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Abstract

The study falls within the framework of a wider research programme aimed at investigating the gastrotrich
diversity of the Tropical North-Western Atlantic (TNWA). A new macrodasyidan gastrotrich is described
from fine-medium sand collected at Duncans Bay, Jamaica. The description is based on observations car-
ried out on living specimens using differential interference contrast microscopy. Paraturbanella xaymacana
sp. n., the third gastrotrich taxon reported from Jamaica, is a mid-sized species, up to 564 pm long, with
a feeble peribuccal swelling. The most obvious autapomorphic traits pertain to the testes and the male
pore, both of which are located approximately at mid body, rather than at- or near the pharyngo-intestinal
junction as occur in the other species of the genus. Additional differences with congeners are discussed and
a key to the Paraturbanella species is provided, in the hope it will be useful to both gastrotrich experts and
marine ecologists who discover these microscopic metazoans during their research.
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Introduction

The biodiversity of microscopic organisms belonging to meiofauna is scarcely known
compared to other metazoans. Knowledge is particularly scarce for the ‘minor phyla’,
such as Kinorhyncha (Dal Zotto 2015, Serensen et al. 2015, Dal Zotto and Todaro
2016) or Gastrotricha (Todaro et al. 2011, 2015). Gastrotricha includes microscopic,
vermiform invertebrates found in both freshwater and marine ecosystems (see Kieneke
and Schmidt-Rhaesa 2014). As of December 2017, the group comprises 840 species
divided into the two orders Macrodasyida and Chaetonotida (Todaro 2017). Macro-
dasyida generally includes taxa living interstitially in marine sandy bottoms (but see
e.g., Todaro et al. 2012), while Chaetonotida comprises species found from marine to
freshwater environments. The alpha biodiversity and systematics of the Phylum are
changing at a fast pace, as shown by the continuous finding and description of new
taxa (for marine taxa, e.g., Hochberg et al. 2014, Todaro et al. 2014, 2015, Lee and
Chang 2017) and the in-group phylogenetic reassessments (e.g., Kanneby et al. 2013,
Todaro et al. 2014, Kinneby and Todaro 2015).

The present study is part of a larger research programme aimed at shedding light
on the diversity and phylogeny of gastrotrich species of the Tropical North-Western
Atlantic. From 2010 to 2013, several international groups of researchers surveyed the
gastrotrich fauna of different islands in the South Floridian, Bahamian, Lesser Antil-
les and Central Caribbean ecoregions. Accounts of these studies can be found in, e.g.,
Hochberg and Atherton (2010, 2011), Hummon (2010a), Atherton and Hochberg
(2012a, b), Hochberg et al. (2013, 2014), Atherton (2014), Kanneby et al. (2014),
Von Und Zu Gilsa et al. (2014), Kieneke et al. (2015), Araujo and Hochberg (2017a,
b), Schuster et al. (2017). Research teams headed by one of us (MAT) have visited
three islands: St. John in the US-Virgin islands, Jamaica, and Curagao. Part of the
information and/or taxa found have appeared in several papers (e.g., Hummon et al.
2010, Kénneby et al. 2012, 2013, 2014, Todaro et al. 2012, Schuster et al. 2017).
Specifically devoted to the Jamaican survey were two papers dealing with the descrip-
tion a new species of Macrodasys and the description of a new species, genus and family
(Todaro and Leasi 2013, Todaro et al. 2014).

We describe here a new species of Paraturbanella from the northern shore of
Jamaica. It shares the same position of the male gonads with a recently described
species from South Africa. In addition, we propose a determination key to the spe-
cies of the genus.

Methods

Sampling campaign took place in February 2011 and included 10 locations along
the North and West coasts of Jamaica. The species described herein was found in
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samples collected by hand from the shallow sublittoral (- 0.5 m); about 1 L of sandy
sediment was placed into 500 mL plastic jars (Todaro 2002) and soon after brought
to the field laboratory (Discovery Bay Marine Laboratory). The specimens were ex-
tracted daily with the narcotisation-decantation technique using a 7 % magnesium
chloride solution, within one week from collection. The supernatant was poured,
without filtering, into plastic Petri dishes (3.0 cm diameter) and scanned for gas-
trotrichs at max. 50 x magnification under a Wild 3 stereomicroscope (Todaro and
Hummon 2008).

The gastrotrich specimens of interest were picked out with a micro-pipette, mounted
on glass slides in a drop of 7 % MgCl, solution, and studied in vivo with Nomarski dif-
ferential interference contrast optics using a Zeiss Axio Scope Al. Photographs and meas-
urements were taken with a DS-5M Nikon digital camera and Nikon NIS-F software.
The description of the new species follows the convention of Hummon et al. (1993),
whereas the position of some morphological characteristics along the body are given in
percentage units (U) of total body length measured from anterior to posterior ends.

Abbreviations used in the text are as follows: PhlJ, pharyngo-intestinal junction;
TbA, adhesive tubes of the anterior series; TbD, adhesive tubes of the dorsal series;
TbDL, adhesive tubes of the dorsolateral series; TbL, adhesive tubes of the lateral
series; TbD, adhesive tubes of the posterior series; TbV, adhesive tubes of the ventral
series; TbVL, adhesive tubes of the ventrolateral series.

Granulometric analysis of the substrata was carried out according to Todaro et al.
(2006). Mean grain size, sorting coeflicient, kurtosis, and skewness were calculated by a
computerised programme based on the equation of Seward-Thompson and Hails (1973).

Frequency of a species within collected samples follows Hummon et al. (1992)
and is denoted as: 1) Sparse, when a species is found in less than 10 % of samples; 2)
Occasional when found in 10-30 % of samples; 3) Common, in 30—-60 % of samples;
and 4) Usual, in more than 60 % of samples. Abundance of a species within a sample
is classified as: 1) Rare, when contributing less than 1 % of a sample; 2) Scarce, 3-5
% of a sample; 3) Numerous, 10-20 % of a sample (often a sub-dominant); and 4)
Prevalent, more than 30 % of a sample (usually dominant or co-dominant).

In the identification key we consider as ventrolateral the adhesive tubes that in
some instances have been called, by other authors, lateral tubes. Furthermore, we
consider Paraturbanella dolichodema Hummon, 2010 furnished with dorsal adhesive
tubes and lacking ventral adhesive tubes, contra the original description that indicat-
ed that dorsal tubes are absent and the ventral tubes are present (Hummon 2010b).
Our choice is based on information derived from the video sequences of the species
made available from the original author (see especially vid5 at http://www.gastrotri-
cha.unimore.it/moviegallery.htm). It should be noted that in Paraturbanella, ventral
adhesive tubes have been reported only for P dolichodema. This fact, and the position
of the tubes described as originating in-between the ventral locomotory cilia raised
our initial concern.
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Taxonomic account

Phylum Gastrotricha Metschnikoff, 1865

Order Macrodasyida Remane, 1925 [Rao & Clausen, 1970]
Family Turbanellidae Remane, 1926

Genus Paraturbanella Remane, 1927

Paraturbanella xaymacana sp. n.
http://zoobank.org/5E38C61A-5233-4E8E-8092-45E1BYAEO0OE
Figs 1-3

Type locality. The sediment samples were collected on 24 February 2011 from Dun-
cans Bay, Duncans, Jamaica (Lat. 18°29'13.05'N; Long. 77°32'03.23"W).

Type specimen. Holotype: the 542 pm long adult specimen shown in Figures 2,
3, no longer extant (International Code of Zoological Nomenclature, Articles 73.1.1
and 73.1.4), collected on 24 February 2011 (MAT & FL legit).

Examined material. Two adults (including the holotype) collected by MAT & FL
from the type locality; specimens were observed alive and are no longer extant i.e., both
physical specimens were inadvertently destroyed during the study. Considering the
size and nature of these organisms, the provided drawings, and the original multiple
photos of the studied animals, the establishment of a new species-group taxon should
be considered valid under the recommendation 73G-]J of Declaration 45 — Addition of
Recommendations to Article 73 (ICZN 2017).

Ecology. Sparse in frequency of occurrence (10 % of samples), scarce in abun-
dance (3—5% of a sample); sub-littoral at a water depth of about 0.5 m in sediment
made up of fine, moderately sorted carbonate sand (mean grain size, 0.18 mm; sorting
0.59; kurtosis, 2.52; skewness, 0.43). Values of salinity and temperature of the intersti-
tial water at the time of sampling were 34 %o and 26 °C respectively.

Diagnosis. Body strap-shaped, up to 564 pum in length. Head with a feeble
peribuccal swelling, with a slight constriction at U3.7; pestle organs present. PhJIn
at U31; body widest from mid-pharynx to mid-intestine, thinning gradually to the
caudal base; caudum bilobed, incised from its tips to U95, with a clearly visible medial
cone; distance between apices of outermost TbP on either side is 1.3 times the width
of the caudal base. About 20-23 glands are distributed along both lateral body margins
in a single column per side. TbA six per side, the innermost being the shortest, whereas
the adjacent being the longest, occur on fleshy hands that insert at approximately U11;
TbV, TbVL, TbL and TbD absent; TbD, six per side, occurring as 4, 1, 1, the outermost
being the longest; caudal cone present; accessory adhesive tubes (called also dohrni/
Seitenflisschen) two per side, posterolaterally directed (longer tube = 21 pm, shorter
tube = 14 pm), inserting ventrolaterally just behind the hands at U14. Locomotor cili-
ature runs from the TbA rearward in two longitudinal bands that trace the lateral body
margins, joining after the anus. Mouth terminal, width narrow; buccal cavity medium-
sized, mug-shaped; walls heavily cuticularized; pharyngeal pores near the base at U28;
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TbP.

Figure |. Line-art illustration of Paraturbanella xaymacana sp. n. A Habitus as seen from the ventral side
B Habitus as seen from the dorsal side, showing the internal anatomy. Abbreviations: A anus AAT additional
adhesive tubes (Seitenfiisschen) BC buccal cavity CC Caudal cone CL caudal lobe E egg EG epidermal
gland FO frontal organ FPS Fleeble peribuccal swelling MP male pore Ph pharynx Phlj pharyngo-intestinal
junction PhP pharyngeal pore PO pestle organ Sd sperm duct SdC sperm duct crossing TbA anterior
adhesive tubes TbP posterior adhesive tubes Te testis. Scale bar: 100 pm.
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Figure 2. Paraturbanella xaymacana sp. n., holotype. Differential interference contrast photomicro-
graphs. A Habitus, ventral view B Anterior region, ventral view, showing the buccal cavity (asterisk), the
pharyngeal pores (arrowheads), and the pharyngo-intestinal junction (arrow) € Anterior region, ventral
view, showing the lateral and ventral ciliation, the anterior adhesive tubes (arrowheads), and the additional
adhesive tubes (Seitenfiisschen) (arrows) D Posterior region, ventral view, showing the medial cone (ar-
rowhead) and the posterior adhesive tubes (arrows). Scale bars: 100 pm (A), 50 pm (B), 20 pm (C-D).

intestine straight, broadest in front; anus ventral at U91. Hermaphroditic, paired testes
extend rearward from U51, with sperm ducts recurving to the fore at U63 and empty-
ing to the exterior via a common pore at U49; paired ovaries, the largest ovum occurs
in the mid-gut region at U51. Frontal organ dorsal to the intestine at U63.

Etymology. The specific name alludes to the original name of Jamaica: Xaymaca,
(adjective: xaymacana) an Arawak word meaning “land of wood and water”.

Description. Mostly based on the adult holotype, 542 pum in total length. Body
strap-shaped; head with a feeble peribuccal swelling and a slight constriction at U04
and then the body proper. Pestle organs, small, at U5; body widest at mid-intestine,
thinning gradually to the caudal base; caudum bilobed, deeply incised from its tips to
U95, with a visible medial cone; distance between apices of outermost TbP on either
side is 1.3 times the width of the caudal base. Widths at outer oral opening/head con-
striction/mid-pharynx/PhJIn/mid-intestine/furcal base, and their locations along the
body length are: 12/26/33/39/45/29 pm at U0/U04/U17/U31/U61/U95. Epidermal
glands are in one column per side, scattered along the body margins, up to 20-23 and
variable in size (4-7 pm in diameter).
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Figure 3. Paraturbanella xaymacana sp. n., holotype. Differential interference contrast photomicro-
graphs. A Mid body, dorsal view, showing the testes (asterisks) beside a ripe egg, the sperm ducts (arrows),
and the position of the male pore (arrowhead) B Mid body, dorsal view, showing the frontal organ (arrow)
and a cluster of sperm (arrowhead). Scale bars: 20 pm (A-B).

Adbesive tubes. TbA, six per side (7-11 pm in length), all occurring on fleshy hands
that insert at approximately U11; the innermost, mimicking a thumb, is the shortest,
while the second from the inner side is the longest; TbV, TbVL, TbL, TbD absent; TbP,
six per side, occurring as two groups of 4, 1, 1 elements each, along the inner (4 + 1
tube) and distal margin of each lobe (1 tube); the distal tube being the longest (14 um
in length) and the four proximal ones the shortest (6-7 pum in length); a caudal medial
cone is present, but it is rather short, 4 pm in length. Accessory adhesive tubes (known
also as dohrni tubes or Seitenfiisschen) two per side, posterolaterally directed (longer
tube=21 pm, shorter=13.7 pum from their base), arise ventrolaterally just behind the
fleshy hands at U14, usually being held close to the body.

Ciliation. Tufts of sparse cilia (11-21 pm in length) occur on lateral and dor-
sal sides of the head, behind the mouth. Additional sensory hairs, of similar length
(13-19 pm), occur along the pharyngeal and intestinal region, organized in lateral,
dorsolateral and dorsal columns, with about 20-23 hairs per column. Ventral locomo-
tor cilia (1620 pum in length) flow from the head constriction rearward in two longi-
tudinal bands that trace the lateral body margins, and join behind the level of the anus.

Digestive tract. Mouth terminal, narrow (9 pm diameter); buccal cavity large,
mug-shaped, 18 pm in length and approximately 11 pm in width, with walls heavily
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cuticularized; Pharynx 153 pm in length, with pharyngeal pores near the base at about
U28; PhJIn at U31; intestine straight, broadest in front; anus ventral at U91.

Reproductive tract. Hermaphroditic; paired testes extend posteriorly from U51,
with short sperm ducts recurving toward the front at U63, and emptying to the exte-
rior via a common pore located at U49; ovaries paired, with the oocytes occurring from
U64 to U68 and maturing from posterior to anterior; a large egg (approximately 70 by
24 pm) was present in the mid-gut region centred at U51. Caudal organ absent; frontal
organ, vesicular, dorsal to the intestine centered at about U63; it is ovoid in shape (28
by 26 pm) and contains sparse spermatozoa and secretory material.

Variability and remarks. The other studied adult specimen was 564 pm in total
body length, with 154 um long pharynx. Number and arrangement of TbA, and of
the TbP along the caudal lobes matched those of the holotype. The placement of the
testes and the male pore is similar to that of the holotype. Unfortunately the animal
got destroyed during the study so no further details could be acquired. The unfortu-
nate event happened while we were trying to confirm the crossing of the ascended and
descendent tracts of the sperm ducts observed in the holotype (see Figures 1B, 3A), a
trait never recorded before in Gastrotricha. Future studies could indicate whether the
crossing is an autapomorphic character of the species or just a feature of the holotype.

Taxonomic affinities. Prior to the current study there were 22 described species
of Paraturbanella (Hummon 2010b, 2011, Hummon and Todaro 2010, Todaro et al.
2017). P xaymacana sp. n., in virtue of its testes, located at about mid body instead than
at- or near the PhlJ, approaches P africana Todaro, Dal Zotto, Bownes & Perissinotto,
2017, recently described from the KwaZulu-Natal coast of South Africa (Todaro et al.
2017). These two species can easily been differentiated based on the following traits
which, in our opinion, should be considered in order of importance: i) position of the
male pore: located near the Phl] in P africana vs at about mid body in P xaymacana sp.
n.; ii) buccal swelling, very clear in P africana vs almost non-existent in the new species;
iif) TbA, number and arrangement: 5 tubes per side and without the innermost short
“thumb” in the African species vs 6 tubes per side and with the shortest tube being the
innermost one in the Jamaican species; iv) TbP, number and arrangement: 5 tubes,
organized as 3, 1, 1 in P africana vs 6 tubes organized as 4, 1, 1 in P xaymacana sp. n.

Taxonomic key

Several taxonomic keys to species of Gastrotricha have been developed in the last two
decades (e.g. Todaro 2002, 2012, Clausen 2004, Kanneby et al. 2009, Todaro et al.
2009, Von Und Zu Gilsa et al. 2014, Garraffoni and Melchior 2015, Kieneke et al.
2015, , Kénneby 2016, Minowa and Garraffoni 2017). However, none of them have
dealt with species of Paraturbanella. The tabular key of Clausen (1996) is of some
utility but at least one species has been omitted (e.g., P brevicaudata Rao, 1991) and
several others have been described in the meanwhile. In marine habitats, the genus
Paraturbanella is one of the most species rich and widespread; consequently, we hope
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Table . Described species of Paraturbanella and their distribution.
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Taxon Distribution
Paraturbanella africana KwaZulu-Natal, South Africa
Paraturbanella aggregotubulata | Florida, USA
Paraturbanella armoricana Bretagne, France
Paraturbanella boadeni Andaman, India
Paraturbanella brevicaudata Lakshadweep, India
Paraturbanella cuanensis Ireland and UK

Paraturbanella dohrni

Throughout the North Sea and the Mediterranean Sea; Gulf and
Atlantic* coast of Florida, US; Red Sea*; Somalia (as P cf dohrni)

Paraturbanella dolichodema Pacific coast of the US

Paraturbanella eireanna North Ireland

Paraturbanella intermedia Washington State, US
Paraturbanella levantia East Mediterranean Sea
Paraturbanella manxensis Isle of Man, UK

Paraturbanella mesoptera Andhra Pradesh, India
Paraturbanella pacifica Galapagos Islands, Ecuador
Paraturbanella pallida ‘Throughout the Mediterranean Sea; Isles of Scilly, UK; Hawaii*.
Paraturbanella palpibara Andhra Pradesh, India
Paraturbanella pediballetor British Isles; Normandy, France
Paraturbanella sanjuanensis Washington State, US
Paraturbanella scanica Norway

Paraturbanella solitaria Pacific coast of the US
Paraturbanella stradbroki Queensland, Australia; Hawaii*

Pararurbanella seissieri Atlantic coast of Florida, US

Throughout the North Sea and the Mediterranean Sea; Gulf and

*, WD Hummon, personal communication.

the new key will prove useful not only to gastrotrich specialists but also to marine
ecologists who find these peculiar metazoans in the course of research on interstitial
meiobenthos. We warn the readers to refer to the original descriptions of the species,
especially if the keyed-out taxa fall outside of their known geographic range of occur-

rence (see Table 1).

Taxonomic key to genus Paraturbanella

1 TbVL present
- TbVL absent
2 TbD present
- TbD absent

3 TbD and TbVL clustered in the mid trunk region..........c.ccoceveuneeee.

.................................................................. P aggregotubulata Evans, 1992

- TbD and TbVL uniformely distributed along the trunk region ........
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TbP in a single row per side.......ccooiviiiiiiiiiiiiiiiiiic 5
TbP in a double row per side................ P armoricana (Swedmark, 1954a)
Mouth protruding outwardly; testes just behind the PhIJ .......c.ccccocevennene. 6

Mouth not protruding outwardly; testes at some distance from the Phi]J ....7
Head slightly narrowing forward; pestle organs faint; caudal cone elongate...

................................................................. P, dolichodeina Hummon, 2010
Head deeply narrowing forward; pestle organs prominent; caudal cone usu-
ally not presen......c.cceeevenieieincnccnineieenn P, levantia Hummon, 2011
Head slanted anteriorly; pestle organs and caudal cone absent ......................

.................................................................... P, stradbroki Hochberg, 2002
Head not slanted anteriorly; pestle organs and caudal cone present...............
............................................................................. P, scanica Clausen, 1996
TbP in a single row per side.......ccccoiviiiiiiiiiniiiiiiii 9
TbP in a double row per side.....c..ccecevveunnene P manxensis Hummon, 2008
TbA, 5-6 per side; TbP, 7 per side ......ccoccevueueeene P. eiranna Maguire, 1976
TbA, 11-12 per side; TbB, 10-13 per side......... P, intermedia Wieser, 1957
Head with a peribuccal swelling...........ccccoviiiiinniniiiiniicccne 11
Head without a peribuccal swelling..........cccoceeiiininiiiiiiiccine 17
Head bearing anteriorly two pairs of club-shaped sensory palps....................
........................................................... P, palpibara Rao & Ganapati, 1968
Head lacking sensory palps .........cccooeiiiinininiiiiiiniccccnceccccnes 12
Testes at or near the PhIJ ...c..coiiiiiiiiiiiiiececeeceeee e 13
Testes at or passed mid body ......c..ccoeceveriiiiniininiiiiiniiccceen .16
Head bearing ventral papillae......................... P, teissieri Swedmark, 1954b
Head lacking ventral papillae...........cccccoeoiiiniiiiiiiniccicecccne 14
TDbA, less than 8 per side......cceevurveereenincinnennes P, solitaria Todaro, 1995
TbA, 8 or More Per Side.....coveveuiriinieiriinieieieenceteescee e 15
TbP, 8 per side occurring in pairs; caudal cone elongate...........cccooeuiininnnne
................................................................. P, sanjuanensis Hummon, 2010
TbP, 8-10 evenly spaced, caudal cone short............ P. mesoptera Rao, 1970
Peribuccal swelling noticeable; testes at mid body; TbA, 6 per side; TbP, 5 per
side arranged as 3, 1, 1 elements ........ccccooviiiiiiiiiiiiniiicc
................... P, africana Todaro, Dal Zotto, Bownes & Perissinotto, 2017
peribuccal swelling feeble ; testes passed mid body; TbA, 6 per side; TbE 6
per side arranged as 4, 1, 1 elements ...........cccooveuiinnnene P. xaymacana sp. n.
TbP in a single row per side.......coeiviiiiiiiiiniiiiii 18
TbP in a double row per side ........coveirireriiininiiicinencecece 22
Total body length > 860 pum; caudal cone absent ..........cccccevviviniciccioinnnnnn,
.................................................................. P, pediballetor Hummon, 2008
Total body length < 760 pum; caudal cone present...........cccvveucucuiininnnnnnes 19
TbA inserted on the outer side of a cuticular rod .........ccceveeriniciniinncnnn

.............................................................. P boadeni Rao & Ganapati, 1968
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- TbA inserted in hand-like fashion on a fleshy base........cccoccceveinniinnnnn. 20
20 Pestle organs absent ..........cccceeiiiiiiiiiiinne P. cuanensis Maguire, 1976
- Pestle 0rgans Present ........coeveiiiiciniiiiiiiiiiiicceee e 21
21 Caudal lobes short and reduced; TbA, 6 per side; TbD, 5 per side..................

.......................................................................... P, brevicaudata Rao, 1991
- Caudal lobes normally developed; TbA, 5-6 per side; TbP, 5-8 per side.......
............................................................................. P, dobhrni Remane, 1927
22 Total body length < 400 pm; pestle organs absent.... P pacifica Schmidt, 1974
- Total body length > 600 pum; pestle organs present ...........cccoceevveueeucininnnnnnns
................................... P, pallida Luporini, Magagnini & Tongiorgi, 1971

Acknowledgements

This work was mainly supported by a grant from the US-National Science Foundation
to R. Hochberg (n. DEB 0918499). Additional funding was obtained from the Italian
MIUR: “Finanziamento annuale individuale delle attivita base di ricerca” grant to M.A.
Todaro. Many thanks are due to the staff of the Discovery Bay Marine Laboratory for the
assistance received during FL and MAT stay in Jamaica. Authors are thankful to R. Hoch-
berg and T. Kénneby for their constructive comments on an early draft of the manuscript.

References

Aratjo TQ, Hochberg R (2017a) Description of a new species of 7haumastoderma (Gastrotri-
cha: Macrodasyida: Thaumastodermatidae) from Belize and Tobago. Proceedings of the
Biological Society of Washington 130: 120-127. https://doi.org/10.2988/17-00003

AratjoTQ, Hochberg R (2017b) First description of a gastrotrich with four scale types, including
feathered biancres, a novel find for Gastrotricha. Journal of the Marine Biological Associa-
tion of the United Kingdom 97: 269-275. https://doi.org/10.1017/50025315416000333

Atherton S (2014) Urodasys poculostylis sp. nov., a new stylet-bearing gastrotrich (Macrodasyida)
from Capron Shoal, Florida. Marine Biology Research 10: 30-536. https://doi.org/10.10
80/17451000.2013.831179

Atherton S, Hochberg R (2012a) Acanthodasys paurocactus sp. n., a new species of Thaumas-
todermatidae (Gastrotricha, Macrodasyida) with multiple scale types from Capron Shoal,
Florida. ZooKeys 190: 81-94. https://doi.org/10.3897/z00keys.190.2975

Atherton S, Hochberg R (2012b) Tetranchyroderma bronchostylus sp. nov., the first known gas-
trotrich (Gastrotricha) with a sclerotic canal in the caudal organ. Marine Biology Research
8: 885-892. https://doi.org/10.1080/17451000.2012.676187

Clausen C (1996) Three new species of Gastrotricha Macrodasyida from the Bergen area, western
Norway. Sarsia 81: 119-129. https://doi.org/10.1080/00364827.1996.10413617

Clausen C (2004). Gastrotricha from the Faroe Bank. Sarsia 89: 423-458. https://doi.
org/10.1080/00364820410002677


https://doi.org/10.2988/17-00003
https://doi.org/10.1017/S0025315416000333
https://doi.org/10.1080/17451000.2013.831179
https://doi.org/10.1080/17451000.2013.831179
https://doi.org/10.3897/zookeys.190.2975
https://doi.org/10.1080/17451000.2012.676187
https://doi.org/10.1080/00364827.1996.10413617
https://doi.org/10.1080/00364820410002677
https://doi.org/10.1080/00364820410002677

116 Matteo Dal Zotto et al. | ZooKeys 734: 105-119 (2018)

Dal Zotto M (2015) Antygomonas caeciliae, a new kinorhynch from the Mediterranean Sea,
with report of mitochondrial genetic data. Marine Biology Research 11: 689-702. https://
doi.org/10.1080/17451000.2015.1007872

Dal Zotto M, Todaro MA (2016) Kinorhyncha from Italy, a revision of the current checklist
and an account of the recent investigations. Zoologischer Anzeiger 265: 90-107. https://
doi.org/10.1016/j.jcz.2016.01.004

Evans WA (1992) Five new species of marine Gastrotricha from the Atlantic coast of Florida.
Bulletin of Marine Science 51: 315-328.

Garraffoni ARS, Melchior MP (2015) New species and new records of freshwater Heterolepido-
derma (Gastrotricha: Chaetonotidae) from Brazil with an identification key to the genus.
Zootaxa 4057: 551-568. https://doi.org/10.11646/z00taxa.4057.4.5

Hochberg R (2002) Two new species of Turbanellidae (Gastrotricha: Macrodasyida) from a
high-energy beach on North Stradbroke Island, Australia. New Zealand Journal of Marine
and Freshwater Research 36: 311-319. https://doi.org/10.1080/00288330.2002.9517088

Hochberg R, Atherton S (2010) Acanthodasys caribbeanensis sp. n., a new species of Thaumas-
todermatidae (Gastrotricha, Macrodasyida) from Belize and Panama. ZooKeys 61: 1-10.
hteps://doi.org/10.3897/z00keys.61.552

Hochberg R, Atherton S (2011) A new species of Lepidodasys (Gastrotricha, Macrodasyida) from
Panama with a description of its peptidergic nervous system using CLSM, anti-FMRFamide and
anti-SCPB. Zoologischer Anzeiger 250: 111-122. https://doi.org/10.1016/j.jcz.2010.12.002

Hochberg R, Atherton S, Gross V (2013) A new species of sublittoral marine gastrotrich, Lepi-
dodasys ligni sp. n. (Macrodasyida, Lepidodasyidae), from the Atlantic coast of Florida.
ZooKeys 289: 1-12. https://doi.org/10.3897/z00keys.289.4764

Hochberg R, Atherton S, Kieneke A (2014) Marine Gastrotricha of Little Cayman Island with
the description of one new species and an initial assessment of meiofaunal diversity. Marine
Biodiversity 44: 89—113. https://doi.org/10.1007/s12526-013-0186-z

Hummon WD (2008) Gastrotricha of the North Atlantic Ocean: 1. Twenty four new and two
redescribed species of Macrodasyida. Meiofauna Marina 16: 117-174.

Hummon WD (2010a) Marine Gastrotricha of the Caribbean Sea: a review and new descrip-
tions. Bulletin of Marine Science 86: 661-708.

Hummon WD (2010b) Marine Gastrotricha of San Juan Island, Washington, USA, with notes
on some species from Oregon and California. Meiofauna Marina 18: 11-40.

Hummon WD (2011) Marine Gastrotricha of the Near East: 1. Fourteen new species of Mac-
rodasyida and a redescription of Dactylopodola agadasys Hochberg, 2003. Zookeys 94:
1-59. https://doi.org/10.3897/z00keys.94.794

Hummon WD, Todaro MA (2010) Analytic taxonomy and notes on marine, brackishwater
and estuarine Gastrotricha. Zootaxa 2392: 1-32.

Hummon WD, Todaro MA, Kanneby T, Hochberg R (2010) Marine Gastrotricha of the Car-
ibbean Sea. Proceedings of the XIV International Meiofauna Conference, Gent (Belgium),
12-16 July. [Abstract]

Hummon WD, Todaro MA, Tongiorgi P (1993) Italian marine Gastrotricha: II. One new
genus and ten new species of Macrodasyida. Bollettino di Zoologia 60: 109-127. https://
doi.org/10.1080/11250009309355798


https://doi.org/10.1080/17451000.2015.1007872
https://doi.org/10.1080/17451000.2015.1007872
https://doi.org/10.1016/j.jcz.2016.01.004
https://doi.org/10.1016/j.jcz.2016.01.004
https://doi.org/10.11646/zootaxa.4057.4.5
https://doi.org/10.1080/00288330.2002.9517088
https://doi.org/10.3897/zookeys.61.552
https://doi.org/10.1016/j.jcz.2010.12.002
https://doi.org/10.3897/zookeys.289.4764
https://doi.org/10.1007/s12526-013-0186-z
https://doi.org/10.3897/zookeys.94.794
https://doi.org/10.1080/11250009309355798
https://doi.org/10.1080/11250009309355798

A new species of Turbanellidae (Gastrotricha, Macrodasyida) from Jamaica... 117

ICZN (1999) International code of zoological nomenclature. Fourth Edition. The Interna-
tional Trust for Zoological Nomenclature, London.

ICZN (2017) Declaration 45 — Addition of Recommendations to Article 73 and of the term
“specimen, preserved” to the Glossary. Bulletin of Zoological Nomenclature 73: 2—4.
Kénneby T (2016) Phylum Gastrotricha. In: Thorp JH, Rogers DC (Eds) Key to Nearctic Fauna:
Thorp and Covich’s Freshwater Invertebrates, Vol 2. Elsevier, Amsterdam, 115-130. hteps://

doi.org/10.1016/B978-0-12-385028-7.00007-X

Kénneby T, Atherton S, Hochberg R (2014) Two new species of Musellifer (Gastrotricha: Chae-
tonotida) from Florida and Tobago and the systematic placement of the genus within Pau-
citubulatina. Marine Biology Research 10: 983-995. doi.org/10.1080/17451000.2013.8
72797

Kénneby T, Todaro MA (2015) The phylogenetic position of Neogosseidae (Gastrotricha:
Chaetonotida) and the origin of planktonic Gastrotricha. Organisms Diversity and Evolu-
tion 6: 1-12. https://doi.org/10.1007/s13127-015-0223-9

Kénneby T, Todaro MA, Jondelius U (2009) One new species and records of Ichthydium Ehren-
berg, 1830 (Gastrotricha: Chaetonotida) from Sweden with a key to the genus. Zootaxa
2278: 26-46. https://doi.org/10.5281/zenodo.191157

Kénneby T, Todaro MA, Jondelius U (2012) A phylogenetic approach to species delimita-
tion in freshwater Gastrotricha from Sweden. Hydrobiologia 683: 185-202. https://doi.
org/10.1007/s10750-011-0956-1

Kénneby T, Todaro MA, Jondelius U (2013) Phylogeny of Chaetonotidae and other Paucitubu-
latina (Gastrotricha: Chaetonotida) and the colonization of aquatic ecosystems. Zoologica
Scripta 42: 88-105. https://doi.org/10.1111/j.1463-6409.2012.00558.x

Kieneke A, Schmidt-Rhaesa A (2014) Gastrotricha. In: Schmidt-Rhaesa A (Ed). Handbook of
Zoology, vol. 3, Gastrotricha and Gnathifera. De Gruyter, Berlin, 1-134.

Kieneke A, Schmidt-Rhaesa A, Hochberg R (2015) A new species of Cephalodasys (Gastrotri-
cha, Macrodasyida) from the Caribbean Sea with a determination key to species of the
genus. Zootaxa 3947: 367-385. https://doi.org/10.11646/z00taxa.3947.3.4

Lee J, Chang CY (2017) Reconsideration on two Acanthodasys species (Gastrotricha: Mac-
rodasyida: Thaumastodermatidae) from Korea, with nomenclatural note on Korean ma-
rine gastrotrichs. Animal Systematics Evolution and Diversity 33: 17-25. https://doi.
org/10.5635/ASED.2017.33.1.058

Luporini B, Magagnini G, Tongiorgi P (1971) Contribution a la connaissance des gastrotriches
des cotes de Toscane. Cahiers de Biologie Marine 12: 433-455.

Maguire C (1976) Two new species of Paraturbanella: P cuanensis and P eireanna. Cahiers de
Biologie Marine 17: 405-410.

Metschnikoff E (1865) Uber einige wenig bekannte niedere Thierformen. Zeitschrift fiir Wis-
senschaftliche Zoologie 15: 450-463.

Minowa AK, Garraffoni ARS (2017) A new species of Haltidytes Remane, 1936 (Gastrotricha:
Chaetonotida: Dasydytidae) from an urban lagoon in Brazil with a phylogenetic recon-
struction of the genus based on morphological data. Zoologischer Anzeiger 269: 100-109.
hteps://doi.org/10.1016/j.jcz.2017.08.003


https://doi.org/10.1016/B978-0-12-385028-7.00007-X
https://doi.org/10.1016/B978-0-12-385028-7.00007-X
https://doi.org/10.1007/s13127-015-0223-9
https://doi.org/10.5281/zenodo.191157
https://doi.org/10.1007/s10750-011-0956-1
https://doi.org/10.1007/s10750-011-0956-1
https://doi.org/10.1111/j.1463-6409.2012.00558.x
https://doi.org/10.11646/zootaxa.3947.3.4
https://doi.org/10.5635/ASED.2017.33.1.058
https://doi.org/10.5635/ASED.2017.33.1.058
https://doi.org/10.1016/j.jcz.2017.08.003

118 Matteo Dal Zotto et al. | ZooKeys 734: 105-119 (2018)

Rao GC (1970) Three new interstital gastrotrichs from Andhra coast, India. Cahiers de Biologie
Marine 11: 109-120.

Rao GC (1991) Meiofauna. Fauna of Lakshadweep. Zoological Survey of India, Calcutta,
41-135.

Rao GC, Clausen C (1970) Planodasys marginalis gen et sp. nov. and Planodasyidae fam. nov.
(Gastrotricha, Macrodasyoidea) Sarsia 42: 73-82. https://doi.org/10.1080/00364827.19
70.10411164

Rao GC, Ganapati PN (1968) Some new interstitial gastrotrichs from the beach sands of Waltair
coast. Proceedings of the Indian Academy of Science 67B: 35-53.

Remane A (1925) Organisation und systematische Stellung der aberranten Gastrotrichen. Ver-
handlungen der deutschen zoologischen Gesellschaft 30: 121-128.

Remane A (1926) Morphologie und Verwandtschaftbeziechungen der aberranten Gastro-
trichen 1. Zeitschrift fiir Morphologie und Okologie der Tiere 5: 625-754. https:/doi.
org/10.1007/BF00408293

Remane A (1927) Neue Gastrotricha Macrodasyoidea. Zoologische Jahrbiicher, Abteilung fiir
allgemeine Zoologie und Physiologie der Tiere 54: 203-242.

Schuster ], Atherton S, Todaro MA, Schmidt-Rhaesa A, Hochberg R (2017) Redescription of
Xenodasys riedli (Gastrotricha: Macrodasyida) based on SEM analysis, with first report of
population density data. Marine Biodiversity. https://doi.org/10.1007/s12526-017-0667-6

Schmidt P (1974) Interstitielle Fauna von Galapagos. IV. Gastrotricha. Mikrofauna Meeres-
bodens 26: 1-76.

Seward-Thompson BL, Hails JR (1973) An appraisal of the computation of statistical parametersin
grain size analysis. Sedimentology 20: 161-169. https://doi.org/10.1111/j.1365-3091.1973.
tb01612.x

Serensen MV, Dal Zotto M, Rho HS, Herranz M, Sdnchez N, Pardos E Yamasaki H (2015)
Phylogeny of Kinorhyncha, based on morphology and two molecular loci. PloS ONE 10:
€0133440. https://doi.org/10.1371/journal.pone.0133440

Swedmark B (1954a) Turbanella armoricana sp. n., nouveau gastrotriche macrodasyoide de la
cote nord de Bretagne. Bulletin de la Société zoologique de France 79: 469—473.

Swedmark B (1954b) Description de Paraturbanella teissieri, sp. n. (Gastrotriche Macrodasyoi-
de). Bulletin de la Société zoologique de France 79: 46-49.

Todaro MA (1995) Paraturbanella solitaria a new psammic species (Gastrotricha: Macrodasyi-
da), from the coast of California. Proceedings of the Biological Society of Washington 108:
553-559.

Todaro MA (2002) An interesting new gastrotrich from littoral meiobenthos (Long Beach
Island, USA), with a key to species of Zetranchyroderma (Gastrotricha : Macrodasyida).
Journal of the Marine Biological Association of the United Kingdom 82: 555-563. https://
doi.org/10.1017/S0025315402005878

Todaro MA (2012) A new marine gastrotrich from the state of Sao Paulo (Brazil), with a key
to species of Pseudostomella (Gastrotricha, Thaumastodermatidae). ZooKeys 223: 39-51.
https://doi.org/10.3897/z00keys.223.3975

Todaro MA (2017) Gastrotricha. World Register of Marine Species. http://www.marinespecies.
org/aphia.php?pVitaxdetails&id%42078 [accessed on 6 December 2017]


https://doi.org/10.1080/00364827.1970.10411164
https://doi.org/10.1080/00364827.1970.10411164
https://doi.org/10.1007/BF00408293
https://doi.org/10.1007/BF00408293
https://doi.org/10.1007/s12526-017-0667-6
https://doi.org/10.1111/j.1365-3091.1973.tb01612.x
https://doi.org/10.1111/j.1365-3091.1973.tb01612.x
https://doi.org/10.1371/journal.pone.0133440
https://doi.org/10.1017/S0025315402005878
https://doi.org/10.1017/S0025315402005878
https://doi.org/10.3897/zookeys.223.3975
http://www.marinespecies.org/aphia.php?p%C2%BCtaxdetails&id%C2%BC2078
http://www.marinespecies.org/aphia.php?p%C2%BCtaxdetails&id%C2%BC2078

A new species of Turbanellidae (Gastrotricha, Macrodasyida) from Jamaica... 119

Todaro MA, Dal Zotto M, Maiorova AS, Adrianov AV (2009) A new species of Aspidiophorus
(Gastrotricha, Chaetonotida) from the Russian Far East with a key to marine species of the ge-
nus. Marine Biology Research 5: 297-303. https://doi.org/10.1080/17451000802419430

Todaro MA, Dal Zotto M, Jondelius U, Hochberg R, Hummon WD, Kanneby T, Rocha
CEF (2012) Gastrotricha: A Marine Sister for a Freshwater Puzzle. PLoS ONE 7: e31740.
hteps://doi.org/10.1371/journal.pone.0031740

Todaro MA, Dal Zotto M, Leasi F (2015) An integrated morphological and molecular ap-
proach to the description and systematisation of a novel genus and species of Macrodasyida
(Gastrotricha). PLoS ONE 10: €0130278. https://doi.org/10.1371/journal.pone.0031740

Todaro MA, Dal Zotto M, Bownes SJ, Perissinotto R (2017) Two new interesting species of
Macrodasyida (Gastrotricha) from KwaZulu-Natal (South Africa). Proceedings of the Bio-
logical Society of Washington 130: 139—154. https://doi.org/10.2988/17-00010

Todaro MA, Hummon WD (2008) An overview and a dichotomous key to genera of the phylum
Gastrotricha. Meiofauna Marina 16: 3-20.

Todaro MA, Kinneby T, Dal Zotto M, Jondelius U (2011) Phylogeny of Thaumastoderma-
tidae (Gastrotricha: Macrodasyida) Inferred from Nuclear and Mitochondrial Sequence
Data. PloS ONE 6: €17892. https://doi.org/10.1371/journal.pone.0017892

Todaro MA, Leasi E Bizzarri N, Tongiorgi P (2006) Meiofauna densities and gastrotrich com-
munity composition in a Mediterranean sea cave. Marine Biology 149: 1079-1091. https://
doi.org/10.1007/s00227-006-0299-z

Todaro MA, Leasi F (2013) A new eye-bearing Macrodasys (Gastrotricha: Macrodasyida) from
Jamaica. Meiofauna Marina 20: 33-38.

Todaro MA, Leasi E Hochberg R (2014) A new species, genus and family of marine Gastrotricha
from Jamaica, with a phylogenetic analysis of Macrodasyida based on molecular data. Sys-
tematics and Biodiversity 12: 473-488. https://doi.org/10.1080/14772000.2014.942718

Von Und Zu Gilsa A, Kieneke A, Hochberg R, Schmidt-Rhaesa A (2014) Two new species of
the genus Dactylopodola (Gastrotricha: Macrodasyida) from the Bahamas, with an updated
key to the genus. Cahiers de Biologie Marine 55: 333-345.

Wieser W (1957) Gastrotricha Macrodasyoidea from the intertidal of Puget Sound. Transactions
of the American Microscopical Society 76: 372-381. https://doi.org/10.2307/3223772


https://doi.org/10.1080/17451000802419430
https://doi.org/10.1371/journal.pone.0031740
https://doi.org/10.1371/journal.pone.0031740
https://doi.org/10.2988/17-00010
https://doi.org/10.1371/journal.pone.0017892
https://doi.org/10.1007/s00227-006-0299-z
https://doi.org/10.1007/s00227-006-0299-z
https://doi.org/10.1080/14772000.2014.942718
https://doi.org/10.2307/3223772

	A new species of Turbanellidae (Gastrotricha, Macrodasyida) from Jamaica, with a key to species of Paraturbanella
	Abstract
	Introduction
	Methods
	Taxonomic account
	Phylum Gastrotricha Metschnikoff, 1865
	Order Macrodasyida Remane, 1925 [Rao & Clausen, 1970]
	Family Turbanellidae Remane, 1926
	Genus Paraturbanella Remane, 1927
	Paraturbanella xaymacana sp. n.
	Taxonomic key
	Taxonomic key to genus Paraturbanella

	Acknowledgements
	References

