
European Journal of Taxonomy 595: 1–17                                                         ISSN 2118-9773 
https://doi.org/10.5852/ejt.2020.595                                       www.europeanjournaloftaxonomy.eu
                                                                             2020 · Gobert S. et al.

This work is licensed under a Creative Commons Attribution License (CC BY 4.0).

R e s e a r c h  a r t i c l e

urn:lsid:zoobank.org:pub:F81A7282-A44B-4E70-9A44-FE8F67E5C1EA

1

Schizorhynchia Meixner, 1928 (Platyhelminthes, Rhabdocoela) 
of the Iberian Peninsula, with a description of four 

new species from Portugal

Stefan GOBERT 1, Marlies MONNENS 2,*, Lise EERDEKENS 3, 
Ernest SCHOCKAERT 4, Patrick REYGEL 5 & Tom ARTOIS 6

1,2,3,4,5,6 Hasselt University, Centre for Environmental Sciences, Research Group Zoology: 
Biodiversity and Toxicology, Agoralaan Gebouw D, B-3590 Diepenbeek, Belgium.

* Corresponding author: marlies.monnens@uhasselt.be
1 Email: stefan.gobert@uhasselt.be

3 Email: lise__eerdekens@hotmail.com
4 Email: ernest.schockaert@uhasselt.be

5 Email: patrick.reygel@uhasselt.be
6 Email: tom.artois@uhasselt.be

1 urn:lsid:zoobank.org:author:5A55D3D7-B529-41FA-AA02-EE554F4A8CF9
2 urn:lsid:zoobank.org:author:782F71E0-EF84-48DA-BE72-8E205CB78EAC
3 urn:lsid:zoobank.org:author:11C7606C-7677-4F9B-9295-604DABFC1DCA

4 urn:lsid:zoobank.org:author:73DA9DFC-69DB-4168-88FA-B0ED54C88DDB
5 urn:lsid:zoobank.org:author:481991C8-BA09-457F-81EA-937C7A3DFD91

6 urn:lsid:zoobank.org:author:2EDDE35C-A2F0-4CA2-84AA-2A7893C40AC4

Abstract. During several sampling campaigns in the regions of Galicia and Andalusia in Spain 
and the Algarve region in Portugal, specimens of twelve species of schizorhynch rhabdocoels were 
collected. Four of these are new to science: three species of Proschizorhynchus (P. algarvensis sp. nov., 
P. arnautsae sp. nov. and P. troglodytus sp. nov.) and one species of Schizochilus (S. coninxae sp. nov.). 
The new species of Proschizorhynchus can be distinguished from their congeners by the curvature and 
length of their stylet, as well as the cirrus sheath and the organisation of the genital system. Schizochilus 
coninxae sp. nov. has a distinct two-part stylet that is unique within the genus. In addition to these new 
species, new data are reported for the diascorhynchid Diascorhynchus caligatus and the schizorhynchids 
Carcharodorhynchus multidentatus, C. tenuis, C. fl avidus, Proschizorhynchus pectinatus and 
P. reniformis. Finally, new records for C. fl avidus from the Hawaiian archipelago are presented.
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Introduction
The species-rich platyhelminth taxon Rhabdocoela Ehrenberg, 1831 consists of two sister clades: 
Kalyptorhynchia Graff, 1905, easily recognised by the presence of a proboscis at the anterior body end, 
and Dalytyphloplanida Willems, Wallberg, Jondelius, Littlewood, Schockaert & Artois, 2006, which 
lack such an organ (Willems et al. 2006). Within Kalyptorhynchia, two major groups are distinguished: 
Eukalyptorhynchia Meixner, 1928, a paraphyletic assemblage of kalyptorhynchs with an undivided, 
conorhynch proboscis, and Schizorhynchia Meixner, 1928, a monophyletic group characterised by a 
split proboscis (Tessens et al. 2014).

So far, the study of microturbellarians in the Iberian Peninsula has focused primarily on non-marine 
environments (e.g., Gieysztor 1931; Farías et al. 1995; Gamo & Noreña-Janssen 1998; Noreña et al. 
1999). The brackish-water habitats of Galicia, Asturias, Cantabria and País Vasco (Noreña et al. 2007), 
the Doñana National Park in Andalusia (Van Steenkiste et al. 2011) and the Algarve (Schockaert 2014; 
Schockaert et al. 2017, 2019) have been investigated to some extent. In total, approximately 100 species 
of Rhabdocoela have been reported from freshwater habitats in the Iberian Peninsula, the majority of 
which belong to Dalytyphloplanida (Tyler et al. 2006–2019a; Van Steenkiste et al. 2011). Only 14 
species of Kalyptorhynchia are known from the Iberian Peninsula (Noreña et al. 2007; Schockaert 
et al. 2017). Five of these belong to Schizorhynchia: Baltoplana magna Karling, 1949, Cheliplana 
cf. setosa Evdonin, 1971, Proschizorhynchus martinezi Gobert, Reygel & Artois, 2017 and two records 
of unidentifi ed species of Karkinorhynchus Meixner, 1928 (Noreña et al. 2007; Gobert et al. 2017).

 As part of an investigation into the systematics of Schizorhynchia as a whole, sampling was undertaken 
in various locations across the Iberian Peninsula, including Galicia (August 2008) and Andalusia 
(March–April 2008) in Spain, as well as the Algarve region in Portugal (September 2011, September 
2012, May 2013, September 2014). In this paper, we provide an overview of the schizorhynch taxa 
found during these sampling campaigns. All twelve of the species found are new to the region and four 
are new to science. In addition, we report a number of new geographic records for some of these species 
outside of the Iberian Peninsula.

Material and methods
Specimens were collected from coastal regions throughout the Iberian Peninsula. Sampling was 
performed at different time points in the summer and springtime of 2008, 2011, 2012, 2013 and 2014. 
Sand samples were either retrieved from beaches or the subtidal zone. In the latter case, sediment was 
obtained manually or with a slurp gun by diving. Conspecifi c specimens collected during previous 
sampling campaigns by members of the Zoology group at Hasselt University are also included in this 
work. This includes specimens from several locations in Hawaii, USA. Exact localities of these and the 
newly obtained material are listed for each species in the results section.

Meiofaunal interstitial kalyptorhynchs were extracted from the sediment using the MgCl2-decantation 
method (Schockaert 1996). Collected specimens were studied and drawn alive. Of each species, at least 
one specimen was whole-mounted in lactophenol. Whole-mounts were later studied in detail using 
Nomarski interference contrast microscopy (Leica DM 2500 and Reichert-Jung Polyvar). Measurements 
were taken axially unless indicated otherwise. The position of organs in the body is expressed as a 
percentage of the body length. All material, including holotypes, is deposited in the collection of Hasselt 
University (HU numbers).

Abbreviations
b = bursa
cb = copulatory bulb
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ci = cirrus
gp = genital opening
hg = haptic girdle
ov = ovary
p = proboscis
pcs = post-cerebral septum
pg = proboscis glands
ph = pharynx
pp = penis papilla
sp = spines
st = stylet
t = testis
vg = prostatic vesicle (‘vesicula granulorum’)
vs = seminal vesicle.

Results
Class Rhabditophora Ehlers, 1985

Subclass Trepaxonemata Ehlers, 1984
Order Rhabdocoela Ehrenberg, 1831

Suborder Kalyptorhynchia Graff, 1905
Infraorder Schizorhynchia Meixner, 1928

Family Schizorhynchidae Graff, 1905
Genus Schizochilus Boaden, 1963

Schizochilus coninxae sp. nov.
urn:lsid:zoobank.org:act:001130A5-1784-4395-8619-0D5AD614007D

Fig. 1A–C

Etymology
This species is named in honour of Hasselt University researcher and close friend to the fi rst author, 
Laura Coninx.

Material examined
Holotype

PORTUGAL • 1 whole-mount; Algarve region, lagoon near the CCMAR Ramalhete research station; 
19 Sep. 2012; E. Schockaert leg.; high eulittoral zone, medium-fi ne sand among Spartina von Schreber, 
little detritus or silt, reduced layer more than 5 cm deep; HU 614.

Other material
PORTUGAL • 3 whole-mounts (two of these of insuffi cient quality for taxonomic work); same collection 
data as for holotype; HU X.1.32 • 2 whole-mounts (photographs of live specimens available); Olhos de 
Água; 37°05′20″ N, 08°11′17″ W; 15 May 2013; B. Tessens leg.; dry sand and algae mixture collected 
from eastern side of a rocky outcrop; HU X.1.33–X.1.34.

Description
Specimens approximately 2 mm long, measured on whole-mounts. Eyes are absent. The anteriorly-
positioned proboscis (p, Fig. 1A) is relatively small (1⁄10–1/8 of the total body length). A pharynx rosulatus 
(ph, Fig. 1A) is present in the caudal body half. A single, seemingly continuous haptic girdle is present 
at the caudal body end.
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The common genital opening is situated in the posterior, at about 80%. A single row of four globular 
testes (t, Fig. 1A) is present anterior to the pharynx. A pair of seminal vesicles (vs, Fig. 1A) enter the 
proximal end of an elongate copulatory bulb separately. A large prostatic vesicle (vg, Fig. 1A) occupies 
the proximal half of the copulatory bulb. The walls of the copulatory bulb are muscular, with several 

Fig. 1. Schizochilus coninxae sp. nov. A. Habitus of live specimen collected at the type locality. B–C. Distal 
end of the copulatory bulb, with stylet and penis papilla. B. Holotype (HU 614). C. A specimen from the 
reference collection of Hasselt University (HU X.1.32). Scale bars: 20 μm.
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marked constrictions present along the length of the bulb. The distal part contains the stylet (st, Fig 1A–
C). The stylet consists of a straight, tubular proximal part, 17–22 μm long (x̅ = 20 μm, n = 4) and with 
a diameter of 5 μm, and an irregular, folded ‘plate’- or ‘sheet’-like distal part. The sheet-like distal part 
is a rather fl exible extension that can be positioned anywhere from perpendicular to the tubular part 
of the stylet, to lying in its extension. In some live specimens, this part was twisted into a corkscrew-
like shape. The entire stylet measures 58–63 μm (x̅ = 60 μm, n = 4) and lies within a thin-walled, 
unarmed cirrus. The distal part of the copulatory bulb forms a sclerotised penis papilla, which measures 
approximately 20 μm.

Remarks
The unarmed, elongate, split proboscis unambiguously places the new species in the family 
Schizorhynchidae. The combination of testes organisation in a single row, a pharynx occurring in the 
second body half and the sclerotised part of the copulatory organ consisting of (at least) a cirrus indicates 
that the specimens we retrieved belong to the genus Schizochilus Boaden, 1963.

A tubular stylet is present within the cirrus, similar to the organisation of the copulatory organ in 
S. bruneti Noldt & Hoxhold, 1984, S. caecus l’Hardy, 1963, S. choriurus Boaden, 1963, S. hoxholdi 
Karling, 1989, S. tubulatus Brunet, 1970, S. parvulus Brunet, 1970, S. santacruzensis Noldt & Hoxhold, 
1984 and S. lanzarotensis Gobert, Reygel & Artois, 2017. Whereas in most of these species the cirrus is 
at least partly covered with spines, this is not the case in our specimens, nor in S. tubulatus or S. bruneti. 
Our specimens differ from the latter two species in the sclerotisation of the cirrus: in S. tubulatus and 
S. bruneti, the cirrus is thick and characterised by longitudinal grooves, while it is only lightly sclerotised 
in our specimens. Moreover, the distal sheet-like part we observed is unique for Schizochilus and justifi es 
the establishment of a new species: S. coninxae sp. nov.

Genus Proschizorhynchus Meixner, 1928

In the past, different terminologies have been used to describe the copulatory structures in 
Proschizorhynchus (e.g., l’Hardy 1965; Noldt 1985). Here, we apply the terminology put forward by 
Noldt (1985), as this work comprises the most extensive overview of the genus to date.

Proschizorhynchus algarvensis sp. nov.
urn:lsid:zoobank.org:act:B9703F24-3367-4329-BFB0-8A36051890B0

Fig. 2A

Etymology
The species epithet, ‘algarvensis’, refers to the Algarve region of southern Portugal, where the specimen 
was collected.

Material examined
Holotype

PORTUGAL • 1 whole-mount (photographs of live specimen available); Algarve region, Sagres, east of 
Mareta beach; 37°00′10″ N, 08°56′06″ W; 20 May 2013; B. Tessens leg.; coarse sand with shell gravel; 
HU 615.

Description
The living specimen is colourless. A pair of reniform eyes is present. A pair of small, round testes is 
situated in the anterior half of the body. The atrial genital organs are situated in the posterior quarter of 
the body, surrounding the common genital pore. A pair of seminal vesicles enters the proximal end of 
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the elongate copulatory bulb, along with the gland necks of a number of prostatic glands. The distal part 
of the copulatory bulb contains the sclerotised parts of the copulatory apparatus (Fig. 2A). These consist 
of a stylet (st, Fig. 2A) enclosed by a sclerotised and grooved cirrus sheath (ci, Fig. 2A) and surrounded 
by a penis papilla (pp, Fig. 2A). The stylet measures 207 μm and is curved back upon itself. The distal 
edge of the penis papilla is armed with rod-like spines (sp, Fig. 2A). The cirrus sheath surrounding the 
stylet measures 80 μm and has a distal opening of 73 μm. A small, sclerotised, tubular spermatic duct 
connects the bursa to the single ovary.

Remarks
See taxonomic discussion following P. reniformis Brunet, 1970.

Proschizorhynchus arnautsae sp. nov.
urn:lsid:zoobank.org:act:E581DF16-97C5-4F81-9702-BB79821AB620

Fig. 2B–C

Etymology
This species is named in honour of fellow Hasselt University researcher and dear friend to the fi rst 
author, Natascha Arnauts.

Material examined
Holotype

PORTUGAL • 1 whole-mount (photographs of live specimen available); Olhão, Garganta Canal; 
37°01′34″ N, 07°50′56″ W; 13 Sep. 2011; E. Schockaert leg.; mid-eulittoral zone, fi ne, muddy sand; 
HU 616.

Other material
PORTUGAL • 1 whole-mount (photographs of live specimen available); Algarve region, Faro, Parque 
Natural da Rio Formosa, Culatra Island; 37°00′00″ N, 07°49′16″ W; 17 May 2013; B. Tessens leg.; fi ne, 
silty sand, with many bivalve shells and seagrass, from creek in a bay on the eastern shore of the island; 
HU X.1.35. • 1 whole-mount (photographs of live specimen available); Algarve region, Olhos de Água; 
37°05′20″ N, 08°11′16″ W; 15 May 2013; B. Tessens leg.; coarse sand between rocks on the eastern 
side of a rocky outcrop; HU X.1.36 • 1 whole-mount (photographs of live specimen available); Algarve 
region, Olhos de Água; 37°05′20″ N, 08°11′16″ W; 15 May 2013; B. Tessens leg.; fi ne clean sand from 
intertidal at open beach, about 0.5 m deep, west of rocky outcrop; HU X.1.37.

Description
Live specimens measure approximately 1.6 mm in length and are colourless. Eyes are absent. An elongate 
split proboscis, approximately 1⁄10 of the total body length (when relaxed), is situated at the anterior end 
of the body. Connecting proximally to the muscular proboscis is a pair of small gland sacs. A rosulate 
pharynx is present in the anterior half of the body.

Two small, globular testes are positioned anterior to the pharynx. A pair of seminal vesicles enters 
an ovoid copulatory bulb, the proximal part of which is occupied by a prostatic bulb. Distally, the 
copulatory bulb contains the sclerotised copulatory parts (Fig. 2B–C), which consist of a very short, 
slender stylet, set in a cirrus sheath ornamented with parallel longitudinal grooves. The stylet is between 
26 and 36 μm long (x̅ = 31 μm, n = 4). In most specimens, the stylet is completely enveloped by the 
cirrus sheath, meaning the tip does not protrude beyond the distal rim of the copulatory organ. However, 
in some instances it can protrude a little (as in Fig. 2C), probably depending on the organ’s contraction 
or fl attening of the specimen. The distal rim of the cirrus sheath does not bear spines.
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Fig. 2. Copulatory organ of species of Proschizorhynchus Meixner, 1928. A. Proschizorhynchus 
algarvensis sp. nov., holotype (HU 615). B–C. P. arnautsae sp. nov. B. Holotype (HU 616). C. A specimen 
from the reference collection of Hasselt University (HU X.1.35). D–E. P. troglodytus sp. nov. 
D. Holotype (HU 617). E. A specimen from the reference collection of Hasselt University (HU X.1.40). 
F–G. P. pectinatus l’Hardy, 1965 (HU X.1.43). F. Copulatory organ. G. Sclerotised spermatic duct. 
H. P. reniformis Brunet, 1970 (HU X.1.45). Scale bars: A, F = 50 μm; B–E, G–H = 20 μm.
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The female genital system could not be studied in detail. A uterus and bursa were observed to lie caudally 
with respect to the male copulatory apparatus. A single ovary was observed even more caudally. Paired 
vitellaria run laterally along either side of the body.

Remarks
See taxonomic discussion following P. reniformis.

Proschizorhynchus troglodytus sp. nov.
urn:lsid:zoobank.org:act:C0548D31-D347-4B4D-8990-9D72F7FD8CED

Fig. 2D–E

Etymology
The species epithet ‘troglodytus’, meaning ‘cave-dweller’, refers to the type locality, which is situated 
in a submerged cave.

Material examined
Holotype

PORTUGAL • 1 whole-mount (photographs of live specimen available); Algarve region, Carvoeiro, 
beach at Vale de Covo; 37°05′34″ N, 08°27′33″ W; 27 May 2013; B. Tessens leg.; fi ne, clean sand in 
rockpool near cave mouth at 1 m depth; HU 617.

Other material
PORTUGAL • 1 whole-mount (photographs of live specimen available); Algarve region, Carvoeiro, 
beach below Vale de Covo; 37°05′32″ N, 08°27′33″ W; 27 May 2013; B. Tessens leg.; inside a cave 
at about 0.5 m depth, fi ne to medium, clean sand, with fi ne shell debris; HU X.1.39 • 1 whole-mount 
(photographs of live specimen available); Algarve region, Carvoeiro, beach below Vale de Covo; 
37°05′33″ N, 08°27′35″ W; 27 May 2013; B. Tessens leg.; fi ne to medium, clean sand, with fi ne shell 
debris between rocks at beach in cave mouth, at low-water line; HU X.1.40.

Description
Specimens have a pair of pigmented eyes. The elongate, split proboscis is unarmed and lies at the 
anterior body end.

The copulatory apparatus consists of an elongate bulb, with a pair of small seminal vesicles entering 
it proximally. The distal end of the copulatory bulb holds the sclerotised copulatory apparatus. This 
consists of a long stylet with a plate-like, widened base, set in a grooved cirrus sheath and surrounded 
by a sclerotised penis papilla (Fig. 2D–E). The stylet is curved and measures 70–76 μm (x̅ = 74, n = 3) 
overall. Approximately the distal half of the stylet protrudes beyond the rim of the penis papilla when 
the copulatory organ is in its relaxed state. The distal rim of the cirrus sheath is lined with 25-μm-long, 
curved spines.

Vitellaria are paired and occur laterally. A single ovary is situated near the caudal end of the specimen. 
The collected material did not allow for a more detailed study of the female system.

Remarks
See taxonomic discussion following P. reniformis.
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Proschizorhynchus pectinatus l’Hardy, 1965
Fig. 2F–G

Material examined
PORTUGAL • 1 whole-mount; Algarve region, Faro, Ria Formosa; 36°59′53″ N, 07°55′41″ W; 19 Sep. 
2012; E. Schockaert leg.; low eulittoral zone, loose sand with some organic detritus and very little silt; 
HU X.1.42. 

SPAIN • 2 whole-mounts; Doñana National Park; 6 Apr. 2008; B. Tessens and N. Van Steenkiste leg.; 
sand with Arenicola marina (Linnaeus, 1758) Lamarck, 1801 collected from beach near the river mouth; 
HU X.1.43–X.1.44.

Previously known distribution
English Channel coast, France (l’Hardy 1965); near Marseille, France (Brunet 1970); Rhine-Meuse-
Scheldt Delta, the Netherlands (Schockaert et al. 1989).

Remarks
Specimens eyeless, measuring 2.5–2.7 mm in length (measured on two whole-mounts). The stylet 
(Fig. 2F) is thin and strongly curved, with a widened proximal base. Distally, the stylet shows a small, 
spindle-like piece that is separated from the rest of the stylet by a narrow constriction. The entire stylet 
has a length of around 93–102 μm (x̅ = 100 μm, n = 3). The stylet is surrounded by a 49 μm long curved 
cirrus sheath (cirrus in l’Hardy 1965) with parallel grooves. The distal edge of the sheath is armed with 
spines, measuring 24–30 μm. These measurements are more or less in accordance with those provided 
by l’Hardy (1965). A tubular, sclerotised spermatic duct with a wide (bulbous) region at the bursa-facing 
end is present (Fig. 2G).

Proschizorhynchus reniformis Brunet, 1970
Fig. 2H

Material examined
PORTUGAL • 1 whole-mount (photographs of live specimen available); Algarve region, Sagres, East of 
Mareta Beach; 37°00′10″ N, 08°56′06″ W; 20 May 2013; B. Tessens leg.; coarse sand and shell gravel 
at 12 m depth; HU X.1.45.

Previously known distribution
Baie de Cassis, Provence-Alpes-Côte d’Azur, France (Brunet 1970).

Remarks
The slender, curved stylet measures 65 μm in length and lies in a 30-μm-long, grooved cirrus sheath 
(Fig. 2H). A sclerotised, plate-like structure, approximately 25 μm in length, extends from the stylet’s 
proximal base, perpendicular to the rim of the cirrus sheath, towards the distal end of the stylet. The 
stylet is slightly longer than the size range described by Brunet (1970), who mentions stylet lengths of 
40–45 μm. Otherwise, our specimen conforms well to the description of P. reniformis. 

Taxonomic discussion: Proschizorhynchus
Proschizorhynchus is one of the most species-rich genera within Schizorhynchidae (Tyler et al. 2006–
2019b). The genus is relatively uniform in its general morphology and is characterised by a copulatory 
organ consisting of a grooved cirrus sheath, a stylet and a hardened penial papilla (see Noldt 1985). 



European Journal of Taxonomy 595: 1–17 (2020)

10

The various species are distinguished from each other based largely on the structure of the copulatory 
organ.

The highly characteristic copulatory apparatus, with a sheath showing longitudinal striation, places 
our three newly-described species in the genus Proschizorhynchus. Within Schizorhynchia, only 
Typhlorhynchus Laidlaw, 1902 shares this feature of the male copulatory system. However, this 
genus is characterised by the lack of a proboscis, placing our specimens unambiguously within 
Proschizorhynchus.

The lack of spines or rods on the distal rim of the cirrus sheath in P. arnautsae sp. nov. is a feature 
shared with P. gullmarensis Karling, 1950, P. reniformis Brunet, 1970 and P. lunatus Brunet, 1970. 
In P. gullmarensis and P. reniformis, however, the stylet is much longer, protruding far beyond the 
rim of the cirrus sheath and, in P. reniformis, curved back upon itself. Furthermore, in both species, a 
bundle of spines is attached to the distal cirrus ridges (see Noldt & Hoxhold 1984), a feature not seen in 
P. arnautsae sp. nov. Finally, both species have a larger plate-like extension at the base of the stylet that 
is not present either in P. arnautsae sp. nov.

Proschizorhynchus lunatus has a stylet comparable in length to that of P. arnautsae sp. nov. (30–35 μm 
and 26–36 μm long, respectively) and is generally similar in the proportions of the copulatory organ. 
However, in P. lunatus, the cirrus sheath forms the base of a curved, hardened distal penis, with a narrow 
distal opening (Brunet 1970; Noldt 1985). Such a structure is unique within the genus and was not 
observed in any of the specimens of P. arnautsae sp. nov. either.

Proschizorhynchus troglodytus sp. nov. resembles P. pectinatus l’Hardy, 1965 and P. arenarius de 
Beauchamp, 1927 in its strongly curved and very long (with respect to the cirrus sheath) stylet. 
Moreover, these three species all possess a plate-like extension at the base of the stylet, but this 
is shared with some other species within the genus (e.g., P. gullmarensis, see above). According 
to l’Hardy (1965), P.  pectinatus and P. arenarius are very diffi cult to distinguish. This is, at least 
in part, due to the inadequate description of P. arenarius (see Noldt 1985). For example, it is 
unclear whether the continuation of the longitudinal ridges on the sheath of P. arenarius drawn 
and described by de Beauchamp (1927) represent spines of the type present in P. pectinatus and 
most other representatives of the genus, or are the result of partial eversion of the cirrus (Noldt 
1985). Both P. troglodytus sp. nov. and P. pectinatus have a sclerotised piece at the distal end of the 
stylet that is somewhat separated from the rest by a slight constriction. However, in P. pectinatus 
this piece is leaf-shaped, while in P. troglodytus sp. nov. it is cylindrical and robust. In fact, 
the entire stylet of P. troglodytus sp. nov. has a thicker and more robust appearance than that of 
P. pectinatus. Furthermore, the stylet in P. troglodytus sp. nov. barely protrudes beyond the distal end 
of the spines on the cirrus sheath, while in P. pectinatus (and P. arenarius), the stylet is much longer 
relative to the cirrus sheath and spines.

The copulatory apparatus of P. algarvensis sp. nov. also bears a great resemblance to that of P. pectinatus 
in the shape of the stylet and the presence of long spines on the distal rim of the penis papilla. However, 
the stylet of P. algarvensis sp. nov. is longer and much more strongly curved than that of P. pectinatus 
(207 μm in P. algarvensis sp. nov., approx. 100 μm in P. pectinatus). Moreover, it appears to protrude 
less far beyond the spines of the cirrus sheath in P. pectinatus than it does in P. algarvensis sp. nov. In 
P. pectinatus the stylet also has a distal constriction, which is lacking in P. algarvensis sp. nov. 
Furthermore, P. algarvensis sp. nov. has a pair of pigmented eyes, while P. pectinatus and P. arenarius 
are eyeless.
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Genus Carcharodorhynchus Meixner, 1938

Carcharodorhynchus tenuis Brunet, 1979
Fig. 3A–D

Material examined
PORTUGAL • 1 whole-mount (photographs of live specimen available); Algarve region, Sagres, 
eastward of Mareta beach; 37°00′10″ N, 08°56′06″ W; 20 May 2013; B. Tessens leg.; coarse sand and 
shell gravel, depth 12 m; HU X.1.46.

Previously known distribution
Bay of Marseille, France (Brunet 1979).

Remarks
The specimen is eyeless. Live specimens are colourless and transparent. A single, continuous adhesive 
girdle is present at the caudal body end. A rosulate pharynx is present at about 65%. The proboscis is 
highly asymmetrical: the ventral tongue measures approximately 44 μm, while the larger dorsal tongue 
measures 61 μm in length. The proboscis armature consists of rows of small, triangular teeth. On the 
ventral proboscis tongue, four to six teeth are set in a single row on either side of the tongue, with the 
teeth increasing in size distally. These teeth have a basal diameter of up to 4 μm and measure up to 
3 μm in length. On the dorsal proboscis tongue, the teeth are arranged in multiple rows. In the distal 
part of the proboscis, the teeth are largest, with a diameter of 1–2 μm and a length of approximately 
2 μm. These are more or less set in a single row. In the middle section of the proboscis tongue, the 
proboscis teeth are small and form a fi eld of 3–4 rows. At the base of the dorsal tongue, the teeth are 
once again arranged in a single row. In the area connecting the tongues, the teeth form another wider 
fi eld of about three rows.

Two very long seminal vesicles enter the proximal end of the copulatory bulb. The proximal ends of 
the seminal vesicles lie on either side of the pharynx. The male copulatory system holds a sclerotised, 
conical cirrus with a length of 15 μm, armed with very fi ne spines. In our specimen, the proximal 
spines have a diameter of 3–4 μm in the proximal region and 11–12 μm in the distal region of the 
cirrus. The male copulatory bulb connects to the male atrium, which is surrounded by circular to 
slightly diagonal muscles and leads into the common genital atrium. The common genital opening is 
situated at about 80%. 

A pair of ovaries is situated caudally, near the adhesive belt. No further details of the female reproductive 
system could be observed.

The arrangement of the proboscis armature differs somewhat from the proboscis armature as described by 
Brunet (1979). In particular, the fi elds of spines are wider (four to six rows of spines, instead of just three 
or four). Carcharodorhynchus isolatus Schilke, 1970 has a very similar organisation of the proboscis 
teeth. However, rather than two fi elds of spines, interrupted by a short section in which the spines are in 
a single row, the spines form a long stretch of three to four continuous rows. Furthermore, C. isolatus 
has a substantially larger proboscis, even though the size of the proboscis teeth is approximately the 
same as those reported here. With a length of 15 μm, the cirrus of our Portuguese specimen is slightly 
longer than what has been described for C. tenuis (9 μm). In addition, Brunet (1979) mentions a tubular 
shape, while our specimen displays a more conically-shaped cirrus. However, this difference is likely 
the result of either the fl attening of the specimen or the state of contraction of the copulatory bulb (or a 
combination of both).
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Carcharodorhynchus fl avidus Brunet, 1967
Fig. 3E–H

Material examined
PORTUGAL • 1 whole-mount (photographs of live specimen available); Algarve region, Olhos de Água; 
37°05′20″ N, 08°11′17″ W; 15 May 2013; B. Tessens leg.; dry sand and algae mixture, scraped from 
stones at eastern side of the rocky outcrop; HU X.1.47 • 1 whole-mount (photographs of live specimen 
available); Algarve region, Ilha de Culatra; 36°59′10″ N, 07°50′20″ W; 17 May 2013; B. Tessens leg.; 
exposed beach opposite village, at 30 cm depth, slightly above low-water line; HU X.1.48 • 1 whole-
mount; Algarve region, Carvoeiro, beach below Vale de Covo; 37°05′34″ N, 08°27′35″ W; 27 May 
2013; B. Tessens leg.; algae and sand scraped from rocks; HU X.1.49.

USA – Hawaii • 1 whole-mount (photographs of live specimen available); Oahu, Waimãnalo Beach; 
21°19′36″ N, 157°40′59″ W; 28 May 2010; N. Van Steenkiste leg; fi ne sand with organic material in 
sheltered habitats between coral at approximately 1.5 m depth; HU X.4.01 • 1 whole-mount (photographs 
of live specimen available); Oahu, Waimãnalo Beach; 21°19′36″ N, 157°40′59″ W; 31 May 2010; N. Van 
Steenkiste leg; fi ne sand with organic material in between coral rocks; HU X.4.02 • 1 whole-mount 
(photographs of live specimen available); same collection data as for preceding; HU X.4.03.

Previously known distribution
Bay of Marseille and nearby areas, Mediterranean, France (Brunet 1967); North Carolina, USA (Whitson 
et al. 2011); Lanzarote, Canary Islands, Spain (Gobert et al. 2017); Sardinia, Italy (Gobert et al. 2017).

Remarks
Live specimens are bright yellow. A single haptic girdle is present caudally. A large proboscis (Fig. 3E–F) 
is present at the rostral end of the body. The proboscis is armed with triangular denticles on the inward-
facing surface. The fi elds of denticles are interrupted at the base of the proboscis tongues, producing 
a ‘basal gap’, typical for C. fl avidus. A pair of seminal vesicles enter the copulatory bulb (Fig. 3G–H) 
separately at its proximal end. Prostatic glands occur proximally in the ovoid copulatory bulb. Distally, 
it is provided with a straight cirrus, armed with small spines. The measurements of the Portuguese 
specimens fall within the size ranges previously reported in the literature (Brunet 1967; Whitson et al. 
2011; Gobert et al. 2017).

Carcharodorhynchus fl avidus has an extremely wide geographic range that includes the Atlantic, the 
Mediterranean and Hawaii. This, along with the rather great variation in size this species exhibits, as 
well as some variation in proboscis dentition, has prompted some authors to suggest that C. fl avidus as 
described by Brunet (1967) may cover several species (Whitson et al. 2011; Gobert et al. 2017).

Carcharodorhynchus multidentatus Brunet, 1979
Fig. 3I–L

Material examined
PORTUGAL • 1 whole-mount (photographs of live specimen available); Algarve region, Faro; 
36°57′01″ N, 07°57′35″ W; 23 May 2013; B. Tessens leg.; coarse sand with shell debris from the exposed 
part of the barrier island opposite Faro at a depth of 26 m; HU X.1.50.

SPAIN • 1 whole-mount; Andalusia, west of Tarifa; 36°01′56″ N, 05°37′36″ W; 30 Mar. 2008; B. Tessens 
and N. Van Steenkiste leg.; fi ne sand from a long beach; HU X.2.01.
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Previously known distribution
Bay of Marseille, France (Brunet 1979).

Remarks
Our observations on the specimens collected in Portugal and Spain largely correspond to Brunet’s 
(1979) original description. Live specimens are transparent and measure 1.2–2.1 mm in length. A large 
proboscis, consisting of a pair of broad, fl attened muscular tongues, is situated at the rostral body end 
(Fig. 3I–J). The proboscis is more or less symmetrical, though the ventral tongue is more rounded than 

Fig. 3. A–D. Carcharodorhynchus tenuis Brunet, 1979 (HU X.1.46). A–B. Proboscis. C–D. Copulatory 
bulb. E–H. C. fl avidus Brunet, 1967. E–F. Proboscis (HU X.1.49). G–H. Copulatory bulb (HU X.1.48–
49). I–L. C. multidentatus Brunet, 1979 (HU X.1.50). I–J. Proboscis. K–L. Copulatory organ. Scale 
bars: 20 μm.
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the dorsal tongue. Two fi elds of numerous, very fi ne, sclerotised denticles run continuously across the 
inward-facing surface of both proboscis tongues. The denticles are arranged in 7–10 rows. The size of 
the denticles is largest on the rows closest to the lateral sides of the proboscis tongues and smallest in the 
rows facing the middle of the proboscis tongues. A rosulate pharynx is situated in the caudal body half, 
at approximately 65% of the body length.

According to Brunet (1979), paired rows of two to three testes follicles run laterally in the rostral body half. 
In the specimen from Portugal, we observed only two large testes directly posterior to the proboscis. A 
pair of seminal vesicles empty into the proximal end of a short, ovoid-to-spherical copulatory bulb that 
is between 56 and 72 μm long (x̅ = 64 μm, n = 2). The proximal half to two-thirds of the copulatory 
bulb contains a prostatic vesicle. The cirrus occupies the distal third of the copulatory bulb, is 15 to 
21 μm long and armed with minute spines, arranged in longitudinal rows. These measurements of the 
copulatory bulb are somewhat larger than what has been reported by Brunet (1979) (cb: 53–57 μm, 
ci: 13–14 μm). A rather large size variation has also been reported in the copulatory organs of other 
species in the genus Carcharodorhynchus, such as C. fl avidus (see above).

Brunet (1979) did not describe the female system. In one live specimen, we observed a single ovary, 
situated to one side near the caudal adhesive belt. We were unable to ascertain whether a second ovary 
was present.

The records mentioned here are the fi rst published records of this species since its original description by 
Brunet (1979) and are the fi rst records outside of the French Mediterranean. Furthermore, two specimens 
present in the reference collection of Hasselt University (HU VIII.1.30 and HU VIII.1.47), which were 
previously identifi ed as C. fl avidus (Gobert et al. 2017), are now correctly identifi ed as C. multidentatus.

Family Diascorhynchidae Meixner, 1929
Genus Diascorhynchus Meixner, 1928

Diascorhynchus caligatus Ax, 1959
Fig. 4

Material examined
PORTUGAL • 1 whole-mount (photographs of live specimen available); Algarve region, Olhos de 
Água; 37°05′20″ N, 08°11′17″ W; 15 May 2013; B. Tessens leg.; fi ne, clean sand from intertidal at open 
beach, west of rocky outcrop at depth of 0.5 m; HU X.2.06.

Fig. 4. Diascorhynchus caligatus Ax, 1959 (HU X.2.07). A. Stylet. B. Proboscis hooks. C. Sclerotised 
spermatic duct. Scale bars: 20 μm.
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SPAIN • 1 whole-mount; Andalusia, Doñana National Park; 6 Apr. 2008; B. Tessens and N. Van 
Steenkiste leg.; beach at 5 km from river mouth, sandy sediment from the lower tidal mark; HU X.2.07.

Previously known distribution
Sile, Black Sea, Turkey (Ax 1959).

Remarks
The overall habitus and internal organisation of the collected specimens correspond well to the description 
by Ax (1959). The body length measures between 1.6 and 1.7 mm, which is at the lower end of the size 
range of 1.6–2.0 mm reported by Ax (1959). The split proboscis bears a pair of large, sclerotised hooks 
(Fig. 4B). The dorsal hook is more robust and measures 30–32 μm in length, while the ventral hook 
measures 31–34 μm. Two elongate lateral gland sacs connect to the proximal end of the proboscis. The 
rosulate pharynx is situated slightly posterior to the body centre. Six globular testes lie in a single, 
medial row anterior to the pharynx.

The copulatory bulb varies in length between 61 μm and 86 μm and holds a sclerotised stylet (Fig. 4A). 
The stylet measures 42 to 48 μm. These measurements are in line with the descriptions of Ax (1959).

A single ovary and a bursa occur near the caudal body end. In the specimen from Doñana, we observed 
a sclerotised, spermatic duct, connecting the bursa to the ovary. Similar to what was described by 
Ax (1959), this duct is a straight tube, measuring around 26 μm in length and terminating at both ends 
in a small, sclerotised disk (Fig. 4C). The spermatic duct was not observed in the Portuguese specimen. 
Vitellaria are paired and occur laterally, between the ovaries and the brain.

Discussion
Along with the newly-described species Schizochilus coninxae sp. nov., Proschizorhynchus algarvensis 
sp. nov., P. arnautsae sp. nov. and P. troglodytus sp. nov., all of the above-mentioned species are recorded 
from the Iberian Peninsula for the fi rst time, bringing the total number of marine kalyptorhynch species 
in the area to 23, a near doubling of the number of species previously known from this region. For 
Schizorhynchia in particular, the number of species has increased almost threefold with this contribution, 
going from only fi ve previously-reported species to a total of 14. Given the suggested ecological 
importance of Schizorhynchia and other fl atworms in the meiobenthic environment (see Martens & 
Schockaert 1986; Boaden 1995), a thorough understanding of meiobenthic ecology and biodiversity in 
the Iberian Peninsula will require much more intensive sampling of this fauna.
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