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Canuellidae) from the Great Meteor Seamount pla{eabtropical NE Atlantic Ocean), with
remarks on the geographical distribution of theugen
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Abstract

The speciedlicrocanuella secundap. n. (Copepoda, Polyarthra, Canuellidae) isrideesit from
the plateau of the Great Meteor Seamount. It cadldmly identified asicrocanuellaMielke,
due to the following generic autapomorphies: (1pysize < 700 um; (2) Reduced armature of
P4 exp3 and enp3 with only 2 setae; (3) P1 enpl3 atimost 4 elements and (4) P1 exp3 with at
most 5 elements. As this is the second describediep ofMicrocanuellg an extended generic
diagnosis is provided. FurthermoM, secundasp. n. can be separated frévin bisetosaMlielke

on the basis of the following apomorphic characted$ Al: 3¢ segment with 3 long, rat-tailed
setae; (B) A2 enpl with 1 seta; (C) MxI basis withendites and with 6 setae.

M. bisetosawas found in the Pacific (Punta Morales, Costa Rika secundasp. n and
two closely related but undescribed species imnAtihentic Ocean (Great Meteor Seamount, Seine
Seamount, Sedlo Seamouri)l species are known from only one locality ealshnce each one
of them might be endemic. However, as the genwgdsly distributed and present on different

seamounts, it can be supposed that seamounts stefpapéng stones within this genus.
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1. I ntroduction

Meiobenthic organisms are smaller than 1000 prok g6 the sediment and neither have any
planktonic life stages, nor a restricted reproductand dispersal (Giere, 2009). However, the
same meiobenthic species can be found world-wideeé@rdyn and Veit-Kohler, 2009; Koller

and George, 2011; Menzel, 2011; Menzel et al., 2@1Um and George, 2009; Pointner et al.,
2013). Many possible distribution mechanisms halveady been discussed, like emergence
(Armonies, 1988; Giere, 2009; Palmer, 1988; Thi2@03; Thistle and Sedlacek, 2004), erosion
(Giere, 2009; Hicks, 1992; Palmer, 1988; Palmer@ndt, 1985) or rafting (Faust and Gulledge,
1996; Giere, 2009; Hicks, 1988; Houle, 1999), adl we geological processes (Giere, 2009;
Sterrer, 1973) and structures (Ax and Armonies,019enzel et al.,, 2011). However, this

problem is still unresolved and has therefore beamed the “Meiofauna Paradox” by Giere
(2009).

Hubbs (1959) elaborated the hypothesis that seasmarould play a role in species
distribution as stepping stone or as a trappingestoapturing specimens. George and Schminke
(2002) referred this hypothesis to meiobenthic oigyas. Until now, the harpacticoid copepods
have only been studied on a small number of seatad@eorge, 2013), among which the Great
Meteor Seamount (GMS) is one of the best-studiegb(@, 2004a, 2004b, 2006; George and
Schminke, 2002; Koller and George, 2011; Plum aedr@e, 2009). It can be seen as a trapping
stone for Harpacticoida, as most of the speciesupnably are endemic (George and Schminke,
2002). Up to now, the new specibBcrocanuella secundap. n. has only been found on the
GMS (March 2010, expedition P397 GroMet, German“Ruseidon”; George, 2010), where it

is very abundant. This supports the hypothesisemr@ and Schminke (2002) of a perhaps high



number of endemic species on the GMS plateau. Neless, two closely related species have
been identified on the Seine and the Sedlo Seam(@imtzow, 2011). The geographical
distribution of the taxoMicrocanuellaMielke, 1994 is discussed in this paper.

Microcanuella secundap. n. belongs to the up to now monotypic taktiorocanuellg
which was established by Mielke (1994) based orréldeiced setal armature of P1, P4 and P5.
As two additional species have been identifigliGrocanuellais no longer monotypic and the
generic diagnosis is therefore extended on badiseoflescribed species. This taxon is part of the
Canuellidae Lang, 1944, which comprises 17 diffegemera (Wells, 2007). Lang (1944) placed
this family (together with Longipediidae Boeck, B36nto the suborder Polyarthra Lang, 1944,
which together with the Oligoarthra Lang, 1944 doefs to the Harpacticoida Sars, 1903. Recent
studies (Dahms, 2004; Seifried and Schminke, 20@8nann, 1984) give valid reasons for the
exclusion of the Polyarthra from the Harpacticoideence the terms Harpacticoida and
Oligoarthra can be seen as synonyms (Seifried ahchitbke, 2003) and the Polyarthra might be

a very basal group of the Copepoda (Por, 1984).

2. Materials and Methods

The type material was collected at the platealnefGMS during the expedition P397 (GroMet;
German RV‘Poseidon” in 2010; George, 2010). The GMS is located at B@W M, 28°30.0 W,
about 550 sea miles to the west of the CanarydsldRrischer, 2005) and raises from a depth
from 4,800 m up to 270 m below the sea surface ig&and Schminke, 2002). Twenty-one
stations, equally distributed over the plateau.(E)g were sampled repeatedly and quantitatively

with a uniform device, the Van Veen grab (0.1 miae).

! According to the World Register of Marine Spec{®oRMS) the number is 18 genera (Walter, 2014),thas taxon

Indicanuellais included as valid genus. However, as alreadgchby Bodin (1997), that genus was establisheBdnker (1972)
in his doctoral thesis, that cannot be regarded asblication ((ICZN Art. 9, § 11). Thu#ndicanuellais not valid and has
therefore been retained apecies incertae sedim Canuella T. and A. Scott, 1893 by Wells (2007). | agreehwihat

argumentation and therefore adopt Wells’ (2007ijgassent.



Sample treatment is described in Pointner et @13 but instead of 5 % buffered
formalin as fixation 96% undenatured ethanol wasdu3he samples were determined to major
level with a Leica MZ 12.5 stereomicroscope. Coplpovere separated from the samples,
counted, mounted on slides with a glycerin-watdutgmn (1:1) and identified on family-level.
All other animals remained in the samples.

All identified Canuellidae were determined to spscievel based on Huys et al. (1996),
Wells (2007) and original species descriptions,hwat Leica DMR microscope. The general
terminology follows Huys et al. (1996).

In total, 361 specimens dflicrocanuella secundap. n. have been collected from the
plateau of the GMS (Tab.1). Eight of these weredus® type specimens. One female and one
male were mounted in glycerin on slides and dravamfthe dorsal and lateral view (400 x
magnifications) and a detailed drawing of the nfaé (2000 x magnification) was made. Six
specimens (four females and two males) of these wessected in order to illustrate the Al,
mouthparts, swimming legs, female genital compled eaudal rami (2000 x magnification). All
drawings were made with the aid of a Leica DM 25@0roscope. All specimens are stored in
the collection of the Senckenberg Forschungsinstind Naturmuseum Frankfurt am Main
(SMF), Germany. Besides these eight specimenantee specimens were chosen randomly for
body length measurements. The body lengtiMafrocanuella secundap. n. was measured
laterally from the tip of the rostrum to the endloé caudal rami.

The map of the plateau of the GMS was created aftdydrosweep survey (George and
Schminke, 2002), the distribution map with the wafie PanMap version 0.9.6 (Diepenbroeck et
al., 2000; NGDC/NOAA, 1993; IOC et al., 1994). Tdmawings were digitalized with the help of

the graphic tablet Wacom Bambo8 generation and the software Adobe Photoshop CS6.



Abbreviations used in this text: Al: antennule, Aghtenna, aes: aesthetasc, cphth:
cephalothorax, CR: caudal rami, enp: endopod, exppod, GMS: Great Meteor Seamount, md:

mandible, mx: maxilla, mxl: maxillule, mxp: maxpked, P1-P6: pereiopods 1-6.

3. Results
Polyarthra Lang, 1944
Canuellidae Lang, 1944

MicrocanuellaMielke, 1994

Type speciesMicrocanuella bisetosMielke, 1994

Other speciedvlicrocanuella secundsp. n.

Generic diagnosis: Body vermiform, comparativelyafirat most 700 um, whole body covered
with small, round depressions. Rostrum well deveth@s long as half of the length of the cphth
and not fused to cphth. P1 bearing somite fusecefhalosome to form a cphth. Second and
third female urosomites fused to form genital deubbmite with clear lateral cuticular ridge.
Distal margin of genital somite and of followingu2osomites with row of long setules. Anal
operculum small, with fine setules. CR of conidase, 3—-4 times longer than wide, maximum
of 7 setae present. Female Al 5-segmented, 6-ségdheém male, only weakly modified,
haplocer. Third segment of both female and malenth 2 aes. Exp of A2 arising from basal
socle, 6- or 7-segmented. Each segment of exp Wikta except last one that bears 3 apical
setae. Enp of A2 3-segmented, 7 setae at distahesdgg Md with strong gnathobase, enp of
mandibular palp 2-segmented, exp 2- or 3-segmei@edal arthrite of mxl with 9 elements,
coxal endite with 3 elements, exp 1-segmented wphto 8 setae, enp 2-segmented with a

maximum of 11 setae. Mx with 1 long and slendea seising from the basis close to the enp. All



rami of P1-P4 3-segmented, seta and spine armoceddP1 enp3 with at most 4 elements, P1
exp3 with at most 5 elements and P4 bearing ordgtde on distal segments of exp and enp. P5
small, consists of 3 setae. Male P6 single trisargpllate with 1 seta and 2 slightly crossing, short

elements on inner corner. Sexual dimorphism inP8.and P6.

3.1. Microcanuella secunda sp. n.

Type locality: Plateau of the Great Meteor Seamosubtropical north-eastern Atlantic Ocean
(30°00.0 N, 28°30.0 W), sediment type: biogenidoaate sediment, water depth: 284-339 m
below sea surface.

Type material:Samples from several stations collected with the@ Vaen grab during
RV “Poseidon” cruise P397 (GroMet expedition, March 2010). Fetaded information see
figure 1 and table 1. All examined specimens agestered and deposited in the collection of
Senckenberg Forschungsinsitut und Naturmuseum fendnésermany.

Holotype: female from station #104-5 (29°52.97728;27.960 W, depth 300 m), not
dissected, 1 slide, coll. no. SMF 37069/1. Allotypeale from station #91-7 (30°04.987 N,
28°37.983 W, depth 311 m) not dissected, 1 slidd, no. SMF 37070/1. Paratype 1: female
from station #92-5 (30°05.062 N, 28°33.994 W, dep@®i m), dissected, mounted on 8 slides,
coll. nos. SMF 37071/1-8. Paratype 2: female fromtian #105-2 (29°52.985 N, 28°23.999 W,
depth 315 m), dissected, mounted on 5 slides, wodi. SMF 37072/1-5. Paratype 3: male from
station #92-6 (30°05.067 N, 28°33.991 W, depth B)1 dissected, mounted on 2 slides, coll.
nos. SMF 37073/1-2. Paratype 4: male from stat@?-6¢(30°05.067 N, 28°33.991 W, depth
301 m), dissected, mounted on 1 slide, coll. noFSWV074/1. Paratype 5: female from station

#95-2 (30°01.051 N, 28°31.952 W, depth 301 m),atitex], mounted on 4 slides, coll. nos. SMF



37075/1-4. Paratype 6: female from station #9285(8.067 N, 28°33.991 W, depth 301 m),
dissected, mounted on 7 slides, coll. nos. SMF 6/167 .

Furthermore, 353 specimens, collected from diffestations (Tab. 1) on the plateau of
GMS, were not included into the type material.

Etymology: The species described here is calédrocanuella secundap. n., as it is the

second described species of the taklicrocanuella

3.1.1. Description of the female holotype
Habitus (Figs. 2A, B). Cylindrical and vermiformporopletely covered with small round
depressions, exemplarily shown in frame (Fig. 289¢ly length 365-445 um (average: 391 um,
10 individuals measured from tip of rostrum to efcCR); rostrum (Fig. 2B) not fused to cphth,
well developed, tongue-like elongated, reachinghédythird segment of Al (Fig. 3A) and 35-45
pum long (average: 40 um, 10 individuals measur@d).bearing segment fused to form a
cephalothorax, row of minute spinules at posternmargin of the cephalothorax. Pores and
sensilla present in low numbers on whole body. Gédouble somite fused but with clear lateral
cuticular ridge. Caudal margin of genital somitel ari the following 2 urosomites with row of
long setules. Telson very short, with row of spasubt the insertion points of the CR. Anal
operculum rounded (Fig. 2A) with row of minute gdes.

CR (Fig. 2B) of conical shape, 3 times longer tmaaximum width, measured laterally;
several setules along inner margin (Fig. 2A), diffi to detect. Setation as in male, description
see male part.
td

Al (Figs. 3A, B) five-segmented. First segment paf® segment the smallest® 3egment

with 2 aesthetascs and 18 setae, 3 of which lom ratrtailed, and 4 of which long and



multipinnate, 4 segment with 3 bare setaé” Segment with 16 setae, 1 of which long and
multipinnate on posterior side. Setal formula: HEB; 111-18 + 2 aes; IV-3; V-16.

A2 (Fig. 4). Basis with short row of small spinul&np 3-segmented (Fig. 4A). First segment
with plumose seta at distal third of the segmerto8d segment with 4 plumose setae, 3 of
which posterior, 2 long, 1 short, and 1 apical,gl@nd plumose. Third segment with 7 apical
setae, 5 plumose and slender, 2 bare and short2 angvs of spinules, 1 minute at apical,
posterior margin and 1 row of stout and long smeuht outer margin. Exp (Figs. 4B, C) 7-
segmented, arising from a socle (arrow in Fig. /st segment with 1 plumose seta, segments
2—6 with one long, slender and bare seta each,esggmwith 3 apical, long, slender and bare
setae.

Md (Fig. 5D) Gnathobase with 6 teeth, 1 with barbedk, and 1 with three pealkaginia
mobilis stout. Three spinules at dorsal corner. Three taispinules on the margin to the basis.
Basis with 2 plumose setae at inner margin. Enpd2rented, proximal segment with 2 slender
and plumose setae and 1 row of spinuléstal segment with 6 long setae, 2 of which pluemds
bare. Exp 2-segmented, but distal segment indistinlivided. Proximal segment with 1 long
and slender seta at inner margin, proximal pardiefal segment with 2 long, slender and
plumose setae, distal part of same segment withng, Islender and plumose setae, outer one
broken in figure 5D.

MxI (Fig. 5A) Preacoxa and coxa fused; proximahaté with 1 row of spinules and 9
marginal elements and 1 fine seta on the inner ima@pxal endite with 3 marginal elements.
Basis with 1 row of setules on posterior side argke on inner margin, 2 of which long and
slender (1 of which bare and 1 plumose) and 4 shatae (2 bare and 2 plumose). Enp 2-
segmented, proximal segment with 3 setae, all lmmg) slender (1 of which plumose); distal

segment with 5 long and slender setae (1 of whisimpse and the seta at the outer corner stout,



plumose). Exp 1-segmented with a row of setuleardarior side and a hook at the outer margin;
with 7 setae, 2 bare, 4 plumose and 1 unfortunatelgen in figure 5A.

Mx (Fig. 5B). Praecoxa with 2 endites; proximal gadvith 1 plumose and 4 bare setae, 1 of
which minute and 2 longer; distal endite with 2rpbse setae. Row of spinules on outer margin
of praecoxa and minute spinules on inner proximaigim. Coxa with 2 endites; proximal endite
with 2 plumose and 1 bare setae, distal endite @idetae, 1 of which short and plumose, 1
longer and spiny pinnate. Basis with 1 pinnate camt 3 setae, 2 bare and 1 pinnate with 2 long
pinnules; additionally with 1 long bare seta, agsirom the basis close to the enp. Enp probably
divided, border not clearly visible, with altogettgesetae, 7 of which distally arising (3 long and
plumose, 4 long and bare, 1 short and bare; 1dodgoare seta inserting proximally).

Mxp (Fig. 5C). Syncoxa and basis fused, bearing alkege® setae, all spiny plumose;
surface with 4 rows of spinules: 1 at proximal ehdt inner margin and 2 at outer margin. Enp
1-segmented, with 8 spiny plumose setae.

P1-P4 (Figs. 6A, B; 7A, B) Each ramus 3-segmerethl formula (Tab. 2) given according
to Sewell (1949).

P1 (Fig. 6A) Coxa with inner plumose spine. Rowlasfg spinules at outer margin, another
row of smaller spinules at distal margin of the @oRidge on anterior side. Basis with 1 short,
outer seta and 1 longer, robust seta at the inrmegim Slender setules at inner margin. Exp
projecting beyond enp2. Expl with 1 outer, plumsgme and row of spinules at outer margin.
Exp2 with 1 outer plumose spine and 1 inner, bata,sow of setules on outer and 3 setules at
inner margin. Exp3 with 3 lateral spines, 2 plumasd 1 bare, 1 distal, uniplumose seta and 1
inner, plumose seta, 3 setules at inner margin1EApvith long, flexible and plumose seta at

inner margin and row of setules at outer and imna&rgin. Enp3 with 2 outer bare spines, 1 distal



uniplumose seta and 1 inner plumose seta. Twoesetut outer, 3 on inner margin. Intercoxal
sclerite attached to coxa: distal end on antert® sf coxa, proximal end on posterior side.

P2-P4 (Figs. 6B; 7A, B) Coxa P2—P4 with surfacecstire on anterior side. Coxa P2 and P3
with 1 row of setules at outer margin, 1 row of Herasetules on distal margin of anterior side
and 1 row of longer setules, getting smaller terkt margins, on the distal margin of posterior
side. Coxa P3 with 1 additional row of spinulesoarter margin on posterior side. Coxa P4 with
2 rows of stout spinules, 1 row of smaller and Vierg spinules and 2 setules on anterior side, 1
row of setules on posterior side on distal marBasis P2—P4 with 1 outer seta, slender and bare.
Posterior side of basis P2—-P4 distally thorn-likelgnged. Basis P4 with 1 row of very small
setules on distal margin. Exp P2—P3 with outennaise spine on expl and exp2 and outer distal
corner prolonged distally. Exp3 with 2 outer spifssth bare in P2, outer one bare and inner one
uniplumose in P3, 1 distal seta, uniplumose in R2 laplumose in P3, and 1 inner, smaller and
bare seta. Exp1-3 P2-3 with row of setules on autegin, expl with additional row on distal
margin, exp2—3 with row of setules on inner mar@rp2—3 P3 with pore in apical part of the
segments. Enp P2-P3 with inner, plumose seta d ang enp2 and outer margin prolonged
distally up to the distal margin of the next segm&mp3 with 2 outer spines, 1 distal seta and 1
inner seta. All these setae plumose in enp3 P3Xrautd inner setae of enp3 P2 bare, rest
plumose. Distal margin of exp3 and enp3 of P2—RA8 thiorn-like process, stronger developed in
enps, as long as one third of the distal seta.

Exp P4 with outer, plumose spine on expl and ekg@3 with 2 distal plumose setae. Expl
with 2 spinules on proximal part, 1 row of setudd¢souter margin, smaller setules around outer
seta and 1 row of tiny spinules on distal edgenoér margin. Exp2—3 with setules around outer
setae and 3 setules on inner margin. Exp3 with poreosterior side. Enpl P4 with inner

plumose seta, enp2 without inner seta, enp3 wilstal, plumose setae, outer one shorter. Small



row of spinules on inner, anterior margin of enplei® enp3 also on distal, posterior side. Outer
margin of exp2 and enp2 with thorn-like processt&limargin of exp3 and enp3 with thorn-like
process, not as strong developed as in enp3 P2—P3.

Tip of longest apical seta (both of exp P3) of esmmus P1-P4 resemble barbed hook.
Intercoxal sclerite of P2—P4 exemplarily shownigufe 7B.

P5 (Fig. 2C) Consisting of 3 setae, outer one timgdst, outer 2 setae plumose, inner one
bare. Between left and right P5 row of long andidéz setules.

P6 and genital complex (Fig. 2C) P6 representetl iyall seta. Between the 2 genital pores

row of spinules.

3.1.2. Description of the male allotype
Habitus (Figs. 8A, B) and most of the featuresrafemale. Sexual dimorphism observed in the
body length, antennule, P5, P6.

Body length 326—448 um (average: 371 um, 10 indasl measured from tip of rostrum to
end of CR).

CR (Fig. 9C) of conical shape, proximal end twisenade as distal end, 3 times longer than
maximum width, measured laterally. Distal margithwtiuibe-pore and thorn-like, pinnate process
(Fig. 9C, arrow). Some hyaline setules (Fig. 9C)immmer margin of CR. Setation of CR as in
female; CR with 7 setae: setae | and Il close tugeat the middle of inner margin, | small and
bare, Il longer than seta | and plumose; seta®Illinserting distally, 11l long and bare, IV
shorter than seta Ill, plumose and distal parta#éd, seta V long, bare and flexible, seta VI
long, slender, bare, seta VIl very short, plumose.

Al (Fig. 9A, B) six-segmented. First segment b&Fé,segment smallest with 2 seta& 3

segment with 2 aesthetascs and 17 setae, 2 of Wdrighand bare, 2 multipinnate™ 4egment



with 3 setae, 8 segment with 1 plumose seta and 1 spifiesegyment with deep indentation and
6 setae. Setal formula: 1-0; 1I-2; 11I-17 + 2 a®4:3; V-1; VI-6.

P5 (Fig. 8C) as in female, but setae not plumose.

P6 (Fig. 8D). One single triangular plate with licap seta, long, slender and plumose. In
inner corner 2 slightly crossing, short elementstefior surface of P6 with 2 rows of spinules,

on apical margin 1 row of long spinules.

3.2.  Remarkson species of Microcanuella and their geographical distribution
During the study of the Seine and Sedlo Seamoutlantic Ocean), Biintzow (2011) identified
two more species dflicrocanuella(Fig. 10); unfortunately they are still undescdb&p to now,
the speciedlicrocanuellasp.l has only been reported from the plateaueohiphest pinnacle of
the Sedlo Seamount (consisting of 3 pinnacles emygrfrom 2800 m depth up to 750 m below
sea surface). One specimen was collected at staibn(40°19.0 N, 26°40.0 W; depth: 773 m;
sampling gear: multicorer; Buintzow, 2011j)icrocanuellasp.2 has only been collected from the
Seine Seamount (of conical shape and raising fro804m up to 170 m below sea surface;
Bintzow, 2011). Five specimens were collected enplateau of this seamount (two specimens
detected at station 755; 33°48.0 N, 14°22.0 W, liep85 m; sampling gear: multicorer; one
specimen at station 759; 33°46.0 N, 14°21.9 W; litep?8 m; sampling gear: giant box corer;
two specimens at station 760; 33°46.2 N, 14°22.9défth: 180 m; sampling gear: giant box
corer; Buntzow, 2011)M. bisetosahas been recorded only in the littoral of thendl@unta
Morales, Gulf of Nicoya, Costa Rica (Mielke, 199%2ielke, 1994; Morales-Ramirez, 2001) and
M. secundasp. n. only from the plateau of the GMS (Fig. iy. EO).

M. sp.1 andM. sp.2 are very similar thl. bisetoseandM. secundasp. n. (Pointner pers.

obs.), so the differences between these four spaceelisted here. They differ in their body size.



M. sp.1 measures 657 um (only one specimen availdbld)isetoseb80 pm (data based on the
original description)M. sp.2 566 um (average; five female specimens medsandM. secunda
sp. n. 391 um (average; ten female specimens neshsht. sp.1 as well a. bisetosabear 3
setae at the distal segment of enp P2 and P3, adidresp.2 andVl. secundasp. n. bear 4 setae.
Furthermore, differences betwebh sp.2 andM. secundasp. n. can be detected in the md and
the mx. InM. sp.2, the basis of the md is without any sétagecundasp. n. bears 2 setae) and
the exp is 3-segmented, which is not clearly vesiblM. secundasp. n.. The proximal endite of
the mx of M. sp.2 bears 2 setae, the distal one 3 seta®l. Ilsecundasp. n., however, the
proximal endite bears 3 setae and the distal on@&exp of A2 of these four species arises from
a basal socle, but M. sp.1,M. sp.2 andV. secundasp. n. the exp is 7-segmented, wheredd.in

bisetosat is 6-segmented.

4. Discussion
4.1. Systematics
The taxon Polyarthra Lang, 1944 can be considese@ anonophylum, supported by many
apomorphic characters (Dahms, 2004; Seifried, 200Bvertheless, the placement of the
Polyarthra within the Harpacticoida is still beindiscussed; arguments supporting a
monophyletic status of the Harpacticoida have lgesented (Huys and Boxshall, 1991; Willen,
2000) as well as reasons for declining this hymmthéDahms, 2004; Seifried and Schminke,
2003; Tiemann, 1984). The present contributiorofedl the argumentation of Dahms (2004).

The apomorphic characters listed in the followingrtpare based on the principle of
oligomerization (Huys and Boxshall, 1991). Althougtost of these characters refer to a setal

reduction, these are important apomorphies (Sdifeaed Schminke, 2003). Furthermore, the



plesiomorphic conditions are based on the grouneipabf Polyarthra (Seifried, 2003) and of

Copepoda (Huys and Boxshall, 1991).

4.1.1. Placement oMicrocanuellawithin the Canuellidae

Including the new speciddlicrocanuellasecundasp. n., the Canuellidae contains 59 species,
classified into 17 genera (Wells, 2007). The phglogwithin the Canuellidae is far from being
clear, but the taxoMicrocanuellacan clearly be characterized as monophylum bageth®

following features [plesiomorphic characters inagubrackets]:

Character 1: Body size < 700 um [body size700 pum]
Character 2: Reduced armature of P4 exp3 with only 2 setae Rkwith at least 3
setae]
Character 3: Reduced armature of P4 enp3 with only 2 setae Rehyith at least 3
setae]
During the comparison oMicrocanuella with all other taxa of the Canuellidae, two more
autapomorphies were detected:
Character 4: P1 enp3 with at most 4 elements [at least 5 eleshen

Character 5: P1 exp3 with at most 5 elements [at least 6 eléshen

Character 1: Mielke (1994) characterized the taxbhcrocanuellaby the size of < 1000 pum.
Such small species can also be found within othea tof the Canuellidae (e.g. the male of
Brianola hamondiWells and Rao, 1987: 637 pralapacanuella beckerMielke, 1979: 720
pm; Nathaniella reichi(Por, 1964): 970 um), while species larger thar0106 are also present

(e.g. Sunaristes inaequalislumes and Ho, 1969: 2160 pnRepresentatives d¥licrocanuella



are minute compared to these latter species angldipel is an important character of this taxon.

Hence, the upper size limit is set to < 700 pm, thiedefore it is considered as an autapomorphy
for Microcanuella.The male oB. hamondi(637 um) is the only other Canuellidae smaller than
700 um. As all autapomorphies Microcanuellado not fit to the taxomrianola, the reduction

of the body size may have evolved convergently.

Characters 2 + 3: In M. bisetosaM. secundasp. n.,M. sp.1 and\.. sp.2, the P4 is armed
with 2 setae at the exp3 and enpB. secundasp. n.,M. sp.1 and\. sp.2, bear an additional
triangular cuticular extension distally. These closgrs have not been observed in any other
taxon of the Canuellidae so far. The most simiktalsornamentation beaBlucana Sewell,
1940 (P4 exp3 and enp2 with 3 distal setae eadherqu 2-segmented), whereas taxa like e.qg.
GalapacanuellaMielke, 1979 andCanuellinaGurney, 1927 (both taxa: P4 exp3 with 4 distal
setae, enp3 with 3 distal setae) bear a more phesphic state of P4. Thus, apomorphies 2 and 3
are the most derived in Canuellidae and therefoomsidered as autapomorphies for
Microcanuella

Character 4: All species oMicrocanuellahave at most 4 elements on P1 enp3, whereas the
plesiomorphic condition can be found in nearly @ther taxa of Canuellida&alapacanuella
beckeri, Brianolastebleri (Monard, 1926) andScottolana bulbosgPor, 1964) also bear 4
elements at P1 enp3, but these species do not nwatbhthe other autapomorphies of
Microcanuellaand each species is characterized by its correégpprgeneric autapomorphies
(Brianola: e.g. 9 setae at the 1-segmented enp of the 8oqifolanae.g. mxl coxa with at most
2 setae;Galapacanuella e.g. mx enpl bare). This reduction is also datdet in other,
congeneric species but not in the groundpatterth@fcorresponding genera and therefore it is

regarded as an autapomorphyNicrocanuella



Character 5: The setation of P1 exp3 is reduced from 9 to Bnefds in all species of
Microcanuella This reduction also occurs in certain specieBridnola and inlfanella chacei
Vervoort, 1964 |. chaceiis characterized e.g. by the apomorphic absencthefproximal
praecoxal endite of the mx. Due to the correspapdjpomorphies, these taxa cannot be merged

into one group. Hence, character 5 is considereshatapomorphy favlicrocanuella

4.1.2. Placement ofMMicrocanuella secundap. n. within the taxonMicrocanuella and
differentiation ofM. bisetosa

Because of characters 1-Microcanuella secundasp. n. can easily be classified within
Microcanuella,which until now only included the type spechs bisetosaM. secundasp. n. is

supported by the following autapomorphies [plesigvh@ conditions in square brackets]:

Character 6: Female Al: % segment with 3 long, rat-tailed seta E=gment without
rat-tailed setae]

Character 7: A2 enpl with 1 seta [A2 enpl with 2 setae]

Character 8: A2 enp2 with 4 seta [A2 enp2 with 5 setae]

Character 9: Gnathobase with 6 teeth [gnathobase with 9 teeth]

Character 10: Gnathobase without seta [gnathobase with 1 seta]

Character 11: Md enpl with 2 setae [md enpl with 3 setae]

Character 12: Md enp2 with 6 setae [md enp2 with 8 setae]

Character 13: Mxl arthrite elements “tooth”-like [mx| arthritdeaments spines]

Character 14: Mx| coxa epipodite bare [mx| coxa epipodite witlsétae]

Character 15: Mx| basis without endites [mxI basis with 2 end]te

Character 16: MxI| basis with 6 setae [mxl| basis with 8 setae]



Character 17: Mx: distal endite of coxa with 2 setae [distal em@f coxa with 3 setae]
Character 18: Tip of longest apical seta of each rami of P1-+#e&tbarbed hook [tip

pointed]

Character 6: The 3° segment of the female A1l M. secundasp. n. bears 3 long, rat-tailed
setae, whereas iNl. bisetosa,only long and slender setae are present (some aratesome
plumose). This derived feature (Willen, 1996) has Ibeen observed or described in any other
species of the Canuellidae so far.

Character 7: A2 enpl ofM. secundasp. n. bears only 1 distal (plumose) setdMibisetosa,
this segment is armed with 2 setae, one of whicthersurface and the other one in the middle of
the anterior edge. This reduction is regarded agpamorphy oM. secundasp. n., but as this
character is also present in certain other speofeanuellidae, it must have evolved
convergently.

Character 8: A2 enp2 ofM. secundasp. n. bears 4 apical setae; whildvinbisetosait bears
5 setae. In the groundpattern of the Polyarthra?theegment bears 5 setae and this reduction is
interpreted as an apomorphyMf secundasp. n.

Characters 9 + 10: The gnathobase &fl. secundasp. n. bears 6 teeth and no seta, whereas
in M. bisetosait is armed with 8 teeth and 1 seta on the outlgeeIn the plesiomorphic
groundpattern of the ancestral copepod the outge efithe gnathobase bears 2 setae. Hence, in
M. secundasp. n. these characters are the most reducechadesre interpreted as apomorphies.

Characters 11 + 12: The md enpl of. secundasp. n. is armed with 2 plumose setae, while
M. bisetosabears 3 setae (1 long, slender and plumose, anathiee 2 long, thin and bare). The
enp2 ofM. secundasp. n. bears 6 setae (2 plumose and 4 bare sktab)setosathere are 8

setae (all are of different size, plumose). Conghaceall other species of the Canuellidae with



the same segmentation of the md enp, the setdtibh ®ecundasp. n. is one of the most reduced
ones. Many other species of Canuellidae show a plestomorphic setation tha. secundasp.

n. (e.g. Scottolana dissimilisFiers, 1982 (md enpl with 3, enp2 with 9 setag)hile
Echinosunaristes bathyalibluys, 1995 bears 1 seta at enpl and 4 setae at &hp same
setation as iM. secundasp. n. can only be observedlianella chaceiwhich is clearly distinct
from the taxorMicrocanuella(because ih. chaceiall elements of P2 enp2 are reduced, whereas
in Microcanuellaone inner element is still present). The reducéibthe md enp is an apomorphy
of M. secundasp. n., but has evolved several times within Chidae.

Character 13: The elements of the mxl arthrite seem to be “tbbkie (small with rounded
tip) in M. secundasp. n, and more like spinesh bisetosalt is more probable that the spine-
like elements became thicker and the tip roundan that the spine-like elements got reduced
and replaced by tooth-like elements. Therefores, thiaracter is interpreted as an apomorphy for
M. secundasp. n.. This feature has not been observed inottmr species of Canuellidae, but
might have been overlooked as it is difficult teakrn.

Character 14: The mxl coxa does not have an epipoditdvinsecundasp. n., while it is
present inM. bisetosabearing 3 plumose setae. The groundpattern oPttgarthra supposes 5
setae at the epipodite, so this feature is redutéd. bisetosaand even more reduced M.
secundasp. n.. While in the Canuellidae there are aldmeospecies without epipodite (e.g.
Ifanella chace), the comparatively plesiomorphic characteristic3osetae on the epipodite is
present in most species of the Canuellidae.

Character 15 + 16: In M. bisetosathe mx| basis bears 2 endites, each with 4 setae;en8
setae in total are present. These are the plegmmuoconditions, as they are also indicated in the
groundpattern of the Polyarthra. M. secundasp. n., these characters are more reduced. The

endites are merged with the basis, and also 1ddetach former endite is lost, so the basis is



armed with only 6 setae. However, the fusion ofthsal endites with the basis seems to have
evolved convergently, as several species of diftegenera within Canuellidae bear the same
reduction of the endites (e.Brianola vangoethenttiers, 1982 an&cottolana antillensigiers,
1984). Nevertheless, the mxl| basis Mf secundasp. n. is the most reduced one in the
Canuellidae known so far, as no other species skioaviusion of the endites with the basis and
the additional reduction of setae. Thus, thesedharacters are apomorphieshdf secundasp.

n..

Character 17: The distal endite of the mx coxa is armed withefas inM. secundasp. n.,
whereadVl. bisetosebears 3 setae, as in the groundpattern of the RmigaThe reduction to two
setae must have occurred several times, as also splecies of Canuellidae show this reduction
(e.g. Brianola vangoethemias well as the taxoiCanuellina However, this group can be
separated fronMicrocanuellabecause of the CR, where setae | and Il are placwé distally
than inMicrocanuellaand the male Al (chirocer @anuellinaand haplocer iMicrocanuellg.
Furthermore, all mentioned autapomorphiediafrocanuellado not fit toCanuellina Thus, the
setal reduction of the distal endite of the mx csxan apomorphy fdvl. secundasp. n., and this
feature must have evolved convergently within Céidae.

Character 18: The tip of several setae of each exp3 and enp®P#d+M. secundasp. n.
resembles a barbed hook (Figs. 6, 7). The tiphefitomologous setae M. bisetosaare of
normal pointed shape, as in all remaining CanwsdlidAs this character has been reported for the
first time within this species, it seems to be atapomorphy oM. secundasp. n.. However, first
comparisons wittM. sp.1 and\. sp.2 reveal, that the “barbed-hook” tips are aglssent in these
species. This character cannot be dedicated asutpcoemorphy, as it might have been
overlooked within other species of Canuellidae. Butan support the determination bf.

secundasp. n. andM. bisetosa



M. bisetosais also characterized by certain apomorphic charadplesiomorphic conditions in

square brackets]:

Character 19: P3 enp3 with 3 elements [P3 enp3 with 4 elements]

Character 20: A2 exp 6-segmented [A2 exp 7-segmented]

Character 19: The P3 enp3 oM. bisetosabears 3 elements, while M. secundasp. n.,
however, it bears 4 elements. In the groundpatbérime Polyarthra 6 setae are present at this
segment. Therefore, the setatiorMbfsecundasp. n. is already reduced, whileNh bisetosait is
the most derived one presenting an autapomorpli@acter oM. bisetosa

Character 20: The A2 exp is 6-segmentedlvh bisetosawhereas the one M. secunda
sp. n. is 7-segmented. The groundpattern of thgaRbla shows an 8-segmented exp AZ2.
Compared to this pattern, the segmentation of thexp ofM. bisetosas the most reduced one.

Thus, this character is an autapomorphiylobisetosa.

4.1.3. Remarks on the A2 exp, P5 and male P6

Mielke (1979) realized that the A2 exp arises frarbasal protrusion (named “socle” by Mielke
(1979) and “pedestal” by Mu and Huys (2004)), Hebanentioned that this feature can be easily
overlooked or misinterpreted. With an increasinghbar of described species of Canuellidae, it
becomes obvious that this character is presenbst species, either mentioned in the description
or shown in the drawings. The groundpattern otafiepods (Huys and Boxshall, 1991) reveals
a 10-segmented exp, with 1 seta at each segmeeptettee distal one, which is armed with 3
setae. As the basal socle in most species beatalismight be reasonable to assume that the

socle in fact represents the first segment of #pefesed with the basi§cottolana geeMu and



Huys, 2004 bears a 9-segmented exp with an additgmtle. This is the least derived exp within
the Polyarthra andonstitutes the groundpattern of that taxon (irtstefaan 8-segmented A2 exp
as postulated by Seifried (2003)). The exp congitdess segments in other species, e.qg.
Echinosunaristes bathyaliwith an 8-segmented exp with socM, secundasp. n. with a 7-
segmented exp with socle, 6-segmented exp withesa also present (e.hlicrocanuella
bisetosaScottolana oleos®Vells and Rao, 1987). Not only the basal socleigdicator for the
fusion of segments but also the setation of A2 @xipts to a fusion of exopodal segments. In the
Canuellidae, there are species with 4 distal sefag. Echinosunaristes bathyalis,
Galapacanuella beckeripossibly due to fusion of last 2 segments), oene% distal setae
(Ellucana longicaudgSewell, 1940); possibly due to fusion of more thast 2 segments). The
same fact appears within the basal socle,Sxgttolana longipeéThompson and A. Scott, 1903)
and S. oleosabear 2 setae at the socle, suggesting a fusiotheoffirst 2 segments. The
segmentation and setation of the exp A2 is, howevery variable within the Canuellidae.
Hence, during a revision of the Canuellidae spdoalis should be set on this structure, as it
might help to clarify the phylogeny of the Canudsie.

Mielke (1994) stated that the reduced P5 with Jesdas also present iBunaristes
inaequalis, Canuella indic&rishnaswamy, 1957 anGalapacanuella beckeriThe P5 ofG.
beckeriandM. bisetosas identical, whereas the P5 $f inaequaliss highly variable within the
species (left P5 of 1 specimen with 3 setae ank Wietae on the right leg). The PSXofindica
is described as “represented by 3 short setae”owitliny drawing, so unfortunately it is not
possible to make any further comparisokowever, inMicrocanuella M. bisetosaand M.
secundasp. n. have the same P5 without any variatioret8es outer one longest, with a row of

setules between the legs. As this P5 can also twedfon G. beckeri,this character is not



considered as autapomorphic figlicrocanuella but as a valuable and important feature for
identification.

The male P6 oM. secundasp. n. bears on the inner corner of each platéghtly
crossing, short elements, named petasma by Po4)19&fortunately, the male ®fl. bisetosds
not known, hence no comparisons withificrocanuella are possible Other taxa like e.qg.
Scottolana Brianola and Canuellaor Galapacanuellaall bear a petasma of different shape, so

this structure might help clarifying relationshipghin the Canuellidae (Por, 1984).

4.1.4. Related taxa dflicrocanuella

Although Microcanuellacan be easily identified on the basis of cert@ianaorphies (characters
1-5), there are some attributes that are also mireseother taxa. As Mielke (1994) already
mentioned, Galapacanuellais very similar toMicrocanuella, but they do not share any
synapomorphies. Although characters 4 and 5 haneergently evolved iitGalapacanuellgfor
discussion of characters 4 and 5 see 4.1.1), tbmayphies ofGalapacanuella(e.g. A2 enp2
with 2 setae; mx enpl bare) do not fitNbicrocanuella,and therefore these species cannot be
merged into one group. Nevertheless, they aresieryar in the following attributes: small body
size, identical P5 (consisting of 3 setae), simitsale Al (haplocer), P1 enp3 (4 elements).
Further, also the taxBrianola and Canuellinashare attributes wittMicrocanuella P4 exp2
(with only 1 outer element), P3 exp3 (with 4 eletsgrnHowever, there are also characters which
are plesiomorphic iMicrocanuellaand Galapacanuellacompared tdBrianola and Canuellina
(mx enp and basis bear together at most 12 setiBchocanuellaand Galapacanuellaand at
most 11 setae iBrianola and Canuelling. Furthermore, there are also attributes, which ar
plesiomorphic inGalapacanuella(e.g. 2-segmented mx enp and 11 setae at the xp¥land

apomorphic inMicrocanuella, Brianolaand Canuellina (e.g. mx enp 1-segmented) or in



MicrocanuellaandBrianola (e.g. mxl exp with at most 8 setae). Obviouslys ivery difficult to
identify the most closely related taxa within than@ellidae. Due to the above mentioned
attributes GalapacanuellaBrianola andCanuellinaseem to be closely related¥bcrocanuella
Nevertheless, a complete revision of the Canudliget only based on morphological
but also on genetic data, is necessary in ordelatdy the phylogenetic relationships between all

17 genera.

4.2.  Geographical distribution of Microcanuella
Microcanuella secundap. n. has been collected from all over the platfathe GMS. In the
north (locations #1—#6) 140 specimens were detectdtle middle (locations #7—#14) 99 and in
the south (locations #15—#21) 122 specimens (Tahmly;at location #7 (Fig. 1) no specimens of
M. secundasp. n. have been detected so far, but only 1 sahgd been analyzed so far). Hence,
the species is very abundant on the plateau cBGM8. M. secundasp. n. is not the only species,
which is widely spread across the whole platezasime annea&oller and George, 2011, for
example, is distributed all over the plateau ad (#aller and George, 2011). Koller and George
(2011) defined this species as eurybathic, asaltsis known from the slope and rise of the GMS.
M. secundasp. n. has only been identified on the plateain®iGMS, in depths ranging from 287
m (station 100-7) to 339 m (station 105-1). Theated specied. bisetosaand M. sp.2 are
known from shallow areasv bisetosabeach,M. sp.2: 178 — 235 m), whereas the spedles
sp.1 is only known from the bathyd(sp.1: 773 m). Therefore, the taxbticrocanuellaseems
to be eurybathic. The fact that most of the speai@gicrocanuellahave not been collected from
deeper areas yet, does not indicate that theitdtabionly restricted to shallow waters.

Until today, the taxorMicrocanuellais only known from coarse and biogenic carbonate

sediment (Buntzow, 2011; Hesemann, 2013; Mielk®21®lum and George, 2009); supporting



the assumption that the species of these taxa thistype of sediment. But speciesBrfanola
have already been detected in the deep sea (meddyent; Blntzow, 2011). Hence, different
taxa of Canuellidae prefer different types of sezhin More samples have to be analyzed to gain
more knowledge about the habitat\dicrocanuella

EachMicrocanuellaspecies has been reported from single localitidg 1. secundasp.
n.. GMS; M. bisetosa:Punta Morales, Costa Ric#. sp.1: Sedlo Seamount). sp.2: Seine
Seamount), which might point towards a restrictii&ribution of these species (or even to local
endemism). This somewhat speculative assumption hwyever, be supported by the fact that
other harpacticoid species (e.g. some Paramesaehlighg, 1944) actually do occur on different
seamounts and islands including the GMS (&mpdopsyllus aberranblielke, 1984 identified
on the GMS, Seine Seamount and Madeira; Packmalr,e2015). In contrast, it must be stated
that at least at species level, there is no ingioatet for seamounts acting as stepping stones for
the investigated species of Canuellidae. Neversiselat the generic level such conclusion can
clearly be made. The monophyluvticrocanuellahas a wide distribution range from the Pacific
coast to the subtropical north-eastern Atlanticadcg@-ig. 10), and three of the four findings are
reported from Atlantic seamounts. Thus, seamoulals gn important role for the distribution of
the monophylunMicrocanuella
Further investigations on Canuellidae of additiorsdamounts, coastal habitats and the
surrounding deep sea might clarify if this roleesds even to the species level and if it may

apply also to other canuellid taxa.
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Figure captions:

Fig. 1. Sampling locations (#1—#21) on the plateau of thSGduring the expedition P397
GroMet with the research vessel RNoseidon” in 2010. Dots indicate all sampling stations,
black: Microcanuella secundap. n. was detected, whitglicrocanuella secundap. n. was not
detected until now.

Fig. 2. Microcanuella secundap. n., female. (A) Habitus dorsal view, framews@xemplarily
surface structure (holotype). (B) Habitus lateliakhw (holotype). (C) P5, P6 and genital complex
(paratype 2). Scales: A, B: 1@én, C: 50um.

Fig. 3. Microcanuella secundap. n., female Al (paratype 1). (A) General shape rostrum.
(B) Setation of segments 3-5. Scaleps)

Fig. 4. Microcanuella secundap. n., A2. (A) General shape, enp in detail (lypea4, male). (B)
Exp of A2, general shape (paratype 5, female) vainalicates socle. (C) Exp of A2, setation of
single segments (paratype 5, female). Scalemn25

Fig. 5. Microcanuella secundap. n.. (A) MxI (paratype 1, female). (B) Mx (panae 6, female).

(C) Mxp (paratype 2, female). (D) Md (paratypedmtle). Scale: 2pm.



Fig. 6. Microcanuella secundap. n., swimming legs (paratype 1, female). (A#th intercoxal
sclerite. (B) P2. Scale: 25n.

Fig. 7. Microcanuella secundap. n., swimming legs (paratype 1, female). (A) 3 P4 with
intercoxal sclerite. Scale: 26n.

Fig. 8. Microcanuella secundap. n., male. (A) Habitus: dorsal view, frame shaxemplarily
surface structure (allotype). (B) Habitus: lateraw (allotype). (C) P5 (paratype 3). (D) P6 and
genital pore (allotype). Scales: A, B: 10@, C, D: 50um.

Fig. 9. Microcanuella secundap. n., male. (A) Al: setation of segment 3 (pgratd). (B) Al:
general shape and rostrum (paratype 4). (C) CRtralemiew (paratype 3), I-VII number of
setae, arrow indicates pinnate process. Scalé3: 20 um, C: 50um.

Fig. 10. Distribution of the so far known species Microcanuellain the world oceans. (Map-

Source: Pangea, PanMap).

Table 1. List of sampled stations of the expedition P390\t with RV “Poseidon” on the
plateau of the Great Meteor Seamount in 2010, wégeeimens oficrocanuella secundap. n.
were found so far. Location, station, depth (meteampling date, geographical locality and
number of individuals {: male, Q: female,Y: sum of male and female) are given. Locations

additionally shown in figure 1.

Location Station Depth  Sampling Geogr aphic locality Number of

(m) Date individuals



g 2 X
#1 91-5 310.0 15.03.2010 30° 05.000 N, 28° 37.979 W11 2 13
#1 91-7 311.0 15.03.2010 30° 04.987 N, 28° 37.983 W11 5 16
#1 91-8 310.0 15.03.2010 30° 05.006 N, 28° 37.971 W 1 3 4
#2 92-5 301.0 15.03.2010 30° 05.062 N, 28° 33.994 W18 7 25
#2 92-6 301.0 15.03.2010 30° 05.067 N, 28° 33.991 W 5 9 14
#3 98-6 309.0 17.03.2010 30° 05.030 N, 28° 30.038 W11 8 19
#4 99-1 302.0 17.03.2010 30° 01.007 N, 28°27.999W 4 5 9
#4 99-3 303.0 17.03.2010 30° 01.042 N, 28° 27.985W 0 2 2
#5 95-1 287.0 16.03.2010 30° 01.019 N, 28° 31.960 W 2 3 5
#5 95-2 284.0 16.03.2010 30° 01.051 N, 28°31.952W10 11 21
#6 97-1 290.0 17.03.2010 30° 01.009 N, 28° 36.020 W 7 2 9
#6 97-3 292.0 17.03.2010 30° 00.995 N, 28° 36.067 W 3 0 3
#8 102-4 288.0 19.03.2010 29° 57.218 N, 28°34.003W 4 O 4
#9 100-7 287.0 18.03.2010 29° 57.010 N, 28° 29.999 W 2 2 4
#10 101-2 307.0 18.03.2010 29° 57.043 N, 28° 26.032 W 2 1 3
#10 101-3 306.0 18.03.2010 29° 57.060 N, 28° 26.100 W 0 1 1
#11 105-1 339.0 19.03.2010 29° 52.982 N, 28° 23.992 W 5 2 7
#11 105-2 315.0 19.03.2010 29°52.985N, 28°23.999 W10 10 20
#12 104-4 299.0 19.03.2010 29°52.977 N, 28° 27.954 W 5 3 8
#12 104-5 300.0 19.03.2010 29°52.977 N, 28° 27.960 W 8 9 17
#12 104-6 299.0 19.03.2010 29° 52.978 N, 28° 27.957 W 2 1 3
#13 103-1 288.0 19.03.2010 29° 53.021 N, 28° 31.991 W 3 3 6



#13 103-2 289.0 19.03.2010 29° 52.997 N, 28° 31.981 W 3 3 6
#13 103-3 290.0 19.03.2010 29° 53.004 N, 28° 31.999 W 0 1 1
#14 90-5 296.0 14.03.2010 29° 53.094 N, 28° 35.989 W 7 2 9
#14 90-6 296.0 14.03.2010 29° 53.080 N, 28°35.997W 4 6 10
#15 109-1 307.0 20.03.2010 29° 48.986 N, 28° 34.008 W 4 7 11
#15 109-2 309.0 20.03.2010 29° 48.991 N, 28° 33.987 W 5 7 12
#16 112-3 297.0 21.03.2010 29° 49.000 N, 28° 29.957 W 1 0 1
#17 106-4 299.0 19.03.2010 29° 48.963 N, 28° 25.959 W 1 2 3
#17 106-6 299.0 19.03.2010 29° 48.974 N, 28° 25.941 W 3 3 6
#18 113-4 293.0 21.03.2010 29° 44.997 N, 28° 24.048 W15 13 28
#18 113-5 292.0 21.03.2010 29° 44.918 N, 28° 24.034 W 5 6 11
#19 111-4 292.0 21.03.2010 29°44.979 N, 28° 27.936 W12 8 20
#19 111-5 293.0 21.03.2010 29° 44.964 N, 28° 27.933 W10 12 22
#19 111-6 293.0 21.03.2010 29° 45.003 N, 28° 27.932 W 2 3 5
#20 89-3 316.0 14.03.2010 29° 44.990 N, 28° 32.002 W 1 0 1
#21 114-1 289.0 21.03.2010 29° 40.962 N, 28° 26.051 W 0O 1 1
#21 114-2 288.0 21.03.2010 29° 40.944 N, 28° 26.078 W O 1 1
199 162 361




Table 2. Seta and spine formula ®flicrocanuella secundap. n. Roman numbers indicate
spines, Arabic numbers setae. Outer margin merdifiret and separated from the inner margin
by a hyphen. Setation of distal segment separaged tomma: “outer, distal, inner” margins

(Sewell, 1949).

coxa basis exopod segment  endopod segment

1 2 3 1 2 3

p1 0-11-11-01-1 1IL,1 0-1 0-1 1,1,1
p2 0-01-01-01-0 1,1,1 0-1 0-1 1,1,1
P33 0-01-01I1-01-0 11,1 O-1 0-1 1,121,121

P4 0-01-01-0 1-0 0,2,0 0-1 0-0 0,2,0
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