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ABSTRACT. A literature survey of the taxonomically complex taxon Syndesmis Silliman, 1881 is presented, result­
ing in the recognition of 22 valid species and three species mentioned in several works but not yet described. For 
each of these species the host(s) are mentioned and the distribution is given. These results are compared with earlier 
checklists and the differences are discussed.
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INTRODUCTION

The family Umagillidae Wahl, 1910 (Platyhelminthes, 
Rhabdocoela) is the largest taxon of symbiotic turbellari­
ans. It includes 68 valid species (W e s t e r v e l t , 1981; 
C a n n o n , 1982, 1987; Sh in n , 1987; C a n n o n , 1990; H e r ­
t e l  et al., 1990; J a n g o u x , 1990; K o z l o ff  &  W e s t ­
e r v e l t , 1990; W e s t e r v e l t  &  K o z l o f f , 1990, 1992; 
M o en s  et al., 1994; J o n d e l iu s , 1996; K o z l o f f , 1997; 
V a ss  &  N a p p i , 1998). Most umagillids are common endo- 
symbionts of echinoderms, particularly echinoids and 
holothuroids, and a few occur in sipunculids (see C a n ­
n o n , 1982; J a n g o u x , 1990). Our knowledge of the 
biology of umagillids is, however, very scant. For 
instance, although they are frequently found in the diges­
tive tract or coelomic cavity of their hosts, almost nothing 
is known about the nature of their symbiotic relationships. 
The life cycle itself is completely elucidated for only four 
species : Anoplodium hymanae Shinn, 1983 and Wahlia 
pulchella Kozloff & Shinn, 1987 (both infesting holo­
thuroids) (S h in n , 1983a, 1985a, b, 1986a), Fallacohospes 
inchoatus Kozloff, 1965 (infesting crinoids) (S h in n , 
1986b) and Syndesmis franciscana  (Lehman, 1946) 
(infesting echinoids) (S h in n , 1980, 1981, 1983b). Most 
umagillid species are host-specific, though a few appa­
rently infest several, often phylogenetically unrelated, 
echinoderm species (see C a n n o n , 1982; Sh in n , 1984; 
J a n g o u x , 1990).

Research on the biology of these worms is greatly ham­
pered by the complex taxonomy of the group, which often 
leads to wrong assumptions. For instance, for almost sixty 
years all umagillids found in echinoids were attributed to 
Syndesmis echinorum François, 1886 (see v o n  G r a f f , 
1903). Although already very early on, it was suggested 
that more species existed (see B r a u n , 1889), it was not 
until recently that S. echinorum  was split into six valid 
species (see K o z l o f f  &  W e s t e r v e l t , 1987, 1990; W e s t ­
e r v e l t  &  K o z l o f f , 1990, 1992; K o z l o f f , 1997). After

the description of the second recognized species of Syn­
desmis, S. franciscana  (Lehman, 1946), many more spe­
cies were described and some redescribed. Yet, authors 
often did not agree on the taxonomic importance of many 
characters. For instance, the validity of the genera Syn­
disyrinx Lehman, 1946 and Marcusella Westblad, 1953 
has been the subject of many impassioned debates (L e h ­
m a n , 1946; M a r c u s , 1949; St u n k a r d  &  C o r l is s , 1951; 
W e s t b l a d , 1953; H y m a n , 1960; C a n n o n , 1982, 1987; 
K o z l o ff  &  W e s t e r v e l t , 1987, 1990; H e r t e l  et al., 
1990; W e s t e r v e l t  &  K o z l o f f , 1990, 1992). In the most 
recent literature, all umagillid species infesting echinoids 
were brought together into the genus Syndesmis Silliman, 
1881 (see C a n n o n , 1982; M o e n s  et al., 1994; G e v a e r t s  
et al., 1995; J o n d e l iu s , 1996).

Taxonomic literature regarding the species of Syndes­
mis has become extremely entangling, and is almost inac­
cessible for novice and even experienced researchers who 
are not particularly interested in taxonomy. As a result, 
several attempts were made to review the extensive litera­
ture on these animals : St u n k a r d  &  C o r l is s  (1951), 
H ic k m a n  (1956), Je n n in g s  (1971), B a r e l  &  K r a m e r s  
(1977), C a n n o n  (1982), H e r t e l  et al. (1990), J a n g o u x  
(1990), Va ss  &  N a ppi (1998). Yet, in recent years, several 
works (K o z l o f f  &  W e s t e r v e l t , 1987, 1990; H e r t e l  et 
al., 1990; W e s t e r v e l t  &  K o z l o f f , 1990, 1992; 
K o z l o f f , 1997) showed that many specimens previously 
attributed to a given species, in fact belong to several dis­
tinct species and, consequently, some species are less 
opportunistic than previously thought, thereby making 
most earlier checklists outdated. Moreover, because of 
confusing synonymies, discrepancies in the spelling of 
species names, and because of an incomplete literature 
survey or bad translations of non-English literature, these 
reviews contain mistakes and contradictory information.

The new checklist we present here is intended to give 
an overview of all umagillid species infesting echinoids, 
based on a complete literature survey. As the names of
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many species changed through time, because these were 
synonymized, misidentified or even misspelled, it is quite 
difficult to understand the literature in a way other than 
chronologically. Only a detailed reappraisal of all descrip­
tions allows to attribute the most recently accepted name 
to species misidentified in older works, for example the 
“S. echinorum” of B a r e l  &  K r a m e r s  (1 9 7 0 )  that was 
later described as S. albida Kozloff & Westervelt, 1 990  
and S. rubida Kozloff & Westervelt, 1990 . In this work, 
we follow the most modem views, e.g. the one that con­
siders Syndisyrinx a synonym of Syndesmis (M o e n s  et al., 
1 9 9 4 ; G e v a e r t s  et al., 1 9 9 5 ; J o n d e l iu s , 1996). Simi­
larly, we use the most recently published taxonomy of the 
echinoids (S m it h , 2 0 0 3 ).

RESULTS AND DISCUSSION

To date, the 2 2  valid and three undescribed species of 
Syndesmis are known to infest a total of 31 species of 
echinoids belonging to the orders Clypeasteroida and 
Spatangoida (irregular sea urchins), Diadematoida, Echi­
noida and Temnopleuroida (regular sea urchins) (Table 
1). The taxon Syndesmis occurs in European waters (from 
the Mediterranean Sea to the Barents Sea), the Caribbean, 
the entire Pacific Ocean and the Indian Ocean. Some 
echinoid species (e.g., Echinometra oblonga (de Blain­
ville, 1 8 2 5 )) may host up to three umagillid species and 
some species of Syndesmis are found in various (up to 
five) echinoid hosts. Interestingly, some species are found 
in hosts belonging to distinct families or even orders. For 
instance, S. echinorum is found in Paracentrotus lividus 
(Lamarck, 1 8 1 6 ) (Echinidae) as well as Sphaerechinus 
granularis (Lamarck, 1 8 1 6 ) (Toxopneustidae).

The superscript numbers following the species names 
in our checklist (Table 1) refer to major discrepancies 
with previous checklists, the details of which are pre­
sented here :

(1 ) : Based on a literature survey, J a n g o u x  (1 9 9 0 ) 
mentioned the occurrence of S. echinorum in Psammechi­
nus microtuberculatus (de Blainville, 1825). However, 
only v o n  G r a ff  (1 9 0 3 )  has studied this species of sea 
urchin (from Trieste, Italy) and he reported that all 30 
specimens he inspected were uninfested. Apart from the 
records presented in Table 1, M e ix n e r  (1 9 2 6 )  mentioned 
the occurrence of S. echinorum in sea urchins from Lessin 
Island (Croatia), but without specifying the host.

(2 ) : v o n  G r a ff  (1 9 0 3 )  mentioned the occurrence of 
Syndesmis echinorum in Strongylocentrotus droebachien­

sis (Müller, 1776). This is impossible to verify owing to 
the lack of material. However, the fact that this species of 
echinoids is known to host two other morphologically 
similar and well documented species of Syndesmis, S. 
franciscana  and S. inconspicua Westervelt & Kozloff, 
1992 (see Sh in n , 1984; W e s t e r v e l t  &  K o z l o f f , 1992), 
suggests that the species v o n  G r a ff  (1903) observed was 
probably not S. echinorum, v o n  G r a ff  (1903) also 
reported S. echinorum  in Sphaerechinus granularis from 
Bergen (Norway), but as this species of sea urchins is 
limited from the Mediterranean to the south of the Eng­
lish Channel, this observation is clearly erroneous. He 
probably misidentified the echinoid species, which could 
be Echinus esculentus Linnaeus, 1758, which harbours 
two distinct umagillid species (S. rubida and S. albida, 
see remarks 7 and 8).

(3) : Originally, Syndesmis franciscana  was described 
as Syndisyrinx franciscanus (L e h m a n , 1946; Sh in n , 
1980), but was also mentioned as Syndesmis franciscanus 
(G ie s e , 1958) and Syndesmus franciscus (B e r g e r  &  P r o - 
f a n t , 1961). We regard Syndesmis franciscana  as the cor­
rect name of this species, the genus name being feminine.

(4) : Syndesmis antillarum  Stunkard & Corliss, 1951 
was sometimes confused with S. franciscana  (W e s t b l a d , 
1953; B a r n e s , 1969). Before its description, the species 
was also mentioned as Syndesmus sp. (P o w e r s , 1935). 
See also remark 9 about S. collongistyla Hertel et al., 
1990.

(5) : Syndesmis dendrastorum  Stunkard & Corliss, 
1951, S. atriovillosa Westblad, 1953 and S. pallida  Hick­
man, 1956 were previously attributed to Marcusella 
(W e s t b l a d , 1953; H ic k m a n , 1956), a genus syno­
nymized with Syndesmis by C a n n o n  (1982). The first 
species is reported as S. dendrostomum in J a n g o u x  
(1990).

(6) : Syndesmis compacta Komschlies & Vande Vusse, 
1980, S. mammilata Komschlies & Vande Vusse, 1980, S. 
philippinensis Komschlies & Vande Vusse, 1980 and S. 
alcalai Komschlies & Vande Vusse, 1980 are treated here 
as valid despite of their incomplete species descriptions. 
The second species is reported as S. mammillata in 
J a n g o u x  (1990).

(7) : For a long time, Syndesmis albida and S. rubida 
were confused with Syndesmis echinorum (B a r e l  &  
K r a m e r s , 1970, 1977), also reported as Syndesmus echi­
norum (S h ip l e y , 1901). It is impossible to know if W e s t ­
b l a d  (1926), B r u c e  et al. (1963) and L y o n s  (1973) 
observed S. rubida or S. albida. See also remark 8.

a This list updates previous reviews and reattributes outdated taxonomic names used in original works to the valid species. Superscript numbers fol­
lowing species names refer to notes in Results and Discussion.

Umagillid species : Some species have been described as Syndisyrinx or M arcusella  by various authors but, without complete reappraisal o f the 
group, validity o f  these genera is still matter o f  discussion. All species are thus attributed to the genus Syndesmis. Species are presented in the chrono­
logical order o f their description.

Sea urchin host : Species in bold are irregular sea urchins. Synonyms : Echinus esculentus is also known in the literature on umagillids as Echinus 
sphaera ; Paracentrotus lividus as Toxopneustes lividus or Strongylocentrotus lividus; Strongylocentrotus pallidus as S. echinoides. Locality : BS 
Barents Sea; C Caribbeans; EA East Atlantic; EP East Pacific; IO Indian Ocean; M : Mediterranean Sea; WP West Pacific.

References : "/" separates the authors having studied the species in the different localities mentioned. " ?" is used when the species mentioned by the 
author is not clearly identified but probably belongs to the one named in this list. Authors in bold are the authority to which to refer for the original 
description o f  the species.
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(8) : Syndesmis rubida can be distinguished from S. 
albida by the colour : the former is brown red while the 
latter is pale pink to white (K o z l o f f  &  W e s t e r v e l t , 
1990). According to their descriptions, G e d d e s  (1880), 
S il l im a n  (1881), C u é n o t  (1892, 1900) and Sh ip l e y  
(1901) likely observed S', rubida.

(9) : Prior to its description, Syndesmis collongistyla 
was confused with S. franciscana and S. antillarum (Je n ­
n in g s  &  M e t t r ic k , 1968; J o n e s  &  C a n t o n , 1970; N a ppi 
&  C r a w f o r d , 1984; A l l is o n  et al., 1987).

(10) : Syndesmis inconspicua was mentioned as S. 
“echinorum” in older literatme (O r ih e l , 1952; Sh in n , 
1981, 1983b, 1984). This species was reported in Strongy­
locentrotus droebachiensis and S. pallidus (Sars, 1871) 
but not described until W e s t e r v e l t  &  K o z l o f f  (1992). 
These authors investigated specimens from S. droe­
bachiensis only.

(11) : Syndesmis neglecta Westervelt & Kozloff, 1992 
was previously listed as Syndesmis franciscanus (see 
G ie s e , 1958), Syndesmus franciscanus (B o o l o o t ia n  et 
al., 1959), Syndesmis franciscana (H y m a n , 1960) and 
Syndesmus franciscus (B e r g e r  & P r o f a n t , 1961).

(12) : Specimens of Syndesmis echiniacuti Kozloff, 
1997 were perhaps also used by F r a n ç o is  (1886) in the 
original description of Syndesmis echinorum (see 
K o z l o f f  &  W e s t e r v e l t , 1987 and K o z l o f f , 1997).

(13) : Syndesmis sp. 2 could be S. inconspicua. B a r n e s  
(1969) stated its close similarity with S', echinorum.

We hope this survey will be a useful tool for further 
research on this ecologically important group. Recent 
investigations have demonstrated that literature accounts 
of intraspecific variation in Syndesmis species found in 
distinct hosts or from distant locations should be treated 
sceptically, as some of these cases may in fact be 
instances of interspecific variation.

Re-evaluation of the current species, and the descrip­
tion of new species should be based on a thorough mor­
phological study of the taxon as a whole (including the re­
examination of all material deposited in collections), 
combined with molecular data. Unfortunately, confusions 
and misidentifications have persisted for years because 
some works were based on material of poor quality and 
sometimes lacked the study of histological sections. In 
some cases, researchers described a species, but failed to 
deposit type material in a collection. As a consequence, 
comparison between species can be very difficult, if  not 
impossible, unless new material is collected. Yet, with the 
updated checklist presented here, future researchers will 
have immediate access to literature and a complete over­
view of Syndesmis species and their corresponding 
host(s) and geographical distribution.

ACKNOWLEDGEMENTS

We thank Prof. Michel Jangoux (Université Libre de Bru­
xelles) for valuable comments on the manuscript and Mr. Her­
wig Ranner (ULB) for help with translation of German litera­
ture. Gilles Doignon’s work was supported by grants of the 
Fonds pour la Recherche dans l'Industrie et l'Agriculture 
(F.R.I.A.), of the Fonds National de la Recherche Scientifique 
(F.N.R.S.) de Belgique and of the Van Buuren Foundation. This 
paper is a contribution of the “Centre Interuniversitaire de Biol­

ogie Marine” (CIBIM), Belgium and to project G.0235.02
financed by the FWO-VL (National Fund for Scientific
Research-Flanders, Belgium).

REFERENCES

A l l iso n , V.F., J.E. U b ela k er , E.M. M o r g a n  & D.W. D u sz y n - 
ski (1987). Ultrastructure of the epidermis of a rhabdocoel 
turbellarian Syndisyrinx sp. Parasitol. Res., 74 : 133-141.

B a r e l , C.D.N. & P.G.N. K r a m e r s  (1970). Notes on associates 
of echinoderms from Plymouth and the coast of Brittany. 
Proc. Kon. Ned. Akad. Wet., 73 : 159-170.

B a r e l , C.D.N. & P.G.N. K r a m e r s  (1977). A survey of the echi- 
noderm associates of the north-east atlantic area. Zool. Verh., 
Leiden, 156 : 1-159.

B a r n e s , A.T. (1969). Two endoparasitic turbellarians from Cali­
fornia echinoids. Ph. D. Thesis, University of California, 
Santa Barbara, 188 pp.

B erg er , J. & R.J. P r o fa n t  (1961). The entocommensal ciliate 
fauna of the pink sea urchin, Allocentrotus fragilis. J. Para­
sit., AÍ : 417-418.

B o o l o o t ia n , R.A., A.C. G ie s e , J.S. Tu c k e r  & A. F a r m a n fa r - 
m a ia n  (1959). A contribution to the biology of a deep sea 
echinoid, Allocentrotus fragilis (Jackson). Biol. Bull., 116 
(3) : 362-372.

B r a u n , M. (1889). Ueber parasitische Strudelwürmer. Zentbl. 
Bakt. ParasitK., 5 : 4 1-44 .

B r io t , A. (1906). Sur les turbellariés parasites des oursins (Syn­
desmis echinorum François). C. R. Soc. Biol., 60  : 1158- 
1159.

Bruce, J.R., J.S. Colman &N.S. Jones (1963). Marine fauna o f  
the Isle o f  Man and its surrounding areas. Liverpool Univer­
sity Press, Liverpool.

C a n n o n , L.R.G. (1982). Endosymbiotic Umagillids (Turbel­
laria) from holothurians of the Great Barrier Reef. Zool. Ser., 
11 (3): 173-188.

C a n n o n , L.R.G. (1987). Two new rhabdocoel turbellarians, 
Umagilla pacifica sp. n. and U. karlingi sp. n. (Umagillidae), 
endosymbiotic with holothurians (Echinodermata) from the 
Great Barrier Reef; and a discussion of sclerotic structures in 
the female system of the Umagillidae. Zool. Ser., 16 (4) : 
297-303.

C a n n o n , L.R.G. (1990). Anoplodium (Rhabdocoela, Platy­
helminthes) endosymbiotes of sea cucumbers from Australia 
and New Zealand. Zool. Ser., 19 (4 ) : 395-402 .

C h er b o n n ier , G. (1951). Inventaire de la faune marine de 
Roscoff, Echinodermes. Trav. Stat. Biol. Roscoff, 4 (15) : 1- 
15.

C if r ia n , B., P. G a r c ia -C o r r a l es  & S. M a r t in e z -A lo s  (1992). 
Intracytoplasmic ciliary elements in epidermal cells of Syn­
desmis echinorum and Paravortex cardii (Platyhelminthes, 
Dalyellioida). J. Morphol., 213 : 147-157.

C u é n o t , L. (1892). Commensaux et parasites des échinodermes 
(deuxième note). Rev. Biol. Nord France, 5 : 1-23.

C u é n o t , L. (1900). La comatule, l'oursin. In: B o u ta n  (ed), 
Zoologie descriptive (Vol. 1), pp 265-299 .

F r a n ç o is , P. (1886). Sur le Syndesmis, nouveau type de Turbel­
lariés décrit par M. W.-A. Silliman. C. R. Acad. Sei., 103 : 
752-754.

G e d d e s , P. (1880). Observations sur le fluide périviscéral des 
oursins. Arch. Zool. Exp. Géné., 8 : 483 -4 9 6 .

G e v a e r t s , H., J.B. M o e n s , E.E. M a r t e n s  & E.R. Sch o c k a er t  
(1993). First data on the ultrastructure of the bursal valve of 
Syndesmis longicanalis from sea urchins from the Kenyan 
coast. Paper presented at the VIIth International Symposium 
on Biology of Turbellaria, Turku (Finland).

G e v a e r t s , H., J.B. M o e n s , E.E. M a r t e n s  & E.R. Sch o c k a er t  
(1995). Hard parts in the female system of Syndesmis longi­
canalis (Platyhelminthes, Rhabdocoela, Umagillidae) are



Annotated checklist of the umagillid turbellarians 105

basement membrane derivatives. Inv. Biol., 114 (4) : 279- 
284.

G ie s e , A.C. (1958). Incidence of Syndesmis in the gut of two 
species of sea urchins. Anat. Rec., 132 : 441 -442 .

G r a ff , L. v o n  (1903). Die Turbellarien als Parasiten und Wirte. 
Festschr. Universität, Graz.

He r t e l , LA. & D.W. D u sz y n sk i (1991). Syndisyrinx evelinae 
(Marcus, 1968) n. comb., from the rock-boring urchin, Echi­
nometra lucunter, from St. Barthélémy. J. Parasit., 11 (4) : 
638-639.

H e r t e l , L.A., D.W. D u sz y n sk i & J.E. U b e l a k e r  (1990). Tur­
bellarians (Umagillidae) from Caribbean urchins with a 
description of Syndisyrinx collongistyla n. sp. Trans. Am. 
Micr.Soc., 109 (3): 273-281.

H ic k m a n , V.V. (1956). Parasitic Turbellaria from Tasmanian 
Echinoidea. Pap. Proa R. Soc. Tasmania, 90 : 169-181.

H o l t , P.A. & D.F. M et tr ic k  (1975). Ultrastructural studies of 
the epidermis and gastrodermis of Syndesmis franciscana 
(Turbellaria : Rhabdocoela). Can. J. Zool., 53 : 536-549.

Hyman, L.H. (1960). New and known umagillid rhabdocoels 
from echinoderms. Am. Mus. Novit., 1984 : 1-14.

Ja n g o u x , M. (1990). Diseases of Echinodermata. In : K in n e  
(ed), Diseases o f  Marine Animals (Vol. 3), Biologischen 
Anstalt Helgoland, Hamburg : 439-567.

Je n n in g s , J.B . (1971). Parasitism and commensalism in the Tur­
bellaria. Adv. Parasitai, 9 : 1-32.

Je n n in g s , J.B. & D.F. M et tr ic k  (1968). Observations on the 
ecology, morphology and nutrition of the rhabdocoel ta b e l­
larían Syndesmis franciscana (Lehman, 1946) in Jamaica. 
Carib. J. Sei., 8 (1-2) : 57-69.

J o n d eliu s , U. (1996). Three echinoderm inhabiting flatworms 
(Platyhelminthes, Rhabdocoela) from Western Australia. 
Belg. J. Zool., 126 (1) : 37-48.

J o n e s , I. & C.E. C a n to n  (1970). Additional observations on the 
distribution of Syndesmis franciscana in the Caribbean. 
Carib. J. Sei., 10 (1-2) : 71-72.

K o m sc h l ies , K .L . & F.J. Va n d e  Vu sse  (1980a). Syndesmis 
compacta sp. n. and redescription of S. glandulosa Hyman 
1960 (Turbellaria : Umagillidae) from Philippine sea 
urchins. J. Parasit., 66 (4) : 664-666.

K o m sc h l ies , K .L . & F.J. Va n d e  Vu sse  (1980b). Three new spe­
cies of Syndesmis Silliman 1881 (Turbellaria : Umagillidae) 
from Philippine sea urchins. J. Parasit., 66 (4) : 659-663.

K o zl o ff , E.N. (1997). Syndesmis echiniacuti sp. nov. 
(Turbellaria : Neorhabdocoela : Umagillidae), from the 
Mediterranean sea urchin Echinus acutus. Cah. Biol. Mar., 
38 : 97-102 .

K o zl o ff , E.N. & C.A. Jr W este r v e lt  (1987). Redescription of 
Syndesmis echinorum François, 1886 (Turbellaria: 
Neorhabdocoela : Umagillidae), with comments on distinc­
tions between Syndesmis and Syndisyrinx. J. Parasit., 73 
(1): 184-193.

K o zl o ff , E.N. & C.A. Jr W esterv elt  (1990). Syndesmis rubida 
sp. nov. and S. albida sp. nov. (Turbellaria : 
Neorhabdocoela : Umagillidae) from the sea urchin Echinus 
esculentus. Cah. Biol. Mar., 31 : 323-332.

L a m a s  Se c o , A. & C. R o d rig u ez  B a b io  (1978). Estudio 
monográfico de Syndesmis echinorum François 1886 (Tur­
bellaria, Rhabdocoela) endoparasito de equinoideos del lito­
ral gallego. Rev. Iber. Parasitai, 38 (1-2) : 165-192.

L e h m a n , H.E. (1946). A histological study oí Syndisyrinx fran­
ciscanus, gen. et sp. nov., an endoparasitic rhabdocoel of the 
sea urchin, Strongylocentrotus franciscanus. B iol Bull, 91 : 
295-311.

L y o n s , K.M. (1973). The epidermis and sense organs of the 
Monogenea and some related groups. Adv. Parasitai, 9 : 
193-232.

M a r c u s , E. (1949). Turbellaria Brasileiros (7). Bol. Fac. Filos. 
Ciênc. Let. Univ. Sao Paulo, 14 : 7-156.

M a r c u s , E. (1968). A new Syndesmis from Saint-Barthélemy, 
Lesser Antilles (Neorhabdocoela). Stud. Fauna Curaçao and 
Other Carib. Isis.,25 : 134-139.

M a r t e n s , E.E. & GG D e  C le r c k  (1994). Interstitial and para­
sitic platyhelminthes from the coast of the Seychelles. Oce­
anic reefs o f the Seychelles, Netherlands Indian Ocean Pro­
gramme, 2 : 1-10.

M cRa e , A. (1959). Evechinus chloroticus (Val.), an endemic 
New Zealand echinoid. Trans. R. Soc. N. Z , 86 : 205-267.

M eix ner , J. (1926). Beitrag zur Morphologie und zum System 
der Turbellaria-Rhabdocoela : II. Über Typhlorhynchus 
nanus Laidlaw und die parasitischen Rhabdocölen nebst 
Nachträgen zu den Calyptorhynchia. Z. Morphol. Ökol. 
Tiere, 5 : 527-624.

M e t t r ic k , D.F. & M.J. B o d d in g to n  (1972). Amino acid pools 
of Syndesmis franciscana (Turbellaria : Platyhelminthes) 
and of host coelomic fluid. Can. J. Zool., 50 (4) : 411-413.

M e t t r ic k , D.F. & J.B. Jen n in g s  (1969). Nutrition and chemical 
composition of the rhabdocoel tabellarían Syndesmis fran­
ciscana, with notes on the taxonomy of S. antillarum. J. 
Fish. Res. Bd. Can., 26 : 2669-2679.

M o e n s , J.B. & E.E. M a r t e n s  (1992). Syndesmis longicanalis 
sp. nov., an umagillid tabellarían from sea urchins from the 
Kenyan coast. Paper presented at Dodonea Symposium, 
Ghent (Belgium).

M o e n s , J.B., E.E. M a rten s & E.R. Sc h o c k a er t  (1994). 
Syndesmis longicanalis sp. nov., an umagillid tabellarían 
(Plathelminthes) from echinoids from the kenyan coast. 
Belg. J. Zool., 124 (2) : 105-114.

N a ppi, A.J. & J.A. C r a w fo r d  (1984). The occurrence and dis­
tribution of a syndesmid (Turbellaria : Umagillidae) in 
Jamaican sea urchins. J. Parasit., 70 (4) : 595-597.

O r ih e l , T.C. (1952). Entocommensal rhabdocoels from echi­
noids of Puget Sound. Master of Science Thesis, University 
of Washington, Seattle.

P o w e r s , P.B.A. (1935). Studies on the ciliates of sea-urchins. 
Papers Tortugas Lab., 29 : 295-326.

R o h d e , K. & N. W a t s o n  (1988). Ultrastructae of epidermis 
and sperm of the tabellarían Syndisyrinx punicea (Hickman, 
1956) (Rhabdocoela : Umagillidae). Aust. J. Zool., 36 : 131- 
139.

Russo, A. (1895). Sulla morfologia del Syndesmis echinorum 
François. Ric. Lab. Anat. Norm. Univ. Roma, 4 : 43-68.

Sh in n , G.L. (1980). Reproduction of Syndisyrinx franciscanus, a 
flatworm symbiont of sea urchins. Am. Zool., 20 (4) : 892.

Sh in n , G.L. (1981). The diet of three species of umagillid 
neorhabdocoel turbellarians inhabiting the intestine of echi­
noids. Hydrobiologia, 84 : 155-162.

Sh in n , G.L. (1983a). Anoplodium hymanae sp. n., an umagillid 
tabellarían from the coelom of Stichopus californicus, a 
Northeast Pacific holothurian. Can. J. Zool., 61 (4) : 750- 
760.

Sh in n , G.L. (1983b). The life history of Syndisyrinx francisca­
nus, a symbiotic tabellarían from the intestine of echinoids, 
with observations on the mechanism of hatching. Ophelia, 
22 (1 ): 57-79.

Sh in n , G.L. (1984). Symbiotic flatworms : reproductive biology 
and life cycles of Umagillid turbellarians infesting echino- 
derms. Ph. D. Thesis, University of Washington, Seattle, 306
pp.

Sh in n , G.L. (1985a). Reproduction of Anoplodium hymanae, a 
tabellarían flatworm (Neorhabdocoela, Umagillidae) inha­
biting the coelom of sea cucumbers; production of egg cap­
sules, and escape of infective stages without evisceration of 
the host. Biol. Bull., 169 : 182-198.

Sh in n , G.L. (1985b). Infection of new hosts by Anoplodium 
hymanae, a tabellarían flatworm (Neorhabdocoela, Umagil­
lidae) inhabiting the coelom of the sea cucumber Stichopus 
californicus. Biol. Bull., 169 : 199-214.



106 Gilles Doignon and Tom Artois

Sh in n , G.L. (1986a). Life history and function of the secondary 
uterus of Wahlia pulchella, an umagillid tabellarían from 
the intestine of a northeastern pacific sea cucumber (Sticho­
pus californicus). Ophelia, 25 (2) : 59-74.

Sh in n , G.L. (1 9 8 6 b ). Spontaneous hatching of Fallacohospes 
inchoatus, an umagillid flatworm from the northeastern 
Pacific crinoid Florometra serratissima. Can. J. Zool., 64  : 
2 0 6 8 -2 0 7 1 .

Sh in n , G.L. (1987). Two new species of umagillid flatworms 
from the 20-rayed antarctic crinoid Promachocrinus kergue­
lensis. Can. J. Zool., 65 : 1001-1009.

Sh in n , G.L. (1988). Contrasting modes of reproduction in the 
polymorphic symbiotic flatworm Syndesmis dendrastorum  
(Turbellaria : Neorhabdocoela : Umagillidae). Ophelia, 29  
( 1 ) :  59-70.

Sh in n , G.L. (1993). Formation of egg capsules by flatworms 
(phylum Platyhelminthes). Trans. Am. Micr. Soc., 112 (1 ) : 
18-34.

Sh in n , G.L. & R.A. C lo n e y  (1986). Egg capsules of a parasitic 
tabellarían flatworm : ultrastructae of hatching sutures. J. 
Morphol., 188 : 15-28.

Sh ipl ey , A.E. (1901). On some parasites found in Echinus escu­
lentus, L. Q. J. Sei., 44 : 281-290.

S il l im a n , W.-A. (1881). Sur un nouveau type de Turbellariés. 
C. R. Acad. Sei., 93 : 1087-1089 .

Sm it h , A.B. (2003). The Echinoid Directory. World Wide Web 
electronic publication, http ://www.nhm.ac.uk/palaeontol- 
ogy/echinoids [accessed 2 4  January 2 005],

Smith, N.S. (1973). A new description of Syndesmis dendras­
torum  (Platyhelminthes, Turbellaria), an intestinal rhab­
docoel inhabiting the sand dollar Dendraster excentricus. 
Biol. Bull., 145 : 598-606.

Sn y d er , R.D. (1980). Commensal turbellarians from Bermuda 
holothurians. Can. J. Zool., 58 : 1741-1744 .

Stu n k a r d , H.W. & J.O. C o r liss  (1950). Parasitic Turbellarians 
from Echinoderms. J. Parasit., 36 (suppl.) : 31.

Stu n k a r d , El.W. & J.O. C o r liss  (1951). New species of 
Syndesmis and a revision of the family Umagillidae Wahl, 
1910 (Turbellaria : Rhabdocoela). Biol. Bull., 101 : 319-334.

U b ela k er , J.E., V.F. A l l iso n , J.E. R ic k e r  & D.W. D u szy n sk i 
(1988). The ultrastructae of cement glands in a rhabdocoel 
tabellarían Syndisyrinx sp. Parasitol. Res., 74 : 216-220.

Va s s , E. & A.J. N a ppi (1998). Occurrence and distribution of 
the rhabdocoel flatworm Syndisyrinx collongistyla in the sea 
urchins Lytechinus variegatus and Tripneustes ventricosus in 
Discovery Bay, Jamaica. Carib. J. Sei., 34 (1-2) : 137-141.

W a h l , B. (1909). Untersuchungen über den Bau der parasi­
tischen Turbellarien aus der Familie der Dalyelliiden (Vorti- 
ciden). II. Die genera Umagilla und Syndesmis. Sber. Akad. 
Wiss. Wien, 118 : 943-965.

W es t b l a d , E. (1926). Parasitische Turbellarien von der West­
küste Skandinaviens. Zool. Anz., 68 : 212-216.

W es t b l a d , E. (1953). New Turbellaria parasites in Echino- 
derms. Ark. Zool., 2 (5) : 269-288.

W est e r v e l t , C.A. Jr (1981). Collastoma kozloffi sp. n., a 
neorhabdocoel tabellarían from the intestine of the sipuncu- 
lan Themiste dyscrita. J. Parasit., 67 (4) : 574-577.

W est e r v e l t , C.A. Jr & E.N. K o zlo ff (1990). Syndesmis 
aethopharynx sp. nov. (Turbellaria : Neorhabdocoela : 
Umagillidae), from the sea urchin Paracentrotus lividus, 
with notes on a probable third species from this host. Cah. 
Biol. Mar., 31 : 431-437.

W est e r v e l t , C.A. Jr & E.N. K o zlo ff (1992). Two new species 
of Syndesmis (Turbellaria : Neorhabdocoela : Umagillidae) 
from the sea urchins Strongylocentrotus droebachiensis and 
Allocentrotus fragilis. Cah. Biol. Mar., 33 : 115-124.

Received : February 1, 2005 
Accepted : October 14, 2005

http://www.nhm.ac.uk/palaeontol-

