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Purpose of this guide

Plymouth, in south-west Britain, is one of only a few centres in northern Europe where
comprehensive long-term data are available and continues to be collected by the MBA and PML
on the local marine plankton and marine fauna in general. It is also the base of SAHFOS, whose
extensive long-term plankton survey in the north Atlantic includes routes from Plymouth and
through the English Channel.

Surprisingly, while the zooplankton of the northern European region has probably been studied
more than any other sea area in the world, currently there is no single, comprehensive, taxonomic
identification guide to the range of species and larval stages found. Taxonomic information is
largely spread through a wide range of monographs, papers and group-specific identification
guides, many of which are out of print and only easily available to researchers with access to good
library facilities. This series of three guides is being assembled to collate taxonomic identification
information for the zooplankton groups recorded off south-west Britain, primarily for local
identification and training purposes. However, because prevailing currents also bring oceanic
zooplankton into the English Channel, the range of species sampled off Plymouth covers the
majority found over the shallower parts of northern European continental shelf (excluding the
Mediterranean Sea), so the guides should be more widely useful and hopefully make tackling
zooplankton identification easier for a wider audience. The commonest truly planktonic species
and the most widely studied groups are covered in most detail, but some information is also
included on benthic, epibenthic and parasitic species that are sampled occasionally. For all groups
there is at least information on their morphology, guidance on their identification and bibliographies
giving identification resources.

The species list was mainly compiled from records from the Plymouth Marine Fauna (PMF; Marine
Biological Association, 1957) publication, from various MBA sampling station records and from the
current long-term sampling by the PML at Station L4 off Plymouth. Distributional information for
some species has also been obtained from the Marine Life Information Network (MarLIN) website
and sampling at Southampton (Muxagata & Williams, 2004). Some species have been included
that have not been recorded off Plymouth, but have been found in adjacent sea areas. Details
about whether the various species have been recorded in the PMF, at Station L4 or surrounding
area, and a brief note of their general distribution in the northern European area (excluding
Mediterranean Sea) are also included. Distributional information often relies on local observations
from widely dispersed laboratories, so is only a very rough indication. Descriptions and terminology
have, as far as possible, been deliberately kept reasonably basic.



Brief history of plankton sampling at Plymouth

Since the formation of the MBA in 1884, and the opening of its laboratory in Plymouth in 1888,
much original zooplankton research has been carried out by many distinguished researchers,
unravelling the biology of a wide range of organisms and gathering long-term data on their
seasonal abundance in the Western English Channel, particularly at a series of stations off
Plymouth. The PMF compiles a list of all the marine fauna that had been recorded off Plymouth, up
until its last publication in 1957, including zooplankton, along with details of where they were
sampled and some indication of their seasonal abundance. Subsequent to the publication of the
PMF, long-term zooplankton data continued to be collected, but the emphasis was mainly on
selected Aindicator 0 s [ete @ige o prgamisms. né¢he eatlynl@80s londr e € ¢
term data sets were losing their funding appeal and sampling became more targeted at specific
stations, including mid-Channel station E1, from which zooplankton is still sampled by the MBA. In
the 1960s and 70s, MBA scientists including the late Alan Southward demonstrated important links
between climate fluctuations and biological changes in the sea. By the late 1980s and the
emerging ideas about human-driven climate change, the necessity for long-term monitoring data
sets, including those of zooplankton, was recognised.

Building on nearly a century of zooplankton sampling by the MBA, in 1988, Roger Harris of the
PML Zooplankton Group began a programme of weekly observations that included zooplankton
sampling at Station L4, located ten nautical miles south-west of Plymouth (50°15'N, 04°13'W, water
depth ~55 m) and the previous detailed identification of species was reinstated. Routine
zooplankton sampling at L4 continues to be carried out weekly as part of the Oceans 2025
Programme, following the founding of the Western Channel Observatory project. A complete guide
to the L4 programme, sampling methods, the dataset and publications are given on the PML
website (http://www.westernchannelobservatory.org.uk/L4/).

Classification system used in the guide

The classification of many groups is contentious and continuously evolving, so as a foundation, the
online World Register of Marine Species (WORMS) scheme has generally been followed. The
emphasis in these guides is on species identification and because classifications keep changing,
for each group only a simple classification is given, usually missing out several taxonomic levels.

Taxonomic resources

For the European area, some basic zooplankton guides have been available (e.g. Johnstone et al.,
1924; Newell & Newell 1963; Todd et al., 1991, Larink & Westheide, 2006), but these are mainly
for students and cannot be used for accurate species level identification. Some, more detailed
taxonomic guides have been produced for the Mediterranean, such as Trégouboff & Rose (1957)
and Avancini et al., (2006). Resources available free online include the ICES zooplankton sheets
(1939-2001), the photographic guide to the mesozooplankton of the Southampton area by
Muxagata & Williams (2004), the Marine Species Identification Portal (http://species
identification.org) and the ZIMNES guide (http://192.171.193.133/). Additional online resources are
listed in Jouenne et al. (2008). A selection of general zooplankton texts is given below.

Bibliography General Zooplankton
Avancini, M., Cicero, A.M., Di Girolamo, I., Innamorati, M., Magaletti, E. & Zunini, T.S. 2006. Guida
al riconoscemento del plancton neritico dei mari Italiani. 2, Zooplankton neritico. Roma,
Mini stero dell 6Ambiente e della Tutela del Te
separate volumes).
Boltovskoy, D. (ed.) 1999. South Atlantic Zooplankton, vols. 1 & 2. Leiden, Backhuys, 1706 pp.
Conway, D.V.P., White, R.G., Hugues-Dit-Ciles, J., Gallienne, C.P. & Robins, D.B. 2003. Guide to
the coastal and surface zooplankton of the south-western Indian Ocean, Occasional Publication of
the Marine Biological Association of the United Kingdom, No. 15, Plymouth, UK, 367 pp.
(http://www.mba.ac.uk/NMBL/f r om t he #fADownl oad Occasional.) Publ
Fraser, J.H. 1962. Nature adrift. London, Foulis, 178 pp.
Gerber, R.P. 2000. An identification manual to the coastal and estuarine zooplankton of the Gulf of
Maine region from Passamaquoddy Bay to Long Island Sound (Two parts). Acadia
Productions, Brunswick, Maine, 178 pp.


http://www.westernchannelobservatory.org.uk/L4/

Gibbons, M.J. 1999. An introduction to the zooplankton of the Benguela Current region. Goodwood,
South Africa, Namibian Ministry of Fisheries and Marine Resources, World Bank and De
Beers Marine, 52 pp.
Hardy, A.C. 1956. The open sea, its natural history: The world of plankton. London, Collins, 335 pp.
Harris, R.P., Wiebe, P.H., Lenz, J., Skjoldal, H.R. & Huntley, M. 2000. ICES Zooplankton
Methodology Manual. San Diego, CA, Academic Press, 684 pp.
Hayward, P.J. & Ryland, J.S. (eds.) 1995. Handbook of the marine fauna of north-west Europe.
Oxford, Oxford University Press, 800 pp.
ICES. 1939-2001. Conseil International pour I' Exploration de la Mer, Fi ches dél dent.i
Zooplankton, Identification leaflets for plankton. (Can be downloaded from
http://www.ices.dk/products/fiche/plankton/start.pdf).
Johnson, W.S. & Allen, D.M. 2005. Zooplankton of the Atlantic and Gulf coasts, Baltimore, The
John Hopkins University Press, 379 pp.
Johnstone, J., Scott, A. & Chadwick, H.C. 1924. The marine plankton, a handbook for students and
amateur workers. Liverpool, University Press of Liverpool, 194 pp.
Jouenne, F., Probert, I. & Vaulot, D. 2008. Plankton taxonomy in the computer age. Cahiers de
Biologie Marine, 49: 355-367.

Kirby, R.R. 2010. Ocean drifters, a secret world beneath the waves. Winchester, Studio Cactus
Ltd., 192 pp.

Larink, O. & Westheide, W. 2006. Coastal plankton. Photoguide for European seas. Munich, Pfeil,
144 pp.

Marine Biological Association. 1957. Plymouth Marine Fauna, Third edition. Plymouth, Marine
Biological Association, 457 pp.

McEdward, L. R. (ed.). 1995. Ecology of marine invertebrate larvae. Boca Raton, Florida, CRC
Press, 480 pp.

Muxagata, E. & Williams, J.A. 2004. The mesozooplankton of the Solent-Southampton water
system: A photographic guide. Southampton Oceanographic Centre Internal Document, No.
97, 103pp. Unpublished manuscript. http://eprints.soton.ac.uk/9690/01/Zooplanktonguide.pdf.

Newell, G.E. & Newell, R.C. 1963. Marine Plankton, a practical guide. London, Hutchinson, 244 pp.

Omori, M. & lkeda, T. 1984. Methods in marine zooplankton ecology. Wiley-Interscience
Publication, New York, John Wiley & Sons, 332 pp.

Shanks, A. (ed.) 2001. An identification guide to the larval marine invertebrates of the Pacific
northwest. Corvallis, Oregon State University Press, 314 pp.

Smith, D.L. & Johnson, K.B. 1977. A guide to marine coastal plankton and marine invertebrate
larvae. Dubuque, lowa, Kendall/Hunt, 221 pp.

Steedman, H.F. (ed.) 1976. Zooplankton fixation and preservation. Monographs in oceanographic
methodology, Paris, UNESCO Press, 350 pp.

Telesh, 1., Postel, L., Heerkloss, R., Mironova, E. & Skarlato, S. 2009
Zooplankton of the Open Baltic Sea: Extended Atlas. BMB Publication No. 21.
Meereswissenschaftliche Berichte, Warneminde, 76: 1-290. (http://www.io-

warnemuende.de/tl_files/forschung/meereswissenschaftliche-berichte/mebe76_2009-
zooplankton-extended-atlas.pdf)

Todd, C.D., Laverack, M.S. & Boxshall, G.A. 1991. Coastal Marine Zooplankton, a practical manual
for students. Cambridge, Cambridge University Press, 106 pp.

Trégouboff, G., Rose, M. 1957. Manuel de Planctonologie Méditerranéenne. Paris, Centre National
de la Recherche Scientifique, vol. 1, 587 pp.; vol. 2, 207 pls.

UNESCO. 1979. Zooplankton Sampling. Monographs in oceanographic methodology. Paris,
UNESCO Press, 174 pp.

van der Spoel, S. & Pierrot-Bults, A.C. (eds.) 1979. Zoogeography and Diversity of Plankton.
London, Edward Arnold, 410 pp.

Wickstead, J.H. 1965. An introduction to the study of tropical plankton. London, Hutchinson, 160 pp.

Wimpenny, R.S. 1966. The plankton of the sea. London, Faber & Faber Ltd., 426 pp.

Wrobel, D. & Mills, C.E. 1998. Pacific coast pelagic invertebrates: a guide to the common
gelatinous animals. Monterey, CA, Monterey Bay Aquarium, 108 pp.

Young, C.M., Sewell, M.A. & Rice, M.E. (eds.) 2002. Atlas of marine Invertebrate larvae. San
Diego, CA, Academic Press, 626 pp.


http://www.io-warnemuende.de/tl_files/forschung/meereswissenschaftliche-berichte/mebe76_2009-zooplankton-extended-atlas.pdf
http://www.io-warnemuende.de/tl_files/forschung/meereswissenschaftliche-berichte/mebe76_2009-zooplankton-extended-atlas.pdf
http://www.io-warnemuende.de/tl_files/forschung/meereswissenschaftliche-berichte/mebe76_2009-zooplankton-extended-atlas.pdf
http://www.io-warnemuende.de/tl_files/forschung/meereswissenschaftliche-berichte/mebe76_2009-zooplankton-extended-atlas.pdf

PICTORIAL KEY TO ZOOPLANKTON
(Not to scale; numbers in brackets are part numbers of the guide)
KINGDOM PROTOZOA

KINGDOM CHROMISTA
Phylum Sarcomastigophora (1) Phylum Foraminifera (1)  Phylum Heliozoa (1) Ph
Subphylum Radiolaria )
7/

ylum Ciliophora (1)
\ Order Tintinnida
N
\\\ A ) ; N \ |

KINGDOM ANIMALIA
NON-CRUSTACEAN ZOOPLANKTON
Phylum Cnidaria (1)
Class Hydrozoa, Class Hydrozoa, Class Hydrozoa,

grl]aesni:::r;:rzv(;a, Cla::h?/zpsft\:;:a, Order Limnomedusae  Order Trachymedusae
AN = (A
@mﬂ@
\" S |

Order Narcomedusae

\\u/

Class Hydrozoa, Class Hydrozoa, Class Hydrozoa,
Order Anthothecata, Order Anthothecata Order Leptothecata
actinula larva

Class Hydrozoa,
Order Siphonophorae

Phylum Chaetognatha (3)

Y
il '

i

larva

e,

L)
Py
EEREEy
s
b
4
ki

7
EEERER
ks

ot
7 9k
FRELERER
IS

iy

EE

A ) ‘
S
REEE

X

S
;f}

Phylum Chordata (3)
Subphylum Tunicata - IawaeSubphylum Vertebrata
Class Ascidiacea Class Larvacea D R ,f(///’\» Fish eggs
= ; o
= v
Class Thaliacea

Order Salpida




NON-CRUSTACEAN ZOOPLANKTON AND LARVAE
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CRUSTACEAN ZOOPLANKTON
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KINGDOM PROTOZOA
PHYLUM SARCOMASTIGOPHORA

Sarcomastigophora is the largest protozoan phylum and includes the amoebas and related
organisms that move and capture food by means of pseudopodia, flowing temporary extensions of
the cell. The only members likely to be caught during zooplankton sampling, that will survive
routine preservation techniques, are in Subphylum Radiolaria.

Subphylum Radiolaria:

There are some very large colonial species of Radiolaria, but most are single structures, generally
less than two millimetres in diameter, but large for a single celled organism. They typically have
stiffened radiating pseudopodia and a central endoplasm, separated from the outer web-like
ectoplasm by a capsule membrane or wall (Fig. 1A). The ectoplasm usually contains a zone of
frothy gelatinous bubbles. Many have radiating skeletal spines that are usually symmetrical. They
have been provisionally divided into three classes, Acantharea, Polycystinea and Phaeodarea.

PHYLUM SARCOMASTIGOPHORA: Subphylum Radiolaria:

Class Acantharea:

This group differs from other radiolarians in that the skeleton is mainly composed of celestite
(strontium sulphate). When they die the skeleton rapidly dissolves. The skeletal elements usually
consist of 20 evenly spaced, radiating, solid spicules, not always of the same length, which
characteristically meet at the centre (Fig. 1). Where they meet, the spicules may cross loosely or
fuse. In some species the spicules produce lateral plates, forming a spherical perforated shell (Fig.
1A) and resemble members of Class Polycystinea, but in the latter the spicules do not extend to
the centre. Acanthareans are generally spherical, but some have their greatest diameter around
the equator, while others are flattened. Only Acanthochiasma fusiforme has been recorded at
Plymouth (Fig. 1B).

A) Typical Acantharea spp

‘ Ectoplasm
S / Endoplasm ! >
V1 {4 o
\ 1% Spicule

593

Fig. 1. Acanthareans (from Schewiakoff, 1926).

Recorded: PMF, only Acanthochiasma fusiforme Haeckel, 1861. L4, but not identified to species.
European region, a range of species.

Size: Group in general ~0.05-0.5 mm

Further information: Schewiakoff, 1926; Bottazzi et al., 1969; Bernstein et al., 1999; Larink &
Westheide, 2006.
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PHYLUM SARCOMASTIGOPHORA: Subphylum Radiolaria:

Class Polycystinea:

This is the largest radiolarian group and there are both solitary and colonial species. Only three
species are recorded locally (Fig. 2). The skeleton is usually a complex structure (Fig. 2A, B),
composed of simple opaline silica, the skeletal elements of which do not meet at the centre of the
organism, but some species lack a skeleton or have only simple spicules (Fig. 2C), Most have
delicate latticed or spongy skeletons in a range of shapes, consisting of from one to five
concentric spheres and lacking spines, or with numerous spines and other structures such as
sequences of conical chambers. Often the skeleton cannot be seen because of the dense
cytoplasm. The skeletons of this group do not easily dissolve and are a major contributor to the
deep sea sediments and fossil record. Algal symbionts often live in the ectoplasm.

B) Amphimelissa setosa, different views

A) Lithomelissa setosa, different views

Fig. 2. Skeletons of Polycystinea species recorded at Plymouth (from Schroder, 1914).

Recorded: PMF, three species Lithomelissa setosa Joergensen, 1905; Amphimelissa setosa
(Cleve) Bernstein, 1934; Plagiacantha arachnoides Claparéde, 1856. L4, not recorded. European
region, a range of species.

Size: ~0.03-2.0 mm.

Further information: Haeckel, 1862; Schrdder, 1914; Trégouboff & Rose, 1957; Boltovskoy,
1999:; Larink & Westheide, 2006.
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PHYLUM SARCOMASTIGOPHORA: Subphylum Radiolaria:

Class Phaeodarea:

Phaeodarians are traditionally considered radiolarians, but recent molecular evidence suggests
that they are not closely related to the other two classes. They differ from the Polycystinea by
distinctive features of the central capsular membrane and by the presence of a phaeodium, an
aggregate of waste particles within the cell (Fig. 3). Most are basically circular, but some are
elaborate branched structures. They are generally solitary and have skeletal elements that are
hollow rather than solid, composed of a poorly understood mixture of silica with some organic
content that rapidly dissolves in seawater on death. Similar to Polycystinea, the skeletal elements
do not meet at the centre of the organism. They lack algal symbionts, as they generally live below
the photic zone. Aulacantha scolymantha Haeckel, 1862 is given as an example.

Endoplasm

Phaeodium

Ectoplasm

Fig. 3. Typical phaeodarian, Aulacantha scolymantha (from Haeckel, 1862).

Recorded: Not recorded from the Plymouth area, deeper water organisms.

Size: ~0.2-0.4 mm.

Further information: Haeckel, 1862; Trégouboff & Rose, 1957; Kling & Boltovskoy, 1999; Larink
& Westheide, 2006.
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KINGDOM CHROMISTA
PHYLUM HELIOZOA

Heliozoa, or fsun animalculesq are roughly spherical amoeboids with numerous stiff, thread-like
pseudopodia that radiate outwards from a delicate silica endoskeleton, giving them the
characteristic sun-like appearance. The pseudopodia are not very useful for locomotion, but are
involved in food capture, sensory function and attachment. Heliozoa appear similar to radiolaria,
but can be distinguished by the lack of a central capsule between the endo- and ectoplasm and
other complex skeletal elements, although some produce simple scales and spines. There are
only a few marine species. The only species recorded locally is Oxnerella maritima, but is not
listed in the WORMS database.

A) Living organism

B) Similar, after fixation
and staining

= Ingested algal spores in
various stages of digestion

Oxnerella maritima (from Dobell, 1917).

Recorded: PMF, only Oxnerella maritima (Dobell, 1917). L4, not recorded. European region, a
limited range of species.

Size: ~0.1-0.8 mm.

Further information: Dobell, 1917; Doflein & Reichenow, 1953; Trégouboff & Rose, 1957; Larink
& Westheide, 2006.
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PHYLUM FORAMINIFERA

Foraminifera is a diverse protozoan group, most of which have shells. The shell can be composed
of calcium carbonate or sand grains and other particles such as sponge spicules cemented
together. The shell is usually arranged in a series of chambers of increasing size, the last open to
the outside. Some have the appearance of flattened gastropod shells, but there are a great variety
of shapes (Figs. 1, 2) and some bear numerous spines. The simplest forms are open tubes or
hollow spheres, while others form tree shapes. Some have protoplasm covering the shell.

The cell is divided into granular endoplasm and transparent ectoplasm from which a pseudopodial
net may emerge through a single opening or through many perforations in the shell. The
pseudopodia are used for locomotion, anchoring, and in capturing food that consists of small
plankton, diatoms, bacteria or dissolved organic molecules. The majority are benthic (Fig. 1) but
there are several planktonic forms in Order Globigerinida (Fig. 2). In shallow water, turbulent
conditions often cause benthic individuals to be carried up into the water column.

Fig. 1. Examples of benthic foraminiferans (from Cushman, 1928).

Order Globigerinida:
Order Globigerinida includes the exclusively planktonic families Globigerinidae, Globorotaliidae
and Candeinidae and ten species from these families are recorded in the PMF.

A) Globigerina bulloides, with and without spines B) Globorotalia inflata, different views

o
x

Fig. 2. Examples of pelagic foraminiferans recorded in the PMF (from Rhumbler, 1901).
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Globigerinidae (Fig. 2A, D) have spines at some stage of their development, while Globorotaliidae
(Fig. 2B) and Candeinidae (Fig. 2C) never have them. Globigerina bulloides (Fig. 2A) is a common
species, usually found as a multichambered shell with spines like a sea urchin, but the spines can
be lost during sampling and preservation and also at particular stages of the life-cycle. Bé (1967)
gives a key for and descriptions of pelagic foraminiferans, but because development is
progressive, identification of foraminiferans is a specialist task.

Recorded: PMF, a wide range of benthic species but also the following pelagic species: Family
Globigerinidae - Globigerina bulloides d 6 Or b i g n Globigetir®ide® ruber ( d 6 Or bi gny,
(as Globigerinoides rubra); Orbulina universad 6 Or b i g n §phaerdidn8ll dehiscens (Parker
& Jones, 1865). Family Candeinidae - Candeina nitida d 6 Or b i g n kamily Gl8bdrbtaliidae -
Globorotalia inflata ( d 8 Or b i g n(as,Globlg&riRa9inflata); Globorotalia menardii (d"Orbigny,
1826); Globorotalia crassaformis (Galloway & Wissler, 1927) (as G. punctulata); Globorotalia
scitula (Brady, 1882); Neogloboquadrina dutertrei ( d 6 Or b i g ifag GlobiheBirga @ytertrei). L4,
benthic species recorded and also Globigerina spp. European region, a wide range of species.
Size: ~0.1-0.6 mm

Further information: Rhumbler, 1901; Trégouboff & Rose, 1957; Bé, 1967; Murray, 1979;
Mucke & Hemblen, 1999; Larink & Westheide, 2006.
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PHYLUM CILIOPHORA

Ciliophora are protozoa that use cilia for locomotion. The only members generally caught in
mesozooplankton nets are in Order Tintinnida.

Order Tintinnida:

The main body of tintinnids is enclosed in a flask-shaped shell or lorica, composed of gelatinous
proteinaceous material, usually smooth, sometimes spirally fluted or with a honeycomb of
openings, but in some groups embedded with mineral fragments, giving a granular external
appearance. In live animals a crown of cilia emerges from the lorica, sometimes interdispersed
with small tentacles. On the body, cilia are reduced or absent. Because cilia do not survive routine
preservation, characteristics of the lorica are used to distinguish between species. Like other
members of the microzooplankton they are a vital link in aquatic food chains as they primarily feed
on bacteria and phytoplankton (algae and cyanobacteria) and in turn act as food for larger
organisms such as copepods and larval fish. Illustrations of the species that have been sampled at
Plymouth are given in Figure 1.

A) Ptychocylis urnula B) Favella serrata C) Favella helgolandica D) Helicostomella subulata E) Epiplocylis acuminata

F) Epiplocylis undella Q) Tintinnopsis beroidea H) Tintinnopsis campanula J) Tintinnus inquilinum

K) Eutintinnus tubulosus L) Salpingella decurtata M) Proplectella sp. N) Parafavella sp.

Fig. 1. Tintinnid species sampled at Plymouth (from Marshall, 1969; Used with the kind permission
of the International Council for the Exploration of the Sea).

Recorded: PMF, eight species: Family Ptychocylidae - Ptychocylis urnula (Claparéde &
Lachmann, 1858); Favella serrata (Mobius, 1887) Jorgensen, 1924. Family Metacylididae -
Helicostomella subulata (Ehrenberg, 1833) Jorgensen, 1924. Family Epiplocylididae - Epiplocylis
acuminata (Daday, 1887) (as Epiplacylis acuminata). Family Codonellidae - Tintinnopsis beroidea
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Stein, 1867; Tintinnopsis campanula Ehrenberg, 1840. Family Codonellopsidae - Stenosemella
ventricosa (Claparéde & Lachmann, 1858) Jorgensen, 1924. Family Tintinnidiidae - Tintinnus
inquilinum (O.F. Mller, 1776) (as Tintinnidium inquilinum) (attaches to algae by the base of the
lorica, Fig. 1J). WORMS lists both names, and also Eutintinnus inguilinus, but they may all be the
same species. L4, during routine sampling, but only recorded as tintinnid spp. L4, a further six
species from microzooplankton sampling: Family Ptychocylidae - Favella helgolandica (Brandt).
Family Epiplocylididae - Epiplocylis undella (Ostenfeld & Schmidt) Jorgensen, 1927. Family
Tintinnidae - Eutintinnus tubulosus (Ostenfeld, 1899) Kofoid & Campbell, 1939; Salpingella
decurtata Jorgensen, 1924. Two tintinnids were only identified to genera, Family Undellidae -
Proplectella sp. Kofoid & Campbell, 1929 and Family Xystonellidae - Parafavella sp. Kofoid &
Campbell, 1929. lllustrations of examples from these latter two genera are given in Fig. 1.
European region, a wide range of species.

Size: ~0.02-0.2 mm

Further information: Daday, 1886; Trégouboff & Rose, 1957; Marshall, 1969; Alder, 1999;
Larink & Westheide, 2006.
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KINGDOM ANIMALIA
PHYLUM CNIDARIA

Phylum Cnidaria (formerly Coelenterata) gets its name from the presence of stinging cells called
cnidoblasts or nematocysts that all members of this phylum possess. There are typically two adult
forms, polypoid (or hydroid), which are tubular and usually permanently attached to a substrate
(sessile), and medusoid forms that are in most cases free-swimming, flattened or bell-shaped.
Some cnidarians have only one of the forms in their life cycle, others both. Most alternate between
sexual and asexual stages and there are many variations in reproductive strategy. Because of
turbulence inshore, a variety of stages, including those that are not planktonic, can be sampled.

In Phylum Cnidaria there are three classes that have representatives in the plankton of southern
Britain, separated using distinctive features in their polypoid or medusoid phases:

Class Anthozoa - includes sea anemones and corals.
Class Scyphozoa - the large fjellyfisho .
Class Hydrozoa - includes the small fjellyfishoand siphonophores.

Typical early larval stages

Cnidarian life cycle strategies are very diverse, so it is difficult to generalise, but the typical early
larval stage of cnidarians is the planula larvae, which may be released when the egg hatches, or
sometimes brooded to a later stage. Newly hatched planulae are generally too delicate to survive
routine samping and preservation. They are covered in cilia and there may be a terminal ciliary tuft.
They can be flattened, spherical, cylindrical or pear-shaped and not all have a central cavity.
Planulae feeding on plankton (planktotrophic) develop a mouth and spend longer in the plankton
than those that subsist on nutriment from the egg until settlement (lecithotrophic). Anthozoa have
the largest planulae and these are mostly planktotrophic. Cilia of planulae are difficult to discern
after routine formaldehyde preservation and the body shape and colour may change. Small
amorphous blobs often turn up in plankton samples, so it is sometimes difficult to know if they
might be planulae, or a fragment or larva of another organism.

Fig. 1. Various early and late planula larvae (from Hyman 1940).

Recorded: PMF, not recorded. L4, recorded as planulae. European region, found throughout.
Size: ~0.1-5.0 mm

Further information: Hyman, 1940; Mianzan & Cornelius, 1999; Sadro, 2001; Larink &
Westheide, 2006.

PHYLUM CNIDARIA:
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Class Anthozoa:

Ant hozoa means the #Aflower animalso and include
Adult anthozoans have a polypoid shape and medusae are never produced.

Anthozoan planulae may remain for a time in the plankton and settle as late planulae before
developing tentacles, or while still in the plankton they may develop tentacle buds and then
tentacles, already resembling a small anemone (Fig. 2). Pelagic anemone larvae with tentacles are
classified depending on the number and rows of tentacles and number of septae partitioning the
gastrovascular cavity etc., so identification is for specialists. The t er ms ifedwa
i hal camp osondetmes wsad dor developmental stages of these miniature anemones. The
commonest tentaculate larvae sampled are of the bottom-burrowing, tube anemones
(Ceriantharia) and these have their own recognised larval stages called antipathula and cerinula.

The rat her va@nadi st elram viaermac af t er ustAraehnactis,rhasant h
sometimes been used for larval cerianthids and also probably wrongly for floating anemone larvae

in general. Corbin & Panikkar (1942) described the distribution of Arachnactis albida Sars, 1846 in

the Celtic sea.

E)

A) B)

Fig. 2. Examples of developmental stages of anemone larvae (A, C from Carlgren, 1906; B, D, E,
G from van Beneden, 1923; F from Nyholm, 1943; H from Leloup, 1962).

Recorded: PMF, Cerianthus lloydii Gosse 1859 (as C. lloydi) adults are recorded, with a note that
arachnactis larvae can be common inside and outside Plymouth Sound in spring and summer. L4,
as anemone larvae, can be common. European region, found throughout.

Size: ~2-10 mm.

Further information: Corbin & Panikkar, 1942; Trégouboff & Rose, 1957; Leloup, 1962; Larink &
Westheide, 2006; Martin & Koss, 2002.
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PHYLUM CNIDARIA:

Class Scyphozoa:

Scyphozoans are the organisms generally associated wi t h t he word f#fjell yf
distinguished from the smallerhy dr ozoan #fAj el |l yfisho by their, | ar
the circular flap of tissue partially closing off the aperture of the subumbrellar cavity in hydrozoan
medusae (Fig. 11A) and presence of clefts in the umbrella margin forming marginal lappets (Fig.

3). The British Scyphozoa, developmental stages and adults, have been extensively described in a
monograph by Russell (1970), downloadable freef r om t he AFul |l text booksd¢
Marine Biological Library (NMBL) website (see bibliography). Illustrations from Russell (1970)
included here are reproduced by permission of the Cambridge University Press.

There are seven scyphozoan species in two orders, Semaeostomeae and Rhizostomeae that

have been recorded off Plymouth, only four of which are common. One species, Discomedusae

lobata Claus, 1877 (Order Semaeostomeae: Family Ulmaridae) is a southern, warm water
species that was recorded off the Eddystone lighthouse in 1936 and 1937 (Russell, 1937, 1938a).
Because of its rarity Russell did not consider D. lobata as a British species, or include it in his
scyphozoan monograph (Russell, 1970), nor is it included here.

Adult scyphozoans are generally commonest during summer, tending to disappear in the autumn

after spawning, when many dead individuals can be washed ashore. However, some can survive

over the winter in deeper water or sheltered areas. Only small individuals are usually sampled in
plankton nets, so only the earliest and some juvenile stages are described here.

Development and structure of ephyrae

Most semaeostome and rhizostome medusae produce gametes that develop into the typical
cnidarian planula larvae (Fig. 1). Planulae attach to some suitable substrate, such as a rock, and
develop into a polyp stage called a scyphistoma, which resembles a sea anemone. The
scyphistoma may increase their numbers by budding new polypoid individuals, but they
eventually produce and release, by a budding process known as strobilation, from few to many
flattened immature medusoid stages called ephyrae (Fig. 3). Food availability and temperature
appear to be the main factors regulating strobilation. Pelagia noctiluca differs in that there is direct
development from gametes produced by the adult medusae, through a planula stage to an
ephyra that gradually develops into an adult medusa, so the life cycle is completely pelagic,
hence its generic name. A pictorial key to the ephyrae of the main British species is given in
Figure 3. The early ephyrae of Aurelia aurita, Cyanea lamarckii, C. capillata, Chrysaora
hysoscella and Rhizostoma pulmo (as R. octopus) are described in Straehler-Pohl & Jarms
(2010) from living individuals.

Adult scyphozoans are thankfully rarely caught in plankton samples. Numbers of ephyrae and
juveniles usually peak around March/April, but they can be taken even during winter. Newly
liberated ephyrae of the two orders are very similar. They are typically flattened and thin with a
circular central disk, inside which the stomach cavity is located (Fig. 3). In all British species there
are initially eight radiating lobes, each with paired terminal lappets. The stomach cavity connects
to the extremities of the ephyra through a series of gastrovascular canals that radiate out from the
centre, inside the lobes and also to the base of the cleft between them. The canals that extend
into the lobes are termed rhopalial canals, as at their distal ends in the clefts between the lappets
are marginal sense organs called rhopalia. The rhopalia are hollow club-like structures into which
a small channel from the canal connects. They bear a solid terminal statocyst that has associated
nervous tissue and sometimes ocelli, so are considered to be involved in orientation and light
sensitivity. For descriptive purposes the rhopalial canals are termed interradial or perradial,
depending on their axis of orientation (see Fig. 13). The eight shorter canals between the lobes
do not have rhopalia and are termed adradial or tentacular canals, as marginal tentacles will
eventually develop in the region beside their distal ends. The eight tentacles do not always
appear at the same time and emerge either just on the margin of the umbrella or on the
subumbrella, and the tentacular canals then expand to form gastric pouches. However,
Rhizostoma pulmo does not develop tentacles, adult Chrysaora hysoscella have 24 tentacles and
Aurelia aurita has a completely different tentacle arrangement. In later stages the gastrovascular
canal system can becomes very complex, forming a network.

The central stomach leads to the exterior through a mouth in the centre of the manubrium (Fig.
3), which has lips developed to different extents. Small tentacles called gastric filaments are
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visible inside the stomach, arranged in four interradial groups. These may be involved in stinging
prey in the stomach and in digestion. They may initially be missing in some species, but
increasing numbers develop as the ephyrae grow. The exumbrella surface may be smooth, but
some ephyrae develop raised warts with nematocysts (Fig. 4A). Coronal (circular; Fig. 4C)
muscle bands gradually develop.

Chrysaora Cyanea

Marginal lobe

Perradial rhopalial
canal

A
Z
Interradial 2
rhopalial canal

/ \/ Adradial or

tentacular canal

Central
stomach

Marginal tentacle

Mouth

Marginal tentacle
bud

Aurelia Rhizostoma

Fig. 3. Pictorial key for the identification of ephyrae (after Russell, 1970). Pelagia not included.

Size:

Size ranges from published data (Russell, 1970; Straehler-Pohl & Jarms, 2010) are included in
the descriptions for newly liberated ephyrae of each species, along with information on
morphological changes with development. The developmental information is mainly based on
sparse observations from individual ephyrae of specific sizes. Size on liberation is very variable
and will depend on temperature (Straehler-Pohl & Jarms, 2010) and nutrition, SO appearance at a
particular size is not predictable. Additionally, some descriptions are based on fresh specimens
and features may differ in preserved material.
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PHYLUM CNIDARIA: Class Scyphozoa:

Order Semaeostomeae:

Family Pelagiidae:

Genus Pelagia:

Pelagia noctiluca (Forsskal, 1775)

Pelagia has direct development with no sessile scyphistoma stage. They develop up to eight
marginal tentacles, alternating with eight marginal sense organs. Their sting can be quite painful,
hence their common name fimauve stingero.

On liberation the ephyra is ~1 mm in diameter. At ~2 mm a specimen had pointed marginal
lappets, narrow rhopalial canals and conspicuous nematocyst warts sparsely distributed over the
whole exumbrellar surface. These warts are arranged in a distinctive pattern (Fig. 4A-D), differing
from the irregular patterns and generally less prominent clusters of nematocysts found in all the
other species. The warts run in two rows on each marginal lobe, diverging from the base of each
rhopalial canal and running along either side of a canal to the ends of the marginal lappets. Warts
are also distributed over the centre of the exumbrella, but mainly concentrated around the
periphery of the central disk.

A) Ephyra, 3.5 mm, B) Ephyra, 4.4 mm, )
subumbrella left, exumbrella right subumbrella left, exumbrella right

Perradial rhopalial canal
Adradial or velar canal

Rhopalium

Exumbrellar wart
Marginal lappet

Manubrium Marginal lobe

Gastric filament

Interradial rhopalial
canal

C) Ephyra, 4.8 mm,
subumbrella left, exumbrella right

Coronal muscle

Marginal tentacle

Manubrium

Fig. 4. Pelagia noctiluca ephyrae (from Russell, 1970).

Pelagia differs from the ephyrae of Chrysaora, Cyanea and Aurelia in the shortness of the
marginal lappets in relation to the diameter of the disk, and the ends are more rounded. However,
the shape of the marginal lappets is probably variable. In a specimen of ~3 mm diameter there
was a wide stomach cavity with a gastric filament internally in each interradius (Fig. 4A), but no
marginal tentacles. The coronal muscle was apparent, but weakly developed and the manubrium
cruciform. Usually up to ~4.5 mm there is only one gastric filament and marginal tentacles may be
absent or just starting to appear as two opposite, or four alternate small rudiments. By the time
the ephyra is ~5.5 mm, the jelly at the centre of the disk is thickening and there may be groups of
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two to three gastric filaments (Fig. 4C). The first four marginal tentacles are usually fully formed
and a second series of four are starting to develop. The rhopalial canals are clearly forked distally
and the adradial canals have lengthened and started to fork. In younger specimens the shape of
the forking is intermediate between that found in Aurelia and Cyanea (Figs. 3; 4A-C).

In a specimen of diameter ~8 mm, the four primary marginal tentacles were well developed, four
small secondary tentacles had appeared and there were four or five gastric filaments in each
quadrant (Fig. 4D). The four mouth lips were well developed and pointed. However, the number
of gastric filaments and marginal tentacles at any particular size is variable. Colouration in later
stages is usually pale purple.

Recorded: PMF, only gives two records of adults, but they have probably not been well recorded.
L4, ephyrae recorded but not identified. MarLIN notes it as an occasional oceanic visitor. Station
E1 in mid-Channel, some juveniles sampled in January 2010. Western English Channel. West and
north coasts of Scotland and Ireland, quite common. Irish Sea. Northern North Sea. Southern
North Sea, rare.



Genus Chrysaora:

Chrysaora hysoscella (Linnaeus, 1767)

Chrysaora develop up to 24 marginal tentacles in the adult, arranged in eight groups of three,
alternating with the eight marginal sense organs.

The ephyrae are ~1.6-3.4 mm in diameter on liberation and their colour has been noted as
pinkish, changing to a translucent white. Initially there are no marginal tentacles or tentacle bulbs.
The marginal lappets may be more elongated and rounded than illustrated below (Straehler-Pohl
& Jarms, 2010), becoming broader with development, but shape is variable. The ends of the
rhopalial canals are quite sharply forked distally, intermediate in shape between those of Aurelia
and Cyanea (Figs. 3; 5A, B), the ends of the forks extending level with the rhopalia. The adradial
canals are much longer than in Aurelia and the distal forks more conspicuous. The gastric
filaments (zero to four) are either not developed, or much shorter, and the rhopalium much
narrower. There are characteristic pairs of nematocyst clusters on the exumbrella, at the base of
the marginal lobes and scattered single clusters nearer the centre of the disc (Fig. 5A), but not as
prominent as the raised warts on Pelagia. At around 6 mm the first four marginal tentacles
develop simultaneously (Fig. 5C) and the ephyrae in general appearance resemble Pelagia of the
same size. By around 12 mm there can be four or even eight marginal tentacles and the mouth
has four oral arms. The adradial canals in Pelagia remain simple and only eight marginal
tentacles develop, but in Chrysaora protrusions develop from the corners of each of the adradial
canals forming an additional gastric pouch each side (Fig. 5E), from which further marginal
tentacles will arise to form eight groups of three tentacles in the adult (Fig. 5F).

A) Ephyra, 2.7 mm, B) Ephyra, 4.0 mm C) Ephyra, 6.0-7.0 mm, exumbrella
subumbrella left, exumbrella right A

N ( UY

N\WAL

- Gastric filament Q&&\Y%
—~ \NaW2 —
%9':‘\) G =4

F— :\i‘\? ,'D

€

RN
( //Q//L }\'\\\\ Nematocyst cluster
\

Gastric filaments

Nematocyst cluster

D) Ephyra, 6.0-7.0 mm, F) Adult with all marginal tentacles

subumbrelia section E) Ephyra, 20 mm, developed, umbrella section
umbrella section
Gastric pouch
Nematocyst
cluster Marginal lappet
lopi )
Developing & jk

tentacle

Rhopalium Three
tentacle group

Fig. 5. Chrysaora hysoscella ephyrae and adult (from Russell, 1970).

Recorded: PMF, adults regularly recorded. L4, ephyrae recorded but not identified. All around
Britain and Ireland. North Sea. Quite common.
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PHYLUM CNIDARIA: Class Scyphozoa: Order Semaeostomeae:

Family Cyaneidae:

Genus Cyanea:

Cyanea capillata (Linnaeus, 1758)

Adults are brownish in colour and have eight adradial groups of marginal tentacles, situated well in
from the umbrella margin, and eight marginal sense organs.

Ephyrae are noted as being reddish brown to yellow ochre. On liberation they are around 1.5-9.5
mm in diameter, depending on temperature, with the tips of the marginal lappets quite slender and
pointed. They are immediately distinguishable as Cyanea by the very long pointed forks at the
ends of all the rhopalial canals (Fig. 6A-C). They have a long manubrium and zero to one gastric
filaments in each quadrant, approximately eight in specimens 5-9 mm. Soon after liberation, a
marginal tentacle bud appears at the base of the cleft between two marginal lobes (Fig. 6A), then
another in the opposite position, these gradually extending into tentacles. Other opposing tentacle
buds and tentacles similarly develop (Fig. 6B). Other tentacle buds and shorter tentacles develop
beside the initial tentacles to form groups (Fig. 6C). The timing of tentacle development appears to
be quite variable in relation to size, but individuals of 4.0 mm can have two tentacles in a group.
These marginal tentacles are located further back from the umbrella margin than in the other
genera. There are no prominent exumbrellar nematocyst warts as found in Pelagia.

They are very similar to C. lamarckii in appearance and development, and are probably
indistinguishable with any certainty until from ~30 mm in diameter, when small pit-like intrusions
develop in the radial folds of the circular muscles (Fig. 6D), not found in C. lamarckii.

A) Ephyra, 1.7 mm, subumbrella B) Ephyra, 3.5 mm, subumbrella C) Ephyra, 14.0 mm,
subumbrella margin

Forked end to canal

i 4
Y / Tentacle bud

Muscle folds with pit-like intrusions

Fig. 6. Cyanea capillata ephyrae and juvenile (A-B, D from Russell, 1970; C from Kramp, 1937).
Recorded: PMF, not recorded. L4, ephyrae recorded but not identified. Russell (1970) noted this

species as northern boreal, with no records from the western or central English Channel, but there
are recent records from the Plymouth area (MarLIN). Irish Sea. North Sea. Common species.
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Cyanea lamarckii Péron & Lesueur, 1810

Adult morphology is similar to C. capillata, but they are smaller and coloured pale yellow to deep
blue.

On liberation the ephyrae are ~2.1-4.0 mm in diameter. Colouration has been noted as white or
blue-grey. The ends of all the rhopalial canals have the distinctive forked Cyanea shape (Figs. 3,
7A). The rhopalial lappets are shaped like a sword tip. As in C. capillata, in early ephyrae there
are zero to one gastric filaments in each quadrant. Initially, no marginal tentacles or bulbs are
present. One marginal tentacle develops first, in the cleft at the base of a marginal lobe (Fig. 7A),
then another in the opposite position. The two tentacles in the remaining similar positions develop
next, then finally the four other tentacles. Similar to C. capillata the size at which tentacles are
developed is variable, but a specimen of 20 mm had all eight tentacles completely developed as
well as extended oral lips. At 30 mm the same medusa had additional tentacles of varying lengths
beside the original tentacle, forming eight groups. Marginal tentacles are grouped further back
from the umbrella margin than in the other genera. There are no prominent exumbrellar
nematocyst warts as found in Pelagia.

The ephyrae are probably difficult to separate from those of C. capillata until around a size of 30
mm when small pit-like intrusions develop in the radial folds of the circular muscles in C. capillata
(Fig. 6C), not found in C. lamarckii (Fig. 7B)

A) Ephyra 4.2 mm, subumbrella B) Juvenile 100 mm, subumbrella margin

Marginal tentacle

W\

) Forked end to canal

Muscle folds without
pit-like intrusion

Fig. 7. Cyanea lamarckii ephyra and juvenile (from Russell, 1970).

Recorded: PMF (as Cyanea capillata var. Lamarckii). L4, ephyrae recorded but not identified. All
around Britain and Ireland. North Sea. Common species.
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PHYLUM CNIDARIA: Class Scyphozoa: Order Semaeostomeae:
Family Ulmaridae:
Genus Aurelia:
Aurelia aurita (Linnaeus, 1758)
The adult has eight simple marginal lobes, eight sense organs and long oral arms.
Ephyrae are liberated at ~1.5-4.5 mm in diameter. The tips of the marginal lappets are quite
slender and pointed, but this is variable, and there are from zero to two gastric filaments in each
interradius. Initially, the perradial and interradial rhopalial canals have squared ends (Figs. 3, 8A-
E), sometimes slightly lobed, and the adradial canals are just short bulges with square ends.
Coronal and radial muscles are already visible (not drawn). There are no marginal tentacles or
tentacle buds. In a specimen of 2.0-2.5 mm there were three gastric filaments in each quadrant
and the rudiments of the marginal lappet-like structures were appearing. When the ephyra is ~4.0
mm, outgrowths of the perradial and interradial canals develop at their bases and on the sides of
the adradial canals (Fig. 8B, D). At this stage there are around six to eight gastric filaments in
each group and the first rudiments of the eight adradial marginal tentacles develop more or less
simultaneously. At a diameter of ~5-6 mm, canals develop laterally from each side of an adradial
canal and join the straight rhopalial canals (Fig. 8E-F) to form the primary ring canal. Pelagia,
Chrysaora and Cyanea do not develop these peripheral connecting canals. This is the first
appearance of the quite complex branching gastrovascular system found in adult Aurelia. Small
tentacles appear on the margins of the oral lips, but the lips do not divide as in Rhizostoma.
Number of marginal tentacles between each lobe increases and by ~8 mm there are five to six
tentacles each side of a primary marginal tentacle (Fig. 8G, H), making 10-12 in a group. With
increase in size the canal system becomes increasingly complex (Fig. 8, J).

)Ephyra 3.6 mm

C) Ephyra, 2.5 mm
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D) Ephyra, 4.0 mm

— 2 m—

— o TS

PN 0
/) | N\ filaments
(77 |\ ’
1,4,,,/ % v‘/ ‘M Lf \\‘\\\\ \ /Z /)

L— o) -

iV,

E) Ephyra, 5.0 mm

J) Ephyra, 22.0 mm

B) Ephyra, 4.0 mm, subumbrella
left, exumbrella right

WA\ 05
| )\ ‘ o K\\

Adrad1a| marginal

o / tentacle bud

F) Ephyra, 6.0 mm

marginal
tentacle

Fig. 8. Aurelia aurita ephyrae (A, B, H from Russell, 1970; C-G, |, J from Kramp, 1937).

Recorded: PMF. L4, ephyrae recorded but not identified. All around Europe. Extremely common.
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PHYLUM CNIDARIA: Class Scyphozoa:
Order Rhizostomeae:

Family Rhizostomatidae:

Genus Rhizostoma:

Rhizostoma pulmo (Macri, 1778)

Until recently called R. octopus. Adults lack marginal tentacles and have a manubrium that
branches distally to form eight characteristically shaped oral arms. There are ten marginal
lappets, called velar lappets, in each octant, the octants separated by pairs of rhopalial lappets
The newly liberated ephyrae are ~2.7-6.0 mm in diameter. In a specimen of 2.7 mm, small
tentacles were starting to appear on the margins of the oral lips (Fig. 9C). The paired marginal
lappets are more rounded externally than internally (Fig. 9A, B), but shape is variable. There are
two to three gastric filaments in each quadrant and quite a long manubrium (Fig. 9G). The
rhopalial canals are slightly forked with rounded ends, intermediate between those of Aurelia and
Cyanea (Fig. 3). The adradial canals are short with blunt pointed ends, reminiscent of Aurelia.
The primary ring canal can form from ~3 mm (Fig. 9F), from outgrowth of the adradial canals
joining up with the rhopalial canals (Pelagia, Chrysaora and Cyanea do not develop these
peripheral connecting canals). However, in one specimen of 3.5 mm the primary ring canal had
still not formed, there were around five gastric filaments in each quadrant and prominent
exumbrellar nematocysts warts were present. However, these warts were not in a regular pattern
as found in Pelagia. At around 4.5 mm the oral lips start to divide to form the eight oral arms (Fig.
9E). In a specimen of 5 mm the primary ring-canal was fully formed, the manubrium was quite
long and divided and 11-12 gastric filaments were present in each quadrant (Fig. 9B). The first
pair of velar lappets had already formed on the umbrella margin in the cleft between the rhopalial
lobes and the exumbrella was covered in nematocyst warts. Marginal tentacles never develop. In
a specimen of 7 mm (Fig. 9l1) the marginal velar lappets were clearly separated and the first
marginal ring of canals had already developed. In a specimen of 18 mm (Fig. 9H) there were four
rounded velar lappets in each quadrant and the network of canals was quite complex.

A) Ephyra, 3.5 mm, B) Ephyra, 5.0 mm, D) Ephyra, 4.0 mm,
subumbrella left, exumbrella right subumbrella left, exumbrella right oral lips

j/.

E) Ephyra, 4.5 mm,
oral ari d lips

C) Ephyra, 2.7 mm,
oral lips

peé
< Velar Iappet&m/u)

Rhopalial lobe

Nematocyst warts

Primary ring canal

G) Ephyra, 3.0-4.0 mm,
lateral view H) Juvenile, 18 mm,
umbrella margin

1) Ephyra, 7.0 mm,
umbrella margin

k| j 'L/Manubrium
| A

Velar lappet

Rhopalial lappet

Fig. 9. Rhizostoma pulmo ephyrae and juvenile (A, B from Russell, 1970; C-G, | from Stiasny,
1928; H from Stiasny, 1927. All as R. octopus).

Recorded: PMF, a fewl adults recorded each year (as R. octopus). L4, ephyrae recorded but not
identified. MarLIN, regular records (as R. octopus). Southern warmer water species. Mainly
southern Britain and Ireland. Southern North Sea. Can be common.
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PHYLUM CNIDARIA:

Class Hydrozoa:

The Hydrozoa (excluding Order Siphonophorae) are extensively described by Bouillon (1999) and
specifically for the Britis Isles, in a monograph by Russell (1953), the latter available for free
download from the AFull t ext books o <drarg {NMBL)
website (see bibliography). The following section is largely an updated condensation with
additions, o f Russell 6s mon o ggsoaherh British ppecies. The enanly illugtratiore r
from Russell (1953) included here are reproduced by permission of the Cambridge University
Press.

There are over 100 species of Hydrozoa with planktonic stages recorded in British waters, many of
which are oceanic, deep-sea species, unlikely to be sampled in inshore waters. Almost all the
Hydrozoa described here, some 66 species (including Siphonophorae), were recorded from the
Plymouth area (Marine Biological Association, 1957), but actually represent the majority of
European, neritic species.

on

As not ed by Bouill on & Boer o (rdz20ai8 amplicated and y s t ¢

conf us e d osepardtad therei isto two subclasses, Trachylinae (orders Limnomedusae,
Trachymedusae and Narcomedusae) and Hydroidolina (orders Anthothecata, Leptothecata and
Siphonophorae). There is a further Order called Actinulida in Subclass Trachylinae, but these live
in bottom sediments. The morphology of Order Siphonophorae is rather distinctive, so the
Hydrozoa section has been arranged so that they come last and their features are described
separately.

Development and morphology (excluding Siphonophorae)

Hydrozoa are either single (solitary), or form colonies and may have a life cycle that is exclusively
polypoid, exclusively medusoid, or with both phases. Typically, medusae are budded off asexually
from polyps (Fig.10) that are found attached to rocks, shells, seaweed etc. The free-swimming
medusoid stages (Fig. 11A) generally have separate sexes and release gametes into the sea
when mature. A free swimming planula larva (Fig. 1) develops from the fertilised egg, which settles
and grows into a new polyp. However, some members do not have a sessile bottom living stage,
but a completely planktonic life cycle, while others lack a medusoid stage. Only the medusoid
stage will normally be collected in plankton samples, but polyps that have been detached by
turbulence etc. are frequently taken.

A) Sarsia tubulosa polyps

C) Obelia sp. polyps

B) Bougainvillia muscus polyps

Fig. 10. Examples of polyps (A, B after Allman, 1871; C after Hincks, 1868).
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A) General medusa structure

Exumbrellar surface

Mouth lips B) Details of umbrella margin

Radial canal Ocellus Marginal vesicle

Gonad

Velum

Tentacle bulb

Marginal tentacle

Subumbrellar surface Marginal vesicle Ring:canal Marginal tentacle

Fig. 11. General structure of a medusa (from Russell, 1953).

General structure of a medusa is given in Fig. 11. The stomach and gonads are located on the
subumbrellar (lower internal) surface. Radial canals radiate out from the stomach and join a ring
canal that runs around the umbrella margin. Also on the umbrella margin are varying numbers of
marginal tentacles, number and type depending on species. Sense organs may also be present.
Around the aperture of the subumbrellar cavity is a shelf-like velum, varying in width with species,

which partially closes the cavity, determining the type of swimming jet produced.

Medusae occur in a variety of different shapes of umbrella and thicknesses of jelly, from

completely flat to bell-shaped, sometimes with apical projections (Fig. 12).

@ @ Phialella quadrata
Sarsia tubulosa

Bougainvillia sp.

Aglantha digitale

e
Obelia sp.

Aequorea sp.

Amphinema dinema
Fig. 12. Examples of hydrozoan umbrella shapes (from Russell, 1953).

Number of radial canals is usually four or eight, but Aequorea can have up to 100. The canals are

named as in Fig. 13. The perradial canals are the four primary radial canals.

Perradial

Adradial

Interradial

Fig. 13. Radial canal nomenclature (from Russell, 1953).
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Medusoids have a central stomach that may be short, or on a peduncle (stalk) terminating in a
mouth with lips of various types; simple, crenulated, stalked, branching, bearing nematocyst

clusters etc. (Fig. 14)

Dipurena gemmifera Clytia hemisphaerica Cosmetira pilosella Eirene viridula

M e

Turritopsis nutricula Hydractinia sp. Lizzia blondina Bougainvillia muscus

Fig 14. Examples of different types of medusoid mouths (from Russell, 1953).

The gonads are usually situated on the stomach, or on the radial canals that run between the
stomach and circumference of the medusa (Fig. 15). They can surround the stomach or be
arranged linearly along it. On the radial canals the gonads may be simple or folded, or may even

hang into the subumbrellar cavity.

B invill Bougainvillia principis
i ougainvilia.maseyds stomach, cross-section
Coryne prolifera gonads on stomach, cross-section

stomach, lateral . . .
Dipurena ophiogaster, several rings

of gonads on stomach, lateral Aglantha digitale, |ateral view of
@ pendulous gonal on radial canal

Clytia hemisphaerica,
cross-section of
gonad on radial canal

Tiaropsis multicirrata, /U
cross-section of gonad Gossea corynetes, lateral
on radial canal view of pendulous gonad
on radial canal

Ovalgonad Linear gonad Folded gonad  Sinuous gonad
on radial canal on radial canal on radial canal on radial canal

Fig. 15. Examples of different types of medusoid gonad types (from Russell, 1953).

Marginal tentacles are located around the umbrella margin, arranged singly or in groups, at or
close to the umbrella margin in different combinations of numbers, sizes and shapes, depending
on species (Fig. 16). Light sensitive ocelli are sometimes found on the base of the marginal
tentacles. Genera such as Lovenella have additional small tentacles called marginal cirri (Fig. 61).
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-

Sarsia tubulosa

JU

Leuckartiara octona,
lateral and abaxial views

; r i ; Corymorpha nutans

Hybocodon prolifer Cosmetira pilosella

\N__/__/"\

Gossea corynetes

Bougainvillia britannica Clytia hemisphaerica Proboscidactyla stellata

Fig. 16. Examples of different types of medusoid marginal tentacles (from Russell, 1953).

Sensory organs called statocysts, probably used in orientation, may be present around the
umbrella margin. They are ectodermal in origin in the Leptothecata, endodermal in Limnomedusae,
Trachymedusae and Narcomedusae, and completely missing in the Anthothecata.

A) Open marginal vesicle B) Closed marginal vesicle

Vesicle with concretions Vesicle with single concretion

C) Free marginal sensory club D) Enclosed marginal sensory club

N

8

t / Club

/

Fig. 17. Examples of different types of medusoid marginal sensory organs; upper ectodermal on
velum, lower endodermal in umbrella margin (from Russell, 1953).
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Ectodermal statocysts develop on the velum and are small hollows or pits that may remain open or
be completely closed over, thus forming a cavity or vesicle and are known as marginal vesicles
(Fig. 17). If they are open pits they are called open marginal vesicles. If the velar tissue seals off
the upper cavity, so that complete spherical capsules are formed that hang on the underside of the
velum, they are known as closed marginal vesicles. They contain from one to many small particles
or concretions. Vesicles are easiest seen in unpreserved specimens.

Endodermal statocyst structure is different (Fig. 17). These are sensory clubs, small tentacle-like
structures that grow out from inside the umbrella margin. Some have in their distal portion one or
more large endoderm cells, each containing a solid concretion and are known as free marginal
sensory clubs. In some medusae the endoderm surrounds the club, so that it is enclosed in a
vesicle. This is called an enclosed marginal sensory club. Different marginal, club-like structures
called cordyli, also thought to be sensory in function, are found in Family Laodiceidae (Fig. 56).

It is sometimes difficult to identify medusae in their early stages, before adult characteristics
develop, as development is progressive. Additionally, size on liberation is very variable and will
depend on temperature and nutrition, SO appearance at a particular size is not entirely predictable.
Some of the most useful publications on Hydrozoa (apart from siphonophores) are by Mayer
(19104, b), Kramp (1959, 1961), Pages et al. (1992), Russell (1953), Cornelius (1995), Bouillon &
Boero (2000); for siphonophores, Totton (1965), Kirkpatrick & Pugh (1984).

For initial rapid identification, a pictorial guide to all the hydrozoan species (excluding
Siphonophorae) that have been recorded off south-west Britain is given below (Figs. 18, 19).




SUBCLASS TRACHYLINAE -
Order Trachymedusae

Order Limnomedusae
@ i i
Ib) et
Linope tetraphylla Aglan fl7a digitale
(Fig. 23) (Fig. 24)

Trichydra pudica
Gossea corynetes

Proboscidactyla stellata
(Fig. 21)
(Fig. 22)

Order Narcomedusae

(Fig. 20)

Solmaris corona (Fig. 25)

SUBCLASS HYDROIDOLINA - Order Leptothecata

Sl

Modeeria rotunda
(Fig. 63)

Cosmetira pilosella

Z;
=
%
Melicertum octocostatum
Mitrocomella brownei
(Fig. 58) (Fig. 59)

2
M
(Fig. 57)

2,
Q7

Laodicea undulata
(Fig. 56)

Orthopyxis integra
(Fig. 73)
Lovenella clausa
(Fig. 81)

Obelia sp.
(Fig. 72)

%
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Tiaropsis multicirrata Clytia hemispherica (Fig. 71)
(Fig. 60) and Phialella quadrata (Fig. 62)

A. pensilis (Fig. 70)

A. vitrina (Fig. 69)

Helgicirrha schulzei
Aequorea forskalea

Eirene viridula
(Fig. 65)
(Fig. 68)

(Fig. 64)

E. gegenbaun
(Fig. 67)

E. gracilis insignis

Eutima gracilis
(Fig. 66)
(Fig. 66)
Fig. 18. Pictorial key and figure index to Limnomedusae, Trachymedusae, Narcomedusae and
Leptothecata, recorded off south-west Britain (from Russell, 1953).

36



SUBCLASS HYDROIDOLINA - Order Anthothecata

%
Dipurena gemmifera (Fig. 30)  Dipurena haltera (Fig. 31)

Ectopleura dumortieri Hybocodon

: s e /1 Corymorpha
(Fig. 33) prolifer (Fig. 34) o& %

nutans (Fig. 35) EiihEs Bursts

(Fig. 36)
D. ophiogaster (Fig. 32)

Eucodonium brownei ' ’ ) Eleutheria dichotoma Turritopsis nutricula
(Fig. 42) Zanclea costata (Fig. 37) CIadot(v;rga?’rz)d auim (Fig. 39) (Fig. 43)
e
r?*?

Fydragimia carmen s (Fi H. areolata (Fig. 46 Podocorynes minima  Rathkea octopunctata (Fig. 48
(Fig. 45) H. borealis (Fig. 44) : (Fig. 46) (Fio, 47) P (Fig. 48)
Lizzia blondina Bougainvillia muscus L

(Fig. 49) (Fig. 50) B. britannica B. principis A A—
(Fig:51) (Fig. 53)

.

f i i Velella velella
A. rugosum Leukartiara octona Porp/ta porpita A
(Fig. 54) (Fig. 55) (Fig. 40) (Fig. 41)

Fig, 19. Pictorial key and figure index to Anthothecata recorded off south-west Britain (from
Russell, 1953; Porpita from Pages et al., 1992; Velella from Hyman, 1940).
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PHYLUM CNIDARIA: Class Hydrozoa:

Subclass Trachylinae
The polypoid stage is reduced or absent; development is usually directly from planula to adult.
There are three orders, Limnomedusae, Trachymedusae and Narcomedusae.

Order Limnomedusae:

In Limnomedusae with a polyp stage, the polyp is tiny and simple. Most of the medusae have thick
bell-shaped umbrellas with thin sides; with gonads either only on stomach, on stomach extending
for a short distance along the radial canals, or only on the radial canals. Marginal tentacles without
a true basal bulb, usually with an endodermal core at the base, embedded in the umbrella near the
ring canal, or in the velum. With or without enclosed marginal sense organs; without ocelli. Mainly
open sea species.

PHYLUM CNIDARIA: Class Hydrozoa: Subclass Trachylinae: Order Limnomedusae:

Family Proboscidactylidae:

Genus Proboscidactyla:

Proboscidactyla stellata (Forbes, 1846)

Umbrella dome-shaped, thick at apex; six primary radial canals (Fig. 20A), unusual for a medusa,
but canals often faint and very difficult to see. Initially six marginal tentacles, but as additional ones
appear the radial canals branch and a branch goes to each tentacle bulb; 24 tentacles develop, so
each canal divides twice until ~24 canals reach the umbrella margin (but branching is variable and
irregular). A cushion of nematocysts on inner side of each tentacle (Fig. 20F); stomach short with
hexagonal base and six lobes that extend a short distance along radial canals. Mouth with six
folded lips (Fig. 20D, E); short peduncle; gonads located at base of stomach wall and extend over
the six stomach lobes (Fig. 20B, C). Nematocyst clusters around umbrella margin, connected to
margin by narrow canals (Fig. 20G). These faint clusters, often difficult to see, are produced at the
umbrella margin at different stages of development, so end up at varying distances from margin.

A) Adult C) Female gonads

B) Male gonads

(R

E) Mouth lips
from below

F) Marginal tentacle
lateral view

Nematocyst
cushion

Fig. 20. Proboscidactyla stellata (A from Kramp, 1959; B-G from Russell, 1953).

Recorded: PMF. L4, rare. Around Britain and Ireland. North Sea. French coast.

Size: Umbrella height ~8 mm and diameter ~9 mm when fully grown.

Further information: Russell, 1953; Kramp, 1959, 1961; Pagés et al., 1992; Bouillon & Boero,
2000.
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PHYLUM CNIDARIA: Class Hydrozoa: Subclass Trachylinae: Order Limnomedusae:

Family Trichydridae:

Genus Trichydra:

Trichydra pudica Wright, 1858

Umbrella bell-shaped, jelly thick, velum broad (Fig. 21A-C); stomach large, four-sided, around
two-thirds height of sub-umbrellar cavity; mouth with four slightly folded lips; four straight, quite
broad radial canals, often with very fine lateral branches (Fig. 21F); four interradial gonads on
stomach wall, each covering most of the interradial wall (Fig. 21D); 30-40 or more marginal
tentacles with large round bases (Fig. 21E); no ocelli.

A) Adult

B) Adult

Fig. 21. Trichydra pudica (from Russell, 1953).

Recorded: PMF (as Pochella polynema). L4, not recorded. Northern North Sea. West Scotland.
Rare species.

Size: Umbrella diameter 2-3 mm.

Further information: Russell, 1953; Kramp, 1961; (both as P. polynema); Bouillon & Boero,
2000.
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PHYLUM CNIDARIA: Class Hydrozoa: Subclass Trachylinae: Order Limnomedusae:

Family Oliniidae:

Genus Gossea:

Gossea corynetes (Gosse, 1853)

Umbrella bell-shaped or hemispherical, generally wider than high (Fig. 22A, C); jelly thick,
especially in apical region; velum broad. Stomach small, quadratic, one-third to one-half height of
subumbrellar cavity, square base, no peduncle. Mouth with four simple or slightly folded lips; four
straight radial canals; four gonads, initially small hanging pouches (Fig. 22A), later forming deep
linear hanging pouches along two-thirds of each radial canal (Fig. 22C), not attached at the ends,
leaving distal ends of canals free. Eight groups of three large marginal tentacles, four perradial
and four interradial; 8-16 small or rudimentary marginal tentacles, situated singly, one or two
between adjacent large tentacle groups, typically pointing inwards (Fig. 22B); all marginal
tentacles with nematocyst rings (Fig. 22D); usually 24 or more closed marginal vesicles, three
between adjacent triple groups of marginal tentacles (Fig. 22C).

Fig. 22. Gossea corynetes (from Russell, 1953).

Recorded: PMF. L4, not recorded. Southern North Sea. English Channel. Bristol Channel.
Southern Ireland.

Size: Umbrella height 8-10 mm and diameter 12-16 mm when fully grown.

Further information: Russell, 1953; Kramp, 1961; Bouillon & Boero, 2000.
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