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M artin V. Sorensen, H endrik  Segers, and Peter Funch (2005) On a new Seison Grube, 1861 from coastal 
waters of Kenya, with a reappraisal o f the classification o f the Seisonida (Rotifera). Zoological Studies 44(1): 
34-43. On occasion of the discovery o f a new species o f a marine epizoic rotifer o f the enigmatic Seisonidae, 
from Gazi Bay in Kenya, we reassessed the classification o f the group. The taxon was until now known to con
tain only 2 species, viz. Seison nebaliae and S. annulatus, both of which live attached to Crustacea o f the 
genus Nebalia. The new species, Seison africanus sp. nov., was diagnosed by its species-specific trophi mor
phology and relatively small size. A comparison with the 2 other known seisonid species reveals a sister group 
relationship between S. africanus sp. nov. and S. nebaliae, based on similarities in trophi structure and, accord
ingly, an assumed feeding mode and relationship with their hosts. The fundamental differences between these 
2 commensal sister taxa and the ectoparasitic S. annulatus prompted a réévaluation o f the generic classifica
tion of these animals. Accordingly, we propose to reestablish the genus Paraseison Plate, 1887 in order to 
accommodate P. annulatus (Claus, 1876) (comb. nov.). http://www.sinica.edu.tw/zool/zoolstud/44.1/34.pdf
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ith its unique morphology, special biology, 
and intriguing phylogenetic position, the genus 
Seison is a key taxon in the Rotifera. Only 2 valid 
congeneric species, Seison nebaliae Grube, 1861 
and S. annulatus Claus, 1876, are presently rec
ognized in the taxon, and both live epizoic on the 
leptostracan crustacean Nebalia. The known geo
graphic range of both species appears to be quite 
s im ila r: records are from  the M ed ite rranean  
reg ion , in c lu d in g  the  A d r ia t ic  Sea, and the 
European part of the Atlantic (Grube 1861, Claus 
1876, Plate 1887, Nigeri 1916, Koste, 1975, Ricci 
et al. 1993, Ahlrichs 1997, Ferraguti and Melone 
1999). In addition, Markevich (1993) recorded S. 
nebaliae in the Sea of Okhotsk off the Sakhalin Is.,

w hereas un iden tified  Seison  specim ens have 
been found on Nebalia in the Pacific Ocean near 
California (Menzies and Mohr 1952) and in the 
Antarctic Ocean (Leung and Mohr 1969). The 2 
known Seison species may even co-occur on the 
same host (Ricci et al. 1993), although S. annula
tus appears to prefer the pereiopods and carapace 
while S. nebaliae lives on the pleopods of the host 
(lllgen 1916, Ricci et al. 1993, Ahlrichs 1995).

Whereas the body morphologies of S. nebali
ae and S. annulatus deviate only in minor points, 
the 2 species are easily distinguished by the ir 
trophi morphology and, consequently, feeding biol
ogy (Ricci et al. 1993, Segers and Melone 1998). 
Several studies have indicated that S. nebaliae
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feeds exclusively on bacteria, while S. annulatus 
appears to be parasitic, feeding on the hemolymph 
of its host and perhaps also on the contents of the 
host’s eggs (lllgen 1916, Remane 1929-1933, 
Koste 1975, Ricci et al. 1993, Segers and Melone
1998).

Phylogenetically the Seisonidea plays a key 
role in the understanding of the Rotifera and relat
ed phyla. Its putative relation with the Bdelloidea 
in the Digononta (Remane 1929-1933, Pennak 
1953, Ruttner-Kolisko 1974, Nogrady et al. 1993) 
has repeatedly been refuted in cladistic analyses. 
These, to the contrary, suggest a sister-group rela
tio n s h ip  be tw een the  M onogonon ta  and 
Bdelloidea, as Eurotatoria (Wallace and Colburn 
1989, Melone et al. 1998, S0 rensen, 2002). The 
la tter hypothesis is fu rther supported by other 
studies, but these additionally suggest that the 
Seisonidea and Acanthocephala are sister groups 
(Ahlrichs 1995 1997), or place Acanthocephala 
close to Eurotatoria (S0 rensen et al. 2000, Mark 
Welch 2000, Segers 2002). The recent discovery 
of Micrognathozoa, yet another related taxon of 
minute worms having a trophi-like jaw apparatus 
further adds to the confusion (see De Smet 2002, 
Giribet et al. 2004, Funch et al. in press). Thus, 
even though little is certain about the phylogenetic 
position of the seisonids, it is clear that they are 
pivotal to understanding the evolution of rotifers.

Herein we report on the discovery of an unde
scribed species of Seisonida in samples from the 
Kenyan coast of the Indian Ocean, which repre
sents an outstanding opportunity to learn more 
about this enigmatic taxon; the peculiarities of the 
specim ens are such that a réévaluation o f the 
generic classification of the group was prompted.

MATERIALS AND METHODS

Locality

Samples were collected in Gazi Bay, Kenya 
(Fig. 1) for a study on marine meiofauna, by P. Van 
Avermaet (Ghent Univ., Ghent, Belgium). Gazi 
Bay covers an area of ~1500 ha, of which 686 ha 
are mangrove, 300 ha mud and sand flats, and 
500 ha seagrass beds. The largest area with sea- 
grass (Enhalus acoroides (Linnaeus f.) Royle) is 
located at the mouth o f the R iver K idogoweni. 
Towards the sea side, the bay is sheltered by the 
Chale Peninsula and large coral reefs. The cli
mate is humid with wet seasons in Apr.~June and 
Nov.~Dec., and an annual average temperature of

28°C  (Fondo and Martens 1998).

Sampling and handling of material

Sampling was carried out 2 Aug. 1989 off the 
coast of Gazi Bay (4°25 ’S, 039°50’E). Seagrass 
standing in patches of 50 x  50 cm on sandy sedi
ment at 500 m from the shore was collected in 
plastic bags. The sampling was solely qualitative, 
and data on the precise amount of collected sea
grass are unknown. At the time of sampling, the 
water depth was 1 m, and the current was strong. 
The tidal amplitude was about 3 m. All collected 
material was brought to land and exposed to 7% 
MgCI2 in seawater to anesthetize the fauna (see 
Pfannkuche and Thiel 1988). The samples were 
then washed in fresh water over a 38-pm mesh 
sieve. The contents of the sieve were fixed in 70 °C 
4% formalin and sorted using a dissecting micro
scope. The samples contained 9 specimens of 
Seison , that were subsequently dehydrated and 
mounted in glycerol, placed between cover slips 
on aluminum slides, and sealed with paraffin (see 
Westheide and Purschke 1988). The specimens 
were examined, photographed, and drawn using 
Nomarski differential interference contrast with an 
Olympus BX60 microscope equipped with a draw
ing tube and an Olympus DP10 digital camera.

Fig. 1. Map showing the sampling locality in Gazi Bay. Inset: 
Kenya.
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Two specimens were afterwards removed from the 
whole mount, and their trophi were extracted using 
dilute sodium hypochlorite and prepared for scan
ning electron microscopy (SEM) following the pro
cedure given by De Smet (1998). The trophi were 
examined with a JEOL JSM-840 microscope.

As no specific study on rotifers was intended 
originally, the handling o f the samples was not 
optimal for this taxon, and was certainly not as 
suggested as the best procedure in the literature. 
We therefore tested whether treatment with MgCI2 
and 70°C 4% formalin has any influence on trophi 
morphology as revealed by SEM (Fig. 2). We 
found  no such in d ica tio n  in sp e c im e n s  o f 
Testudinella patina (Hermann, 1783).

RESULTS AND DISCUSSION

Seison africanus sp. nov.
(Figs. 3-7)

Type locality. Seagrass (Enhalus acoroides 
(Linnaeus f.) Royle) bed off Gazi, Gazi Bay, Kenya 
(Fig. 1).

Holotype: Adult female (Zoological Museum, 
Univ. of Copenhagen: ZMUC ROT-253), mounted 
in glycerol. A llotype: Adult male (ZMUC ROT-

254), mounted in glycerol on same slide as holo- 
type.

Paratypes: Five adult females (ZMUC ROT- 
297 to ROT-301), mounted in glycerol on the same 
slide as holotype; 2 isolated trophi from an adult 
female and an adult male (ZMUC ROT-302 and 
ROT-303), mounted on aluminum stubs for SEM. 
All types collected on 2 Aug. 1989.

Differential diagnosis

Seison africanus sp. nov. (Figs. 3, 4) is most 
reliably recognized by its unique trophi morphology 
(Figs. 5A, B, 6, 7). The species can only be con
fused with S. nebaliae, however, the trophi of the 2 
d iffe r in the fo llow ing  aspects (com pare w ith 
Segers and Melone 1998, compare also Fig. 5A, B 
with Fig. 5C, D).

1) The rami heads are relatively flat ventrally 
in S. africanus sp. nov., and strongly bulbous in S. 
nebaliae.

2) A single, fused epipharynx with a strong 
anteriad spiniform projection occurs in S. africanus 
sp. nov., while the epipharynx consists of paired 
structures both bearing minute and weak, anterior
ly pointed projections in S. nebaliae.

3) The rami alulae are particularly elongate 
and medially almost parallel in S. africanus sp. 
nov., while they are elongate and rather homoge

Fig. 2. Scanning electron microscopic photos o f Testudinella patina trophi. A and C were prepared from specimens fixed in 70 °C  for
malin. B and D are from live specimens. (A, B) Frontal view; (C, D) caudal view.
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neously outwardly curved in S. nebaliae.
4) A lulae have a term inal recurved medial 

projection with a single opening in S. africanus sp. 
nov., while this projection is more ventral and with 
2 openings in S. nebaliae.

5) Finally, the fulcrum has numerous fine stri
ae and no basal plate in S. africanus  sp. nov. 
Because of the lack of a basal plate, the caudal 
ends of the constituent hollow elements of the ful
crum are open in this species. In S. nebaliae, the

striae on the fulcrum are less pronounced, and the 
fulcrum has a well-developed basal plate.

Description

Body divided into 4 d istinct regions: head, 
neck, trunk, and foot (Figs. 3, 4A, C). Head oval 
(Fig. 4E), distinctly offset at neck. Rostrum small, 
consisting of 2 lobes. Corona reduced. Mouth 
subterm inal, s lightly orientated towards ventral
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Fig. 3. Seison africanus sp. nov. (A) Female habitus, lateral view; (B) male habitus, lateral view, ad, adhesive disc; cl, cloaca; da, dor
sal antenna; es, esophagus; fg, foot gland; gl, gland; gg, gastric gland; mu, muscle; oo, oocyte; ov, ovarium; sp, spermatophore-forming 
organ; st, stomach; tr, trophi; vu, vulva.
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side. An unpaired dorsal antenna present, located 
slightly behind middle of head (Fig. 4E); details of 
brain and retrocerebral glands not discernible.

Neck consisting of 4 te lescopic retractable 
pseudosegments (Fig. 3); diameter of neck pseu
dosegments gradually increasing from smallest 
anteriorly to largest posteriorly, thus anterior thin
ner ones able to retract into larger posterior ones 
(Fig. 4C).

Trunk oval, smooth, without annulations. Two 
or 3 pairs of cutaneous muscles present in trunk; 1 
pair of lateral, longitudinal muscles inserted near 
middle of trunk and running posteriorly through 
trunk and foot, attaching either in middle of foot or 
terminally, at adhesive disc. A 2nd pair of promi
nent ventral longitudinal trunk muscles present; a 
3rd pair, probably running from anterior and ventral 
part of trunk to dorsally near insertion of foot possi
bly present, but requires confirm ation. Proto- 
nephridia not observed. Stomach large, with pair of 
gastric glands located anteriorly on ventral side.

Gut short, located dorsally, opening into cloaca. In 
females, cloaca opening near foot on dorsal, poste
rior part of trunk, and surrounded by what appears 
to be a vulva (Fig. 4B). Male cloaca also located 
dorsally, but much nearer to point where neck and 
trunk meet. A cloacal vulva not found in males. 
Female reproductive organs consisting of paired 
ovaries with growing oocytes. Lobed nuclei in 
mature oocytes, reported by Remane (1929-1933), 
not observed. Ovaries of several females con
tained 1 large, bean-shaped cell about 100 pm long 
and 55 pm wide that could be interpreted as a fertil
ized egg. Oviducts from each ovarium joining and 
forming common duct that opens at cloaca. Only 
some details observable regarding male genital 
apparatus. Male with grayish organ that could be 
interpreted as spermatophore-forming organ (Fig. 
4D), containing approximately 140 loosely orga
nized, round cells with diameter of about 1.5 pm.

Foot consisting of 2 or 3 pseudosegments, 
with numerous pedal glands of different lengths;

Fig. 4. Light microscopic photos of Seison africanus sp. nov. (A) Female holotype, lateral view; (B) cloaca, details from female holo
type. (C-E) Allotypic male, lateral view. (C) Overview; (D) spermatophore-forming organ; (E) head, lateral view; (F) Distal foot pseu
dosegment, lateral view, detail from paratypic female, cl, cloaca; da, dorsal antenna; gl, gland; sp, spermatophore-forming organ; tr, 
trophi; tu, tubule; vu, vulva.
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males with over 20 glands; females apparently 
with fewer glands. Most glands with long ducts, 
longest glands extending into trunk. All glands ter
m inating in separate outlets at basal adhesive 
disc. Unstalked gland, with short, ventrally project
ing tubule, present in distal part of foot (Fig. 4F). 
When basal adhesive disc retracted, tubule of 
short gland moves to a terminal position (Fig. 4C).

Trophi fulcrate (Figs. 5A, B, 6), identical in 
both sexes. Rami consisting of anteriorly rounded 
heads, caudally extending into long alulae. Dorsal 
sides of rami bulbous, forming an almost symmet
rical and weakly reinforced bulla ramus (Fig. 7B). 
Median opening between rami narrow. Unpaired 
epipharynx present on ventral side of rami head 
(Figs. 5A, B, 6B, 7D). Epipharynx slightly asym
metrical, with 2 laterocaudal projections; left pro
jection larger than the right. Anteromedial part of 
epipharynx with large, projecting tooth. Alulae 
elongate, showing clear constriction near their con
nection with rami heads, running parallel along 
most of their length and outwardly curved distally 
(Figs. 5B, 6). Pore present laterally near transition 
of rami into alulae (Figs. 6C, 7C). Distal ends of 
alulae strongly dilated, forming spatulate terminals. 
Recurved medial projection present (Figs. 5B, 6C), 
forming a large opening in each alula (Fig. 7F). 
Fulcrum elongate triangular, narrow, proximally 
pointed (Figs. 5B, 6B, C, 7F). Dorsal with median 
suture (Fig. 7A, B), la terally striated. Fulcrum 
composed of 7 hollow tubes; these expanding dis
tally, truncated, fully opened (Fig. 7F). No basal 
plate. Unci elongate rod-shaped; anteromedial 
ends with weak tooth form ation, posterolateral 
ends pointed (Fig. 7C, E). Unci and rami connect
ed anteriorly and laterally by ligaments.

Measurements

Total length 352~566 pm, head 68~83 pm, 
neck extended 180 pm, neck retracted 43 pm, 
neck diameter at narrowest point 8~10 pm; neck 
diameter at widest point 17~18 pm; trunk 125~180 
pm, foot 108~169 pm long, distal foot pseudoseg
ment extended 110 pm, same retracted 10 pm, 
trophi 32 pm, unci 11 pm, fulcrum 27 pm.

Etymology

The species name africanus is an adjectival 
toponym, after the Latin name for the African conti
nent.

Taxonomy and ecology

Seison africanus sp. nov. is a relatively small 
species, when compared to its relatives. Although 
records show strong variations, the males and 
females of S. africanus sp. nov., measuring only 
352~566  pm (m a les 352~536  pm, fem a les  
447~566 pm), are consistently sm aller than S. 
nebaliae (males 1.1 mm, females 0.8 mm accord
ing to Ricci et al. 1993; up to 2.5 mm according to 
Remane 1929-1933) and S. annula tus  (males 
0.4~0.7 mm, females ca. 1 mm according to Plate 
1887). Its general morphology, however, is similar 
to these other 2 species. One difference appears 
to be the presence of a vulva around the cloaca in

A
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Fig. 5. Line drawings of trophi. (A) Seison africanus sp. nov., 
ventrolateral view; (B) Seison africanus sp. nov., ventral view; 
(C) Seison nebaliae, dorsal view; (D) Seison annulatus, dorsal 
view, al, alula; ar, alula rim; bp, basal plate; ep, epipharynx; fu, 
fulcrum; po, pore; ra, ramus; un, uncus.
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the female (Fig. 4B), but it should be noted that the 
reliability of structures of the relatively soft tegu
m ent is uncerta in , espec ia lly  considering  the 
unusual and strong fixation technique applied to 
the present specimens. On the other hand, male 
specimens of S. africanus sp. nov. were treated 
and fixed as the females and lacked a cloacal 
vulva. So the female cloacal vulvae are probably 
genuine structures. Differences in trophi morphol
ogy are important and reliable, and apparently not 
in flu e n ce d  by the tre a tm e n t: a te s t using 
Testudinella patina revealed no sign of an effect of 
the technique on trophi morphology (Fig.1).

Both S. annulatus and S. nebaliae are known 
to live exclusively as epibionts on species of the 
genus Nebalia (Crustacea). Our specimens of S. 
africanus sp. nov. were not attached to any host 
organism, and although Nebalia has been record
ed from shallow  waters o f East Africa (Olesen
1999), the samples taken at the type locality of S. 
africanus sp. nov. did not contain any specimens 
of Nebalia. Nevertheless, we consider it a likely 
hypothesis that S. africanus  sp. nov. does live 
associated with a host, with Nebalia as the most- 
probable candidate for this. The presence of a 
s im ila rly  large num ber o f w e ll-deve loped foot

Fig. 6. Scanning electron microscopic photos o f trophi o f Seison africanus sp. nov. (A) Dorsolateral view; (B) ventral view; (C) ventro
lateral view, al, alula; br, bulla ramus; ep, epipharynx; fl, fulcral lamella; fu, fulcrum; li, ligament; po, pore; ra, ramus; un, uncus.
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glands in S. africanus sp. nov. as in the other 2 
species aiso points in this direction.

So, admittedly, our material of S. africanus sp. 
nov. consists of a limited number of isolated speci
mens, and the material was fixed following a tech
nique that is unusual for rotifers. On the other 
hand, we are confident that the present material 
a c tu a lly  does re p re se n t a h ith e rto  unknow n 
species in view of its clear and unequivocal diag
nosis when compared to all available reports on 
the trophi morphology of S. nebaliae (see Koste 
1975, Markevich 1993, Melone and Segers 1998). 
Differences in trophi morphology between the 2 as 
reported herein are consistent with a species-level 
diagnosis in other groups of rotifer, as, for exam

ple, S ca n d iu m  (see S egers  1995 1996) or 
Dicranophoridae (see De Smet and Pourriot 1997). 
Similarly, it is equally plausible that further detailed 
morphological analysis using SEM will uncover 
additional extant representatives of the taxon.

CONCLUSIONS 

Phylogeny and classification of Seisonidae

The trophi morphologies of S. nebaliae and S. 
africanus sp. nov. are remarkably similar (Fig. 5A- 
C), and this undoubtedly translates into a similar 
function of their mastax, and, hence, similarities in

Fig. 7. Scanning electron microscopic photos o f details o f the trophi o f Seison africanus sp. nov. (A-E) Apical rami parts and unci; (F) 
distal parts of alulae and fulcrum. (A) Dorsoapical view; (B) dorsocaudal view; (C) ventrocaudal view; (D) ventral view; (E) ventro- 
frontal view; (F) lateral view, al, alula; ar, alula rim; br, bulla ramus; ep, epipharynx; fl, fulcral lamella; fs, fulcral suture; po, pore; ra, 
ramus; un, uncus.
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their ecology and feeding habits. Like S. nebaliae, 
we assume that S. africanus sp. nov. is a food spe
cialist, possibly feeding on bacteria ingested by 
suction resulting from a pumping action o f the 
mastax. Consequently, these 2 should be regard
ed as com m ensals ra ther than parasites (see 
Markevich 1993). The numerous sim ilarities in 
trophi morphology between S. nebaliae  and S. 
africanus sp. nov. strongly support a sister-group 
relationship between these 2 species. Contrarily, 
S. annulatus now occupies a fairly isolated position 
in the  S e ison ida e . The la tte r  spec ies  is an 
ectoparasite, which uses its unique mastax and 
trophi (Fig. 5D) to pierce the tegument of its host 
by protruding the sharp tip of its fulcrum through 
the mouth, and sucking out hemolymph of its host 
(see Remane 1929-1933, Ahlrichs 1995, Melone 
and Segers 1998).

The present phy logene tic  schem e o f the 
Seisonidae, with 2 closely related sister taxa and a 
3rd more remotely related species fundamentally 
differs from the previous one, in which only 2 sister 
taxa were known. This new scheme is based on 
significant differences in feeding in conjunction 
with mastax functioning. Accordingly, we suggest 
a classification that adequately reflects this phy- 
logeny, and propose to allocate S. annulatus to a 
different supra-specific taxon than S. nebaliae and 
S. africanus sp. nov. This can conveniently be 
done by reestab lish ing the genus Paraseison  
P la te , 1887, o f w h ich  the  type , P a ra se iso n  
asplanchnus Plate, 1887, is a junior synonym of S. 
annulatus Claus, 1876 according to Nigeri (1916). 
The resulting classification and nomenclature are 
given here.

Family Seisonidae Wesenberg-Lund, 1899 
Genus Seison Grube, 1861

Diagnosis (emended): Pumping mastax with non-protrusible ful
crum; m icrophageous epizootic symbionts on Nebalia. 

Synonym : Saccobdella Van Beneden and Hesse, 1864 (mono
type: S. nebaliae  van Beneden and Hesse, 1864 non 
Grube 18611)

Seison africanus sp. nov.
Seison nebaliae Grube, 1861 (Generotype) 

Synonyms (after lllgen 1916)

Seison grubei Claus, 1876
S accobdella  nebaliae  Van Beneden and Hesse, 1864 non 

Grube 18611. Genus Paraseison  Plate, 1887

Diagnosis (emended): Pumping mastax with 
protrusible, piercing fulcrum; blood-sucking epi
zootic ectoparasite of Nebalia.

Paraseison annulatus (Claus, 1876) comb. nov. 
Seison annulatus Claus, 1876 
Synonym (after lllgen 1916)

P. asp lanchnus  P late, 1887 (G enero type , des igna tion  by 
Harring 1913)

Nomina inquirendae : P. ciliatus  Plate, 1887, P. nudus  Plate, 
1887, P. proboscideus Plate, 1887
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