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Infestation with larvae of the sea anemone Edwardsia
lineata affects nutrition and growth of the ctenophore
Mmnemiopsis lerdyr
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SUMMARY

The lobate ctenophore Mnemiopsis leidyi is a periodically abundant and voracious plankton predator in coastal waters
along the east coast of the United States. In the 1980s it was accidentally introduced to the Black Sea where it caused a
dramatic reduction in fisheries. We investigated how M. leidyi is affected by infestation with parasitic larvae of the sea
anemone Edwardsia lineata. Infested M. leidyi contained 1-30 (median 7) E. lineata larvae. Within M. leidyi most larvae
had their mouth in the gastrovascular system near the aboral end of the pharynx. Parasitic E. lineata ingested all food
previously ingested and pre-digested by M. leidyi. Non-infested M. leidyi had higher growth rates than infested
individuals, which had zero or negative growth rates. Egg production was similar for infested and non-infested M. leidy:
of similar size. Simulation based on the empirical data suggests that growing, non-infested, M. leidyt are expected to have
a larger life-time egg production than infested shrinking individuals. E. lineata could be at least partially responsible for
the sharp decline of M. leidyi populations in fall in US coastal waters. Advantages and disadvantages of E. lineata as a
potential candidate for the control of the artificially introduced M. leidyi population in the Black Sea are discussed.
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INTRODUCTION

The lobate ctenophore (comb jelly) Mnuemiopsis leidyi .

is periodically abundant in coastal waters along the
east coast of the United States, from North Carolina
to Cape Cod (Kremer, 1994). M. leidy: appears to be
a polymorphic species and specimens previously
described as separate species (M. meccradyi, M.
gardeni) are probably variants of M. leidyi (see
Harbison & Volovik, 1994 a; Seravin, 1994 a, b).

Due to its exceptionally high growth rates and
mass reproduction, M. leidyi responds quickly to
zooplankton blooms with a large increase in popu-
lation (Reeve & Walter, 1978; Reeve, Walter &
Ikeda, 1978) and can control the abundance of both
zooplankton and phytoplankton (Burell & van Engel,
1976; Reeve & Walter, 1978; Deason & Smayda,
1982). The potential environmental impact of M.
leidyi became especially evident when it was ac-
cidentally introduced into the Black Sea (Vinogradov
et al. 1989) in the 1980s. A bloom in 1989
dramatically changed this already disturbed eco-
system and led to a sharp reduction in local fish
populations (Kideys, 1994).

In late summer and fall M. leidy: populations
along'the US coast are heavily infested by brown or
pink larvae of the sea anemone Edwardsia lineata
{formerly called Fagesia lineata, previously called
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Edwardsia leidyi) (Fig. 1) (Crowell, 1965, 1976;
Williams, 1979; Crowell & Oates, 1980; Melville &
Smith, 1987). After leaving M. leidyi, the planula
larvae of E. lineata swim around for a few weeks
before they settle and metamorphose into the adult
anemone (Crowell, 1976; Crowell & Oates, 1980;
Freudenthal & Joseph, 1993). The frée-swimming
larvae can cause seabather’s eruption, an annoying
dermatitis (Freudenthal & Joseph, 1993).

To determine the relationship between the para-
sitic larvae of E. lineata and their host, M. leidyz, we
compared nutrition, growth, and egg production, for
infested and non-infested M. leidyz.

MATERIALS AND METHODS

M. leidyi were collected from the shore in Woods
Hole, MA, in September 1995. They were trans-
ferred to sterile-filtered (0-2 um) seawater and kept
at 20-22 °C. The distance between mouth and aboral
end was used for body length determination (range
of 845 mm).

The number and position of E. lineata within M.
leidyi was determined with a dissecting microscope
for 72 infested M. leidy: (total number of E. lineata:
570).

To compare digestion, 8 infested and 8 non-
infested M. leidyi were fed with 2-day-old Artemia
salina (brine shrimp) nauplii. Some A4. salina were
previously stained with 0-02 9% Evans Blue to obtain
a better contrast for nauplii swallowed by E. lineata.
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Fig. 1. The ctenophore Mnemtiopsis leidyi infested with
several parasitic larvae of the sea anemone Edwardsia
lineata (arrowheads). This photograph was kindly
provided by R. Harbison.

Growth rate and egg production of the sim-
ultaneous hermaphrodite M. leidy! (Strathmann,
1987) was compared at 8 dates in September 1995 for
groups of 12 non-infested and 12 infested indi-
viduals. The length of each individual was de-
termined, and infested and non-infested M. leidyi
were chosen to have similar size distributions. The
M. leidvi were placed individually in beakers each
containing 800 ml of filtered seawater. After 24 h,
the length was measured again and the seawater was
slowly filtered through a 44 um filter of 8cm
diameter to collect eggs.

Size distribution and egg production of infested
and non-infested M. leidyi populations were simu-
jated for a 7 day period based on our short-term data.
Both populations wete assumed to have initially the
- same size distribution which was obtained from
measurements of individuals collected in September
1995.

RESULTS

(Infested M. leidyi contained 1-30 (median 7) E.
lineata larvae as observed earlier (Crowell, 1976;
Oviatt & Kremer, 1977; Freudenthal & Joseph,
1993). Large M. leidvi contained more E. leidyi
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larvae than small individuals (data not shown;

Kendall’s rank correlation test, n =72, 7= 016, P

< 0-05; Siegel (1956). Within M. leidyi, most E.
lineata larvae had their mouth opening in the
gastrovascular system close to the aboral end of the
pharynx as observed earlier (Crowell, 1976).

Digestion in non-infested M. leidyi proceeded as
described for other ctenophore species (Hernandez-
Nicaise, 1991). Ingested A. salina nauplii were
extracellularly digested in the flattened pharynx. In
the aboral region of the pharynx, predigested but
still almost intact 4. salina nauplii were disrupted to
small fragments (diameter < 30 gm) by strong ciliary
currents. The fragments entered the canal system
where absorption occurred. In infested M. leidyi, A.
salina nauplii were extracellularly digested in the
phatynx as in non-infested M. leidyi. However,
before being disrupted all A. saling nauplii were
swallowed by the parasitic E. lineata, which entered
the pharynx from the canal system and approached
the food. After feeding 50 A. salina nauplii E. lineata
appeared bright orange due to the endogenous
carotenoids of the prey while no staining of M. leidyi
occurred indicating that almost all food was trapped
by the parasite. ]

Growth rates of non-infested M. leidyi were higher
than those of infested individuals of the same
populations, which had zero or negative growth rates
(Fig. 2A; sign test, 8 out of 8 trials, P < 0-01; Siegel
(1956). Even infestation with a single E. lineata
eliminated the positive growth of M. leidy: (Mann-
Whitney.U test, n, =96, n,=8, U=1525, P<
0:01; Siegel (1956). Among non-infested M. leidy:
small individuals had higher absolute growth rates
than large individuals (Fig. 2B; Mann-Whitney-U
test, n, =19, n, =28, U=129, P<001; Siegel
(1956) as previously observed (Reeve, Syms &
Kremer, 1989; Kremer & Reeve, 1989). For infested
M. leidyi no significant size-dependent differences
were observed (Mann-Whitney-U test, n, = 21, 7,
=30, U=279, P<05; Siegel (1956). The high
scatter in growth rates for the different trials could
be related to the strong tidal currents in the Woods
Hole region so that M. leidyi populations collected
there might have experienced different environments
in their past few days (i.e. Martha’s Vineyard sound
ot Buzzards Bay). Since both infested and non-
infested M. leidyi were collected from the same
populations this scatter did not affect the comparison
of growth rates between infested and non-infested
M. leidvi.

Egg production had a high scatter as previously
observed (Baker & Reeve, 1974) but was not
significantly different for non-infested and infested
M. leidyi of similar size (Fig. 3).

No direct information about long-term effects of
infestation on growth rates and egg production has
been obtained in this study since we employed only
short-term experiments to minimize artificial lab-
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Fig. 2. Comparison of growth during 20 h for infested (@) and non-infested (O) Mnemsopsis leidyi. Values are accurate
to £2 mm. (A) Median and quartiles for 8 trials during September 1995. Non-infested M. leidyi had significantly
higher growth rates than infested individuals (sign test, P < 0-01). (B) Pooled data for all trials were divided in 3
classes according to the initial length (< 20; 20~29 mm; > 30 mm). The data shown are medians and quartites.
Among non-infested M. leidyt small individuals had significantly higher growth rates than large non-infested
individuals (Mann-Whitney-U test, P < 0:01). For infested M. leidyi no size-dependent differences were observed

(Mann-Whitney-U test, P < (5).
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Fig. 3. Egg production of infested (@) and non-infested
(O) Mnemiopsis leidyi during 20 h. Egg numbers are
accurate to % 10. Length is accurate to +1 mm.

oratory conditions which ¢an lead to impaired
feeding behaviour of ctenophores (Reeve, 1980;
Sullivan & Reeve, 1982; Monteleone & Duguay,

1988; Gibbons & Painting, 1992). M. leidyr growth:

and egg production reflects its nutrition 2-4 days
Previously (Reeve et al. 1989). In the experiments
gzp;”zecll ll;ere all individuals were kept for only 24 h
repreSeninm'atOr)’. hence the results are likely to
Predieseq atural conditions. Long-term effects were

based on the short-term data shown in

Figs 2 and 3. The simulations indicated a decrease of
size for infested individuals while non-infested
individuals grew to a more uniform size distribution
(Fig. 4A). The infested population produced fewer
and fewer eggs while the non-infested population
produced increasing numbers of eggs (Fig. 4B).

DISCUSSION

Parasitic E. lineata larvae feed on food previously
ingested by M. leidyi. In the aboral part of the
pharynx the food is pre-digested but still almost
complete and easy to swallow at once. This could
explain why that region of the gastrovascular system
of M. leidyi is the preferred position of E. Iineata.
Other parasites including sea anemone larvae, a
nematode, and various arthropods have been found
in the gastrovascular system of ctenophores
(Stephenson, 1935; Harbison, Biggs & Madin, 1977;
Harbison, Madin & Swanberg, 1978; Stunkard,
1980; Yip, 1984, Gaevskaya & Mordvinova, 1994)
and medusae (Stephenson, 1935; Nyholm, 1949;
Spaulding, 1972). Possibly, these parasites also feed
on food previously ingested and pre-digested by
their respective hosts,

As expected from the high efficiency with which E.
lineata removes food, infested M. leidyi have insig-
nificant or negative growth rates. Surprisingly,
however, egg production is not different for infested
and non-infested M. leidy: of similar size although
starvation leads to a decrease in egg number under
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Fig. 4. Simulation of size distribution and egg production of infested and non-infested Mnemiopst;s leidyi populations
(192 individuals each). (A) Size distribution after 7 days for infested (@) and noninfested (Q) individuals with the same
initial size distribution {straight line). (B) Total egg production of infested (@) and non-infested (O) populations.

laboratory conditions (Reeve et al. 1989). Egg
production accounts only for a minor fraction of the
carbon budget of M. leidyi (Reeve et al. 1989), which
might be available even to infested individuals.

Since egg production depends on the size, growing
non-infested M. leidyi are expected to produce an
increasing number of eggs while shrinking infested
individuals are expected to have a decreasing egg
production. Indeed, simulations showed that a
considerable difference in egg production between
infested and non-infested populations could appear
in the course of a week. Data for mortality and
infestation rate of juvenile M. leidyi would be
necessary to obtain population size estimates on a
longer time-scale. The high infestation of small
individuals in September could indicate that few
new-born individuals grow to the size where mass
reproduction begins. Then infestation would be
likely to lead to a sharp decline of the M. leidy:
population.

Interestingly, field data indicate that in the US
coastal waters heavy infestation in early September
(Crowell, 1976; Oviatt & Kremer, 1977) is followed
by a sharp decline of the population of M. leidy: in
late September or October (Kremer, 1976; Deason
& Smayda, 1982) which would be consistent with the
suspected long-term effect of E. lineata infestation.
Other factors including food availability, tempera-
ture, salinity, or predation (Kremer, 1994) seem to
be of minor importance for the annual population
decline at least in certain areas (Deason & Smayda,
1982). Moreover, there is less seasonal variation in
M. leidyi populations in the Black Sea (Khoroshilov,
1994), where E. lineata infestation does not occur.
The relative importance of the various factors might
differ for different regions and the available field data

are insufficient to draw final conclusions (Kremer,
1994). Mesocosm experiments could be carried out
to clarify this subject (Houde et al. 1994).

In 1989, a bloom of the accidentally introduced
M. leidyi in the Black Sea led to a sharp reduction in
local fisheries. Although the abundance of M. leidyi
has declined since then (Lebedeva & Shushkina,
1994), biological control might be needed to allow
for the recovery of fish stocks (Harbison & Volovik,
1994 a, b; Niermann et al. 1994), Moreover M. leidy:
has already entered the Mediterranean Sea with
unpredictable consequences for this ecosystem
(Kideys & Niermann, 1994).

E. lineata is the only parasite known to affect
major fractions of M. leidyi populations (Crowell,
1976; Oviatt & Kremer, 1977; Cahoon, Tronzo &
Howe, 1986; Gaevskaya & Mordvinova, 1994).
Moreover, E. lineata larvae selectively infest M.
leidyi in US coastal waters while other gelatinous
plankton species (Chrysaora quinguecirtha, Aurelia
aurita) are not infested. E. lineata larvae were
oceasionally found in the ctenophore Beroe sp. (A.
Moss & 8. Tamm, personal communication) but
were likely to be derived from infested M. leidyi
eaten by Reroe. sp. Therefore, E. lineata could be a
suitable candidate for the selective control of the
accidentally introduced M. leidyi population in-the
Black Sea. However, it is necessary to carefully
evaluate potential effects of E. lineata introduction 88
infestation of other hosts by the planula larvae or the
change of benthic communities due to the adult sea
anemone. Since species introduced to the Black Sea
might spread to the East Atlantic the whole region
must be considered.

Free-swimming E. lineata larvae can ©

aus¢
. . . . matit®
seabather’s eruption in swimmers, 2 der ,
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normally lasting for a few days (Freudenthal &
Joseph, 1993), and this is an obvious drawback for
such a strategy. However, despite the periodically
high abundance of E. lineata from North Carolina to
Cape Cod, very few cases of seabather’s eruption
occur in this region except when E. lneata larvae
leave their hosts unusually early (August) in the
season (Freudenthal & Joseph, 1993). Most cases of
seabather’s etruption in the United States occur in
southern regions where this disease is caused by a
different cnidarian species (Linuche unguiculata)
(Black, Szmant & Tomchik, 1994; Wong et al.
1994). To estimate the risk of seabather’s eruption
upon introduction of E. lineata to the Black Sea
further studies could determine the factors which
trigger the E. lineata larvae to leave its host and to
settle. This would also lead to a bettet understanding
and prediction of the erratic occurrence of the
northern variant of seabather’s eruption in the
United States (Freudenthal & Joseph, 1993).

Financial support by the Deutsche Forschungs-
gemeinschaft in the form of a Post-doctoral Fellowship to
D.B. (Bu 971/-1) is kindly acknowledged. We thank B.
Lowe for bringing this interesting problem to our attention
and H. Chikarmane, P. Cornelius, 8. Crowell, R.
Harbison, P. Kremer, A, Kuzirian, B, Lowe, L. Madin, A.
Moss and S. Tamm for helpful discussions and support
and especially R, Harbison for kindly providing Fig. 1.

REFERENCES

BAKER, L. D. & REEVE, M. R. (1974). Laboratory cultute of
the lobate ctenophore Mnemiopsis mceradyi with notes
on feeding and fecundity. Marine Biology 26, 57—62.

BLACK, N. A,, SZMANT, A, M. & TOMCHIK, R. 8. (1994),
Planulae of the scyphomedusa Linuche unguiculata as 2
possible cause of seabathet’s eruption. Bulletin of
Marine Science 54, 955~960.

BURELL, V. G. & VAN ENGEL, W. A. (1976). Predation by
and distribution of a ctenophore, Mnemiopsis leidvi A.
Agassiz, in the York River Estuary. Estuarine and
Coastal Marine Science 4, 235-242,

CAHOON, L. B., TRONZO, C. R. & HOWE, J. €. {1986). Notes
on the occurrence of Hyperoche medusarum (Kroeyer)
(Amphipoda, Hiperiidae) with Ctenophora off North
Carolina, USA. Crustaceana 51, 95-96.

CROWELL, 8. (1965). A sea anemone parasitic as a larva in
a comb jelly. American Zoologist 5, 88.

CROWELL, 8. (1976). An edwardsiid larva parasitic in
Mnemiopsis. In Coelenterate Ecology and Behavior (ed.
Mackie, G. O.), pp. 247-250. New York: Plenum.

CROWELL, §. & OATES, 8. (1980). Metamorphosis and
reproduction by transverse fission in an edwardsiid
anemone. In Development and Cellular Biology. of
Coelenterates (ed. Tardent, P. & Tardent, R.), pp.
139-142, Amsterdam; Elsevier.

DEASON, E. E. & SMAYDA, T. J. (1982). Experimental
evaluation of herbivory in the ctenophore Mnemiopsis
leidyi relevant to ctenophore-zooplankton-
phytoplankton interactions in Narragansett Bay,
Rhode Island, USA. Yournal of Plankton Research 4,
219-236.

127

FREUDENTHAL, A. R. & JOSEPH, P. R. (1993). Seabather’s
eruption. New England Journal of Medicine 329,
542-544.

GAEVSKAYA, A. V. & MORDVINOVA, T. N. (1994).
Occurrence of nematode larvae as parasites of the
ctenophore Mnemiopsis mecardyi in the Black Sea.
Hydrobiclogical Journal 30, 108-110.

GIBBONS, M. ]. & PAINTING, 8, J. {1992). The effects and
implications of container volume on clearance rates of
the ambush entangling predator Pleurobrachia pileus
(Ctenophora: Tentaculata). Journal of Experimental
Marine Biology and Ecology 163, 199-208.

HARBISON, G. R., BIGGS, D, C. & MADIN, L. P, (1977), The
associations of Amphipoda Hyperiidea with gelatinous
zooplankton. 2. Associations with Cnidaria,
Ctenophora and Radiolaria. Deep Sea Research 24,
465488

HARBISON, G. R., MADIN, L. P. & SWANBERG, N. R. (1978),
On the natural history and distribution of oceanic
ctenophores. Deep Sea Research 25, 233-256.

HARBISON, G. R. & VOLOVIK, 5. P. (1994 4). The

" ctenophore, Mnemiopsis leidyi, in the Black Sea: A
holoplanktonic organism transported in the ballast
water of ships. In Nonindigenous Estuarine and Marine
Organisms (NEMO) (ed. NOAA), pp. 25-36.
Washington: U.S. Government Printing Office.

HARBISON, G. R. & VOLOVIK, 8. P. {19945). Methods for
the control of populations of the ctenophore,
Mnemiopsis leidyr, in the Black and Azov Seas. FAO
Fisheries Report No. 495,

HERNANDEZ-NICAISE, M.-L. {1991), Ctenophora. In
Microscapy of Invertebrates, Vol. 2: Placozoa, Porifera,
Cnidaria, and Ctenophora (ed. Harrison, F. W. &
Westfall, J. A.), pp. 359-418. New York: Wiley,

HOUDE, E, D., GAMBLE, J. C., DORSEY, S. . & COWAN, ]. H.
JR. (1994). The influence of gelatinous zooplankton on
mortality of bay anchovy, Anchoa mitchilli, eggs and
volk-sac larvae. ICES Fournal of Marine Science 51,
383-394.

KIDEYS, A. C. (1994), Recent dramatic changes in the
Black Sea ecosystem: the reason for the sharp decline
in Turkish anchovy fisheries, Yournal of Marine
Systems 5, 171-181.

KIDEYS, A. C. & NIERMANN, U. (1994). Occurrence of
Mnemiopsis along the Turkish coast. ICES Yournal of
Marine Science 51, 423-427,

KHOROSHILOV, V. 8. (1994). Seasonal dynamics of the
Black Sea population of the ctenophore Mnemiopsis
leidyi. Oceanology 33, 482-485.

KREMER, P. (1976). Population dynamics and ecological
energetics of a pulsed zooplankton predator, the
ctenophore Mnemiopsis leidyi. In Estuarine Processes,
Vol. I (ed. Wiley, M.), pp. 197-215. New York:
Academic Press.

KREMER, P. (1994). Patterns of abundance for
Mnemiopsis in the US coastal waters: a comparative
overview. JCES Journal of Marine Science 51,
347354,

KREMER, P, & NIXON, 8. (1976}, Distribution and
abundance of the ctenophore, Muemiopsis leidyi in
Narragansett Bay. Estuarine and Coastal Marine
Sectence 4, 627-639,

KREMER, P. & REEVE, M. R. (1989). Growth dynamics of a
ctenophore (Mnemiopsis) in relation to variable food



D. Bumann and G. Puls

supply. I11. Carbon budgets and growth model.
Yournal of Plankton Research 11, 553-574.

LEBEDEVA, L. P. & SHUSHKINA, EH. A. (1994). Modelling
the effect of Mnemiopsis on the Black Sea plankton
community. Oceanology 34, 72-80.

MELVILLE, R. V. & SMITH, J. D. D. (1987). Official List and
Index of Names and Works in Zoology. International
Commuission on Zoological Nomenclature. London: The
International Trust for Zoological Nomenclature.

MONTELEONE, D. M. & DUGUAY, L. E. (1988). Laboratory
studies of predation by the ctenophore Mnemiopsis
leidyi on the early stages in the life history of the bay
anchovy, Anchoa mitchilli. Journal of Plankton
Research 10, 359-372.

NIERMANN, U., BINGEL, F., GORBAN, A., GORDINA, A. D.,
GUCU, A. C., KIDEYS, A. E., KONSULOV, A., RADU, G.,
SUBBOTIN, A. A. & ZAIKA, V. E. (1994). Distribution of
anchovy eggs and larvae (Engraulis encrasicolus Cuv.)
in the Black Sea in 1991-1992. ICES ¥ournal of
Marine Science 51, 395-406.

NYHOLM, K.~-G. (1949). On the development and
dispersal of athenarian actinia with special reference to
Halcampa duodecimcirrata. Zoologiska Bidrag fran
Uppsala 27, 467-505.

OVIATT, C. M. & KREMER, P. (1977). Predation on the
ctenophore Mnemiopsis leidy? by butterfish Peprilus
tricanthus in Narragansett Bay, Rhode Island.
Chesapeake Science 18, 236-240,

REEVE, M. R. (1980). Comparative experimental studies
on the feeding of chaetognaths and ctenophores.
FJournal of Plankton Research 2, 381-393.

REEVE, M. R. & WALTER, M. A. (1978). Nutritional ecology
of ctenophores — a review of recent research. Advances
in Marine Biology 15, 249-287.

REEVE, M. R., WALTER, M. A. & IKEDA, T. (1978). '
Laboratory studies of ingestion and food utilization in
lobate and tentaculate ctenophores. Limnology and
Oceanography 23, 740-751.

REEVE, M. R., SYMS, M. A. & KREMER, P. (1989). Growth
dynamics of a ctenophore (Mnemiopsis) in relation to
variable food supply. 1. Carbon biomass, feeding, egg
production, growth and assimilation efficiency. Journal
of Plankton Research 11, 535-552.

SERAVIN, L. N. (19944). The systematic revision of the
genus Mnemiopsis (Ctenophora, Lobata). 1. The
history of description and study of species belonging

128

to the genus Mnemiopsis. Zoologicheskii Zhurnal 73,
9-18.

SERAVIN, L. N. (19945). The systematic revision of the
genus Mnemiopsis (Ctenophora, Lobata). 2. Species
attribution of Mnemiopsis form the Black Sea and the
species composition of the genus Mnemiopsis.
Zoologicheskii Zhurnal 73, 19-34,

SIEGEL, S. (1956). Nonparametric Statistics for the
Behavioral Sciences. New York: McGraw-Hill.

SPAULDING, J. G. (1972). The life cycle of Peachia
quinquecapitata, an anemone parasitic on medusae
during its larval development. Biological Bulletin 143,
440-453. ,

STEPHENSON, T. A. (1935) The British Sea Anemones, Vol.
11. London: The Ray Society. -

STRATHMANN, M. (1987). Reproduction and Development
of Marine Invertebrates of the Northern Pacific Coast.
Seattle: University of Washington Press.

STUNKARD, H. W. (1980). Successive hosts and
developmental stages in the life history of Neopechona
cablei-sp.n. (Trematoda: Lepocreadiidae). Journal of
Parasitology 66, 636—641.

SULLIVAN, B. K. & REEVE, M. R. (1982). Comparison of
estimates of the predatory impact of ctenophores by
two independent techniques. Marine Biology 68,
61-65.

VINOGRADOV, M. YE., SHUSHKINA, E. A., MUSAYEVA, E. L. &
SOROKIN, P. YU. (1989). A newly acclimatized species -
in the Black Sea: The ctenophore Mmnemiopsis leidyi
(Ctenophora: Lobata). Oceanology 29, 220-224.

WILLIAMS, R. B. (1979). Edwardsia Costa, 1834
(Arthropoda, Crustacea): proposed suppression under
the plenary powers with conservation of Edwardsia de
Quatrefages, 1841 and Edwardsiidae Andres, 1881
(Coelenterata: Actiniaria). Bulletin of Zoological
Nomenclature 36, 175-179.

WONG, D. E., MEINKING, T. L., ROSEN, L. B., TAPLIN, D.,
HOGAN, D. J. & BURNETT, J. W. (1994). Seabather’s
eruption. Clinical, histologic, and immunologic -
features. Journal of the American Academy of
Dermatology 30, 399-406. ‘

YIP, 8. Y. (1984). Parasites of Pleurobrachia pileus
Moueller, 1776 (Ctenophora), from Galway Bay,
western Ireland. Journal of Plankton Research 6,
107-121



