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Abstract

The Great Meteor Seamount plateau comprises three regions (north, middle, south), and sampling across the whole area, six
species of Cylindropsyllidae Sars, 1909 were discovered. These species were homogenously distributed, indicating that the
community of Cylindropsyllidae on the plateau was not zonated according to geographical features, but might be influenced by
the presence of microhabitats. The new genus Monsmeteoris gen. nov. is characterized by the presence of two segments distally
inserted to the swollen segment with aesthetasc on the male antennule, five elements on the antennal enp2, and completely
reduced P4 endopod. Two new species, M. wiesheuorum sp. nov. and M. reductus sp. nov. are hereby described. Additionally,
two closely related species belonging to Cylindropsyllus Brady, 1880 are described: C. valentini sp. nov. and C. flexibilis sp. nov.,
having at most two distal setae on the mandibular endopod, the inner seta of P4 enp2 lost, strongly pronounced styliform

proximal part of seta V on the caudal rami, and an apical process on the female P3 enp2.

Keywords Biogeography - Cylindropsyllus - Meiofauna - Monsmeteoris - Seamounts - Systematics

Introduction

Owing to their small body size (< 1 mm), a lack of planktonic life-
cycle stages and benthic life history traits (Giere 2009), meiofaunal
species, including harpacticoid copepods, are expected to exhibit
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restricted distribution patterns. Nevertheless, several species are
known to have cosmopolitan distributions (Yeatman 1962;
Higgins and Thiel 1988; Menzel et al. 2011; Pointner et al. 2013;
Packmor et al. 2015; Packmor and Riedl 2016; George 2017).
Many dispersal methods, such as drifting, emergence, and rafting
have been proposed to explain species distributions over short dis-
tances (Gerlach 1977; Giere 2009), but it is unlikely these could
account for the dispersal of shallow-water species on an oceanic
scale. Seamounts and islands provide suitable habitats for shallow-
waterspecies crossing the deep sea, and, therefore, play asignificant
role in their distribution, as shown for harpacticoid copepods
(George 2013; Packmor et al. 2015; Packmor and George 2018).
The Great Meteor Seamount (GMS) is of particular interest
concerning its role in the dispersal of harpacticoid copepods, due
to its isolated location in the north-eastern Atlantic Ocean (30.0° N,
28.5° W). The closest islands are the Azores, 834 km north of the
GMS, and the closest mainland is the African coast, 1482 kmto the
west. The GMS rises from 4200 m depth up to 270 m below sea
level (Hinz 1969) and is a typically “guyot”-shaped seamount. Its
summit comprises a plateau with a surface area of 1465 km®
(Fischer 2005) covered by a homogeneous coralline sediment
(Hesemann 2013), with two 100-m-high mesoscale pinnacles,
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one in the north and one in the south (Ulrich 1971; Mohn and
Beckmann 2002), enclosing the central plateau region. Thus, these
topographic characteristics of the plateau allow its division in three
different regions (north, middle, south). Due to its geomorphology,
it is surrounded by a complex hydrological current system with
various instable current flows. The upper thermocline layer is con-
nected to the seamount summit layer by upwellings above the slope
anddownwellings abovethemiddleregionoftheplateau, creatinga
reservoir for drifting particles (Beckmann and Mohn 2002; Mohn
and Beckmann 2002). The system is also strongly affected by tidal
motions (Mourifio etal. 2001; van Haren 2005) and strong weather
events (Beckmann and Mohn 2002).

The geomorphological conditions at the GMS might be ex-
pected to result in a zonation of the Harpacticoida community
across the three regions, as suggested for Nematoda (Gad 2009).
However, studies on the epibenthic Zosimeidae Seifried, 2003
(Pointner 2017) and Canuellidae Lang, 1944 (Pointner 2015)
revealed no significant differences in their community structures
across the plateau. This present contribution therefore focuses on
the community structure of the interstitial Cylindropsyllidae, in a
further effort to detect any influence of the geomorphological
conditions on benthic Harpacticoida.

The phylogenetic position of the Cylindropsyllidae Sars,
1909 is controversial and has been reviewed a number of
times. Martinez Arbizu and Moura (1994) considered
Cylindropsyllidae to comprise of two monophyletic groups:
Cylindropsyllinae Sars, 1909 and Leptopontiinae Lang, 1948
+ Psammopsyllinae Krishnaswamy, 1956. They suggested that
the Cylindropsyllinae shared the same synapomorphic transfor-
mation as species of Canthocamptidac Brady, 1880 and thus
placed it within Canthocamptidae. However, Huys and
Conroy-Dalton (2006a) reinstated Cylindropsyllidae, arguing
that the synapomorphies are homologous with a number of taxa
in addition to Canthocamptidae. They also rejected the pore
pattern on the female genital somite as additional evidence for
placing Cylindropsyllinae to Canthocamptidae (Moura and
Pottek 1998). The Canthocamptidae is a heterogeneous group
of fresh-water, brackish, and marine species (Huys and Conroy-
Dalton 2006a; Wells 2007 and references therein), and a revi-
sion of this taxon might help to clarify the phylogenetic rela-
tionships within this group, and that of Cylindropsyllidae.

Cylindropsyllidae can be characterized by the apomorphic
characters described by both Martinez Arbizu and Moura
(1994) and Huys and Conroy-Dalton (2006a). Within the
present contribution, four new species of Cylindropsyllidae
are described, two of which belong to a new genus.

Material and methods

Sediment samples were collected during the RV “Poseidon”
cruise POS397 (GroMet expedition, March 2010, see George
2010) to the GMS (30° 00.0 N, 28° 30.0 W). Two to four
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replicates were taken with a Van Veen grab (surface area,
0.1 m?) from each of 21 stations (Table 1) evenly distributed over
the GMS plateau. The samples were centrifuged with a mixture
of colloidal silica polymer and kaolin (for detailed information,
see Pointner et al. 2013) to extract meiofaunal organisms, which
were then fixed with 96% undenatured ethanol.

Harpacticoid copepods were identified as Cylindropsyllidae
using Huys et al. (1996) and further to species-level with the
help of Wells (2007) and original species descriptions, under a
Leica DMR microscope. The total abundances of each species
are given in Table 2.

The descriptive terminology is adopted from Huys et al.
(1996). The setal formula of the species described here
(Table 3) is given according to Sewell (1949). All drawings
were made using a Leica DM 2500 microscope at x 400 and x
2000 magnification and processed with the software Adobe
Photoshop CS6. The type material is stored in the collection of
the Senckenberg Forschungsinstitut und Naturmuseum
Frankfurt am Main (SMF), Germany.

Within the discussion of the systematics of the described
taxa, autapomorphic characters (Tables 4 and 5) are given,
whose plesiomorphic conditions are defined against a baseline
morphology of Leptopontiidae Lang, 1948 (chosen as
outgroup, as a sister taxon of Cylindropsyllidae) and
Copepoda (Huys and Boxshall, 1991). Several different losses
of setae are seen as apomorphies in the following discussion.
Up to date, most setae cannot be homologized at certain. Thus,
it cannot be stated in detail which exact seta is lost and only
the total number of setae is given as apomorphic character.

Results
Systematics

Subphylum Crustacea Briinnich, 1772
Subclass Copepoda Milne Edwards, 1840
Order Harpacticoida Sars, 1903
Family Cylindropsyllidae Sars, 1909

Genus Monsmeteoris gen. nov.

Diagnosis: Body slender and vermiform. Rostrum triangular.
No distinction between prosome and urosome. Female genital
double-somite completely fused. Anal operculum present.
Caudal rami longer than broad, with six setae; seta I absent,
seta IV fused at base to seta V, seta V with styliform proximal
quarter, distal part flexible. Sexual dimorphism in body size,
genital segmentation, antennule, pereiopods 2 (P2), 3 (P3), 5
(P5), and 6 (P6). Antennule seven-segmented in both sexes,
second segment longest, aesthetasc in female at fourth and
seventh segment, in male at fifth and seventh segment, male
antennule with small fourth segment, subchirocer. Antenna
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Table 1 List of sampled stations

during the R/V Poseidon expedi- Region Station Number of Sampling date Coordinates Depth (m)

tion POS397 GroMet to the Great replicates

Meteor Seamount (GMS) plateau

in 2010. Region, station, number ~ North #1 3 15 Mar 2010 30.0833° N, 28.6330° W 310

of replicates, sampling date, co- North #2 3 15 Mar 2010 30.0841° N, 28.5661° W 301

ordinates, and depth (m) are given o, #3 3 17 Mar 2010 30.0838° N, 28.5008° W 309
North #4 3 17 Mar 2010 30.0168° N, 28.4667° W 302
North #5 3 16 Mar 2010 30.0169° N, 28.5327° W 287
North #6 3 17 Mar 2010 30.0168° N, 28.6003° W 290
Middle #7 3 17 Mar 2010 29.9499° N, 28.6335° W 308
Middle #3 3 19 Mar 2010 29.9526° N, 28.5663° W 288
Middle #9 3 18 Mar 2010 29.9501° N, 28.5000° W 287
Middle #10 3 18 Mar 2010 29.9502° N, 28.4333° W 308
Middle #11 3 19 Mar 2010 29.8830° N, 28.3999° W 339
Middle #12 3 19 Mar 2010 29.8830° N, 28.4659° W 299
Middle #13 3 19 Mar 2010 29.8837° N, 28.5332° W 288
Middle #14 2 14 Mar 2010 29.8849° N, 28.5998° W 296
South #15 3 20 Mar 2010 29.8164° N, 28.5668° W 307
South #16 3 21 Mar 2010 29.8173° N, 28.4999° W 298
South #17 3 19 Mar 2010 29.8161° N, 28.4327° W 299
South #18 4 21 Mar 2010 29.7510° N, 28.3997° W 292
South #19 3 21 Mar 2010 29.7497° N, 28.4656° W 292
South #20 2 14 Mar 2010 29.7499° N, 28.5332° W 316
South #21 3 21 Mar 2010 29.6827° N, 28.4342° W 289

with basis and two-segmented endopod, exopod one-
segmented with two setae. Mandibular palp uniramous, two-
segmented, basis with one seta, endopod with one lateral seta
and two groups of basally fused setae. Basis of maxillule
elongated, exopod and endopod represented by setae.
Proximal endite of maxilla reduced, endopod represented by
three setae. Maxilliped well developed, prehensile.
Pereiopods 1-4 (P1-P4) with three-segmented exopod, P1
with two-segmented endopod, with one-segmented endopod
in P2 as well as in P3, endopod of P4 absent. P1 with inner
seta on basis, expopod 3 (exp3) with four elements, proximal
segment of endopod (enpl) with inner seta, middle segment of

Table 2
Meteor Seamount

endopod (enp2) with two distal elements. Exp3 of P2 and P3
with at most four and exp3 of P4 with three elements. P2
endopod of female with at most two elements, and P2 and
P3 with one element in male. P5 baseoendopod and exopod
fused to single plates, female with at most five elements, male
with at most four elements. Female P6 symmetrical plates,
with at most two bare setae. Male P6 asymmetrical plates,
with at most two setae.

Type species: Monsmeteoris wiesheuorum sp. nov.

Additional species: Monsmeteoris reductus sp. nov.

Etymology: The genus name refers to the type locality, the
Great Meteor Seamount in the north-east Atlantic Ocean.

Species-Station matrix for all adult specimens of Cylindropsyllidae identified at each station and in each region of the plateau of the Great

No. Cylindropsyllidae Sars, 1909  North Middle South SUM
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18 #19 #20 #21

1 Boreopontia heipi Willems, 1981 2 3 1 6 1 1 2 9 3 15 4 4 1 5 8 9 74

2 Cylindropsyllus flexibilis sp. nov. 4 12 16

3 Cylindropsyllus valentini sp. nov. 1310 13 9 7 5 10 13 12 13 16 12 13 19 2 2 100 6 14 20 227

4 Monsmeteoris wiesheuorum sp. nov. 1 2 1 2 4 3 6 26

5 Monsmeteoris reductus sp. nov. 4 4 5 3 4 1 5 1 1 2 32 4 12 10 9 3 7 9 11 135

6 Selenopsyllus dahmsi Moura & 2 3 1 3 2 2 1 1 15

Pottek, 1998
SUM 9 19 19 18 11 7 15 16 21 22 19 68 22 25 36 2 14 25 18 39 58 493
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Table 3
Cylindropsyllus flexibilis sp. nov. given according to Sewell (1949)

Setal and spine formulae for Monsmeteoris wiesheuorum sp. nov., Monsmeteoris reductus sp. nov., Cylindropsyllus valentini sp. nov., and

Species Coxa Basis Exopodal segments Endopodal segments
1 2 3 1 2
Monsmeteoris wiesheuorum sp. nov. P1 0-0 1-0 1-0 1-0 1,3,0 0-1 0,2,0
P2 female 0-0 0-0 1-0 1-0 13,0 0,2,0 -
P2 male 0-0 0-0 1-0 1-0 13,0 0,1,0 -
P3 female 0-0 1-0 1-0 1-0 1,2,1 0,1,0 —
P3 male 0-0 1-0 1-0 1-0 12,1 0,1,0 -
P4 0-0 1-0 1-0 1-0 12,0 - -
Monsmeteoris reductus sp. nov. Pl 0-0 0-0 1-0 1-0 13,0 0-1 0,2,0
P2 0-0 0-0 1-0 1-0 1,2,0 0,1,0 -
P3 female 0-0 1-0 I-0 1-0 1,2,0 - -
P3 male 0-0 1-1 1-0 1-0 1,2,0 0,1,0 -
P4 - - - - - - -
Cylindropsyllus valentini sp. nov. P1 0-0 0-0 1-0 1-0 1,2,0 0-1 02,1
P2 female 0-0 1-0 1-0 1-0 1,2,0 0-1 0,1,0
P2 male 0-0 1-0 1-0 1-0 L,1C,0 0-1 0,1,0
P3 female 0-0 1-0 1-0 1-0 12,1 0-0 0,1,0
P3 male 0-0 1-0 1-0 1-0 12,1 0-0 0,2,0
P4 0-0 1-0 1-0 1-0 12,1 0-0 0,1,0
Cylindropsyllus flexibilis sp. nov. Pl 0-0 0-0 1-0 1-0 1,2,0 0-1 02,1
P2 female 0-0 1-0 1-0 1-0 12,0 0-1 0,1,0
P2 male 0-0 1-0 1-0 1-0 L1C,0 0-1 0,1,0
P3 female 0-0 1-0 1-0 1-0 12,1 0-0 0,2,0
P3 male 0-0 1-0 1-0 1-0 12,1 0-0 0,2,0
P4 0-0 1-0 1-0 1-0 12,1 0-0 0,1,0

Roman numerals indicate spines, Arabic numerals setae: notation as “outer margin-inner margin.” Setation of distal segment separated by commas:

“outer, distal, inner” margins

w

C, claw; segment not present

Monsmeteoris wiesheuorum sp. nov.

Type locality: Plateau of the Great Meteor Seamount, subtrop-
ical north-eastern Atlantic (30.0° N, 28.5° W), biogenic car-
bonate sediment, 284-339 m water depth.

Type material: Holotype, female, no. 21, undissected, 1
slide, coll. no. SMF 37160/1; paratype 1 (allotype), male, no.
19, undissected, 1 slide, coll. no. SMF 37161/1; paratype 2,
female, no. 21, dissected, mounted on 9 slides, coll. no. SMF
37162/1-9; paratype 3, female, no. 21, dissected, mounted on 5
sides, coll. no. SMF 37163/1-5; paratype 4, male, no. 21, dis-
sected, mounted on 8 slides, coll. no. SMF 37164/1-8.

Etymology: This species is dedicated to the author’s grand-
parents Elisabeth and Joseph Wiesheu, Munich, Germany.

Description of the female:

Habitus (Fig. 1). Slender and vermiform, body length mea-
sured in lateral view, excluding rostrum and caudal rami, 482—
513 um (average: 495 um, n=3). Pl-bearing somite fused
with cephalosome to form cephalothorax, covered with
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several sensilla and pitted (see inset in Fig. 1a). Rostrum tri-
angular, separated from cephalothorax, hardly seen in lateral
view (Fig. 1b), not extending beyond first antennular segment,
and with two sensilla. Postero-dorsal margins of all somites
(except anal somite and cephalothorax) with short hyaline
frill. Somites with sensilla and lateral and dorsal pores, penul-
timate somite without sensilla. Urosomites two and three
fused to form genital double-somite. Anal operculum small,
armed with minute setules (Fig. 2a).

Caudal ramus (Fig. 2a, b). 1.7x longer than proximal
width, tapering distally, inner margin concave; laterally with
two pores (Fig. 2b). Six setae, all in distal third: seta I absent;
seta II and III located on outer margin, long and slender; seta
IV apically located, short and slender, fused at basis with seta
V; proximal quarter of apical seta V styliform, remainder long
and flexible; seta VI apical, slender, not visible in lateral view;
seta VII dorsal, plumose, biarticulated at base.

Antennule (Fig. 3). Seven-segmented; second segment lon-
gest, seventh segment as long as segments five and six combined.
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200 pm (a, b) and 50 pum (c)

Fig. 1 Monsmeteoris wiesheuorum sp. nov., female. a Habitus, dorsal, rectangular inset showing detailed surface structure (holotype); b habitus, lateral,

* indicating corresponding seta (holotype); ¢ P5, P6, and genital complex (paratype 2). Scale bar
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Fig. 2 Monsmeteoris wiesheuorum sp. nov., caudal rami, female (paratype 2). a dorsal, caudal setae indicated by I-VII; b lateral; * and # indicating

corresponding application points of setae. Scale bar =50 um
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25 um

Fig. 3 Monsmeteoris wiesheuorum sp. nov., antennule, female, ventral (paratype 2). Scale bar

pringer
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All setae slender and bare, except for a seta on first segment and
lateral seta on third segment; second segment with nine setae,
four anterior, five posterior; seventh segment with nine setae, four
anterior, one inner, one outer, and three setae and one aesthetasc
apically. Setal formula: 1-1; 2-9; 3-5; 4-1+ (1+ aesthetasc); 5—1;
6-2; 7-8+ (1+ aesthetasc).

Antenna (Fig. 4a). Coxa small. Basis almost square and
bare. Exopod one-segmented: 2.8x longer than wide, with
two slender and bare setae apically. Endopod two-segmented:
enpl with several spinules along abexopodal margin; enp2
with projection on outer apical edge, armed with small spi-
nules, two pinnate spines and seven large spinules laterally,
and with two spines, two long geniculate setae and an outer-
most seta bearing large spinules in middle, decreasing spinula
row on distal half.

Mandible (Fig. 4b, b", b*). Gnathobase well developed
with seven teeth, one with two tips, and one short, bare seta
(Fig. 4b"). In ventral view (Fig. 4b*) largest tooth swollen.
Basis about 3.3x as long as wide with one pinnate seta on
inner apical edge. Endopod with one slender, bare inner seta,
and two bare, apical setae, merged at basis and two bare sub-
apical setae, merged at basis.

Maxillule (Fig. 4c). Praccoxa with two setae laterally, five
spines and one plumose seta apically, and two long, slender
anterior surface setae. Coxa with two long apical setae, one
bare and one with spinules apically; coxal epipodite bare.
Basis elongate, with three slender bare setae, one claw distally
and two setae subdistally. Exopodite represented by two slen-
der bare setac. Endopod represented by three slender bare
setae.

Maxilla (Fig. 4d). Syncoxa with two cylindrical endites,
proximal endite with two pinnate setae, distal endite with three
setae, two bare and one pinnate. Basis with one claw and two
setae, all bare and emerging close together. Endopod represented
by three bare slender setae.

Maxilliped (Fig. 4e). Prehensile. Syncoxa with pinnate seta
on outer apical corner. Basis with long spinules on both mar-
gins. Endopod comprising small segment with one long, bi-
pinnate seta.

Swimming legs (Fig. 5a—d). Unless otherwise specified,
outer spines of proximal, middle, and distal segment of
exopod 1, 2, and 3 (expl-3) pinnate, distal margin of
expl,2, and outer margin of expl-3 with long spinules. For
setal formula, see Table 3.

P1 (Fig. 5a). Coxa with row of small spinules. Basis
with long, pinnate inner seta; outer setae absent. Exopod
three-segmented: expl and exp2 with outer spine, distal
margin of segments bare; exp3 with one outer spine and
two apical and one subapical setae, outer two flexible
and pinnate, inner seta flexible and plumose with longer
setules on inner margin. Endopod two-segmented, as
long as exopod: enpl with apically serrated inner seta,
located in distal third of segment; enp2 with long
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spinules on both margins, and with two long, flexible
and pinnate apical setae, innermost longest.

P2 (Fig. 5b). Coxa bare. Basis without outer seta. Exopod
three-segmented: expl and exp2 with one outer spine; exp3
with one outer spine and three long, plumose distal setae.
Endopod one-segmented, one third length of expl, with two
apical setae, both plumose, inner one shortest. Intercoxal sclerite
small, 2x longer than wide.

P3 (Fig. 5¢). Coxa bare. Basis with long and plumose
outer seta. Exopod three-segmented: expl and exp2 with
one outer spine; exp3 with one outer spine, two long,
bipinnate apical setae and one long, apically serrated inner
seta. Endopod one-segmented, one fifth length of expl,
with one long, bipinnate apical seta.

P4 (Fig. 5d). Coxa bare. Basis with long and bare outer
seta. Exopod three-segmented: expl and exp2 with one outer
spine; exp3 with spinules absent from outer margin but api-
cally present, and with an outer spine and two apical setae, one
long and plumose, one long and apically serrated. Endopod
absent. Intercoxal sclerite small and square.

PS5 (Fig. 1c). Left and right sides identified as single plates;
inner margin with small process; lobe with two apical setae,
inner seta with serrated end and unipinnate seta apically, outer
seta slender and plumose; small outer lobe with two slender,
bare setae, inner seta longest; outer basal seta long and slender.

P6 and genital field (Fig. 1c). Genital double-somite
completely fused. P6 consisting of symmetrical plates which
strongly narrow distally; two slender, bare distal setae, inner
seta about five times longer than outer seta. Copulatory pore
covered by a pair of flaps forming genital operculum, both
flaps located in middle of P6.

Description of the male:

Habitus (Fig. 6a, b) and most features as in female. Sexual
dimorphism observed in body length, antennule, P2, P3, P5,
and P6. Body length measured in lateral view, excluding ros-
trum and caudal rami, 418-453 um (average, 439 um, n = 3).

Antennule (Fig. 7a, b). Subchirocer, seven-segmented: sec-
ond segment longest, fourth segment very small, only visible in
dorsal view (Fig. 7a), covered by swollen fifth segment in
ventral view (Fig. 7b), sixth and seventh segments of equal
length; all setae slender and bare, except for a plumose seta
on first segment, a dorsal seta on second segment, and a seta
on inner apical margin of third segment; third segment with five
setae, all located on inner apical margin. Setal formula: 1-1; 2—
9; 3-5; 4-1; 5-3+ (1+ aesthetasc); 6-1; 7-8+ (1+ aesthetasc).

P2 (Fig. 5¢). Coxa and basis as in female. Exopodal seg-
ments shorter than in female, armed with fewer spinules on
outer margin; setae of exp3 plumose only on outer side of
setae. Endopodal segment smaller than in female, knob-like,
with one long, plumose seta.

P3 (Fig. 5f). Coxa and basis as in female, but outer seta on
basis bare. Exopod as in female. Endopodal segment of same
size as female, but apical seta bare.
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Fig. 4 Monsmeteoris wiesheuorum sp. nov., mouthparts, female. a anterior (paratype 3); d maxilla (paratype 3); e maxilliped (paratype 3).
Antenna (paratype 2); b mandibular palpus (paratype 2); b mandible, Scale bar =25 pm
lateral (paratype 3); b* mandible, ventral (paratype 2); ¢ maxillule,
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Fig. 5 Monsmeteoris wiesheuorum sp. nov., swimming legs, anterior. a Female P1 (paratype 2); b female P2, with intercoxal sclerite (paratype 2); ¢
pringer

female P3 (paratype 2); d female P4, with intercoxal sclerite (paratype 2); e male P2 (paratype 4); f male P3 (paratype 4). Scale bar
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Fig. 6 Monsmeteoris wiesheuorum sp. nov., male. a Habitus, dorsal, rectangular inset showing detailed surface structure, asterisk indicates corresponding
seta (paratype 1); b habitus, lateral, number sign indicates corresponding seta (paratype 1); ¢ P5 and P6 (paratype 4). Scale bar =200 pm (a, b) and 50 um (c)
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Fig. 7 Monsmeteoris wiesheuorum sp. nov., antennule, male (paratype 4). a General shape, dorsal; b segments III to V, small segment IV not visible in
ventral view. Scale bar=25 um

P5 (Fig. 6¢). Similar to female; process on inner margin ~ Monsmeteoris reductus sp. nov.
weaker than in female, with one short, plumose inner seta and
three slender, bare outer setae. Type locality: Plateau of the Great Meteor Seamount, subtrop-
P6 (Fig. 6¢). Two asymmetrical plates, left side  ical north-eastern Atlantic (30.0°N, 28.5°W); biogenic car-
more circular, right side broader than long; each with  bonate sediment; 284-339 m water depth.
two setae, inner seta longest and plumose, outer seta Type material: Holotype, female, no. 12, undissected, 1
bare. slide, coll. no. SMF 37165/1; paratype 1 (allotype), male,
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no. 12, undissected, 1 slide, coll. no. SMF 37166/1; paratype
2, female, no. 12, dissected, mounted on 8 slides, coll. no.
SMF 37167/1-8; paratype 3, female, no. 13, dissected,
mounted on 5 sides, coll. no. SMF 37168/1-5; paratype 4,
male, no. 13, dissected, mounted on 6 slides, coll. no. SMF
37169/1-6; paratype 5, male, #13, dissected, mounted on 4
slides, coll. no. SMF 37170/1-4.

Etymology: The species name “reductus” refers to the
strongly reduced swimming legs.

Description of the female:

Habitus (Fig. 8). Slender and vermiform, body length
measured in lateral view, excluding rostrum and caudal
rami, 487-567 um (average, 537 um, n=06). Pl-bearing
somite fused with cephalosome to form cephalothorax,
covered with several sensilla and pitted (see inset in
Fig. 8a). Rostrum fused to cephalothorax, triangular,
small and armed with two sensilla. Postero-dorsal mar-
gin of cephalothorax and following three somites with
small hyaline frill. Somites with sensilla and one dorsal
pore; pores absent from P2- and P3-bearing somites and
anal somite, no sensilla on penultimate somite. First
urosomite with two lateral pores. Urosomites two and
three fused to form genital double-somite. Anal operculum
small and bare (Fig. 9).

Caudal ramus (Fig. 9a, b). About 1.7x longer than
proximal width, cylindrical. Six setae located in distal
third: seta I absent, seta II and III located on outer margin,
long and slender, seta III shorter than seta II, seta IV and
V apical, fused at basis, seta [V small and slender, fused at
basis with seta V; proximal fifth of apical seta V styli-
form, remaining seta long, flexible; seta VI apically locat-
ed, slender, smaller than seta I'V; seta VII dorsal, plumose,
biarticulated at base.

Antennule (Fig. 10). Seven-segmented, first segment
with row of long setules; second segment longest; sev-
enth segment as long as segments five and six combined.
All setae slender and bare, except for three dorsal plu-
mose setae on second segment; second segment with
nine setae, five dorsal, four ventral on apical margin;
seventh segment with nine setae, five on outer margin,
one lateral on inner margin, and three apical, one of
which fused at basis with aesthetasc. Setal formula: 1—
1; 2-9; 3-5; 4-1+ (1+ aesthetasc); 5-1; 6-2; 7-8+ (1+
aesthetasc).

Antenna (Fig. 11a). Coxa small. Basis bare, 1.4x longer
than wide. Exopod one-segmented: 4.3x longer than wide,
with two slender apical setae, inner one longest and plumose.
Endopod two-segmented: enp1 with row of small spinules on
abexopodal margin; enp2 with projection on outer apical edge,
armed with small spinules laterally, two lateral pinnate spines
and five large spinules, with five apical setae, innermost two
setae spine-like and pinnate, central two setae long, slender
and flexible, outer most seta long and flexible, with spines

enlarging centrally from proximal end of seta, distal half of
seta flexible with distally decreasing small spines.

Mandible (Fig. 11b, b*). Gnathobase well developed with
eight teeth, one with two tips and one short bare seta
(Fig. 11b"). Basis about 3.4x longer than wide, with one plu-
mose seta on inner apical margin (Fig. 11b). Endopod with
one slender, bare inner seta, and two apical setae merged at
basis and two subapical setac merged at basis.

Maxillule (Fig. 11c). Praccoxa with two lateral setae, five
spines, each with one setule in distal part, and two long, slen-
der setae on the anterior surface. Coxa apical with two long,
bare setae; coxal epipodite bare. Basis elongate, with four
distal setae including one pinnate, and two subdistal setae.
Exopodite represented by one slender, bare seta. Endopod
represented by three slender, bare setae.

Maxilla (Fig. 11d). Syncoxa with two cylindrical endites,
proximal endite with three bare setae, distal endite with two
bare and one pinnate setae. Basis with one claw and two setae,
all bare and emerging close together. Endopod represented by
three bare, slender setae.

Maxilliped (Fig. 11e). Prehensile. Syncoxa with pinnate
subapical seta on outer edge. Basis with long spinules on distal
half of segment. Endopod one-segmented, small with one
long, pinnate claw, forming an apical hook.

Swimming legs (Fig. 12a—c). Unless otherwise specified,
outer spines of expl-3 pinnate, distal margin of exp1,2, and
outer margin of exp1-3 with long spinules. For setal formula,
see Table 3.

P1 (Fig. 12a). Coxa bare. Basis with long setules on distal
margin, long, pinnate seta on inner edge, and outer seta absent.
Exopod three-segmented: expl and exp2 with outer spine,
distal margin bare; exp3 with one outer spine and two apical
and one subapical setae, all flexible and pinnate, inner seta the
longest. Endopod two-segmented: both segments subequal,
slightly shorter than exopod: enp! with three long inner spi-
nules and pinnate inner seta centrally; enp2 with long spinules
on inner and distal margin and two long, flexible, pinnate
apical setae, innermost longest. Intercoxal sclerite 2.8%
broader than long.

P2 (Fig. 12b). Coxa with two spinules on inner margin. Basis
bare, outer seta absent. Exopod three-segmented: expl and
exp2 with outer spine; exp3 without spinules, with one outer
spine, one long bipinnate subapical seta, and one short bipinnate
apical seta. Endopod one-segmented: small, length one quarter
of expl, with one long, pinnate seta reaching distal end of exp2.

P3 (Fig. 12¢). Coxa bare. Basis bare, outer seta long and
plumose. Exopod three-segmented: expl and exp2 with one
outer spine; exp3 with one outer spine and two pinnate apical
setae. Endopod absent.

P4. Absent.

P5. Absent.

P6 and genital field (Fig. 8c). Genital double-somite
completely fused. P6 consisting of a pair of symmetrical plates
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Fig. 8 Monsmeteoris reductus sp. nov., female. a Habitus, dorsal, rectangular inset showing detailed surface structure (holotype); b habitus, lateral
(holotype); ¢ P6 and genital complex (paratype 2). Scale bar =200 pum (a, b) and 50 pum (c)
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Fig. 9 Monsmeteoris reductus sp. nov., caudal rami, female (paratype 2). a Dorsal, caudal setae indicated by I-VII; b lateral. Scale bar =50 pm

which narrow slightly distally; without setae. Copulatory pore
not covered by plates.

Description of the male:

Habitus (Fig. 13a, b) and most features as in female. Sexual
dimorphism observed in body length, antennule, P3, P5, and
P6. Body length measured in lateral view, excluding rostrum,
and caudal rami, 445-543 um (average, 498 um, n=06).

Antennule (Fig. 14a, b). Subchirocer (seven-segmented:
second segment the longest, fourth segment very small, only
visible in dorsal view (Fig. 14a), covered by swollen fifth
segment in ventral view (Fig. 14b), sixth and seventh segment
of same length; all setae slender and bare, except on third
segment which has two plumose seta, one on dorsal inner
margin and one on inner apical margin. Setal formula: 1-1;
2-9; 3-5; 4-1; 5-4+ (1+ aesthetasc); 6-2; 7-7+ (1+
aesthetasc).

P3 (Fig. 13c). Coxa and basis as in female. Exopod shorter
than that of female, setation as in female. Endopod one-
segmented: enpl small, knob-like, with one long, bare
apical seta.

PS5 (Fig. 13d). Strongly reduced; four small setaec on
somite margin.

P6 (Fig. 13e). Two asymmetrical small plates, each with
one small, bare seta.

Genus Cylindropsyllus Brady, 1880

Type species: Cylindropsyllus laevis Brady, 1880.

Additional species: Cylindropsyllus flexibilis sp. nov.,
Cylindropsyllus govaerei Huys & Willems, 1993,
Cylindropsyllus ibericus Huys & Willems, 1993,
Cylindropsyllus kunzi Huys, 1988, Cylindropsyllus remanei
Kunz, 1949, Cylindropsyllus valentini sp. nov.

Cylindropsyllus valentini sp. nov.

Type locality: Plateau of the Great Meteor Seamount, subtrop-
ical north-eastern Atlantic (30.0°N, 28.5°W); biogenic car-
bonate sediment; 284-339 m water depth.

Type material: Holotype, female, no. 3, undissected, 1
slide, coll. no. SMF 37171/1; paratype 1 (allotype), male,
no. 3, undissected, 1 slide, coll. no. SMF 37172/1; paratype
2, female, no. 3, dissected, mounted on 8 slides, coll. no. SMF
37173/1-8; paratype 3, female, no. 3, dissected, mounted on 5
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Fig. 11 Monsmeteoris reductus sp. nov., mouthparts, female. a Antenna (paratype 2); b mandibular palpus (paratype 2); b mandible, lateral (paratype
2); ¢ maxillule (paratype 2); d maxilla (paratype 2); e maxilliped (paratype 3). Scale bar =50 um
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Fig. 12 Monsmeteoris reductus sp. nov., swimming legs, female, anterior. a P1, with intercoxal sclerite (paratype 3); b P2, (paratype 2); ¢ P3 (paratype
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Fig. 13 Monsmeteoris reductus sp. nov., male. a habitus, dorsal, rectangular inset showing detailed surface structure (paratype 1); b habitus, lateral

200 um (a, b) and 25 um (c—e)

(paratype 1); ¢ P3, anterior (paratype 4); d P5 (paratype 4); e P6 (paratype 4). Scale bar
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Fig. 14 Monsmeteoris reductus sp. nov., antennule, male (paratype 5). a General shape, dorsal; b segments III to V, small segment IV not visible in

ventral view. Scale bar =25 um

sides, coll. no. SMF 37174/1-5; paratype 4, male, no. 3, dis-
sected, mounted on 8 slides, coll. no. SMF 37175/1-8.

Etymology: This species is dedicated to Valentin Campano
Pointner.

Description of the female:

Habitus (Fig. 15a, b). Slender and vermiform, body length
measured in lateral view, excluding rostrum and caudal rami,
470-613 pm (average: 507 um, n=10). P1-bearing somite
fused with cephalosome to form cephalothorax, pitted (see
inset in Fig. 15a) and with several sensilla. Rostrum triangular
with two sensilla, separate from cephalothorax, extending to

@ Springer

distal margin of first antennular segment. Postero-dorsal mar-
gins of all somites with hyaline frill, most visible in lateral
view (Fig. 15b). Dorsal and lateral sensilla on all somites,
except penultimate somite. Urosomites two and three fused
to form genital double-somite (Fig. 15a). Anal operculum
small, bare (Fig. 15¢). Female with two separate eggs.
Caudal ramus (Fig. 15c, d). About 3.4x longer than prox-
imal width, slight proximal narrowing. Six bare setae located
in distal third: seta I absent, seta II lateral, slender; seta III
dorsal, arising from small pedestal, long and slender; seta IV
apical, small and slender, fused at basis with seta V; seta V
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Fig. 15 Cvlindropsyllus valentini sp. nov., female. a Habitus, dorsal, rectangular inset showing detailed surface structure (holotype); b habitus, lateral (holotype);

200 um (a, b) and 50 pm (c, d)

¢ caudal rami, dorsal, caudal setae indicated by I-VII (paratype 2); d caudal ramus, lateral (paratype 2). Scale bar

pringer
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apical, proximal part (about same length as caudal ramus)
styliform, remainder long, flexible; seta VI apical, on inner
margin, slender, smaller than seta IV; seta VII dorsal, on inner
margin, slender and bare, biarticulated at base.

Antennule (Fig. 16a). Seven-segmented: first segment with
row of long setules; second segment longest; seventh segment
as long as fifth and sixth segments combined. All setae slender
and bare; sixth segment with very slender seta on ventral side.
Setal formula: 1-1; 2—6; 3—4; 4—1+ (1+ aesthetasc); 5-1; 6-1;
7-7+ (1+ aesthetasc).

Antenna (Fig. 17a). Coxa small. Allobasis 2.7% longer than
wide, bare. Exopod one-segmented, located in proximal third
of allobasis: elongate, 3.7x longer than wide, with two slender
and bare apical setae, inner one longest. Endopod one-seg-
mented: armed with spinules and two bare spines on inner
margin; five apical elements, innermost two spine-like with
hooked tip and bare, innermost smallest, two long, slender and
flexible central setae, outermost seta with spinules on proxi-
mal half, distally enlarging, flexible and with minute spinules.

Mandible (Fig. 17b). Gnathobase well developed with four
teeth, of which two with several tips, and one short, bare seta.
Basis bare. Endopod with two slender, bare apical setae.

Maxillule (Fig. 17c). Praccoxa with five spines and two
long, slender surface setae running parallel on anterior side.
Coxa with one long, bare seta; coxal epipodite bare. Basis
with three slender, bare setae. Exopodite and endopodite each
represented by one slender, bare seta.

Maxilla (Fig. 17d). Syncoxa with two cylindrical endites,
proximal endite with two setae, distal seta pinnate, distal
endite with two setae, one pinnate and one bare. Basis with
one pinnate claw, accompanied by two slender, bare setae, one
dorsal and one ventral. Endopod represented by two slender,
bare setae.

Maxilliped (Fig. 17¢). Rudimentary. Single plate with two
protrusions on distal end, connected to syncoxa of maxilla
(Fig. 17d).

Swimming legs (Fig. 18a—d). Unless otherwise specified,
expl-3 with spinules on outer margins and pinnate outer
spines. For setal formula see Table 3.

P1 (Fig. 18a). Coxa bare. Basis bare, without setae.
Exopod three-segmented: expl and exp2 with one outer spine;
exp3 with one outer spine and two pinnate apical setae.
Endopod two-segmented, as long as exopod: enpl with setules
on inner margin and one long, slender inner seta with apical
serration; enp2 with spinules on outer margin, two long, flexible
pinnate apical setae and one minute, bare seta on inner margin.

P2 (Fig. 18b). Coxa bare. Basis bare, outer seta present,
slender and bare. Exopod three-segmented: expl and exp2
with one outer spine; exp3 with one outer spine and two bi-
pinnate, long apical setae. Endopod two-segmented, slightly
longer than expl: enpl with long, slender inner seta with
apical serration; enp2 with long, bipinnate apical seta.
Intercoxal sclerite 3% wider than long.
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P3 (Fig. 18c). Coxa bare. Basis bare, outer seta present,
long, slender, and apically plumose. Exopod three-segmented:
expl and exp2 with one outer spine; exp3 with one outer
subdistal spine, two bipinnate apical setae, and one long, inner
distal seta with distal serration. Endopod two-segmented,
nearly as long as expl and exp2 combined: enpl bare; enp2
with distal process, and one bipinnate apical setae. Intercoxal
sclerite 3% broader than long.

P4 (Fig. 18d). Coxa bare. Basis bare, outer seta present,
long, slender and bare. Exopod three-segmented: expl and
exp2 with small number of spinules on outer margin and
one outer spine, expl with row of small spinules on distal
margin; exp3 about one-quarter as long as exp2, one outer
spine, two bipinnate apical setae, and one subapical seta with
distal serration on inner margin. Endopod two-segmented,
longer than expl: enpl bare; enp2 with one bipinnate apical
seta.

P5 (Fig. 18e). Pair of separate plates, each with one pore
proximally. Seven setae present, all bare except outermost,
plumose seta: innermost two setae small and slender; four
distal setac bare, inner one longest, adjacent one spine-like,
followed by two small, bare setae; outermost seta articulated
at base and plumose at distal end.

P6 and genital field (Fig. 18e). Genital double-somite
completely fused. P6 consisting of symmetrical plates, distally
without setae and strongly narrowing. Copulatory pore uncov-
ered, distal.

Description of the male:

Habitus (Fig. 19a, b) and most features as in female. Sexual
dimorphism observed in body length, antennule, P2, P3, P5,
P6 and anal operculum. Body length measured in lateral view,
excluding rostrum and caudal rami, 483-517 um (average,
495 um, n = 10), anal operculum with pores (Fig. 20a).

Antennule (Fig. 16b, c). Haplocer, nine-segmented: first
segment with three rows of spinules of different sizes; second
segment longest, fourth segment very small, only visible in
dorsal view (Fig. 16c, arrow), covered by swollen fifth seg-
ment in ventral view (Fig. 16b), sixth segment hardly visible
in ventral view (Fig. 16b), large in dorsal view (Fig. 16c¢); all
setae slender and bare, except for two plumose dorsal setac on
second segment. Setal formula: 1-1; 2-8; 3-5; 4-2; 5-6+ (1+
aesthetasc); 6-1; 7—1; 8-0; 97+ (1+ aesthetasc).

P2 (Fig. 19¢). Coxa bare. Basis with plumose outer setae
and hook-shaped apophysis on inner edge. Exopod as in fe-
male but with fewer spinules: exp3 without inner seta, claw
present, as long as whole exopod, heavily plumose. Endopod
as in female.

P3 (Fig. 19d, ¢). Coxa, basis as in female. Exopod-like
female: exp3 setae all pinnate, except long, plumose inner
apical seta. Endopod segments partly fused, visible in lateral
view (Fig. 19¢): Enpl inner margin with spiniform extension,
nearly as long as exopodal segments, blunt tip; enp2 with two
plumose, long setae.



Mar Biodiv

Fig. 16 Cylindropsyllus valentini sp. nov., antennule. a Female, ventral (paratype 2); b male, ventral (paratype 4); C, male, segments III to VI, small
segment [V marked by arrow, dorsal (paratype 4). Scale bar =25 pm
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Fig. 17 Cylindropsyllus valentini sp. nov., mouthparts, female. a Antenna (paratype 2); b mandible (paratype 2); ¢ maxillule (paratype 3); d maxilla with
attached maxilliped (paratype 3); e maxilliped (paratype 3). Scale bar =25 um

PS5 (Fig. 18f). Similar to female P5. Surface with two addi-
tional pores. Innermost seta absent, remaining six setae similar
to setae of female P5.

P6 (Fig. 18). Two asymmetrical plates, left side bigger than
right. Each side with three setae, central seta longest with
plumose distal half, other two setae slender and bare.

Cylindropsyllus flexibilis sp. nov.

Type locality: Plateau of the Great Meteor Seamount, subtrop-
ical north-eastern Atlantic (30.0° N, 28.5° W); biogenic car-
bonate sediment; 284-339 m water depth.

Type material: Holotype, female, no. 21, undissected, 1
slide, coll. no. SMF 37176/1; paratype 1 (allotype), male,
no. 21, undissected, 1 slide, coll. no. SMF 37177/1; paratype
2, female, no. 20, dissected, mounted on 10 slides, coll. no.
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SMF 37178/1-10; paratype 3, female, no. 21, dissected,
mounted on 2 sides, coll. no. SMF 37179/1-2; paratype 4,
female, no. 21, dissected, mounted on 8 slides, coll. no.
SMF 37180/1-8; paratype 5, male, no. 21, dissected, mounted
on 7 slides, coll. no. SMF 37181/1-7; paratype 6, male, no.
20, dissected, mounted on 3 slides, coll. no. SMF 37182/1-3.

Etymology: The species name “flexibilis” refers to the very
flexible setae on the antennal endopod and the P4 exp3.

Description of the female:

Habitus (Fig. 20a, b). Slender and vermiform, body length
measured in lateral view, excluding rostrum and caudal rami,
707-758 um (average, 731 um, n=4). P1-bearing somite
fused with cephalosome to form cephalothorax, covered with
several sensilla and pitted (see inset in Fig. 20a). Rostrum
triangular with two sensilla, separated from cephalothorax,
visible in lateral view, extending to distal margin of first
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(paratype 3); e female P5, P6, and genital complex (paratype 3); f male

basis broken (paratype 3); d female P4, anterior, seta on basis broken

Fig. 18 Cylindropsyllus valentini sp. nov., swimming legs, dashed setae
added from other side of corresponding paratype. a Female P1, anterior

50 um

PS5 and P6, setae on right P6 broken (paratype 4). Scale bar

seta on basis

(paratype 3); b female P2, posterior, with intercoxal sclerite,
¢ female P3, posterior, with intercoxal sclerite, seta on

broken (paratype 2);
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Fig. 19 Cylindropsyllus valentini sp. nov., male. a Habitus, dorsal, rectangular inset showing detailed surface structure (paratype 1); b habitus, lateral
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(paratype 1); ¢ P2, anterior (paratype 4); d P3, anterior (paratype 4); e endopod of P4, lateral (paratype 4). Scale bar
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Fig. 20 Cylindropsyllus flexibilis sp. nov., female. a Habitus, dorsal, rectangular inset showing detailed surface structure (holotype); b habitus, lateral (holotype);
¢ caudal rami, dorsal, caudal setae indicated by I-VII (paratype 2); d caudal ramus, lateral (paratype 2). Scale bar =200 pm (a, b) and 25 pm (c, d)

@ Springer



Mar Biodiv

antennular segment. Postero-dorsal margins of all somites
with hyaline frill. Dorsal and lateral sensilla on each somite,
except for penultimate somite. Urosomites two and three
fused to form genital double-somite (Fig. 20b). Anal opercu-
lum small and bare (Fig. 20c).

Caudal ramus (Fig. 20c, d). About 2.7x longer than prox-
imal width, cylindrical. Six bare setae in distal third: seta I
absent, seta II lateral, slender; seta III dorsal, arising from
small pedestal, long and slender; seta IV apical, small and
slender, fused at basis with seta V; seta V apical, proximal
quarter styliform, remainder long and flexible; seta VI apical
on inner margin, slender, smaller than seta I'V; seta VII dorsal,
on inner margin, slender and bare, biarticulated at base.

Antennule (Fig. 21). Seven-segmented, second segment
longest; seventh segment as long as fifth and sixth segments
combined. All setae slender and bare, except for plumose
outer dorsal seta on second segment. Setal formula: 1-1; 2—
7; 3—4; 42+ (1+ aesthetasc); 5—1; 6-2; 7-7+ (1+ aesthetasc).

Antenna (Fig. 22a). Coxa small. Allobasis 2.3 longer than
wide, bare. Exopod one-segmented, in proximal third of
allobasis; elongated, 4.6x longer than wide, with two slender
apical setae, inner one longest and plumose. Endopod one-
segmented: armed with broad spinules and two bare, broad
inner spines; five apical elements, innermost two spine-like
and bipinnate, innermost one smallest, two central setae long,
slender and flexible, outermost seta distally flexible, with
broad spinules on proximal half.

Mandible (Fig. 22b, b"). Gnathobase well developed with
four teeth, two with several tips, and one short, bare seta
(Fig. 23b"). Basis bare. Endopod with one lateral seta close
to basis on inner margin, and two apical setae, both slender
and bare.

Maxillule (Fig. 22c). Praecoxa with five spines, each
with several tips, one bare apical seta on posterior side
and two long, slender surface setae on anterior side.
Coxa with one long, bipinnate seta; coxal epipodite
bare. Basis with three slender, bare setae. Exopodite
and endopodite, each represented by one slender, bare
seta.

Maxilla (Fig. 22d). Syncoxa with two cylindrical
endites: proximal endite with two setae, proximal seta
pinnate; distal endite with three setae, two pinnate, one
bare. Basis with one pinnate claw, accompanied by two
slender, bare setae, one dorsal and one ventral. Endopod
represented by three slender, bare setae.

Maxilliped (Fig. 22d"). Rudimentary, comprising single
plate with two protrusions on distal end; plate connected
to syncoxa of maxilla.

Swimming legs (Fig. 23a—d). Unless otherwise specified,
outer spines of exp1-3 pinnate. For setal formula see Table 3.

P1 (Fig. 23a). Coxa bare. Basis bare, without seta. Exopod
three-segmented: expl and exp2 outer margin with setules,
and each with outer spine; exp3 outer margin with setules,
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one subapical and two pinnate outer spines, and flexible apical
setae. Endopod two-segmented, slightly shorter than exopod:
enpl with small spinules across surface and distally serrated
inner seta; enp2 with spinules on outer margin, two long,
flexible apical setac and one small, bare subapical inner seta.

P2 (Fig. 23b). Coxa with two pores. Basis with slender and
bare seta. Exopod three-segmented: exp1 with broad spinules
on outer margin, exp2 with small spinules on outer margin,
both with one outer spine; exp3 with small spinules on outer
margin, one outer spine and two bipinnate, long apical setae.
Endopod two-segmented, slightly longer than exp1: enp1 with
distally serrated inner seta; enp2 with one long, bipinnate api-
cal seta. Intercoxal sclerite 3% broader than long.

P3 (Fig. 23c, c¢’). Coxa bare. Basis with slender and bare
seta. Exopod three-segmented: expl and exp2 with few spi-
nules on outer margin and one outer spine; exp3 with several
spinules on outer margin, one outer spine, two long, bipinnate
apical setae and one long, distally serrated inner seta. Endopod
two-segmented, nearly as long as expl and exp2 combined:
enpl bare; enp2 with process (Fig. 23¢"), and two bare apical
setae. Intercoxal sclerite 2% broader than long.

P4 (Fig. 23d). Coxa bare. Basis with one pore, and
plumose outer seta. Exopod three-segmented: expl with
several pores and broad spinules, exp2 with two pores,
row of setules proximally and broad spinules distally,
both with one outer spine; exp3 half as long as exp2,
with row of setules proximally and small spinules dis-
tally, one outer spine, two bipinnate apical setae, inner
one flexible, and one distally serrated subapical seta on
inner margin. Endopod two-segmented, as long as expl:
enpl bare; enp2 bare, one bipinnate apical seta.

P5 (Fig. 23e). Pair of separate plates, each with one pore
and one spinule. Seven setae present: innermost seta pinnate,
second inner seta slender and bare, two setae on distal end,
both bare, inner one longest, three setac on outer margin, two
small and slender, outermost articulated at base, plumose at
distal end.

P6 and genital field (Fig. 23e). Genital double-somite
completely fused. P6 consisting of symmetrical plates which
strongly narrow distally; one slender, bare distal seta, broken
on left side. Copulatory pore uncovered, distal, far from P6.

Description of the male:

Habitus (Fig. 24a, b) and most features as in female. Sexual
dimorphism of body length, antennule, P2, P3, P5, and P6.
Body length measured in lateral view, excluding rostrum and
caudal rami, 680731 um (average, 706 um, n=2).

Antennule (Fig. 25a, b). Haplocer, nine-segmented: second
segment the longest, fourth segment very small, only visible in
dorsal view (Fig. 25b, arrow), covered by swollen fifth seg-
ment in ventral view (Fig. 25a), sixth segment hardly visible
in ventral view (Fig. 25a), large in dorsal view (Fig. 25b); all
setae slender and bare, except for plumose dorsal seta on sec-
ond segment; second segment with eight setae, four on ventral



Fig. 21 Cylindropsyllus flexibilis sp. nov., antennule, female, dorsal (paratype 2). Scale bar =25 um
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Fig. 22 Cylindropsyllus flexibilis sp. nov., mouthparts, female. a Antenna (paratype 2); b mandible (paratype 3); b* mandible, lateral (paratype 3); ¢
maxillule (paratype 3); d maxilla (paratype 3); d* maxilliped (paratype 3), attached to maxilla. Scale bar =25 pm
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Fig. 25 Cylindropsyllus flexibilis sp. nov., antennule, male (paratype 2). a General shape, ventral; b segments III to VI, small segment IV marked by

arrow, dorsal. Scale bar

25 um
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<« Fig. 26 Distribution of the recorded species of Cylindropsyllidae at the
sampled locations (#1—#21) across the plateau of the Great Meteor
Seamount during the expedition POS397 GroMet of the R/V
“Poseidon” in 2010 (contour interval 50 m; R/V Meteor M42/3
Hydrosweep Survey, Mercator WGS84 1:550000 at 0°)

side, four on dorsal side, five in total on distal margin. Setal
formula: 1-1; 2-8; 3-5; 4-2; 5-6+ (1+ aesthetasc); 6-1; 7-1;
8—-0; 9—7+ (1+ aesthetasc).

P2 (Fig. 24c). Coxa bare. Basis with hook-shaped apoph-
ysis on inner edge. Exopod as in female: Exp3 inner seta
absent, claw present, as long as whole exopod, heavily plu-
mose, distal tip with minute spinules. Endopod as in female.

P3 (Fig. 24d). Coxa, basis and exopod as in female.
Endopod two-segmented: enpl inner margin with spiniform
extension, longer than exopodal segments, blunt tip; enp2
with two long, pinnate setae.

P5 (Fig. 24e). Similar to female P5. Surface with tube-pore.
Six setae present: innermost seta minute; two elements on distal
end, one long, slender inner setac and one stout, bare outer
spine; outer margin with three setae, inner two smaller than in
female, outer one articulated at base and biplumose at distal end.

P6 (Fig. 24f). Two asymmetrical plates with pores, left side
bigger than right. Each plate with three setae, central seta
longest with plumose tip, other two setae slender and bare,
inner one shortest.

Geographical distribution

In total 493 adult specimens were collected from the GMS
plateau, 93 (19%) from the northern region, 208 (42%) from
the middle region, and 192 (39%) from the southern region.
Six species were identified, two (Boreopontia heipi Willems,
1981, Selenopsyllus dahmsi Moura & Pottek, 1998) were al-
ready known to science, and four are described as new species
in the present contribution: Cylindropsyllus valentini sp. nov,
Cylindropsyllus flexibilis sp. nov., Monsmeteoris
wiesheuorum sp. nov., and Monsmeteoris reductus sp. nov.
(Table 2).

Specimens of Cylindropsyllidac were found across the pla-
teau (Fig. 26). Cylindropsyllus valentini sp. nov. was the most
abundant species identified, being present at each station in
every region. Monsmeteoris reductus sp. nov. and B. heipi
were also recorded in every region, but not at every station:
M. reductus sp. nov. was not found at southern station #16,
and B. heipi was not found at northern station #5, middle
stations #7 and #14 or southern stations #16 and #19.
Selenopsyllus dahmsi was less abundant and was found in
every region but only at single stations (northern region: #2;
middle region: #9, #11, #12, #13; southern region: #15, #19,
#20). Cylindropsyllus flexibilis sp. nov. and M. wiesheuorum
sp. nov. were the rarest species on the plateau:
M. wiesheuorum sp. nov. was only identified in the middle

(#8, #12) and southern regions (#15, #17, #18, #19, #20, #21),
whilst C. flexibilis sp. nov. was only recorded in the southern
region (#20, #21).

Discussion
Systematics

The taxon Cylindropsyllidae comprises 13 genera: Bolbotelos
Huys & Conroy-Dalton, 2006 (Huys and Conroy-Dalton
2006b), Boreopontia Willems, 1981, Boreovermis Huys &
Conroy-Dalton, 2006 (Huys and Conroy-Dalton 2006b),
Cylindropsyllus Brady, 1880, Cylinula Coull, 1971,
Evansula Scott, 1906, Monsmeteoris gen. nov., Navalonia
Huys & Conroy-Dalton, 1993, Selenopsyllus Moura &
Pottek, 1998, Stenocaris Sars, 1909, Stenocaropsis
Apostolov, 1982, Vermicaris Kornev & Chertoprud, 2008,
and Willemsia Huys & Conroy-Dalton, 1993. It is monophy-
letic and can be characterized by several in detailed discussed
apomorphic characters (Table 4, characters 1-3) given by
Martinez Arbizu and Moura (1994) and expanded by Huys
and Conroy-Dalton (2006a). However, the apomorphic (or
possibly plesiomorphic) state of some characters (Table 4,
no. 4-6) remains unclear in these studies, as they may be
either original or secondary lost. Thus, a systematic revision,
including also genetic analysis, is needed to update, by
addition and refinement, the autapomorphies for
Cylindropsyllidae.

Placement of Monsmeteoris gen. nov.

Given the list of apomorphies of Cylindropsyllidae (Table 4,
nos. 1-3), the placement of the new genus Monsmeteoris gen.
nov. within this family is without difficulty, all apomorphies
being present in Monsmeteoris gen. nov.

Within the Cylindropsyllidae, genera can be identified by
specific apomorphic characters, being discussed in detail in
the corresponding articles (Table 4, nos. 8-38; genera
Stenocaris and Vermicaris are excluded from Table 4 and
any further discussion, as no apomorphic characters were
mentioned in the associated study). As none of these charac-
ters applies to the species Monsmeteoris wiesheuorum sp. nov.
and M. reductus sp. nov., they cannot be included within any
of the genera proposed in previous studies. Moreover, the
groundpattern of all genera reveal an antenna with allobasis
(Table 4, no. 7), whereas the plesiomorphic condition is pres-
ent in the outgroup Leptopontiidae as well as in
M. wiesheuorum sp. nov. and M. reductus sp. nov., possibly
indicating a basal position of Monsmeteoris gen. nov. within
the Cylindropsyllidae. Additionally, the two cylindropsyllid
species share two synapomorphic characters (Table 4, nos.
31, 32), which are based on the principle of oligomerization
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(Huys and Boxshall 1991) and whose plesiomorphic condi-
tions are defined against a baseline morphology of
Leptopontiidac and Copepoda (Huys and Boxshall 1991),
supporting the erection of the new genus Monsmeteoris gen.
nov.:

Five distal elements on the antennal endopod, outer-
most small seta absent (character 31), the most derived
condition, is recorded in both species of Monsmeteoris
gen. nov. Even though this state of character is also pres-
ent in single species of other Cylindropsyllidae genera
(e.g., Cylindropsyllus valentini sp. nov., C. flexibilis sp.
nov., Selenopsyllus profundus (Becker, 1979),
Stenocaropsis pristina (Wells, 1968), the groundpattern
of these genera reveals the plesiomorphic condition, six
distal elements, with the small, outermost seta fused at the
basis to the adjacent seta. Due to the principle of parsi-
mony, it is more likely that the loss of the small, outer-
most seta may have occurred several times within the
Cylindropsyllidae than the same secondary development
of the outermost seta being fused at the basis of the adja-
cent one. Moreover, the taxa bearing the same
apomorphic condition of this character as Monsmeteoris
gen. nov. can be distinguished from the latter by other
apomorphies, which are present in their plesiomorphic
condition in Monsmeteoris gen. nov. (see Table 4, nos.
8-30 and 33-38). Thus, the loss of the minute, outermost
seta of the antennal endopod is seen as an autapomorphy
for the new genus.

The P4 endopod is absent (character 32) in Monsmeteoris
gen. nov. This segmental loss is unique within the
Cylindropsyllidae, the P4 endopod being at least one-
segmented in the groundpattern of all other cylindropsyllid
taxa, as well as in the outgroup Leptopontiidae. This reduced
state is, therefore, seen as autapomorphy for Monsmeteoris
gen. nov.

The taxon Monsmeteoris gen. nov. is a valid
monophylum characterized by autapomorphies 31 and
32 (Table 4).

Additionally, the swollen segment bearing an
aesthetasc of the male antennule is followed by two seg-
ments distally in Monsmeteoris gen. nov., which is unique
within all genera of Cylindropsyllidae. The groundpattern
of Navalonia indicates the presence of three distally lo-
cated segments and each of the remaining genera (as well
as in the outgroup Leptopontiidae) shows a total of four
segments distally to the swollen (5th segment) with
aesthetasc. Thus, the distal segments 6 and 7 of the adult
(C VI) Monsmeteoris gen. nov. possibly consisted of two
segments each in the C V-stage, which got fused in the
last molt (Dahms 1989). This was already observed for
male antennules in other Harpacticoida, e.g., in Alfeutha
interrupta (Goodsir, 1845) and Drescheriella gracilis
Dahms & Dieckmann, 1987(Dahms 1989). However,

@ Springer

without information on the appearance of the antennule
at the C V-stage, this remains uncertain and future inves-
tigation on the development of the antennule of all
cylindropsyllid taxa will reveal, if this fusion can be des-
ignated as autapomorphy for Monsmeteoris gen. nov.
Nevertheless, as the character “swollen segment bearing
an aesthetasc of the male antennule followed by two seg-
ments distally” is only present in the species of
Monsmeteoris gen. nov., it can be used for the typological
classification of Monsmeteoris gen. nov.

However, the placement of Monsmeteoris gen. nov. within
the Cylindropsyllidae and its relationship with other genera is
difficult to evaluate. Monsmeteoris gen. nov. shares different
apomorphies with taxa throughout Cylindropsyllidae (e.g.,
Cylindropsyllus, seta I of the caudal rami reduced; Evansula,
female P2 endopod one-segmented), which indicate their
close relationship. In contrast, Huys and Conroy-Dalton
(2006b) revealed a well-supported clade within the
Cylindropsyllidae, the Navalonia-clade, including the taxa
Navalonia, Willemsia, Boreovermis and Bolbotelos. Basing
on these characters (Table 4, nos. 34-38), the genus
Monsmeteoris gen. nov. is not closely related to this clade.
However, a detailed phylogenetic revision of this family in-
cluding not only morphological but also genetic data is re-
quired to clarify the relationships within the taxon.

The placement of Monsmeteoris wiesheuorum sp. nov.
and Monsmeteoris reductus sp. nov. within Monsmeteoris
gen. nov.

Monsmeteoris wiesheuorum sp. nov. and Monsmeteoris
reductus sp. nov. can be clearly assigned to Monsmeteoris
gen. nov. due to apomorphies 31 and 32 (Table 4). They can
be separated into distinct species based on specific
autapomorphies (Table 5):

In Monsmeteoris wiesheuorum sp. nov., the genital pore is
covered by a two-flapped genital operculum (character A),
which is unique within the Cylindropsyllidae. The genital
field of M. reductus sp. nov. is without this operculum and
resembles that of other cylindropsyllid species (e.g.,
Boreovermis bilobatus Huys & Conroy-Dalton, 2006 (Huys
and Conroy-Dalton 2006b)). Therefore, this character is
autapomorphic for Monsmeteoris wiesheuorum sp. nov.

In M. wiesheuorum sp. nov., the first segment of the anten-
nule is bare (character B), but armed with spinules in
M. reductus sp. nov. and other species of Cylindropsyllidae
(e.g., Evansula incerta (Scott, 1892), Cylindropsyllus laevis,
Cylinula arganoi Cottarelli & Venanzetti, 1989). Following
the principle of parsimony, it is more likely that the spinules
were lost in M. wiesheuorum sp. nov. than evolved several
times in different taxa. Hence, it is seen as autapomorphic
for M. wiesheuorum sp. nov.
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Table 5

List of apomorphic characters for the species Monsmeteoris wiesheuorum sp. nov., Monsmeteoris reductus sp. nov., Cylindropsyllus valentini
sp. nov., and Cylindropsyllus flexibilis sp. nov., as well as of synapomorphic characters of the latter two species

No. Apomorphic condition Plesiomorphic condition
Apomorphic characters of A Genital pore covered by 2-flapped genital operculum Without genital operculum
Monsmeteoris wiesheuorum sp. nov. B First segment of antennule without spinules With spinules
C Proximal endite of maxilla with 2 elements, With 3 elements, distal seta present
distal seta lost
Apomorphic characters of D Rostrum fused to cephalothorax Rostrum separated
Monsmeteoris reductus sp. nov. E Maxillular exopod represented by 1 seta Represented by 2 setae
F Female P3 endopod absent At least 1-segmented
G P4 absent Present
H Female PS5 absent Present
1 P2 exp3 with 3 distal elements, 1 of which 4 distal elements, 2 of which
apically located apically located
J P3 exp3 with 3 distal elements, innermost serrated 4 distal elements, innermost serrated
seta absent seta present
K P2 enpl with 1 distal element, apically located 2 distal elements, apically located
L Male P5 with 2 pairs of 2 small setae, reminding With at least 3 setae on each plate
2 lost plates
M Plates of male PS5 lost Present
Na Female P6 outer seta lost Present
Nb Female P6 middle seta lost Present
Nc Female P6 inner seta lost Present
(0] Male P6 with 1 seta on each plate With at least 2 setae on each plate
Apomorphic characters of P Female P3 enp2 with at most 1 distal element, 2 distal elements, apically located
Cylindropsyllus valentini sp. nov. apically located
Q Lateral seta of mandibular endopod lost Present
Ra Female P6 outer seta lost Present
Rb Female P6 middle seta lost Present
Re Female P6 inner seta lost Present
S Inner margin of caudal rami concave Straight
Apomorphic characters of T Inner apical seta of P4 exp3 very flexible Of normal shape
Cylindropsyllus flexibilis sp. nov. U Distal part of outermost seta of the antenna Of normal shape
endopod very flexible
v Antenna endopod with stout spines Of normal shape
Synapomorphic characters of w Mandibular endopod with at most 2 distal setae With at least 3 distal setae
Cy é’"g”l qp;y lius }}lalemin?bs'rl): nov. X Inner seta P4 enp2 absent Present
and Cylindropsylius flexibilis sp. nov. Y Proximal styliform part of seta V of caudal Slightly pronounced

rami strongly pronounced

In M. wiesheuorum sp. nov., the proximal endite of the
maxilla is armed with only two elements, the distal seta is lost
(character C), but three elements are present in M. reductus sp.
nov. as well as in other species (e.g., Boreopontia heipi,
Willemsia calceola Huys & Conroy-Dalton, 1993). Two ele-
ments are also present in species of Cylindropsyllus, but this
taxon can be clearly distinguished from Monsmeteoris gen.
nov. by the plesiomorphic states of apomorphies 31 and 32
(Table 4), and the apomorphic appearance of the reduced max-
illiped (Table 4, character 33), which is prehensile in
Monsmeteoris gen. nov. Thus, this reduction is seen as
autapomorphy for M. wiesheuorum sp. nov.

The combined autapomorphies, A—C, clearly support the
erection of M. wiesheuorum sp. nov. as a new species.

In M. reductus sp. nov., the rostrum is fused to the cephalo-
thorax (character D), whereas it is separated in M. wiesheuorum
sp. nov. and all other species of Cylindropsyllidae. Therefore,
this unique character is seen as autapomorphy for M. reductus
Sp. nov.

In M. reductus sp. nov., the exopod of the maxillule is
represented by one slender seta (character E), while in M.
wiesheuorum sp. nov. two setae are present. The exopod of
the maxillule represented by one seta is also seen in other
species of Cylindropsyllidae (e.g., Boreovermis bilobatus,
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Cylindropsyllus laevis, Cylinula proxima Coull, 1971), as is
the two setae state (e.g., Bolbotelos longisetosus Huys &
Conroy-Dalton, 2006 (Huys and Conroy-Dalton 2006b),
Selenopsyllus dahmsi). However, all these species can be sep-
arated by other apomorphies (Boreovermis bilobatus: basis of
male P2 with double spinous process (Huys and Conroy-
Dalton 2006b); Cylindropsyllus laevis: unisetose antennal
exopod (Huys 1988); Cylinula proxima: one-segmented man-
dibular palp; Bolbotelos longisetosus: caudal ramus bi-
laterally compressed and bulbous (Huys and Conroy-Dalton
2006b); Selenopsyllus dahmsi: nine-segmented male anten-
nule), which are plesiomorphic in M. reductus sp. nov.
Similarly, M. reductus sp. nov. can be clearly distinguished
from M. wiesheuorum sp. nov., see above, and therefore the
maxillular exopod represented by one seta is considered
autapomorphic for M. reductus sp. nov.

Monsmeteoris reductus sp. nov. exhibits three different
segmental losses which are not seen in M. wiesheuorum sp.
nov., and these are, therefore, designated as autapomorphies
for M. reductus sp. nov.: The female P3 enp (character F), the
P4 (character G), and the female P5 (character H) of
M. reductus sp. nov. are absent. These segmental losses are
unique within the Cylindropsyllidae, and therefore account as
autapomorphies for M. reductus sp. nov.

Monsmeteoris reductus sp. nov. exhibits three setal reduc-
tions: Only three distal elements are present on the P2 exp3,
one of which being apically located (character I), three distal
elements are present on the P3 exp3, with the innermost, ser-
rated seta being absent (character J), and only one apically
located distal element is present on the P2 enpl (character
K), whereas P2 exp3 of M. wiesheuorum sp. nov. is armed
with four distal elements, two of which being apically located,
P3 exp3 bears the innermost serrated seta, and P2 enpl is
armed with two apical elements. These setal reductions also
occur in some cylipdropsyllid species (e.g., Boreovermis
bilobata: P2 exp3 with three distal elements, one of which
apically located; Evanusla incerta: innermost, serrated seta
of P3 exp3 absent; Selenopsyllus dahmsi: P1 enpl with one
apical seta), whilst others retain these setae (e.g., Cylinula
proxima: P2 exp3 with four distal elements, two of which
apically located; Selenopsyllus dahmsi: innermost, serrated
seta of P3 exp3 present; Evansula arenicola: P1 enpl with
two apical setae). Due to the apomorphic characters listed in
Table 4, the species can clearly be separated and these setal
reductions seem to have occurred several times. Therefore,
these setal reductions can be designated as autapomorphies
for M. reductus sp. nov.

In M. reductus sp. nov., the PS5 has the most derived state
known within the Cylindropsyllidae. The female P5 is lost
(character H), while the male P5 is reduced to two pairs of
two small setae each, reminding two lost plates, (character L)
on the segment margin, thus the plates are lost (character M).
In all other species, the P5 consists of distinct plates, each
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armed with up to eight setae of different shapes in the female,
and up to seven setae in the male. Thus, the loss of the P5 in
the female and the reduction in the male are seen as two
autapomorphies for M. reductus sp. nov.

In M. reductus sp. nov., the P6 is strongly reduced in both
sexes. The female P6 consists of two symmetrical bare plates
without setae (characters Na—Nc): This is known from three
other species, Cylindropsyllus valentini sp. nov, Willemsia
calceola, and Bolbotelos longisetosus, but these can be clearly
separated from M. reductus sp. nov. by apomorphies 31 and
32 (Table 4). Therefore, it is assumed that this loss of setae
occurred several times and is therefore autapomorphic for
M. reductus sp. nov.

In contrast, the male P6 consists of asymmetrical plates as
in all other species of Cylindropsyllidae, but they are much
smaller in size and armed with only one seta on each side
(character O). This is the most derived condition for this char-
acter and is unique within the Cylindropsyllidae and thus
again represents an autapomorphy for M. reductus sp. nov.
In most cylindropsyllid species, the male P6 is armed with
three setac on each plate, whereas also two setae per plate
are present (e.g., Boreovermis bilobatus).

Autapomorphies D-O clearly support the erection of
M. reductus sp. nov. as a new species.

Placement of Cylindropsyllus valentini sp. nov.
and Cylindropsyllus flexibilis sp. nov. within the genus
Cylindropsyllus

In contrast with the typical prehensile maxilliped (Fig. 4e) of
Cylindropsyllidae, all species of Cylindropsyllus share a re-
duced maxilliped (Table 4, no. 33), consisting of a single plate
with two protrusions on the distal end (Fig. 17¢). This
apomorphic condition is only shared with the taxon Cylinula
(Table 4, no. 33), indicating that Cylinula and Cylindropsyllus
could be sister taxa (Huys 1988; Huys and Willems 1993).
Cylinula can be distinguished from Cylindropsyllus by the
apomorphic P1 endopod, being armed with claws on the distal
segment and having a first segment that is longer than the
exopod. Unfortunately, up to date no further autapomorphies
are known to designate the taxon Cylindropsyllus as
monophylum. To do so, a detailed revision on this genus is
needed, which was not the scope of the present study.

Both C. valentini sp. nov. and C. flexibilis sp. nov. can be
assigned to Cylindropsyllidae, as they share synapomorphies
1-6 (Table 4). Moreover, in both species the reduced maxilli-
ped is present, indicating the affiliation to Cylindropsyllus or
Cylinula. The two species C. valentini sp. nov. and C. flexibilis
sp. nov. are typologically allocated to the taxon
Cylindropsyllus, as the shape, segmentation and setation of
the P1 indicates that they belong to Cylindropsyllus rather than
to Cylinula.
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Within the taxon Cylindropsyllus both C. valentini sp. nov.
and C. flexibilis sp. nov. can be defined as distinct species
owing to several apomorphies (Table 5):

In C. valentini sp. nov., five different setal reductions
are considered to be autapomorphies following the prin-
ciple of oligomerization (Huys and Boxshall 1991).
Firstly, the female P3 enp2 is armed with only one
apical seta (character P), whereas in all other species
of Cylindropsyllidae more than one seta is present and
is therefore unique within this taxon.

The second setal reduction considered to be autapomorphic
in C. valentini sp. nov. is the absence of a lateral seta on the
mandibular endopod (character Q), which is present in all
other species of Cylindropsyllus. This seta is also absent in
species of different taxa (e.g., Willemsia calceola), but
these can be distinguished by the appearance of the
maxilliped, which is reduced in Cylindropsyllus but pre-
hensile in the other taxa.

The third to fifth setal reductions considered to be
autapomorphic in C. valentini sp. nov. are the absence
of all setae on the female P6 (character Ra—Rc), which
has three setac in C. remanei, and one (presumably the
remaining middle seta) in C. flexibilis sp. nov. It is not
possible to compare this character in all species of
Cylindropsyllidae, as either females are unknown
(C. govaerei, C. kunzi, C. ibericus) or the female P6 is
not described (e.g., Sars 1909; Huys 1988). A bare female
P6 has been also described for Bolbotelos longisetosus,
Monsmeteoris reductus sp. nov., and Willemsia calceola.
These species belong to distinctive taxa, suggesting that
this reduction took place convergently several times.

These five setal reductions (characters P-R) are also dis-
cernable in Leptopontiidae, but Leptopontiidae and
Cylindropsyllidae can be clearly distinguished by
apomorphies 1-6 (Table 4) for Cylindropsyllidae. Therefore,
it is assumed these five setal reductions evolved convergently
and are seen as apomorphies for C. valentini sp. nov.

In C. valentini sp. nov., an additional autapomorphy is the
concave inner margin of the caudal ramus (character S), which
is straight in all other species of Cylindropsyllus. A concave
inner margin is also recorded for Evansula arenicola Nicholls,
1940 and E. spinosa Huys & Conroy-Dalton, 2006 (Huys and
Conroy-Dalton 2006a). But both taxa can be clearly distin-
guished by the maxilliped (reduced in Cylindropsyllus, pre-
hensile in Evansula) and the P1 enpl (longer than expl in
Cylindropsyllus, longer than whole exopod in Evansula).
Following the principle of parsimony, a concave inner margin
of the caudal ramus is most likely to have evolved
convergently in C. valentini sp. nov. and the Evansula species
mentioned above. Furthermore, the straight inner margin
of the caudal ramus is suggested to be plesiomorphic
since it is also recorded in Leptopontiidae, which can be
separated from Cylindropsyllidae by the apomorphic

characters listed in Table 4. Thus, the concave inner mar-
gin of the caudal ramus is considered to be an
autapomorphy for C. valentini sp. nov.

These six apomorphies (characters P-S) clearly support the
erection of C. valentini sp. nov. as a new species.

Cylindropsyllus flexibilis sp. nov. can be defined by three
autapomorphies. Firstly, the inner apical seta of P4 exp3 is
very flexible (character T, indicated by arrow in Fig. 23), a
character state reported neither in Cylindropsyllidae nor in
Leptopontiidae.

Cylindropsyllus flexibilis sp. nov. also exhibits an anten-
nal endopod with an outermost seta that is distally very
flexible (character U). Slightly flexible setae are present
in all species of Cylindropsyllus (proximal half spine-like,
with spinules, distal part slightly flexible with minute spi-
nules; e.g., C. laevis, C. valentini sp. nov.). However, in
Cylindropsyllus, this strongly pronounced flexibility is on-
ly recorded in C. flexibilis sp. nov. In Cylindropsyllidae,
this kind of flexibility is only described in text for
Selenopsyllus profundus: “AuBere Terminalborste des enp
[A2] geiBelartig, die ilibrigen gekniet. [Outermost apical
seta of the endopod [of antenna] very flexible, remaining
setae geniculated]” (Becker et al. 1979), but it is not dis-
cernable in the figure. Even though C. flexibilis sp. nov.
and Selenopsyllus profundus both have this very flexible
setae at the antennal endopod, they can clearly be distin-
guished by the maxilliped, which is reduced in C. flexibilis
sp. nov. and prehensile in S. profundus.

It is most plausible that these flexible setae (characters T, U)
evolved in C. flexibilis sp. nov. rather than them being simul-
taneously reduced in all other Cylindropsyllus species. Hence,
they are defined as autapomorphies for C. flexibilis sp. nov.

Cylindropsyllus flexibilis sp. nov. can be also defined by
stout and robust spines on the antennal endopod (character V),
which is unique within Cylindropsyllidae and Leptopontiidae.
This is therefore considered as autapomorphy for C. flexibilis
Sp. nov.

Autapomorphies T-V clearly support the erection of
C. flexibilis sp. nov. as a new species.

Despite being distinct species, C. valentini sp. nov. and
C. flexibilis sp. nov. share a number of synapomorphies, indi-
cating a close relationship. For example, in both species the
mandibular endopod is armed with at most two distal setae
(character W), whereas all other species of Cylindropsyllidae
bear more than two distal setae (e.g., Cylindropsyllus laevis:
three setae; Selenopsyllus dahmsi: four setae). Additionally,
the P4 enp2 inner seta is completely reduced (character X) in
C. valentini sp. nov. and C. flexibilis sp. nov., but present in all
other species of Cylindropsyllus. This setal loss is also present
in species of Stenocaropsis (e.g., S. pristina), in Boreovermis
bilobatus and in Bolbotelos longisetosus. Although these setae
(characters W, X) are absent in the above mentioned species,
these species also bear a prehensile maxilliped clearly
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differentiating them from C. valentini sp. nov. and C. flexibilis
sp. nov. Therefore, the loss of the outer seta on the mandibular
endopod and the loss of the inner seta of P4 enp2 are seen as
synapomorphies for C. valentini sp. nov. and C. flexibilis sp.
nov. Moreover, the hook-shape of the proximal styliform part
of seta V of the caudal ramus is strongly pronounced (character
Y) in C. valentini sp. nov. and C. flexibilis sp. nov., whereas it is
only weakly present (e.g., Cylindropsyllus laevis, Evansula
incerta) or absent (e.g., Boreopontia heipi) in other taxa of
Cylindropsyllidae. The styliform proximal part of seta V is
considered plesiomorphic due to its presence in basal taxa
(Huys and Conroy-Dalton 2006a). However, its strongly pro-
nounced appearance in C. valentini sp. nov. and C. flexibilis sp.
nov. could indicate two different evolutionary lineages of seta
V within Cylindropsyllidae: the secondary loss of this trait
(Navalonia, Willemsia; Huys and Conroy-Dalton 1993) and
the amplification of the hook-shaped structure. Nevertheless,
as it is shaped in the same way in C. valentini sp. nov. and
C. flexibilis sp. nov., it can be defined as a synapomorphy for
these species and is a strong indicator of their close relationship.

Furthermore, a process is present on the female P3 enp?2 in
C. valentini sp. nov. and C. flexibilis sp. nov., possibly the
transformation of the outer distal spine (Huys and Willems
1993), which is only also recorded in the two species of
Cylinula. The differentiation between Cylindropsyllus and
Cylinula is only based on two apomorphic characters of
Cylinula (Table 4, nos. 8 and 9) as no autapomorphy of
Cylindropsyllus is known up to date. Thus, the arrangement of
these two taxa has to be conducted typologically. As a conse-
quence of this unresolved relationship within Cylindropsyllus
and Cylinula, and of the missing apomorphic characters of
Cylindropsyllus, it is not possible to determine the apomorphic
state of the process on the female P3 enp2. A future revision on
Cylindropsyllus revealing unambiguous autapomorphies might
identify the process on the female P3 enp2 as an synapomorphy
only for C. valentini sp. nov., C. flexibilis sp. nov., or as a
synapomorphy for C. valentini sp. nov., C. flexibilis sp. nov.,
and the species of Cylinula. Nevertheless, this character is one
more strong indicator for the close relationship of C. valentini
sp. nov. and C. flexibilis sp. nov.

Geographical distribution

Cylindropsyllidae occurred all over the plateau (Table 2),
whereas Cylindropsyllus valentini sp. nov. was the most abun-
dant species of Cylindropsyllidae on the plateau and occurred
at every station. The species Boreopontia heipi and
Monsmeteoris reductus sp. nov. were identified in every re-
gion, but were not identified at every station. However, this is
likely to result from undersampling rather than their absence
per se, since they are present across the plateau and where they
are recorded they are in high abundance. Additionally,

@ Springer

Selenopsyllus dahmsi and M. wiesheuorum sp. nov. occurred
at single stations but across the plateau.

The distribution of these five species indicates that the geo-
morphology of the plateau does not affect their dispersal, as
already suggested for Zosimeidae (Pointner 2017). Hence, the
two pinnacles on the plateau seem not to act as barriers to
dispersal. Additionally, the complex current system around
the GMS seems not to zonate the community of
Cylindropsyllidae, but possibly intermixes it. Strong currents
could stir up specimens of Cylindropsyllidae and distribute
them across the plateau, as already suggested for Zosimeidae
(Pointner 2017). The elongated body shape of
Cylindropsyllidae is typical of interstitial inhabitants of coarse
sediments (Hicks and Coull 1983), and it is likely that when
they re-enter the plateau sediment following dispersal they are
able to inhabit this new area owing to the homogeneous bio-
genic carbonate sediment. Thus, the geographical features
present at the GMS do not zonate the community of
Cylindropsyllidae on the plateau, but support one heteroge-
neous assemblage.

The rare species, Cylindropsyllus flexibilis sp. nov., was
only recorded at two stations in the southern region and seems
to have a restricted distribution. This may indicate the pres-
ence of microhabitats on the plateau, but this will need to be
confirmed by additional sampling at a smaller scale.

The two species identified on the plateau that were already
known to science exhibit a wide distribution. Boreopontia
heipi has been also recorded in the southern North Sea, the
Kwinte Bank (Belgium; Willems 1981) and the Southern
Bight (Belgium, Netherlands; 12.6-49.1 m; Huys and
Conroy-Dalton 1993), and the Atlantic Ocean, Bay of
Douarnenez (France; Bodin 1984). Selenopsyllus dahmsi has
been recorded from the Antarctic Ocean (Weddell Sea,
2000 m; Moura and Pottek (1998)) and the southeast
Atlantic Ocean (Angola Basin, 5389 m; George et al. 2014),
and with the addition of the GMS plateau, is now known to be
eurybathic, with a depth range from 5389 up to 287 m (GMS,
station no. 9) below sea level.

The presence of the two known species on the plateau
indicates that species reach this seamount by chance (via ac-
cidentally drifting in the water column or through the deep sea
needs to be further investigated), as already suggested at the
GMS for Harpacticoida in general (George and Schminke
2002) and for Zosimeidae (Pointner 2017) and Argestidae
(George 2004) in particular. The GMS may, therefore, play
an important role in species distribution and act as a “stepping
stone,” as it provides a suitable shallow-water habitat within
the deep sea for harpacticoid species. In contrast, the four
newly described species have several autapomorphies
(Table 5, nos. W-Z). Additionally, C. valentini sp. nov. and
C. flexibilis sp. nov. seem to be very closely related, and the
presence of a new genus within the Cylindropsyllidae, which
bears reduced features as well as very basal characters, might
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point to radiation on the plateau, as already suggested for
Argestidae (George 2004), Paramesochridae (Plum and
George 2009), and Zosimeidae (Pointner 2017). The presence
of these four species, therefore, might support a possible iso-
lated (“trapping stone”) character of the GMS for at least part
of the Harpacticoida (George 2004; Plum and George 2009;
Pointner 2015, 2017) compared with other seamounts and
islands, which seem to act as stepping stone or even as
“staging post” at least for Paramesochridae (Packmor et al.
2015) and Normanellidae (Packmor and Riedl 2016).

The presence of B. heipi and S. dahmsi indicating a possi-
ble stepping stone role of GMS, combined with the character-
istics of the newly described species indicating the trapping
stone potential of GMS, highlight the urgent need for contin-
ued investigation on more seamounts, islands and their sur-
rounding deep sea in order to elucidate the role of these ele-
vations in the oceanic distribution of Harpacticoida.
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