involves data gathering and analysis, field 
projects, research, education and advocacy.   It 
is probably best known for having been involved 
in the establishment of the World Wildlife Fund 
(WWF) in 1961 and for the creation of the Red 
List of Threatened Species in 1964.  The latter 
is a widely used conservation tool and globally 
the most comprehensive inventory of the 
conservation status of biological species.

The exhibition was spread over three halls 
plus a large outdoor area.  The stands ranged 
from very slick international, national and 
business/university based units to basic ‘how 
to grow better vegetables’ types of stand.  
There was also a programme of talks, on 
multiple small stages (Figure 2), running all 
day within the exhibition areas. 

Fig. 1: IUCN globe

Fig. 2: Smart French mini auditorium

Fig. 3: A typical low key stand for the reserve at Morbihan, 
on the French west coast (https://www.parc-golfe-
morbihan.bzh)
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The Mediterranean hall held most interest 
for me, with plenty of single theme issues 
promoted, such as plastics, over fishing, water 
quality, etc, as well as representations from 
local nature reserves and the French national 
parks (Figure 3). 

There was also a lot of input in relation to 
educating children and interested citizens, in 
general (Figure 4).  

The French, it seems to me, are very committed 
to raising awareness about marine issues, 
which is perhaps the legacy of Cousteau.  Most 
evenings on French television, particularly 
during the summer and especially during 
the congress, they had articles about the 
marine environment, with a strong focus on 
diving.  Having said that, I had not, until 
this congress, heard about any marine citizen 
science projects equivalent to Seasearch.  I 
now have information about a relatively recent 
project called POLARIS (see poster, Figure 5), 
which is enabling citizen scientists, through 
diving, to acquire data that may be of use to 
the scientific community.  It doesn’t seem to 
be all that well developed at the moment, 
possibly due to Covid, as I could not see any 
outputs or data.  

POLARIS is a ‘mission’, managed by a non-
governmental organisation (NGO) and dive 
school called Septentrion 
(https://www.septentrion-
env.com/projets or QR code, 
right).  It is underwritten 
by a Marseille based NGO/

charity called Pure Ocean.  The latter has 
more widespread marine interests, which 
are summarised in a leaflet (https://www.
p u r e - o c e a n . o r g / w p -
content/uploads/2021/08/
PUREOCEAN-ATAGLANCE-
SEPT2021.pdf or QR code, 
right).  To the Seasearchers 
amongst you it is worth a 
look at both of these.

An interesting and more international 
project is the educational ‘Mission Ocean’ 
(https://mission-ocean.org/projet), part 
of the United Nations Decade of Ocean 
Sciences for Sustainable Development, and 
aimed at students in order to ‘mobilize 
them dynamically and project them into the 
professions of tomorrow’!  Have a look at their 
booklet (https://mission-ocean.org/livret/
pdf/Livret-MO.pdf).  Sorry it’s all in French 
but should give a flavour of what they are 
trying to do.

Fig. 4: Always popular with kids, videos of baby turtles.

Fig. 5: Poster for the POLARIS project, part of a bigger and 
more polished stand by Septentrion Environment.
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Another stand of interest was for the ePOP 
network (https://epop.network/en/the-epop-
concept), which is designed to allow young 
people to raise awareness about environmental 
issues on behalf of concerned citizens 
throughout the world (Figure 6).  I’m sure it 
will ask lots of questions, although I wasn’t 
sure how they intended to answer them. 

My personal favourite stand however, only 
had one thing on show, which was a book 
entitled La faune des Bouches-du-Rhone, 
(Johanet A. & Kabouche B. (coord), 2019).  
I love a good website but I still don’t think 
you can beat a well-written and beautifully 
illustrated book.  The funders for the project 
were the LPO AGIR pour la Biodiversite 
(French equivalent of RSPB, https://www.
lpo.fr) and the Departement Bouches-du-
Rhone.  My only small gripe was the lack 
of mention of polychaetes(!!) but this 
omission was easily forgiven as they had 
a fascinating section about a carnivorous 
sponge Lycopodina hypogea (Vacelet & 
Boury-Esnault, 1996).

Equally interesting were the stands illustrating 
France’s relationship with some of its former 
colonies, now considered as departments 
(equivalent to UK counties) e.g. Guadeloupe; 
or overseas collectives, e.g. French Polynesia 
(Figure 7), within the French state.  These 
were well represented in the exhibition and 
are often mentioned on the current affairs TV 
programmes over here, primarily because of 
their importance environmentally. 

I know the UK’s overseas territories don’t 
have the same legislative status but maybe 
it would be good to include information on 
them more widely in the UK, perhaps with 
Porcupine leading the way!  How about an 
interesting article on Pitcairn, which I’m sure 
is just waiting to be written and I’m happy 
to volunteer to do something on the Cayman 
Islands (once I’ve been!).  

Reference
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Fig. 7: Exhibit for the Polynesian Institute for ‘Biomimetisme’ 
(Biomimicry), designed for small people apparently, 
(https://www.biomimetisme-polynesie.org/en/home).

Fig. 6: ePOP discussion session
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Isle Martin Seaweed Festival
Sarah Bowen & Julia Barton

When I first came across some advertising 
for this on social media, billed as Scotland’s 
first festival of seaweed, I was very excited. 
Being able to celebrate seaweed in all its 
forms, on a beautiful remote island north 
of Ullapool sounded like an excellent way 
to spend a weekend.

Thinking that I might be able to write 
something about it for the Bulletin, I decided 
to get in touch with the organiser, an artist 
named Julia Barton, to explore a little about 
how the Festival had come about and what 
its aims were. So, in May 2020, I had a 
delightful chat by telephone with Julia and 
her enthusiasm was evident.

Julia is an artist whose work has its roots in 
sculpture. Her work takes on many forms and 
is often big and bold (Figure 1). She often 
uses inspiration from the natural world and is 
particularly interested in the theme of flora 
dying down and then coming back to life. Over 
the last 8 years her primary place of work and 
inspiration has been the Scottish shorelines 
where she has been entangled with beach litter 
and has made installations and interactive 
events (Figure 2) to raise awareness of marine 
plastic pollution. 

She told me that she’d always wanted to return 
to her first love of seaweeds, especially after 
attending a course on seaweed identification 
at Edinburgh University many years ago. Her 
links with Isle Martin began after she set up a 
residency there in 2013 exploring the impact 
of marine plastics and carrying out public 
engagement activities. Three years ago she 
moved to live in Coigach and became a member 
of the community-owned and run Isle Martin.

Julia’s stated aim for the Festival was a simple 
one – to introduce more people to the wonders 

of seaweed. And her idea obviously caught 
on – she and her fellow organisers secured 
funding for the Festival from Visit Scotland, 
through ‘Scotland’s Year of Coasts and Waters’, 
supplemented by donations from attendees 
and supporters.

Julia wanted to celebrate seaweed in all its 
forms – its ecological value, culinary uses, 
inspiration for art, and its importance to the 
Highland communities through the centuries. 
Speaking to her nearly 4 months before the 
Festival, it was clear that she had a wealth of 
ideas and had cast the net widely to invite 
speakers and participants. But with the 
Festival already having been delayed from 
2020, and ongoing uncertainty with Covid 
restrictions, arrangements remained very fluid.

We spoke about kelp burning pits, making 
inks from seaweed to paint huge temporary 
artworks on the beach and watch them being 
washed away by the tides, fused glass art, 
Gaelic poetry, the MCS’s Big Seaweed Search, 
foraged seaweed as food, the potential of 
seaweed to help mitigate climate change….
and so the list went on.  I was impressed with 

Fig. 1: Julia at work. Photo: Stephen Twitchett

Fig. 2: Artwork by local schoolchildren. Photo: Sarah Bowen
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Julia’s dedication and commitment to creating 
a festival that aimed to be informative, 
accessible to as many people as possible and, 
above all, fun.

Fast-forward to mid-September and the 
Festival itself. Events were spread over the 
week before the weekend on Isle Martin itself, 
with seaweed identification sessions being 
held on a number of local beaches (Figure 
3). To complement this there were also art 
installations in the local An Talla Solais 
gallery in Ullapool, plus a film night with an 
eclectic programme of local and international 
films focusing on seaweed and a scientific 
research presentation on maerl by Professor 
Jason Hall-Spencer on the Saturday night.  

The weekend itself experienced some 
challenging weather, with torrential rain 
greeting us on the Saturday morning. It 
remained soggy all day, but this seemed not to 

Fig. 3: A. View of the main Festival site; B. Metal jelllyfish sculptures greeted us on arrival; C. Wrack zonation on the jetty 
wall; D. Laid out ready for the Big Seaweed Search. Photos: Sarah Bowen.
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dampen the spirits of participants who could 
warm up next to a roaring fire, feast on paella 
and home-made cakes and cookies (with added 
seaweed seasonings of course) to ward off the 
damp chills.

The programme of events was flexible, 
structured around talks taking place in a 
marquee, foraged food demonstrations around 
the fire pit, seaweed ID on the beach and 
art classes. In fact it was hard to take it all 
in – jumping from one event to another, not 
wanting to miss out!

The keynote speaker was Professor Juliet 
Brodie, from the Natural History Museum. 
Her address was due to be delivered live over 
Zoom as she was unable to be present, but 
the technology did not want to co-operate. 
Instead, with great presence of mind, she 
produced a recording which was sent over 
and played later in the day. Almost as good as 
the real thing! She set the scene for why we 
should be fascinated by seaweeds, and gave a 
brief introduction to their taxonomy, biology, 
ecology and conservation.

Ailsa McLellan of ‘No Kelp Dredging’ gave a 
thought-provoking talk about the importance 
of kelp forests and their role in mitigating the 
effects of storm damage on coastlines, not to 
mention their importance in providing homes 
for a massive range of sessile invertebrates 
and juvenile fish and crabs. The topic is one 
of current concern as there are proposals 
still being considered within Scotland for 
industrial scale harvesting of wild kelp. John 
McIntyre, a local ecologist then gave a wide-
ranging talk about the role seaweed plays in 
our ecosystems.

Unfortunately, I missed the input about 
the Big Seaweed Search, as I was too busy 
munching on foraged delights courtesy of 
Jayson Byles, a New Zealander now living in 
Fife who runs foraging courses. His seaweed 
snacks provided a perfect starter course before 
a main of paella created on-site by Steve and 
his hand-built ‘Paella Palace’. Not to forget 
dessert from Evie who kept the munchies at 
bay with a range of baked savoury and sweet 
snacks. Rhubarb (from the island) hazelnut 
and orange cake with a sprinkling of seaweed 
seasoning was a delight.  

In fact the food on offer at the Festival was 
a wonderful example of the thought that had 
gone into the planning of the event as a whole. 
Locally made, using compostable dishes and all 
showcasing different types of edible seaweed 
it expanded our appreciation of seaweed even 
further – not to mention waistlines!

Day two and the weather was better – the sun 
shone! The focus today was less on the ‘science’ 
of seaweed and more about art and seaweed 
as a commodity. One of the speakers was Miek 
Zwamborn, who wrote the Seaweed Collector’s 
Handbook (reviewed by me in Bulletin 15). She 
described a little of the process of writing the 
book and some of her research, which added 
an interesting insight into its creation and 
how it resulted in a fascinating compendium 
of seaweed facts.

Of the two days, it was Cathy Dagg’s informative 
talk (Figure 4A) about the historic use of kelp in 
Coigach that was my personal highlight. Cathy 
is a local archaeologist who has carried out 
research into kelp burning in Scotland (Figure 
4B), an industry that turned seaweeds into 
potash and iodine. In this context, I learned 
that ‘kelp’ referred to all seaweeds washed up 
on the shore, including the intertidal wracks 
(Figure 4C) and not just what we refer to as kelp 
these days. She received funding to recreate 
a kelp-burning pit, which it was hoped to 
demonstrate during the Festival. However, the 
postponement of the Festival and the time of 
year meant that it was impractical to carry it 
out over the weekend itself. Her account of how 
they learned from their mistakes, particularly 
the disgusting smell and thick acrid smoke 
created by the pit that led to a raft of complaints 
on a day when there were many visitors to Isle 
Martin was particularly amusing! But it gave an 
insight into the complexity of the process at 
a time when there was no mechanisation and 
successful cropping required low spring tides, 
followed by sunny, dry and breezy days to dry 
the material before it could be burned. Not least 
because 18 tonnes of wet material was required 
to produce 1 ton of ash! 

So, was the Festival everything that organiser 
Julia hoped it would be?  I spoke to her 
afterwards and the following comments are 
reproduced in her own words:
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“Yes, I am proud to say that the Isle Martin 
Seaweed Festival was everything I had hoped 
for and much more. Seeing people come 
together to listen and engage in learning about 
seaweed and far-reaching marine environment 
conversations was immensely rewarding, after 
months of hard work and years of imagining 
and planning.

While I have previously curated my own art 
installations, group exhibitions and community 
events, curating a multidisciplined seaweed 
festival on a small island with no electricity, 

in COVID times, presented me with massive 
challenges.  Challenges that could only be 
surmounted by working with a small group of 
tirelessly dedicated Isle Martin Trust members 
(John McIntyre, Lesley Strachan and Steve 
Twitchett) who together have a host of island, 
marine and managerial skills and experience. 

The process of weaving together an exciting 
‘Seaweed Programme’ for the Festival has been 
creatively stimulating and has involved making 
numerous fascinating contacts including 
yourself Sarah (and Porcupine MNHS) also 
passionate about a host of different aspects 
of Seaweed, with whom I intend to further 
develop links.

As one Festival participant said ‘the more you 
learn about seaweed, the more you realise there 
is so much more still to find out’. The Isle Martin 
Trust has been both delighted and overwhelmed 
by the success of the Festival, and responding to 
numerous requests the Trust & I are considering 
hosting a second Isle Martin Seaweed Festival 
(if we can find funding) in May/June 2023, 
prime seaweed growing time! 

In the meantime, we are posting recordings of 
Festival presentations on YouTube and we plan 
to host a follow-on Seaweed Festival discussion 
event on ZOOM in the New Year. “

Links
Julia’s full overview of curating the Seaweed 
Festival can be found on her website https://
littoralartproject.com/ with images of the 
Festival and links to the talks on Instagram 
@seaweedfestival.islemartin 

For updates  please visit www.islemartin.org  
and contact Julia via seaweedfestival.im@
gmail.com

Fig. 4: A. Cathy Dagg during her talk; B. The results of 
the seaweed burning experiment; C. Plenty of wracks 
washed up on the shore. Photos: A, C, Sarah Bowen; B. 
David Kipling.

A

B

C

Fig. 5: Ready to depart. Photo: David Kipling
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A Sea Potato Story

Kate Mortimer-Jones

Whilst out in the field with the Porcupines 
for this autumn’s field meeting in Oxwich 
Bay I was reminded of a sampling trip back in 
2017. That particular year hadn’t been a good 
one for me and saw me rushed into hospital 
for emergency surgery. My new Professional 
Training Year student had started with me and 
I was keen to show her how we sample marine 
bristleworms before we started a year-long 
placement on the taxonomy and behaviour 
of these wonderful creatures (see Porcupine 
Bulletins 10 & 12 for the work we did). So 
although slowly recuperating from surgery I 
was able to make short walks aided with the 
sticks and perching stool (Figure 1A, B).

One relationship we were keen to explore 
is one proposed between the sea potato, 
Echinocardium cordatum (Pennant, 1777) and 
the shovel head worm, Magelona mirabilis 
(Johnston, 1865). So along with colleagues 
from the museum and Swansea University 
we headed to Oxwich bay, where we knew we 
would find both species. 

Sea potatoes leave a characteristic hole on the 
surface of the sediment (Figure 1C) and once 
spotted are easy to collect by digging around 
the hole (Figure 1D). So off we set with all 
our equipment, and we ambled to the shore 
to begin collecting. Despite the relative ease 
of collecting sea potatoes we seemed to be 
largely struggling. Every sea potato hole we 
found didn’t result in finding a sea potato. We 
were perplexed - the holes looked so right, so 
what was going on? It wasn’t until we retraced 
our steps that we realised that the holes we 
were so busy investigating were not made 
by the sea potato at all, but were in fact the 
impact marks of my walking sticks! We did 
giggle for a little while, realising our mistake. 
However, once we realised, we did manage to 
find the proper holes and of course find the 
sea potatoes. See Figures 1A–D.

So what about that relationship between sea 
potatoes and shovel head worms? Well that 
will have to wait for another day......

References
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History Society 12: 63–67.

Fig. 1: A. Kate and student Kim; B. Looking for sea potato 
holes in the sand; C. Typical sea potato burrow sign; D. 
Sea potato in sieve.
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Rocky Shore Emoji Quiz

For answers, see p63

Test your skills at emoji decoding with this quiz devised by Kate 
Mortimer-Jones.

1. 🟪🔝🐚 

2.  🌊🍋   

3.  🎨🔝🐚   

4.  🌊🐰

5. ⭐🐠   

6.   🍜🦀   

7.   👛🧽   

8.   🐶🐚   

9.  💪

10. ☕🦀  

11. 💡🌊🔫   

12. 🧈🐟

13. 🌹🪶⭐

14.  🧜👛

15. 🌊🕷

16.  💀👨🖐
17. 🟥➕⚪ 🌊🐌(➖🏠) 

18.  🌊🧔   

19.  🏈👕🪱   

20.  🧜🧤   
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Spineless – Juli Berwald
2018. Riverhead Books. pp352.
ISBN: 9780735211285

Book review by Beccy Macdonald

The one way I’ve held onto my last thread 
of sanity over the pandemic has been by 
rekindling my love of reading. I’d forgotten 
how important it is for the soul to get lost 
in books and the stories that they have to 
tell.  This book has it all – jellyfish wonders, 
personal journeys and fascination to the 
point of obsession! Spineless: The science of 
jellyfish and the art of growing backbone is 
a title that makes you think that you know 
exactly what this book is about but it’s not 
until you finish the book that you can truly 
appreciate the context of these words. Juli 
Berwald writes this exceptional journey of 
educational and personal discovery. The 
factual information contained in the book is 
all-encompassing and I’m now bursting with 
jellyfish knowledge and a newfound respect 
for these incredible creatures.  Alongside 
this wealth of knowledge, I found that the 
book took me on Juli’s personal journey of 
self-discovery and I learnt a bit more about 
myself along the way too.  Never before did 
I think that there was book out there that 
covered the crunchy texture of jellyfish whilst 
considering complex issues of academic guilt, 
pollution, societal connection to the ocean, 
and following your dreams. 

The additional bonus of this book was the way 
I came about it, through the welcoming arms 
of the Marine Social Science Bookclub family.  
This started through Twitter at the beginning 
of the pandemic. #MarSocSciBookClub meet 
every month with a new book to consider 
– please come along and join us!  All are 

welcome, whether you’ve read the current 
book or not, or even own a copy of the current 
book.  You can bookclub anywhere; from the 
shores of Barbados enjoying a cocktail to 
shopping in a German IKEA! The group loved 
this book with its easy-to-follow coverage of 
complex ecological concepts to descriptions of 
field research with interjections of personal 
narrative, however one question remains with 
us all …… where are all the polyps?! 

For further information on #MarSocSciBookClub 
please join us on Twitter or see www.marsocsci.net

REVIEW
S
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A marine biologist’s journey 
Holly Stokes

My first memory of the ocean was a small 
snorkelling trip in Spain and I vividly 
remember being mesmerized by all of the 
colourful fish swimming around me. However, 
contrary to what most people say I didn’t 
know that I wanted to be a marine biologist 
then. Even during my university applications 
I was undecided between physiotherapy and 
marine biology – you don’t have to have it all 
figured out! Once I had made my decision, the 
real journey began at Swansea University, as 
a beady-eyed 18-year-old I was ready to take 
on the world, especially the sea! 

During my third-year field courses, I realised 
how much I loved being in the field. I 
particularly thrived during a tropical marine 
ecology field course and knew it was what I 
wanted to do. After taking a year out to travel 
and dive around south east Asia, I returned to 
Swansea to study a Masters in Environmental 
Biology. My research module led me to work 
on a project examining green turtle stomach 
samples (I will never forget the smell!) in 
the lab for 12 weeks. This was my way in to 
researching turtles and led to my first lead 

author publication, Stokes, H. J. et al.  2019, 
and another as a co-author on a global review 
of green turtle diet, Esteban, N. et al.  2020. 

I had the opportunity to present my research 
at the Porcupine Conference in 2020 and I 
hope to have more opportunities to present 
my research in the future. 

After my Masters, I worked for Natural 
Resources Wales (NRW), where I spent most of 
my time either covered in mud carrying out 
saltmarsh, seagrass, and macroalgal surveys or 
at the desk writing up data entry. I have tried 
my hand at various areas of marine biology and 
so whether I am working in a muddy estuary, 
on a boat, at pristine beaches or in the water, 
I am HAPPY. What I find that I enjoy the most 
is the variety of work that I have been involved 
in since starting my marine biology journey! 

Once I found out that I had been offered my 
dream PhD I didn’t stop smiling for a week 
(probably longer!). My research focuses on 
sea turtle ecology in the Chagos Archipelago, 
a collection of atolls in the middle of the 
Indian Ocean. I am now a year and a half in 
and I have learnt so much, from working in 
the field, with volunteers, outreach and data 
and analysis. During the process I’ve also 
learnt a lot about myself and how I work. I 
actually started my PhD in April 2020, in the 
midst of the pandemic, which was not an ideal 
situation and if I’m honest it sucked starting 
whilst having to work from home with no field 

Fig. 1: Field trip to Clachan Sound, Scotland before the 
Porcupine conference in March 2019.

Fig. 2: Seagrass and macroalgae surveys on board a 
hovercraft in Pembrokeshire for marine monitoring with 
Natural Resources Wales.
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season in sight. However, I was extremely 
grateful to get the go ahead in January 2021 to 
venture to the Chagos Archipelago for my first 
field expedition. I spent 8 months patrolling 
a popular nesting beach, looking for nesting 
females, searching for tracks, counting eggs 
and watching hatchlings make their way to 
the sea. 

We can’t spend all of our time in the field, so 
here I am in the run-up to Christmas watching 
drone videos of tropical blue waters and 
counting turtles – the view out of the window 
is a stark contrast! My PhD is by publication 
so my goal now is to analyse all of the data 
collected this year and submit my findings to 
peer reviewed journals before a potential final 
field season next year. I would like to say a 
huge thank you to my supervisors, co-authors 
and funders of my PhD project for all of their 
continued support.  

If anyone would like to get in touch my email 
is: 707483@swansea.ac.uk

Fig. 3: Excavating a green turtle nest in the Chagos 
Archipelago in the Indian Ocean to assess the success 
of hatchlings emerging from the nest as part of my PhD 
research

Fig. 4: Green sea turtle returning to sea after nesting on 
an important nesting beach in the Chagos Archipelago, 
Indian Ocean.
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Quiz (p59) - Answers

How did you do?

1. 🟪🔝🐚 Purple topshell, Steromphala umbilicalis

2.  🌊🍋   Sea Lemon, Doris pseudoargus

3.  🎨🔝🐚  Painted Top Shell, Calliostoma zizyphinum

4.  🌊🐰   Sea Hare, Aplysia punctata

5.  ⭐🐠   Starfish

6.  🍜🦀   Edible Crab, Carcinus maenas

7.  👛🧽   Purse sponge, Sycon ciliatum

8.  🐶🐚   Dog Whelk, Nucella lapillus

9.  💪  Mussel, Mytilus edulis

10. ☕ 🦀  Porcelain Crab

11. 💡🌊🔫  Light Bulb Sea squirt, Clavelina lepadiformis

12. 🧈🐟   Butterfish

13. 🌹🪶⭐ Rosy feather star, Antedon bifida

14.  🧜👛   Mermaid’s purse

15. 🌊🕷 Sea Spider

16.  💀👨🖐 Dead man's fingers

17. 🟥➕⚪ 🌊🐌 (➖🏠)    Pink sea slug, Duvaucelia odhneri

18.  🌊🧔  Sea beard, Nemertesia antennina

19.  🏈👕🪱   Football jersey worm, Tubulanus annulatus

20.  🧜🧤   Mermaid’s Glove, Haliclona (Haliclona) oculata
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