A review of the ecology of Lophopus
crystallinus (Plumatellida, Lophopodidae),
a rare species within the U.K.
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Abstract: Little is known about the ecology of the rare freshwater bryozoan, Lophopus crystallinus (PAL-
1AS 1768). Only a few papers contain mention of L. crystallinus and, to date, no autecological studies

have been completed. Lophopus crystallinus is thought to have undergone a worldwide decline in num-
bers over the past century (RIERADEVALL & BUSQUETS 1990) but only within the UK. is it given any le-
gislative protection, being listed as a priority species in the U.K. Biodiversity Action Plan (Anonymus
1999). This paper reviews what is known about the ecology of L. crystallinus. A greater knowledge of
the ecology of L. crystallinus is important in the production of its Species Action Plan within the U.K.

and to promote wider interest in the study of this animal.
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1 Introduction

Lophopus  crystallinus  (PALLAS 1768)
(Fig. 1) is a phylactolaemate in the family
Lophopodidae. The first description of L.
crystallinus is generally attributed to PALLAS
{1768), but it is thought that the depiction
of the ‘Polype 2 Panache’ by TREMBLEY
{1744) actually refers to L. crystallinus
{(MunDY 1980). If so, this would make L.
erystallinus the first bryozoan to be descri-
bed. Despite the early scientific interest in
L. crystallinus relatively little is known ab-
out its life history. Only a handful of papers
contain mention of L. crystallinus (for in-
stance. MARCUS 1934; BUSHNELL 1974;
Woss 1996; GRaBow et al. 2001), and to
date no autecological studies of L. crystalli-
nus have been reported.

According to BUSHNELL (1974) L. crys-
tallinus’ distribution ranges from the eastern
Nearctic to the western Palearctic. There
are records of L. crystallinus in Italy (CECCA-
GNOLI et al. 1997; ELIA et al. 2001), Great
Britain (COOKE 1906; HURRELL 1910,
1944), France (D’HONDT & Crauss 1999),
Germany (MaRcUS 1934; GRABOW et al.
1001), Spain (RIERADEVALL & BUSQUETS
1990), Israel (MASSARD et al. 1992), and

Austria (Woss 1996). It has also been found
in Switzerland (OKAMURA unpubl. data).

Lophopus crystallinus is thought to have
undergone a worldwide decline in numbers
over the past century (BUSHNELL 1974; RIE-
RADEVALL & BUSQUETS 1990); however the
evidence is anecdotal and little is known as
to its true distribution.

Within the U.K,, L. crystallinus was on-
ce abundant in such places as the Norfolk
Broads where colonies were described as
growing in such abundance that “a single
haul would have filled an ordinary-sized
pail” (HURRELL 1910). However, today it is
believed to only occur in a few sites in sou-
thern England (BRATTON 1991). Due to its
decline within the UK, a management
plan (known as a Species Action Plan) for
the conservation of L. crystallinus was pro-
duced as part of the U.K. Biodiversity Ac-
tion Plan (Anonymus 1999). The study of
the ecology and life history of L. crystallinus
is crucial to the success of this management
plan and may be useful in the production of
similar plans across Europe. This paper re-
views what is currently known about the
ecology of L. crystallinus and gathers toge-
ther information from a diversity of sources.
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LEPHOPUS CRYSTALLINUS
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Fig. 1: This beautiful illustration of
Lophopus crystallinus is taken from a paper
by Allman in 1856.
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2 Description

The common name for L. crystallinus is
the “Bellflower Animal” which refers to its
beautiful fan-shaped colonial structure (Fig.
1, 2; ALLMAN 1836). The gelatinous colo-
nies may grow up to lem in diameter and
are relatively transparent (Fig. 2, 3). Due to
their gelantinous nature, colonies of L. crys-
tallinus may often be mistaken for aquatic
vertebrate eggs; however, once placed un-
derwater their digestive tracts and lopho-

phores are clearly visible with a hand lens.
The lophophores are horseshoe-shaped and
may carry up to 60 tentacles (Fig. 4).

3 Life history

As with all phylactolaemares, L. crystal-
Imus reproduces both asexually, through
budding and statoblast production, and se-
xually, through the production of larvae
(OKAMURA pers. obs.). Growth occurs when
the rate of production of zooids, through
asexual budding on the ourer edge of the co-
lony, exceeds the death rare of the older zo-
oids in the centre of the colony. Colonies
split and move apart presumably when they
exceed their optimal size (BUSHNELL 1966).

Throughout its range, L. crystallinus has
been recorded to show seasonal variation in
abundance (this will be discussed in further
detail in a larer section). Colonies are found
throughout the year within the U.K. and
seasonal fluctuarions in abundance are com-
mon (HILL unpubl. data; O'Dea 2002).

Statoblasts are lemon-shaped and appro-
ximately lmm in length (Fig. 5). They are
unadomed by hooks or spines, so may not
achieve dispersal by attachment to vertebra-
te hosts, bur may well be transported if inge-
sted (FIGUEROLA et al. 2004). Furthermore,
L. erystallinus statoblasts, once dried, are ab-
le to floar (Mukal & Opa 1980), and so
may be dispersed by water currents. Seaso-
nal patterns of statoblast production are va-
riable. HURRELL (1910) observed statoblasts
throughout the year in the UK., and HiLL
(unpubl. data) found statoblast production
to be maximal in the spring through to the
autumn. O'DEA (2002) observed colonies
containing statoblasts only in the spring in
the U.K. Massarp et al. (1992) found colo-
nies containing statoblasts in Israel in
March, but not in June. They did not find L.
crystallinus colonies at other times of the ye-
ar. In Germany, GRAROW et al. (2001) found
statoblasts only in the spring and summer.

Woss (1996) regarded larval production
as rare in L, crystallinus colonies in Austria.
Despite close monitoring of populations for
a two year period, larval production was not
observed in colonies collected within the
UK. (Hill unpubl. data). Larval production
has been observed in colonies found in the




4 Habitat




Fig. 5: Statoblasts of Lophopus crystallinus. a: Colony producing mature statoblasts. Scale bar = 1 mm. b: Statoblasts isolated from
colonies in culture. Scale bar = 100 pm.
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2001). Ir is thought to be intolerant of pol-
& BUSQUETS

1990). Despite its ability to colonise sub-

luted waters (RIERADEVALL

strata in running waters, WOss (1996) re-
ported that L. crystallinus has only an inter-
mediate colonising ability (as compared to
other phylactolaemates), and that colonies

are poor at surviving |‘}1‘."¥]L"!] \{I\'!’IJ[*\]I]('L‘.

Lophopus crystallinus appears to have a
wide tolerance for temperature variation
(Magrcus 1934). Colonies have been obser-
ved growing in waters as cold as 3 °C (Hit
unpubl. dara), and Israeli colonies have
been found inhabiting lakes that reach tem-
peratures of 30 °C, although at this time co-
lonies were not found (MASSARD et al.
1992). This tolerance may be reflective of
genetically distinct races or strains; however
it may be a sign of acclimation as a single
population has been observed to survive an-
nual temperature ranges from 8 to 26 °C in
Lago di Piediluco in Iraly (ELiA er al. 2001),
and colonies have been shown to be viable
after freezing within a laboratory environ-
& RaO 1974; MARrcus
1934). Most authors agree that L. crystalli-

ment (BUSHNELL

nus can thrive in cold waters, perhaps due to
reduced merabolic rates (HURReLL 1910
Marcus 1934). It has also been proposed
that L. crystallinus may survive cold winters
by receding to an inactive tissue mass, or a
hibernaculum, made up of brown bodies
contained within the cystid, which will re-
generate itself in the spring (Cooke 1906;
GrABOW et al. 2001). This process is known
to occur in some gymnolaemates ( BUSHNELL
& Ra0 1974), bur it has been argued not to
occur in L. erystallinus (HURRELL 1927; Ro-
GICK 1935). ELiA et al. (2001) suggest an up-
per rolerance limit of 20 °C for active colo-
nies, with colony size regressing at greater
temperatures. This would imply that colo-
nies observed at 26 °C in Italy (see above)

may have been regressing.

5 Information from
different countries

5.1 United Kingdom and Ireland

ALLMAN (1856) reports that L. crystalli-
nus has been observed in a millpond near
Little Baddow, Essex, a pond in the Zoologi-

cal Gardens, Dublin, and “in the warter by

the side of the Willow-walk, Chelsea, and in
various waters in the neighbourhood of Lon-
don.” He maintains that L. crystallinus is on-
ly found in ponds and ditches, where it may
be found attached to submerged plants, and

that it avoids exposure to bright sunlight.

HURRELL (1944) observed L. crystallinus
in dykes within the Norfolk Broads only du-
ring the summer months. In particular, he
found L. crystallinus in the Yare River, a dyke
leading into Rockland Broad (Fig. 6), Whe-
atfen Broad, a ditch flanking the North De-
nes at Yarmouth, a small lake at Burgh Cast-
le, and in Surlingham Broad (HURRELL 1910,
1944). Colonies were found “on most of the
larger water-plants and one season found the
long trailing growths of a Potomageton literal-
ly crowded with it and giving an impression
of ropes of living pearls.” He also found colo-
nies on stones, shells, submerged sticks and
straws, sunken posts and even the keel of a
ferry boat. He reported that colonies were

constantly dislodged by river crafts.

Munpy (1980) describes L. erystallinus
as rare in the U.K. and probably confined to
the east of England. He reports that colonies
have been found in the River Ravensbour-
ne, Kent, the Wheatfen Broad, Norfolk, and
the River Yare, Norfolk.

As a consequence of L. crystallinus being
listed as a priority species in the U.K. Biodi-
versity Action Plan, O'Dea (2002) under-

took surveys in 2001 and 2002 at four loca-

Fig. 6: Rockland Broad, Norfolk, UK. - a
site where Lophopus crystallinus was once
abundant.
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Fig. 7: Barton Blow Wells, Lincolnshire,
U.K. - one of two sites in the U.K. where
Lophopus crystallinus is currently found.
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tions within the U.K. These represented the
only U.K. sites with records for L. crystalli-
nus within the last 30 vyears, and included
the Wheatfen Broad where both Munpy
(1980) and HURREL

reported the presence of L. crystallinus. He

(1910) had previously

visited the sites every three months, from
August 2001-May 2002. O'DEA

methods for detecting the occurrence of co-

used rwo

lonies: 1) searching for live colonies on the
undersides of possible substrara; 2) collec-
ting bottom sediment samples and floating
debris samples which were investigated for
the presence of statoblasts.

2002) was able to locate colo-

O'DeA (
nies in only two waterbodies, the Barton
Blow Wells, Lincolnshire (Fie. 7), and the
Chil Brook, Oxfordshire (Fig. 8) thus redu-
cing the number of known localities by

0%. The Barton Blow We

from a series of artesian springs. -I-}IL' water

b

Is are formed

flow is moderate, and, as it 1s flowing from
underground directly into the pools, it re-
mains at a TL'].!"I'~L']‘. constant temperature
throughout the year. O'DEA recorded rempe-
ratures between 9.4 °C and 12.6 °C during
his visits. Primary productivity in the Barton
Blow Wells is low (O'Dea 2002

were located throughout the year within the

Colonies

Barton Blow Wells with numbers peaking in
November 2001. O'DEA suegested that colo-
ny abundance may be related to water levels

within the Barton Blow Wells.

ind temperarurt ed dun s sam

pling visits: levels varied 2-10

ind temperatures from 3.7-17.1 °C. Colo
ies were only locarted by O'] n Nover

ber 2001 and February 2002; however subse

work has found colonies within the

Srook vear-round (H

(O’DEeA (2002) only found one L. crystal-

limus statoblast in his collecrions of sediment
and floating debris. The sample containing
the staroblast was collected in the Barton
Blow Wells in August 2001

O'DeA (2002) also surveved the follo-

10

wing locations in 2( 2002

01/2002 for colonies
and statoblasts of L. crystallimus: Lapworth,
Warwickshire: Weston Moor, North Somer-
set; Clapton Moor, North Somerser; Avon-
mouth Pools, Gloucestershire; Bathampton
Oxbow Lake, North Somerser; Chew Valley
Lake, East Somerser; Burgh Castle, Norfolk;
Winford, Somerser; and Maesybont, Camar

thenshire. No colonies or statoblasts of [

erystallinus were found in any of these loca-

3 » I I A
tions, although Plumatella fungosa was loca

ted in Lapworth and Bathampton

5.2 Israel

Lophopus  erystallinus — colonies  were
found in a lake in the Hula Nature Reserve
in March of 1966 and 1964. In March 1966,
two fragments of colonies without starob-
lasts were discovered. In March 1964 three
complete colonies were found with one co-
lony producing statoblasts at one site on the
lake, and at another site one colony frag-
ment was found associated with 15 loose sta-
toblasts. In May 1989 statoblasts were disco-
vered, but no colonies were found. The site
was also surveyed in August 1989, but ar this
time no evidence of the presence of L. crys-
tallinus was discovered. Yearly water tempe-
ratures in the lake range from 12-30 °C
(MASSARD et al. 1992).

5.3 Italy

O'DEA (2002) found 1 crystall

WS w ITl'l’

in the Lago di Piediluco, lraly, in December
2001. CEGGAGNOLI et al. (1997) had pre-
\.'I:sl:-]‘. rep 'H\:\i Thr presence of u‘l- mies 1n

this lake from August through to May. The

Lago di Piediluco is a large and deep lake
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blasts and larvae at this time. Fredencella sul-

I

ind  Flumatell

SOUETS (1990) found
s within Banyoles
Lake, Spain. Banyoles Lake is large (over
2 km lo

[emperatures range between 4-25 °C

g) with depths reaching 130 m

5.7 Germany

bhobDs
L P

flowing rivers,
the Muhenfliess, and in a slow-flowing ditch,
the Golmer Ditch, by Mas s (1934)
Colonies were growing upon Various aguatic

plants and on poplar twigs and leaves, and

winter temperatures «

ICk < 1934)

winter months were observed to release sta

blasts upon thaw in the spring, an

: 10 germinate ap-

the statoblasts that

frozen colonies

GrABow et al. (2001) found L. crvst

Fig. 8: The Chil Brook,

Oxfordshire, U.K. - or

e

of two sites in the U.K

where Lophopus
crystallinus is currentl
found

Fig. 9: The river
Furtbach, Switzerland

y

199



200

Colonies were found in a variety of habitats
that included “streams and small rivers, a
pond, an ox bow, a man made lake, a ditch
and two canals.” Colonies were found only
in the fast-flowing areas of canals, and were
often found downstream of sewage outflows.
GraBoW et al. (2001) observed that many
sites either had a strong anthropogenic in-
fluence, or else were man-made. Lophopus
crystallinus colonies were found year-round,
but statoblasts were only found in the spring
and summer. Statoblast production/colony
was noted to be low with many colonies on-
ly containing a single statoblast. Various
substrata were colonized by L. crystallinus,
including floating branches, stones, broken
glass, and even snail shells {GRABOW et al.
2001). Colonies were noted to be growing
in dense patches. For instance, over 40
colonies were found on the underside of a 30
cm long stone (GRABOW et al. 2001).

5.8 Denmark

OKAMURA (pers. obs.) found a single
statoblast of L. crystallinus in a moat sur-
rounding Spettrup Castle connected to
Spgttrup Sg in Jutland.

LACOURT (1968) collected material
from an enclosure near Fredriksborg. LA-
COURT (1968) found L. crystallinus growing
on aquatic plants to a depth of 2 m. He re-
ports that colonies may withstand tempera-
tures as low as 0 °C.

5.9 United States

Koroip (1908) found L. crystallinus
colonies in a channel containing discharge
from Quiver Lake, lllinois. Colonies were
found floating in surface waters.

Statoblasts of L. crystallinus were discov-
ered in Mississippi in Mosquito Lake, Bear
Creek, Matthew’s Lake, and Roebuck Lake
(Cooper & BURRIS 1984).

5.10 France

The presence of L. crystallinus in the
Strasbourg area of France was reported by
D'HONDT & Crauss (1999). This was the
first time that anyone had recorded the pres-
ence of L. crystallinus in France since 1926.
D’HoNDT & CLAUSS (1999) believe that L.
crystallinus is rare in France but note that
very few surveys for the species have been
carried out in France, thus knowledge of its

distribution is incomplete. Colonies were
found in May 1997, but not found in subse-
quent surveys. D’HONDT & Crauss (1999)
suggested this was due to L. crystallinus be-
ing intolerant of varying conditions. Lopho-
pus crystallinus was found upon branches and
aquatic plants, but only rarely upon hard
substrata (d’'HoNDT & CLauss 1999).

6 Conclusion

Lophopus crystallinus colonies have been
located throughout Europe in a variety of
habitats. Despite its apparently broad tole-
rance, L. crystallinus appears to be undergo-
ing a worldwide decline in numbers. It was
clearly once more common and abundant,
occurring in many sites from which it seems
to have disappeared. A greater knowledge of
the ecology of L. crystallinus is important in
the production of its Species Action Plan
within the U.K. and may influence the pro-
duction of similar plans across Europe.

Acknowledgments: We thank Action
for Invertebrates, the Environment Agency,
and the University of Reading for their fi-
nancial support of our work. We also thank
Dr. Aaron O'Dea for his help and for con-
ducting initial work which was central to
our current work on L. crystallinus.

7 References

ALman G.J. (1856): A Monograph of the Fresh-wa-
ter Polyzoa Including all the Known Species
both British and Foreign. — Ray Society, Lon-
don: 1-119.

Anonymus (1999): UK Biodiversity Group Tranche
2 Action Plans, Volume 4: Invertebrates. —
Environment Agency, Peterborough: 437-439.

BratTON J.H. (1991): Invertebrates other than in-
sects. British Red Data Books. — Joint Nature
Conservation Committee 3: without page
numbers.

BusHNewL J.H. {1966): Environmental relations of
Michigan Ectoprocta, and dynamics of natu-
ral populations of Plumatella repens. — Ecol.
Monogr. 36(2): 95-123.

BusHnELL J.H. (1974): The freshwater Ectoprocta: a
zoogeographical discussion. — In: Hart C.W.
& S.L.R. Fuuer (Eds.): Pollution Ecology of
Freshwater Invertebrates. Academic Press,
London: 157-194.

BushHNEeLL J.H. & K.S. Rao (1974): Dormant or quies-
cent stages and structures among the ecto-
procta: physical and chemical factors affect-
ing viability and germination of statoblasts.



— Transact. Amer. Microsc. Soc. 93(4): 524-
543.

Cececagnou D., Minewu A., Moront M. & M.1. Tancch
(1997): Monthly variations of 5 nucleotidase
in Lophopus crystallinus, a freshwater bryo-
zoan. — ltalian J. Zool. 64: 131-134.

Cooke M.C. (1906): Ponds and ditches. — In:
GorHam E.S. (Ed.): Natural History Rambles.
London, Society for Promoting Christian
Knowledge: 132-147.

Coorer C.M. & J.W. Burris (1984): Bryozoans — pos-
sible indicators of environmental quality in
Bear Creek, Mississippi. — J. Environm. Quali-
ty 13(1): 127-130.

Eua A.C,, TaniccH M.L. & A. Lupowisi (2001): Study of
seasonal variations of glutathione and deto-
xification enzymes in Lophopus crystallinus
PaLLAs (Bryozoa) from Lake Piediluco (Umbria,
Italy). — Italian J. Zool. 68: 291-297.

FicueroLa J, GReeN A.J., BLack K. & B. OkaMmura
(2004): Influence of gut morphology on passi-
ve transport of freshwater bryozoans by wa-
terfowl in Donana (southwestern Spain). —
Canad. J. Zool. 82(6): 835-840.

GRaBOW K., FaascH H. & M. SieBert (2001): Presence
of Lophopus crystallinus (PaLLas 1768) (Bryo-
z0a) in Lower Saxony, Germany. — Lauterbor-
nia 40: 71-77.

HonoT J.-L. o' & T. CLauss (1999): Presence dans I'est
de la France de Lophopus crystallinus (PaLLas,
1768) (Bryozoaires, Phylactolaemates). —
Bull. mens. Soc. linn. Lyon 68(3): 49-54.

HurreLL H.E. (1910): Distribution of the Polyzoa in
Norfolk waters. — Transact. Norfolk Norwich
Naturalist, Conf. Proc. 14: 197-205.

HurreLL H.E. (1927): The ecology of the fresh-wa-
ter Polyzoa in East Anglia. — J. Microsc. Soc.
47: 135-142.

HurrewL H.E. (1944): Pond life. — Transact. Norfolk
Norwich Naturalist, Conf. Proc. 15: 319-329.

Koroip C.A. (1908): The plankton of the Illinois Ri-
ver, 1894-1899, with introducing notes upon
the hydrogeography of the lllinois River and
its basin. Part Il. Constituent organisms and
their seasonal distribution. — Bull. Illinois Sta-
te Lab. Nat. Hist. 8(1): 1-355.

LacOurRT A.W. (1968): A monograph of the fresh-
water Bryozoa - Phylactolaemata. — Zool.
Verh., Leiden 93: 1-159.

Marcus E. (1934). Ober Lophophus crystallinus
(PALL.). — Zoo!. Jahrb. 58: 34-40.

Massarp J.A., GEIMER G., BRomiey H.J. & C. DimenT-
MAN (1992): Additional note on the fresh and
brackish water Bryozoa of Israel (Phylactolae-
mata, Gymnolaemata). — Bull. Soc. Nat. Hist.,
Luxembourg 93: 199-214.

Mukas H. & S. Opa (1980): Comparative studies on
the statoblasts of higher phylactolaemate
bryozoans. — J. Morphol. 165: 131-155.

Munoy S.P. (1980): Stereoscan studies of phylacto-
laemate bryozoans including a key to the sta-

toblasts of the British and European Phylacto-
laemata. — J. Zool. 192: 511-530.

O'Dea A. (2002): Conservation of the Freshwater
Bryozoan Lophopus crystallinus. — Unpubl.
contract report produced for ‘Action for In-
vertebrates'.

Pauas PS. (1768): Descripto Tubulariae fugosa
prope Volodemirum mense Julio 1768 obser-
vatae. — Novi Commentarii academiae scien-
tiarum imperialis Petropolitanae 12: 565-572.

RiERADEVALL M. & J.M. Busquets (1990): Bryozoans
of Banyoles Lake (NE Spain). — Limnetics 6:
137-146.

Roaick M.D. (1935): Studies on freshwater Bryo-
zoa. . The Bryozoa of Lake Erie. — Transact.
Amer. Microsc. Soc. 54: 245-263.

TREMBLEY A. (1744): Memoirs pour servir a I’histoi-
re d'un genre de Polypes d’eau douce, a bras
en forme de cornes. — Leiden: 1-322.

Woop T.S. (2001): Bryozoans. — in: CoviTcH A. & J.
THorPe (Eds.): Ecology and Classification of
North American Freshwater Invertebrates.
Academic Press: 505-525.

Woss E.R. (1996): Life-history variation in freshwa-
ter bryozoans. — In: Goroon D.P, SMiTH A.M. &
J.A. GrRanT-MAcKIE (Eds.) Bryozoans in Space
and Time. Proc. 10th Intern. Bryozool. Conf.
1995. Wellington, Wilson, Horton: 391-399.

Address of authors:

Samantha HiLL & Dr. Beth OKAMURA
School of Animal and Microbial Sciences
University of Reading

PO Box 228

Reading RG6 6A]

United Kingdom

E-Mail: S.L.L.Hill@reading.ac.uk
b.okamura@reading.ac.uk

201



ZOBODAT - www.zobodat.at

Zoologisch-Botanische Datenbank/Zoological-Botanical Database
Digitale Literatur/Digital Literature

Zeitschrift/Journal: Denisia

Jahr/Year: 2005

Band/Volume: 0016

Autor(en)/Author(s): Hill Samantha, Okamura Beth

Artikel/Article: A review of the ecology of Lophopus crystallinus (Plumatellida,
Lophopodidae), a rare species within the U.K. 193-201


https://www.zobodat.at/publikation_series.php?id=1610
https://www.zobodat.at/publikation_volumes.php?id=14602
https://www.zobodat.at/publikation_articles.php?id=32788

