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Abstract Two new species of Emertonia (Paramesochridae)
were collected during cruises of RV “Meteor” to the Great
Meteor Seamount (1998), the Angola Basin (2000) and the
Guinea Basin (2005) and of RV “L’Atalante” to the Pacific
Nodule Province (2004). The widely distributed Emertonia
clausi sp. n. was represented by 13 individuals found in
depths from 4,005 m to 5,389 m in Atlantic and Pacific
abyssal plains. A revision of material from the plateau and
the slope of the Great Meteor Seamount revealed that E.
clausi sp. n. is one of the rare eurybathic species of
Harpacticoida, as it was also found at the plateau and the
slope of the seamount. Emertonia ingridae sp. n. was rep-
resented by two individuals reported only from the Atlantic
Guinea Basin at 5,139 m and 5,167 m water depth. The new
species are placed in Emertonia due to their characteristic
swimming legs with 1-segmented endopods in P2–P4 with
one apical setal element. E. clausi sp. n. and E. ingridae sp.
n. are closely related species, as they have many characters
in common, but differ in subtleties. Unique features of both,
E. clausi sp. n. and E. ingridae sp. n., are the single seta in
enp2 P1 and the structure of seta Vof the furcal rami, which
changes from robust to flexible after approximately 0.4×the
length of the seta. The robust part of the seta carries in E.

ingridae sp. n. two spinule pairs, in E. clausi sp. n. three
pairs, the distal pair being situated at the point of structure
change. The drawn-out parts of the baseoendopods of the
female P5 are cleft medially and angled at the distal ends in
both species. The most obvious differences between the two
species are the relationship of length to width of the furcal
rami, the total length of the furcal rami compared to the
three last body somites, the articulated/non-articulated base
of seta VII at the furcal rami, and the presence/absence of a
seta at the syncoxa of the maxilliped. The new species
presented here raise the number of valid members of the
genus to 39.
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Introduction

In the course of the global Census of Marine Life field
project CeDAMar (Census of the Diversity of Abyssal
Marine Life). many international deep-sea expeditions
such as ANDEEP I–III, DIVA-1–3, and NODINAUT
were carried out. During these cruises the benthos of
abyssal plains of the Southern Ocean, the Atlantic and
the Pacific Ocean was investigated. A high sampling
effort with the multicorer (Barnett et al. 1984) and
other devices revealed several hundred individuals of
Paramesochridae, a family of harpacticoid copepods
that is rarely found in deep-sea sediments (Gheerardyn and
Veit-Köhler 2009).
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Paramesochridae mostly have a cylindrical body
shape, generally a small rostrum and differing degrees
of reduction in segmentation and setation in the
endopods of the swimming legs (Boxshall and Halsey
2004). Emertonia Huys, 2009 can be distinguished from
the other genera of the subfamily Paramesochrinae
Huys, 2009 by their one-segmented endopods of P2–
P4 with one apical seta. According to the short working
diagnosis by Veit-Köhler (2004), this is the most obvi-
ous characteristic of this genus.

At present, Emertonia contains 39 species, including
Emertonia clausi sp. n. and Emertonia ingridae sp. n.
To date, nine new species that belong to Emertonia
have been discovered in the CeDAMar deep-sea mate-
rial (for data from the Southeast Atlantic and the
Southern Ocean, see Gheerardyn and Veit-Köhler
2009). Including the two species presented here, six
deep-sea species of Emertonia have been described so
far. The other most recently described deep-sea species
are Emertonia schminkei (Veit-Köhler and Drewes,
2009) from the Atlantic Guinea, Angola and Cape
Basins and Emertonia minor (Vasconcelos, Veit-Köhler,
Drewes & Parreira dos Santos, 2009) from the Brazilian
deep sea.

Materials and methods

Meiofauna samples that contained specimens of the new
species were collected during the SEAMEC expedition in
1998 (Meteor 42.3; Plum and George 2009), the DIVA-1
cruise in 2000 (Meteor 48.1; Gheerardyn and Veit-Köhler
2009), during the DIVA-2 campaign in 2005 (Meteor 63.2;
Menzel and George 2012), and the NODINAUT expedition
in 2004 (Mahatma 2009). The majority of the sediment
samples were taken with the multicorer, one sample was
collected with the giant box corer and one with the blade
corer.

Specimens of Emertonia clausi sp. n. were found in the
Angola Basin, the Guinea Basin, at the Great Meteor
Seamount and in the Pacific Nodule Province inside the
track. Emertonia ingridae sp. n. was only found in the
Guinea Basin (Table 1; Fig. 1).

Sediment samples were preserved with 5 % buffered
formalin. In the laboratory, they were washed with tap
water through a 40-μm-mesh sieve. To extract
meiofauna from the remaining sediment particles, sam-
ples were centrifuged with a colloidal silica polymer
(H.C. Stark, Levasil 200/40 %, ρ=1.17) as flotation
medium. Kaolin was used to hold back the heavier

Table 1 Date, geographical position, depth, total number of processed
meiofauna cores, total number of noticed individuals (Ind.) of
Emertonia clausi sp. n. and Emertonia ingridae sp. n. sampled during
DIVA-1, DIVA-2, SEAMEC and NODINAUT; GKG:giant box corer;

blade corer: 20 × 9 cm operated from submersible "Nautile". The
relationships of length to width of the furcal rami (fr-l/w) and total
length of the furcal rami compared to the last three body somites (fr/
3som) are also given

Expedition Station Date Coordinates Depth (m) Total number
of meiofauna
cores

Emertonia
clausi sp. n.

Emertonia
ingridae sp. n.

Latitude Longitude Ind. fr-l/w fr/3som Ind. fr-l/w fr/3som

DIVA-1 Angola
Basin

M48.1/342-1 07.24.2000 17°08.0′S 4°42.0′E 5,415 7 1♂ 5.88 1.00 0 – –

M48.1/346-2 07.27.2000 16°17.0′S 5°27.0′E 5,389 9 1♂ 6.75 1.25 0 – –

M48.1/346-3 07.27.2000 16°17.0′S 5°27.0′E 5,389 10 1♂ 5.44 0.95 0 – –

M48.1/346-4 07.27.2000 16°16.9′S 5°27.0′E 5,389 9 1♂ 6.55 0.99 0 – –

M48.1/346-6 07.27.2000 16°17.0′S 5°27.0′E 5,389 11 1♀ 5.92 1.03 0 – –

M48.1/346-7 07.27.2000 16°17.0′S 5°27.0′E 5,389 11 1♂ 5.67 1.11 0 – –

DIVA-2 Guinea
Basin

M63.2/56 03.14.2005 0°0.0′S 2°25.0′W 5,064 5 1♂ 6.54 1.08 0 – –

M63.2/58 03.14.2005 0°0.0′S 2°25.0′W 5,060 5 1♀ 6.42 0.86 0 – –

M63.2/59 03.15.2005 0°0.1′S 2°24.8′W 5,066 5 1♂ 6.64 1.07 0 – –

M63.2/61 03.15.2005 0°0.0′S 2°24.9′W 5,066 5 1♂ 6.77 0.96 0 – –

M63.2/75 03.19.2005 0°50.0′N 5°35.0′W 5,139 5 1♂ 7.14 0.98 1♀ 4.62 0.83

M63.2/100 03.23.2005 0°37.2′N 6°28.1′W 5,167 5 0 – – 1♂ 4.42 0.75

SEAMEC Great
Meteor
Seamount

M 42.3 DS 505 09.11.1998 30°18.3′N 28°03.3′W 4,005 GKG 1♀ 5.52 0.84 0 – –

NODINAUT
Pacific Nodule
Province

PL 1602-10CL2 06.04.2004 14°01.9′N 130°07.3′W 4,980 blade corer 1♀ 6.92 0.99 0 – –
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particles during decantation (McIntyre and Warwick
1984) while the less dense meiofauna organisms are
found in the floating matter. After every centrifugation
step (three repetitions of 6 min at 4,000 rpm), the
floating matter was decanted and rinsed with tap water.
Meiofauna was sorted to higher taxon level. Copepods
were transferred to a mixture of glycerine and water
(1:1). Emertonia specimens were detected with the aid
of a Leica MZ 12.5 stereomicroscope and a Leica DMR
microscope.

The holotypes of E. clausi sp. n. and E. ingridae sp.
n. were scanned with a confocal laser scanning micro-
scope. Specimens were stained with saturated aqueous
solution of acid fuchsin with water–water solution (mod-
ified after Michels and Büntzow 2010) and viewed on a
Leica TCS SP5 (DZMB, Senckenberg am Meer)
equipped with a Leica DM 5000 B microscope (640×
magnification) and three visible light lasers. Based on the
image stacks, maximum intensity projections were creat-
ed with the Leica LAS software (Leica Microsystems).
The final images were assembled and adjusted for con-
trast and brightness using the software Adobe Photoshop
CS4.

Specimens of E. clausi sp. n. and E. ingridae sp. n.
selected for description were mounted in glycerine on
slides and drawn from the dorsal and lateral view. None
of the specimens of E. clausi sp. n. and E. ingridae sp.
n. were dissected in order to preserve them and to avoid
the risk of damage. All structures were drawn from the
undissected specimens, and it is possible that tiny spi-
nules, pores and surface structures may have been
overlooked. Nevertheless, the general segmentation and
setation of the appendages and mouthparts was clearly
visible. Illustrations were made using a Leica DM 2500

microscope equipped with differential interference con-
trast (DIC) at 400–2,000× magnification.

Abbreviations used in this text: exp=exopod, enp=
endopod, benp=baseoendopod, P1–P6=swimming legs 1–
6, and enp1=the first segment of the endopod, aes=
aesthetasc, A1=antennule.

Emertonia clausi Pointner & Veit-Köhler, sp. n.

Taxonomy

Paramesochridae Lang, 1944
Emertonia Huys, 2009
Emertonia clausi Pointner & Veit-Köhler, sp. n

Type material

The examined species are registered and deposited in the
Senckenberg Forschungsinstitut und Naturmuseum Frankfurt,
Germany. All specimens of the examined material were col-
lected in the Angola and Guinea Basin. Station numbers indi-
cate “expedition name cruise-number/gear deployment
number-core number”.

Male holotype, SMF (37054): not dissected, 1 slide;
DIVA-1 station M48.1/346-7-12 (16°17.0′S, 5°27.0′E),
07/27/2000, depth 5,389 m

Female allotype, SMF (37055): not dissected, 1 slide;
DIVA-2 station M63.2/58-3 (0°0.00 ′S, 2°25.0 ′W),
03/14/2005, depth 5,060 m

Male paratype, SMF (37056) not dissected, 1 slide;
DIVA-1 station M48.1/342-1-8 (17°08.0′S, 4°42.0′E),
07/24/2000, depth 5,415 m

Eleven additional individuals were detected; information
is found in Table 1.

Type locality

Type locality is station M48.1/346 (16°17′S, 5°27′E) in the
Angola Basin.

Description

Male

Habitus (Fig. 2) of male shown on images taken with
confocal laser scanning microscope.

Body (Fig. 3) Total body length measured from anterior
tip of rostrum to posterior margin of telson: Holotype
0.27 mm, including caudal rami: 0.32 mm. Body cylindri-
cal, slightly depressed dorsoventrally, with prosome only
slightly wider than urosome. Whole cephalosome covered

Fig. 1 Distribution of Emertonia clausi sp. n. and Emertonia ingridae
sp. n. in the Pacific Ocean and the Southeast Atlantic, including the
number of collected individuals. Closely situated stations represented
by single dot. Isobaths given for 2,000 and 4,000 m
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Fig. 2 Emertonia clausi sp. n., male habitus (holotype): a dorsal view; b lateral view. Figure taken with confocal laser scanning microscope. Scale
bar 100 μm
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Fig. 3 Emertonia clausi sp. n., male habitus (holotype): a dorsal view; b lateral view. Scale bar 100 μm
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with small, round depressions resembling surface of golf
ball, exemplarily shown in frame (Fig. 3a). Pores and sen-
silla present in small numbers on whole body. Six sensilla
located on second free somite and genital somite, four
sensilla on cephalosome, first, third, fourth, sixth and sev-
enth free somite. Two sensilla found on telson and none on
eighth free somite. Pores on every somite except penulti-
mate urosomite. Penultimate urosomite with fine
pseudoperculum. On ventral side, posterior end of anal
somite with one row of spinules (Fig. 4b) and urosomites
three and four fringed with one continuous row of minute
spinules (Fig. 5a).

Furcal rami (Fig. 4b) Long and cylindrical, 5.67× longer
than wide, with proximal and distal pores and six visible
elements; seta II slender, seta III as long as seta II but pinnate,
seta IV slender, some holes indicate possible pinnation,
longer than seta III, seta V slender, with three pairs of
spinules in posterior quarter, opposite to each other, at distal
pair of spinules constitution of seta changes to rat-tailed, seta
VI minute, situated at inner margin of caudal rami and seta
VII slender, situated on knob-like elevations on dorsal sur-
face, longer than seta II with one single feather. Seta I not
visible.

Antennule (Fig. 6) Seven-segmented, segment I with
spinules along inner margin. Segment II and III are partially
fused. Segment VII of distinct triangular shape, inner mar-
gin with scales. Setal ornamentation:

I (1) One short seta
II (1) One slender seta
III (6) Four slender, naked setae, one of them longer
than the others, two stout, pinnate setae
IV (6) Six long, slender setae, three naked, three plumose
V [5+(1+aes)] Two long, slender and naked setae, one
of them fused at base with aesthetasc, three small,
naked setae and one longer, plumose seta
VI (3) Three identical setae, long, slender and naked
VII [6+(1+aes)] Six slender, naked setae, three of them
long, the others shorter, one aesthetasc fused at base
with slender seta

Antenna (Fig. 7a) Basis with small depression on
surface. Endopod two-segmented, enp1 with one long,
plumose abexopodal seta and spinules on outer margin.
Enp2 dorsal view (Fig. 7b) with small cuticular depres-
sions, one row of three minute spinules, two spinules at
outer margin, three longer spinules at inner margin and
three grouped subapical naked setae, apical margin
(Fig. 7a) with six setae, one pinnate, four geniculate,
all of different size. Exopod one-segmented with one
plumose seta, two lateral naked spines, one with bifur-
cate tip, two apical naked spines and one row of three
minute spinules.

Mandible (Fig. 7d) Coxa with slender and elongated
gnathobasis, small ridge on inner margin, cutting edge with
two big and two smaller teeth, one of which bidentate. Basis
of mandibular palp (Fig. 7c) with one slender seta, enp1
with two slender setae, enp2 apically with six slender, naked
setae fused together at base. Exp smaller than enp, one-
segmented with two lateral naked spines and two apical,
plumose setae.

Maxillule (Fig. 7e) Praecoxal arthrite with two juxta-
posed slender setae, one lateral naked seta. Inner margin
of arthrite with six stout setae, three of which with single
pinnule. Coxal endite with four long, slender and naked
setae. Basis with four slender setae, three of which
plumose, one of which longer than the others. Enp one-
segmented with three different setae, one small and na-
ked, one stout, plumose and one slender, plumose. Exp
one-segmented with two slender setae, one of which
plumose.

Maxilla (Fig.7f) Praecoxa and coxa fused to form
syncoxa bearing three endites. Proximal endite slightly bi-
lobed with one seta on proximal lobe and two setae on distal
lobe, one of which stout, other plumose, middle endite with
three slender, plumose setae, one of which smaller, distal
endite with three plumose setae, two of which small.
Allobasis with two setae, both long, slender and pinnate.
Enp two-segmented with two long setae on enp1 and three
slender and long setae on enp2.

Maxilliped (Fig. 7g) Syncoxa with two short rows of
minute spinules and one long, naked seta. Basis without
ornamentation or setae. Enp one-segmented, with five naked
setae, two long and geniculate, two small and hairlike, one
long and stout.

Swimming legs (Fig. 8) P1–P4 very small. Coxa present.
Setal formula (Table 2) given according to Lang (1934).

P1 (Fig. 8a) Basis with one outer and one inner naked
seta. Enp slightly longer than exp, two-segmented and enp1
armed with spinules along outer margin, enp2 with one
long, naked seta. Exp two-segmented, both segments with
one row of spinules on outer margin, exp1 with one outer
pinnate spine, exp2 with two plumose outer spines and two
plumose, terminal setae.

P2–P4 (Fig. 8b–d) Basis of P2–P4 bearing one outer seta.
Basis of P2 with additional, long, inner setules, basis of P3
with one single minute spinule and basis of P4 with spinule
row accompanying outer seta. Enp of P2–P4 one-
segmented, but with one slight depression at outer side
indicating former segmentation, and rows of setules at dif-
ferent sizes along outer margin. Enp P2–P4 with one apical
setal element surrounded by crown-like row of spinules.
Apical seta of enp P2 and P3 plumose, spine of enp P4 long
and stout with spatulate tip. Exp P2–P4 three-segmented, on
outer margin of every segment one row of spinules, exp1 P2
with one row of long setules on inner margin. Cuticular
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Fig. 4 Emertonia clausi sp. n., armature of telson and furcal rami: a female, ventral view (allotype); b male, dorsal view (holotype). I–VII number
of setae. Arrows indicate broken off setae. Scale bar 50 μm
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Fig. 5 Emertonia clausi sp. n., abdomen in ventral view with P5 and P6: a male (holotype); b female (allotype), with genital field. Arrows indicate
insertion points of lacking setae. Scale bar 50 μm
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depressions present only in exp1 P3 and exp2–3 P4, enp P2
with subapical, large pore. Exp1–2 P2–P4 with one outer
knife-like shaped spine. Exp3 P2–P3 with two outer spines,
proximal one knife like, apical one knife-like in P2 and rat-
tailed in P3, two apical, plumose setae, outer one rat-tailed
in both legs, inner one rat-tailed only in P3. Exp3 P4 with
one apical and one outer seta, both rat-tailed, inner one
longer and slightly pinnate. Intercoxal sclerite exemplarily
shown for P4 (Fig. 8d).

P5 (Fig. 5a) Legs fused, small exopod clearly separated
from baseoendopod. Benp bears one outer, plumose seta.
Surface of benp naked with two pores. Exp with four stout
spines, outer three naked, inner one plumose, size of the
spines increases inwards, row of minute spinules on inner
margin of exp.

P6 (Fig. 5a) Both legs consisted of medially touching
plates with three setae. Outer one longest, plumose and
wavy, inner two of same size and stout. Surface of each

leg covered with one large pore and some small cuticular
depressions.

Female

Body (Fig. 9) Total body length measured from anterior tip of
rostrum to posterior margin of anal somite (allotype): 0.30 mm,
including caudal rami 0.36 mm. Second and third urosomites
fused to form genital complex. Whole body covered with
sensilla. On ventral side, lateral margin of urosomite three and
four covered with short spinule rows. Posterior margin of
penultimate somite with two short rows of spinules (Fig. 5b).

Furcal rami (Fig. 4a) Long and cylindrical, 6.42× longer
than wide, with proximal and distal pores and six visible
elements; seta II long and slender, seta IV with several
pinnules, seta VII naked. Setae III, V and VI of same
appearance as in male. Row of short spinules along apical
ventral rim of furcal rami. Seta I not visible.

Fig. 6 Emertonia clausi sp. n., male antennule (holotype). Seta of segment I and aesthetasc of segment Vare added after holotype. Scale bar 100 μm
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Fig. 7 Emertonia clausi sp. n., male mouthparts: a antenna (paratype); b enp2 of antenna (paratype); c mandibular palpus (paratype); d mandible
(paratype); e maxillule (paratype); f maxilla (paratype); g maxilliped (holotype). Scale bar 20 μm
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Fig. 8 Emertonia clausi sp. n., male swimming legs (holotype): a P1; b P2; c P3; d P4, with intercoxal sclerite; e seta of female enpP4. Scale bar
50 μm
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Antennule (Fig. 10) Eight-segmented. Segment I with one
row of setules on inner margin. Setation of segment VII shown
separately in Fig. 10b for reasons of clarity. Setal ornamentation:

I (1) One naked seta
II (7) Five slender, long and naked, two short and stout setae
III (8) Five slender, long setae, four plumose, one short,
slender seta, two stout, pinnate setae
IV [1+(1+aes)] Two slender, plumose setae, one of
which fused at basis with slender aesthetasc
V (1) One slender, plumose seta
VI (2) Two naked setae, one of which longer than the other
VII (3) Three naked, slender setae, one of which much
shorter than the others
VIII [4+(1+aes)] Five naked, slender setae of different
sizes, two of which smaller, one of the longer ones
fused at basis with aesthetasc

Mouthparts as in male.
Swimming legs almost as in male. Only difference: seta

on enp P4 gradually tapering, without frayed tip (Fig. 8e).
P5 (Fig. 5b) Legs fused, small exopod clearly separated

from baseoendopod. Benp with one outer, basal and plumose
seta. Surface of benp naked with two big pores. Drawn-out
endopodal lobes angled and medially cleft to half way of leg’s
length. Each of endopodal lobes armed with two stout, bipin-
nate setae, inner one shorter than outer one. In most individ-
uals these setae cross each other. Exp with three naked stout
setae, size increases inwards. Outer one intersects middle seta.
Inner margin of exp with one row of minute spinules, on right
side of body not as easy to detect as on left side.

P6 and genital complex (Fig. 5b) Sixth legs represented
by small, fused outgrowth, with one plumose seta on each
side. Genital complex seen as pore with ridge above it.

Emertonia ingridae Pointner & Veit-Köhler, sp. n.

Taxonomy

Paramesochridae Lang, 1944
Emertonia Huys, 2009
Emertonia ingridae Pointner & Veit-Köhler, sp. n.

Type material

The examined species are registered and deposited in the
Senckenberg Forschungsinstitut und Naturmuseum
Frankfurt, Germany. All specimens of the examined mate-
rial were collected in the Guinea Basin. Station numbers
indicate “expedition name cruise-number/gear deployment
number-core number”.

Female holotype, SMF (37057): not dissected, 1 slide;
DIVA-2 station M63.2/75-7 (0°50.0′N, 5°35.0′W),
03/19/2005, depth 5,139 m

Male allotype, SMF (37058): not dissected, 1 slide;
DIVA-2 station M63.2/100-10 (0°37.2′N, 6°28.1′W),
03/23/2005, depth 5,167 m

Type locality

Type locality is station M63.2/75 (0°50′N, 5°35′W) in the
Guinea Basin.

Description

Female

Habitus (Fig. 11) shown from dorsal and ventral view on
images taken with a confocal laser scanning microscope.

Body (Fig. 12) Total body length measured from ante-
rior tip of rostrum to posterior margin of telson:
Holotype 0.27 mm, including the caudal rami:
0.32 mm. Body cylindrical, slightly depressed dorsoven-
trally, with prosome only slightly wider than urosome.
Whole cephalosome covered with small, round depres-
sions resembling surface of a golf ball, exemplary shown
in inset in Fig. 12a. Pores and sensilla present in small
numbers on whole body. Four sensilla on cephalosome
and genital somite, two sensilla on free somites three and
four. Pores on every somite except for penultimate and
telson. Penultimate somite with fine pseudoperculum.
Ventral side of genital double-somite with one row of
small and one row of long spinules, following somite
with one row of small spinules (Fig. 13). Posterior mar-
gin of urosomites (except for penultimate somite)
ventrolaterally with minute spinules (Fig. 14).

Furcal rami (Fig. 13) Long and cylindrical, 4.62× lon-
ger than wide, with distal pores and six visible elements;
seta II slender, dorsally displaced, seta III slender, longer
than II, with small flagellum, situated laterally at poste-
rior end, seta IV slender, longer than III, seta V slender,
with two pairs of spinules, bilaterally arranged, at distal
pair of spinules constitution of seta changes to rat-tailed,
seta VI minute, situated at inner margin of caudal rami,
and seta VII slender and nearly as long as seta II. Seta I
absent.

Table 2 Seta and spine formula of swimming legs of Emertonia clausi
sp. n.

Basis Exopod Endopod

P1 1-1 0.022 0.010

P2 0-1 0.0.022 010

P3 0-1 0.0.022 010

P4 0-1 0.0.011 010
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Fig. 9 Emertonia clausi sp. n., female habitus (allotype): a dorsal view; b lateral view. Scale bar 100 μm
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Antennule (Fig. 15) Eight-segmented, segment I with
spinules along inner margin. Setal ornamentation:

I (0)
II (5) Three slender naked setae, two small plumose, fir-
like setae
III (8) Five slender naked setae, one slender seta with
one single hair, two small plumose setae
IV (1) One slender naked seta
V [1+(1+aes)] One plumose seta and one aesthetasc
fused at base with long slender, naked seta
VI (1) One long slender plumose seta
VII (5) Five slender naked setae, two of them small
VIII [5+(1+aes)] Three slender naked setae, one naked
seta, one small plumose seta and one aesthetasc fused at
base with long slender seta

Antenna (Fig. 16a) Basis without cuticular depressions.
Endopod two-segmented, enp1 with one long plumose
abexopodal seta, enp2 armed with two spinule rows, proximal
of which very minute, other one apical and broad, three
grouped subapical setae, one small and pinnate, two stout
and naked, and one small spinule. Apical margin with eight
setae, one pinnate, five geniculate, longest of them with single
pair of spinules, one naked and stout, two naked and slender,

all of different sizes. Exopod one-segmented with three lateral
and two apical naked spines of different sizes.

Mandible Gnathobase not illustrated due to its small size
and difficulties in observation. Basis of mandibular palp
with one seta (Fig. 16b). Enp two-segmented; first segment
with two slender setae and one small spine, second segment
apically with six slender, naked setae fused together at base.
Exp smaller than enp, one-segmented, with two naked,
slender setae.

Maxillule (Fig. 16c) Praecoxal arthrite with two juxta-
posed slender setae, one lateral naked seta and three small
spinules. Inner margin of arthrite with five strong, stout
spines. Coxal endite with three slender, naked setae and
one plumose seta. Basis with endite armed with six setae,
one of which plumose. Enp one-segmented with three slen-
der setae. Exp one-segmented with one row of spinules and
two apical setae, one of which plumose.

Maxilla (Fig. 16d, e) Praecoxa and coxa fused to form
syncoxa bearing three endites; proximal endite slightly bilobed
with one plumose setal element on proximal lobe and two on
distal lobe, one of which stout and with only one pinnate, other
slender; middle endite with three setae, two naked and one
plumose (Fig. 16e); distal endite with three naked setae, two
stout and one slender. Allobasis with two setal elements,
both slender, one naked, other plumose. Enp presumably

Fig. 10 Emertonia clausi sp. n., female antennule (allotype): a complete view; b segments VI–VIII. Setae of segment VII only visible in Fig. 10b.
Scale bar 20 μm
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Fig. 11 Emertonia ingridae sp. n., female habitus (holotype): a dorsal view; b ventral view, with attached spermatophore. Figure taken with
confocal laser scanning microscope. Scale bar 50 μm
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Fig. 12 Emertonia ingridae sp. n., female habitus (holotype): a dorsal view; b lateral view. Scale bar 100 μm
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Fig. 13 Emertonia ingridae sp. n., armature of telson und furcal rami: a female, ventral view (holotype); b male, dorsal view (allotype). I–VII
number of setae. Scale bar 50 μm
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Fig. 14 Emertonia ingridae sp. n., abdomen in ventral view with P5 and P6: a female (holotype) with genital field with attached spermatophore; b
male (allotype). Scale bar 50 μm
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one-segmented with five setae, all slender and naked, different
sizes (Fig. 16d).

Maxilliped (Fig. 16f) Syncoxa with one row and one
cluster of spinules and ornamented with few cuticular de-
pressions. Basis with one row of spinules and without
armature. Enp one-segmented, on apical side with three
naked long setae and one small seta with only one hair.

Swimming legs (Fig. 17) P1–P4 very small. Coxa present.
Seta formula (Table 3) given according to Lang (1934).

P1 (Fig. 17a) Basis with one outer, plumose and one
inner naked seta. Enp slightly longer than exp, both rami
two-segmented and armed with spinules on outer margin of
enp1 only. Enp1 without seta, enp2 with one terminal and
naked seta. Exp1 with one outer plumose spine, exp2 with
two plumose, outer spines and two plumose terminal setae,
one of which spine-like.

P2–P4 (Fig. 17b–d) Basis of P2–P4 bearing one outer
seta. Basis of P2 with long, inner setules. Enp of P2–P4 one-
segmented with one slight depression on outer side, setules
in rows at different positions and shapes: P2 and P4 in distal
part of enp, P3 along complete enp. Enp P2–P4 with one

apical seta, P2 seta with three hairs emerging from small
pores, P3 biplumose and P4 naked, knife-shaped. Exp P2–
P4 three-segmented, exp1 P2 and P3 with one inner row of
long setules, exp1–3 P2–4 with one outer spine, knife-
shaped, and one row of stout spinules. Apical setae of
exp3 P2 with notch, distally plumose; exp3 P3 apical setae
rat-tailed and plumose. Exp3 P4 with outer spine shorter
than terminal seta, being rat-tailed and plumose. Intercoxal
sclerite exemplarily shown for P4 (Fig. 17d).

P5 (Fig. 14a) Legs fused, small exopod clearly separated
from baseoendopod. Benp with anterior pore and with one
outer, basal seta with one hair. Surface of benp naked, drawn-
out, endopodal parts extremely angled and deeply cleft medi-
ally, with two stout, bipinnate setae on each side, outer one
being longer than inner one. Exp with three stout setae, inner
one pinnate; smaller, outer seta intersects middle one. Inner
margin of exp with one row of short spinules.

P6 and genital complex (Fig. 14a) Sixth leg represent-
ed by small, fused outgrowth, with one plumose seta on
each side. Genital field with attached spermatophore.
(Fig. 14a).

Fig. 15 Emertonia ingridae sp. n., female antennule (holotype). Scale bar 20μm
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Fig. 16 Emertonia ingridae sp. n., mouthparts: a male antenna (allotype); b female mandibular palpus (holotype); c female maxillule (holotype); d
male maxilla (allotype), setae at endopod, allobasis and third endite are shown; e male maxilla (allotype), setae at second and first (bilobed) endite
are shown; f female maxilliped (holotype). Scale bar 20 μm
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Fig. 17 Emertonia ingridae sp. n., male swimming legs (allotype): a P1; b P2; c P3; d P4, with intercoxal sclerite. Scale bar 50 μm
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Male

Habitus (Fig. 18) Second and third urosomite separate. Total
body length measured from anterior tip of rostrum to poste-
rior margin of anal somite (allotype): 0.27 mm, including
caudal rami: 0.31 mm.

Furcal rami (Fig. 13) Long and cylindrical, 4.42× longer
than wide, with proximal and distal pores and six visible
elements; setae II–VII with same appearance as female. Seta
I absent.

Antennule (Fig. 19) Seven-segmented. Segment I with
few setules on inner margin. Segment VII of distinct trian-
gular shape. Setal ornamentation:

I (0)
II (2) One slender seta, one small plumose fir-like seta
III (3) Three slender naked setae of different sizes
IV (7) Four long, slender setae, two plumose, three
short setae, two of which plumose
V [6+(1+aes)] Three small spine-like and four naked
slender setae, one of which fused basally with one
large, slightly damaged aesthetasc
VI (0)
VII [10+(1+aes)] 11 naked and slender setae of differ-
ent size, one of which fused with aesthetasc

Mouthparts and swimming legs As in female, sexual
dimorphism only in antennule, P5 and P6.

P5 (Fig. 14b) Legs fused, small exopod clearly separated
from baseoendopod. Benp bears one outer, basal plumose seta.
Surface of benp naked with kind of cuticle pattern, endopodal
parts represented by small bumps. Exp with four stout spines,
outer two naked, smaller. Inner two spines with distinct dint,
innermost distally plumose, other one pinnate. Surface of right
exp with one row of short spinules, left exp naked.

P6 (Fig. 14) Each leg consists of one plate with three
setae. Outer seta slender and plumose, inner two small,
pinnate and stout.

Etymology

These two new species are dedicated to the first au-
thor’s parents Claus and Ingrid Pointner, because she

wants to thank them for assisting her in all situations in
life.

Discussion

Systematics

History of the genus Emertonia

The genus Emertonia was first described by Wilson (1932).
Kunz (1962) created the genus Kliopsyllus by uniting spe-
cies from the genera Paramesochra T. Scott, 1892,
Emertonia Wilson, 1932 and Leptopsyllus T. Scott, 1894.
Huys (2009) renamed the genus Kliopsyllus to Emertonia
for two reasons. In the first place he stated that the generic
name Kliopsyllus was only a junior subjective synonym of
Emertonia Wilson, 1932. Secondly, the author analysed the
remaining syntypes of Emertonia gracilis Wilson, 1932 and
stated that they completely matched Kunz’s (1962, 1981)
and Apostolov and Marinov’s (1988) identification for the
genus Kliopsyllus. Since E. gracilis is the type species by
original designation and Kliopsyllus is only a junior syno-
nym for Emertonia, Huys (2009) reintroduced the name
Emertonia for this genus.

Based on Wells (2007), the genus Emertonia contains at
present 39 species, including the species presented herein. The
most recently discovered species are E. schminkei, described as
Kliopsyllus schminkei, Emertonia brevicaudata (Kornev &
Chertoprud, 2008), described as Kliopsyllus brevicaudatus,
E. minor, described as Kliopsyllus minor, Emertonia diva
(Veit-Köhler, 2005), described as Kliopsyllus diva, and
Emertonia andeep (Veit-Köhler, 2004), described as
Kliopsyllus andeep.

Placement of Emertonia clausi sp. n. and differentiation
from congeners

Given the current taxonomic situation, we have provision-
ally placed the two new species in Emertonia as they agree
with the characters given by Veit-Köhler (2004): two-
segmented exp and enp of P1, three-segmented exp of P2–
P4, only two setae in exp3 P4, and one-segmented enps of
P2–P4 with one apical seta.

Due to the fact that the two new species are very similar, the
following part deals only with E. clausi sp. n., but the men-
tioned facts also apply to the rare species E. ingridae sp. n.

E. clausi sp. n. is unique within the genus. It can be
distinguished from its congeners by the following attributes:

Enp2 P1 bears only one seta.
The texture of seta V of the furcal rami changes after

≈0.4× the length of the seta. The proximal part is robust with
four pairs of pinnules. The distal part of the seta is rat-tailed,

Table 3 Seta and spine formula of swimming legs of Emertonia
ingridae sp. n.

Basis Exopod Endopod

P1 1-1 0.022 0.010

P2 0-1 0.0.022 010

P3 0-1 0.0.022 010

P4 0-1 0.0.011 010
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Fig. 18 Emertonia ingridae sp. n., male habitus (allotype): a dorsal view; b ventral view. Scale bar 100 μm
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flexible and slender. At the point of structure change from
robust to flexible the seta is very delicate and breaks off easily.
Rat-tailed setae are also found in the swimming legs; exp3 of
P2 bears one of this kind, exp3 P3 three and exp3 P4 two.

Some spines on exp1–3 of P2–P4 show a special and
unique attribute, their shape resembles a knife edge. Setae
on exp3 P2 and P3 and male exp P5 are thinned out and
distally plumose.

The pair of female P5 are medially fused as in all other
species of the genus but the drawn-out parts of the
baseoendopod have a unique feature. They are deeply cleft
medially and angled at the tip.

The inner margin of segment VII of the male antennule
features a special scale-like ornamentation, which is unique and
recorded the first time within all species of the genus Emertonia.

Some other characters of E. clausi sp. n. are also present in
other species of the genusEmertonia. Seta VII of the furcal rami
is articulate in E. clausi sp. n. as in, e.g., E. diva and Emertonia
chilensis (Mielke, 1985). This feature is not seen in, e.g.,
E. schminkei and E. andeep. The antenna of E. clausi sp. n.
bears two rare attributes: Enp2 carries three grouped subapical
naked setae, as it does in Emertonia perharidiensis (Wells, 1963)

and E. schminkei. Most of the other species have at maximum
two setae, butE. diva andE. andeep have four. However, it has to
be kept in mind that in some of the older descriptions this group
of tiny elements may have been overlooked. The second trait is
that one lateral spine of the antennary exp has a bifurcate tip, as
has an apical spine in, e.g., Emertonia constricta pacifica
(Mielke, 1984). There is also a rare feature found at the maxil-
liped. E. clausi sp. n. bears one seta at the syncoxa just as in, e.g.,
E. schminkei and E. minor. However, the syncoxa has not been
drawn in all of the previous descriptions.

All other species of the genus Emertonia have two setae at
the enp2 P1, such as Emertonia longisetosa (Krishnaswamy,
1951) (described as Paramesochra longisetosa) and
E. schminkei. The apical seta of enp P4 in male seems to be
spatulate and frayed like the same seta of Emertonia
californica (Kunz, 1981) whereas the female of both species
bear one seta with gradually a tapering tip. The male exp P5 of
E. clausi sp. n. bears four setae of different sizes, as do the
exps of E. holsatica (Klie, 1929), E. atlantica (Kunz, 1981),
and E. furcavaricatus (Kunz, 1974). But only E. holsatica has
the same arrangement of these setae, the outermost being the
smallest and the size increasing inwards. The two legs of the

Fig. 19 Emertonia ingridae sp. n., male antennule (allotype). Scale bar 20 μm
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male P6 are not medially fused as in, e.g., E. idiotes (Wells,
1967). Both legs are completely separated as in E. schminkei.
All species, unless otherwise indicated, have originally been
described as Kliopsyllus (Huys, 2009).

The combination of unique characters and attributes, that
are similar or absent in other species, identifies E. clausi sp.
n. as a new species of the genus Emertonia.

Differences from the related species Emertonia ingridae sp. n.

The species Emertonia ingridae sp. n. is very similar to
E. clausi sp. n. To date, only two individuals of the very
rare Emertonia ingridae sp. n. have been found.

There are four easily detectable characters that distinguish
the two new species: the relation of length to width of the furcal
rami, the total length of the furcal rami compared to the last
three body somites, seta VII is articulated in E. clausi sp. n. but
not in E. ingridae sp. n. and the presence/absence of a seta on
the syncoxa of the maxilliped. The proportions of E. clausi sp.
n. (n=13) are as follows: furcal rami length to width 6.32 (min:
5.44; max: 7.14), furcal rami to last three somites 1.01 (min:
0.84; max: 1.25). In contrast, the proportions of E. ingridae sp.
n. (n=2) are: furcal rami length to width 4.52 (min: 4.42; max:
4.62), furcal rami to last three somites 0.79 (min: 0.75; max:
0.83) (all numerical values are averaged; see Table 1).

Furcal rami. Seta V of the furcal rami shows in both
species the change of structure from stout to flexible, but in
E. clausi sp. n. three pairs of minute spinules are present at
the apical third of the stout part of the seta. E. ingridae sp. n.
bears only two pairs of comparable spinules.

With a closer look at the ventral side of the abdomen it is
possible to see the different armature, especially in the male.
E. clausi sp. n. presents one continuous row of minute
spinules at the posterior margin of urosomites three and
four, E. ingridae sp. n. bears stout spinules only at the left
and the right side of the body.

Antennule. The male antennule of E. clausi sp. n. presents
some differences to that of E. ingridae sp. n. The triangle-
shaped segment VII of E. clausi sp. n. features a special
scale-like ornamentation at the inner margin, which was not
detected in E. ingridae sp. n. Although both new species bear
the same number of segments, a total of seven, and setae,
altogether 30, the ornamentation and distribution of the setae
are different. E. clausi sp. n. develops at every segment at least
one seta. In E. ingridae sp. n. the segments I and VI bear no
seta. The female antennule is eight-segmented in both species,
but with quite different setal ornamentation. E. clausi sp. n.
bears altogether 29 setae, E. ingridae sp. n. 28. The aesthetascs
are all fused at the basis with one seta, but they develop on
different segments. The distal aesthetasc of E. ingridae sp. n.
belongs to segment V and is as long as the following three
segments. In E. clausi sp. n. it develops from segment IVand is
twice as long as the following four segments.

Mouthparts. In the mouthparts, the two species show the
following differences: In the antenna, E. ingridae sp. n.
bears seven apical setae on the enp, one of which has one
pair of pinnules at the apical side of the geniculate part.
E. clausi sp. n. only shows six apical setae and no pinnules.
The three lateral spines of the antennary exp are naked in
E. ingridae sp. n., but in E. clausi sp. n. one is plumose and
one shows a bifurcate tip. The two apical setae of the exp of
the mandibular palp are naked in E. ingridae sp. n. and
plumose in E. clausi sp. n., which additionally bears two
lateral spines at the exp. The number of pinnate setal ele-
ments on the maxillule and maxilla of E. clausi sp. n. is
higher than in E. ingridae sp. n. E. clausi sp. n. carries one
seta on the syncoxa of the maxilliped whereas E. ingridae
sp. n. neither has this seta nor a pore or hole indicating a lost
seta. In E. clausi sp. n. the two apical setae on the enp of the
maxilliped are geniculate, while in E. ingridae sp. n. they
are not.

Swimming legs. In the same way the swimming legs
indicate the close relatedness of the species. In some fea-
tures they are quite similar but several other attributes are
variable. In general, the spinulation of the exps P2–P3 of
E. clausi sp. n. appears to be spinier and more pronounced
than in E. ingridae sp. n. The apical inner seta of exp3 P2 is
in both species long and plumose. The apical outer seta in
E. ingridae sp. n. is shaped like the inner one but in E. clausi
sp. n. it presents a special rat-tailed structure and is addi-
tionally pinnate along its outer margin. Both apical setae of
exp3 P3 show the same structure, but E. ingridae sp. n. is
much more plumose than E. clausi sp. n. Additionally, the
large outer seta is rat-tailed in E. clausi sp. n. but knife-
shaped in E. ingridae sp. n. This character also appears in
exp3 P4. The apical seta in exp3 P4 is rat-tailed with only
tiny pinnules in E. clausi sp. n. and rat-tailed and plumose in
E. ingridae sp. n. In E. clausi sp. n., the enps P2–4 carry an
apical row of spinules that surround the seta like a crown.
This feature is not found in E. ingridae sp. n.

P5. The outer seta of the exp P5 of female and male of
E. ingridae sp. n. in most cases clearly intersects the proximate
one, the seta at the same position of E. clausi sp. n. is oriented
parallel to or touching the close-by seta, but there is no crossing.
The outer setae of the benp P5 of E. clausi sp. n. are different to
the equivalent setae of E. ingridae sp. n. In E. clausi sp. n. the
setae are much longer and more plumose in both sexes.

P6. The inner two setae of the male P6 are also different
in the two species. E. clausi sp. n. presents two stout, naked
setae, which are half as long as the outer seta. In contrast,
E. ingridae sp. n. bears two stout, pinnate setae, measuring
only one third of the length of the outer seta.

As shown above, not only the differences in the proportions
of the furcal rami and the setal armature of the maxilliped
show that the two species are distinct. Every single part of the
body presents differences and similarities between the two
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new species E. clausi sp. n. and E. ingridae sp. n. Due to the
combination of these attributes, it is obvious that these are two
closely related, but different, species.

Biogeography

The geographical distributions of Emertonia ingridae sp. n.
and Emertonia clausi sp. n. differed greatly (Table 1). The first
time E. clausi sp. n. was collected was during the SEAMEC
expedition M 42.3 to the Great Meteor Seamount in 1998.
During the RV “Meteor” cruises M 48.1 DIVA-1 and M 63.2
DIVA-2 in the Atlantic and the RV “L’Atalante”NODINAUT
expedition to the Pacific Nodule Province this new species
was not only rediscovered but in the Guinea Basin a very
closely related species,E. ingridae sp. n was found. In contrast
to E. clausi sp. n. it is a very rare species with a very small
range size. It was only found at two stations in the Guinea
Basin (Fig. 1), although samples were taken from the deep-sea
basins off the African west coast, in the Southern Ocean and
the Pacific Ocean.

The 13 individuals of E. clausi sp. n. were sampled in the
Guinea Basin, the Angola Basin, in the deep sea surrounding
the Great Meteor Seamount (GMS) in the Northeast Atlantic,
and in the Northeastern Pacific Nodule Province between the
Clarion and the Clipperton Fracture Zone. The single Pacific
specimen of E. clausi sp. n. was encountered inside a 26-year-
old track, where the nodules were removed during a pilot
survey at the eastern area of the French mining claim in
1978 (Mahatma 2009).

Only few Harpacticoida are eurybathic, one of which is the
recently described Zosime anneae Koller & George, 2011. It
was found at the GMS from the plateau down to the rise. Due
to the fact that its distribution ranges over 4,000 m water depth
the species is exposed tomany changing environmental factors
such as pressure, sediment structure, salinity, light conditions,
or temperature (Koller and George 2011). A revision of the
material collected at the GMS revealed that this also applies for
E. clausi sp. n. The species was also found on the plateau and
the slope of the GMS, the shallowest station being 292m deep.
Therefore, the distribution of this new species does not seem to
be limited to the deep sea. It is exposed to the same environ-
mental conditions as Z. anneae, consequentlyE. clausi sp. n. is
also supposed to be an eurybathic species.

According to Gheerardyn and Veit-Köhler (2009) the
possibilities for the distribution of harpacticoid copepods in
the deep sea are limitless, even for Paramesochridae. Most
members of this family show morphological characteristics
such as reduced swimming legs that make it unlikely that
they emerge into the water column (Thistle and Sedlacek
2004). The first wide-spread deep-sea harpacticoid species
was described by Seifried and Martínez Arbizu (2008). They
found Bradya kurtschminkei Seifried & Martínez Arbizu,
2008 in samples from the Porcupine Abyssal Plain in the

north Atlantic and in the Guinea Basin, the Angola Basin and
the Cape Basin, which seemed to be its southernmost limit of
occurrence as it was not present in samples from the Southern
Ocean. Conversely, the recently described paramesochrid
Wellsopsyllus antarcticus Kottmann & Veit-Köhler, 2013
was only present in the Southern Ocean (Kottmann et al.
2013; Gheerardyn and Veit-Köhler 2009). However, the re-
sults of Menzel et al. (2011) additionally reinforced the pre-
vious findings of wide distribution ranges in benthic
copepods. The authors stated that geological structures like
submarine ridges or seamounts have no or only a limited
influence on the dispersal of deep-sea Harpacticoida.
Contrary to the deep sea, seamounts like the GMS are isolated
areas (George and Schminke 2002), but the specimen of
Emertonia clausi sp. n. collected from the GMS was found
in the surrounding deep sea and on the plateau itself. It is
astonishing that E. ingridae sp. n. was not detected at the same
locations as the closely related, presumably cosmopolitan
species E. clausi sp. n. While the multicorer is the best device
for collecting meiofauna from undisturbed sediment cores
(Barnett et al. 1984), the blade corer and especially the box
corer cannot be regarded as standard for meiofauna sampling
(Plum and George 2009). Therefore, rare species such as
E. ingridae sp. n. may just not have been collected.

The possibility that two closely related species are so dif-
ferent in their distribution is fascinating but not unusual.
Gheerardyn and Veit-Köhler (2009) found species of the genus
Emertonia (in their publication still named Kliopsyllus) in four
abyssal plains (regions) of the Southeast Atlantic and the
Atlantic part of the Southern Ocean. Three species were spread
over three regions (E. andeep, E. diva, E. schminkei) and two
species in two regions (their Kliopsyllus sp. 1 and 2, now
E. clausi sp. n.). However, they reported another four species
that were only found in one deep-sea basin (their Kliopsyllus
sp. 3–6, sp. 5 now E. ingridae sp. n.). Nevertheless, the
distribution of Emertonia ingridae sp. n. should be studied
more intensely to clarify its real range size.

According to Veit-Köhler (2005) the small number of to date
described deep-sea Emertonia species was not because of the
rarity of these organisms but due to the lack of taxonomists
working with them. However, the present contribution is based
on a survey of all Paramesochridae from the CeDAMar
expeditons available to date. Members of the family
Paramesochridae are very rare throughout the deep sea and
several species have very wide distribution ranges. Therefore,
we state that small range sizes may not necessarily reflect the
real distribution of species of deep-sea Paramesochridae.
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