Zoosystema

2019 ¢ 41 ¢ 28

TWo new s eC|es o,ﬂ the similis-su bg:ro p of ﬁlCO)M&
Bottger-Sch ack, 1&599 (Copepoda, Onéaeldae) an
. a redesglp{lon of T denticula Ni i, Shin & Soh, 2011

e from the northeastern equatc{njal Puéuflc

| —]
_ Kyuhed CHO, Ruth BOTTGER-SCHNACK,
Woong-Seo KIM &FWonF oel LEE

/)

/ 4
7 G/ = 50 TIFIQUES

art. 41 (28) Publlshed o
www. zoosystema com




DIRECTEUR DE LA PUBLICATION: Bruno David
Président du Muséum national d’Histoire naturelle

REDACTRICE EN CHEF / EDITOR-IN-CHIEF: Laure Desutter-Grandcolas
ASSISTANTS DE REDACTION / ASSISTANT EDITORS: Anne Mabille (zoosyst@mnhn.fr), Emmanuel Cotez
MISE EN PAGE / PAGE LAYouT: Anne Mabille

COMITE SCIENTIFIQUE / SCIENTIFIC BOARD:

James Carpenter (AMNH, New York, Etats-Unis)

Maria Marta Cigliano (Museo de La Plata, La Plata, Argentine)
Henrik Enghoff (NHMD, Copenhague, Danemark)

Rafael Marquez (CSIC, Madrid, Espagne)

Peter Ng (University of Singapore)

Norman I. Platnick (AMNH, New York, Etats-Unis)

Jean-Yves Rasplus (INRA, Montferrier-sur-Lez, France)
Jean-Francois Silvain (IRD, Gif-sur-Yvette, France)

Wanda M. Weiner (Polish Academy of Sciences, Cracovie, Pologne)
John Wenzel (The Ohio State University, Columbus, Etats-Unis)

COUVERTURE / COVER:
Triconia komo n. sp. female.

Zoosystema est indexé dans / Zoosystema is indexed in:
- Science Citation Index Expanded (SciSearch®)
- ISI Alerting Services®
— Current Contents® / Agriculture, Biology, and Environmental Sciences®
— Scopus®

Zoosystema est distribué en version électronique par / Zoosystema is distributed electronically by:
- BioOne® (http://www.bioone.org)

Les articles ainsi que les nouveautés nomenclaturales publiés dans Zoosystema sont référencés par /
Articles and nomenclatural novelties published in Zoosystema are referenced by:

— ZooBank® (http://zoobank.org)

Zoosystema est une revue en flux continu publiée par les Publications scientifiques du Muséum, Paris / Zoosystema is a fast track journal published by the
Museum Science Press, Paris

Les Publications scientifiques du Muséum publient aussi / The Museum Science Press also publish:
Adansonia, Geodiversitas, Anthropozoologica, European Journal of Taxonomy, Naturae, Cryptogamie sous-sections Algologie, Bryologie, Mycologie.

Diffusion — Publications scientifiques Muséum national d’Histoire naturelle
CP 41 - 57 rue Cuvier F-75231 Paris cedex 05 (France)

Tél.: 33 (0)1 40 79 48 05 / Fax: 33 (0)1 40 79 38 40

diff.pub@mnhn.fr / http://sciencepress.mnhn.fr

© Publications scientifiques du Muséum national d’Histoire naturelle, Paris, 2019
ISSN (imprimé / print): 1280-9551/ ISSN (électronique / electronic): 1638-9387



Two new species of the similis-subgroup of Triconia Bottger-
Schnack, 1999 (Copepoda, Oncaeidae) and a redescription
of T. denticula Wi, Shin & Soh, 2011 from the northeastern
equatorial Pacific

Kyuhee CHO

Envient inc., 602, 74, Jeonmin-ro, Yuseong-gu, 34052 Daejeon (Korea)
and Marine Ecosystem Research Center,

Korea Institute of Ocean Science & Technology (KIOST),

and 385, Haeyang-ro, Yeongdo-gu, 49111 Busan (Korea)

and Department of Life Science, Hanyang University, 04763 Seoul (Korea)
hee3592@hanmail.net

Ruth BOTTGER-SCHNACK
GEOMAR Helmholtz-Centre for Ocean Research Kiel, Kiel (Germany)
rboettgerschnack@geomar.de

Woong-Seo KIM

The President, Korea Institute of Ocean Science & Technology (KIOST),
385, Haeyang-ro, Yeongdo-gu, 49111 Busan (Korea)
wskim@Kkiost.ac.kr

Wonchoel LEE
Department of Life Science, Hanyang University, 04763 Seoul (Korea)
wlee@hanyang.ac.kr

Submitted on 14 December 2018 | Accepted on 21 February 2019 | Published on 17 December 2019

urn:lsid:zoobank.org:pub:EB5117B3-49C3-4F42-B8A7-65C9F3841A5A

Cho K., Béttger-Schnack R., Kim W.-S. & Lee W. 2019. — Two new species of the similis-subgroup of Triconia Bottger-
Schnack, 1999 (Copepoda, Oncaeidae) and a redescription of T. denticula Wi, Shin & Soh, 2011 from the northeastern
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ABSTRACT

Three species of the similis-subgroup of the genus 7riconia Bottger-Schnack, 1999 in the family On-
cacidae Giesbrecht, 1893 [“1892”] are described based on specimens collected by using a fine mesh
net in the northeastern equatorial Pacific Ocean. One species is newly recorded in the equatorial
Pacific, and the other two species are new to science. Triconia komo n. sp. is closely related to 7. hawii
(Boteger-Schnack & Boxshall, 1990), but differs distinctly in the relative length of the outer basal seta
on P5 in the female as well as slightly in the relative length of the seta VI on caudal ramus in both
sexes. Triconia onnurin. sp. closely resembles 7. similis (Sars, 1918), but females can be distinguished
by the relative length of the outer exopodal seta and the outer basal seta on P5. Both sexes differ from
1. similis in the relative lengths of endopodal spines on swimming legs 3 and 4 as well as in the form
of caudal seta V1. The female of Triconia denticula Wi, Shin & Soh, 2011, which is newly recorded in
the equatorial Pacific, is redescribed including morphological details and differences compared to the
original description from Korean waters. The type material of 7. denticula deposited in the National
Institute of Biological Resources, Incheon (NIBR) was re-examined and found to be inconclusive for
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INTRODUCTION

taxonomic purposes because the deposited copepod material and its labelling does not correspond to
the description of the species. A fundamental revision of the type material of 7. denticula is required.
The present account includes an indication of the intraspecific variation in the endopodal spine
lengths on swimming legs 2 to 4 for all three species, which is essential for assessing the usefulness
of these characters for unequivocal identification of T7iconia species. The spine lengths on exopodal
segments 1 and 2 on swimming legs 3 and 4 are proposed as new morphometric characters for the
identification of males of 7riconia species, which are otherwise very similar in morphology.

RESUME

Deux nouvelles espéces du sous-groupe similis du genre Triconia Borrger-Schnack, 1999 (Copepoda,
Oncacidae) et redescription de T. denticula Wi, Shin & Soh, 2011 du nord est du Pacifique équatorial.
Trois especes du sous-groupe similis du genre Triconia Bottger-Schnack, 1999 (Famille des Oncacidae
Giesbrecht, 1893 [“1892”]) sont décrites & partir de spécimens collectés avec un filet & mailles fines
dans le nord est du Pacifique équatorial. Cune est nouvellement signalée du Pacifique équatorial,
et les deux autres sont nouvelles pour la science. Triconia komo n. sp. est étoitement apparentée A
1" hawii (Bottger-Schnack & Boxshall, 1990), mais en differe nettement par la longueur relative de la
soie basale externe sur P5 chez la femelle et & un moindre degré par la longueur relative de la soie VI
sur le ramus caudal chez les deux sexes. Triconia onnuri n. sp. ressemble fortement & 7. similis (Sars,
1918), mais les femelles sont reconnaissables 4 la longueur relative de la soie exopodale externe et de
la soie basale externe sur P5. Les deux sexes different de 7. similis par les longueurs relatives des épines
endopodales sur les pattes natatoires 3 et 4 ainsi que par la forme de la soie caudale VI. La femelle de
Triconia denticula Wi, Shin & Soh, 2011, espéce nouvellement signalée du Pacifique équatorial, est
redécrite notamment par des détails morphologiques et des différences par rapport & la description
originale sur des spécimens originaires des caux coréennes. Le matériel type de 7. denticula déposé au
National Institute of Biological Resources, Incheon (NIBR) a été rééxaminé : le matériel de copépodes
déposé et les étiquettes ne correspondent pas & la description de I'espece, ce qui est problématique
pour des recherches en taxonomie. Le matériel type de 7 denticulata devra étre sérieusement révisé.
Ici, nous rendons compte de la variation intraspécifique pour la longueur des épines endopodales sur
les pattes natatoires 2 & 4 chez les trois espéces, étape cruciale pour juger de l'utilité de ces caracteres
pour identifier sans ambiguité les espéces de Triconia. Nous proposons que la longueur des épines
sur les segments exopodaux 1 et 2 des pattes natatoires 3 et 4 soit considérée comme de nouveaux
caractéres morphométriques pour I'identification des males des espéces de Triconia, dont la morpho-
logie est a part cela trés semblable.

from different areas of the world ocean by Heron & Frost
(2000), Wi et al. (2010, 2011, 2012) and Cho et al. (2013).

The genus Zriconia was established by Bottger-Schnack (1999)
transferring 14 species of the paraphyletic genus Oncaea
Philippi, 1843 (Bottger-Schnack & Huys 1998) to a new
genus on account of the conical process on the distal margin of
the third segment of the endopod of swimming leg 4. Within
the genus three subgroups had been distinguished, characte-
rized by the presence of a dorso-posterior projection on the
P2-bearing somite (the conifera-subgroup), and the presence
(the similis-subgroup) or absence (the dentipes-subgroup) of
integumental pockets on the anterior surface of the labrum
(Boteger-Schnack 1999).

In addition to the 14 species known at that time, Béteger-
Schnack (1999) described five new species from the Red Sea
in the same account: three species of the similis-subgroup
(T recta Boteger-Schnack, 1999, T gonopleura Bottger-Schnack,
1999, and T parasimilis Béttger-Schnack, 1999) and two spe-
cies of the dentipes-subgroup (1 elongata Bottger-Schnack,
1999 and T giesbrechti Boteger-Schnack, 1999), respectively.
Since then several new species of 7riconia have been described
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Currently there are 26 valid species in the genus Zriconia
(Walter & Boxshall 2018), (conifera-subgroup: 13 species,
similis-subgroup: eight species, dentipes-subgroup: five spe-
cies). The distinctiveness of the three subgroups is supported
by molecular genetic studies (Bottger-Schnack & Machida
2011), but species of the similis-subgroup do not appear to
be genetically homogeneous. In subsequent morphometric
re-examinations, two different groups were suggested by the
authors, which differ in the proportional spine lengths on
the endopod of swimming leg 2. In the 1st group (including
T similis (Sars, 1918), T hawii (Bottger-Schnack & Boxshall,
1990), 7. recta and T. denticula Wi, Shin & Soh, 2011), the
distal spine clearly exceeds the distal conical process, while
in the 2nd group (including 7" minuta (Giesbrecht, 1893
[“1892”], T umerus (Boteger-Schnack & Boxshall, 1990),
1. gonopleura, and T. parasimilis), the distal spine extends only
to the tip of the cone. However, the proposed morphometric
differentiation of the two groups has not yet been substantiated
by more extended studies on the intraspecific variability of
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Fic. 1. — Location of sampling station (KOMO, KODOS Long-term Monitoring Station) in the northeastern equatorial Pacific Ocean.

the spine lengths, and the molecular genetic analyses, which
seem to support this subgrouping, so far included only two
species of the 2nd group and one species of the 1st group
(Bottger-Schnack & Machida 2011). Thus, further verifi-
cation is required. In the present paper, the splitting of the
similis-subgroup is accepted for practical purposes and species
belonging to the 1st group are described. Triconia species of
the 2nd group from the equatorial Pacific Ocean have been
described in a separate paper (Cho et a/. 2017a).

During a survey of the zooplankton community carried
out as part of an environmental monitoring program establi-
shed for the Korean manganese nodules mining site in the
northeastern equatorial Pacific Ocean (MOMAF 2009), a
morphological taxonomic study of oncaeid copepods from
the upper 100 m was conducted (Cho 2011). By using a
fine-mesh net of 60 pm mesh size, many small species of the
family were sampled, including three species of the Triconia
similis-subgroup: 1. denticula, which was originally described
from the Korean waters, is newly recorded in the equatorial
Pacific Ocean, and the other two species are new to science.

ZOOSYSTEMA - 2019 - 41 (28)

The present paper provides a detailed description of both sexes
of the new species and a redescription of female 7. denticula
including morphological details not noted in the original
description from the Korean waters. An indication of the
variation in endopodal spine lengths on swimming legs 2 to
4 is provided for each species, which is essential for assessing
the usefulness of these characters for unequivocal species
identification (cf. Cho et /. 2013, 2017b). An overview of
morphological characteristics separating the six species of
the similis-subgroup of Triconia in the world ocean is given.

MATERIAL AND METHODS

The copepods were collected in the northeastern Pacific Ocean
(10°30°N, 131°20°W, Station KOMO [KODOS Long-term
Monitoring Station] located in the KODOS [Korea Deep Ocean
Study] area) on 21 August 2009 (Fig. 1). Vertical hauls were
taken from 100 m depth to the surface using a conical net (60 cm
mouth diameter) with a fine mesh size of 60 pm. The specimens
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were initially preserved in 99.9% ethyl alcohol on board. For
morphological examination, the copepods were sorted out from
the zooplankton samples under a stereomicroscope (Zeiss Semi
2000-C) in the laboratory. Each specimen was dissected with
tungsten needles and mounted in lactophenol, and sealed with
transparent nail-varnish. All drawings were prepared using a
drawing tube attached to an Olympus BX51 or Leica DM2500
differential interference contrast microscope. Some appendages
and the genital apertures of two females (Zriconia komo n. sp.
and 7 onnuri n. sp.) were examined with a scanning electron
microscope (JEOL JSM-6390LV). The specimens fixed with
99.9% ethyl alcohol were immersed in 100% isoamy! acetate.
After the final step, specimens were dried by the critical-point
method using liquid carbon dioxide. Dried specimens were
mounted on stubs and coated with gold using an ion sputter.

The type material of 7" denticula from the Korean waters, col-
lected in the East China Sea (south of Cheju Island, 32°00°N,
126°5’E on 27 June 2009) was loaned from the collections
of the National Institute of Biological Resources (NIBR),
Incheon (registration number NIBRIV0000214676-78) for
comparison with the specimens from the equatorial Pacific
Ocean. Upon re-examination of the copepod material it was
found to be insufficient for taxonomic purpose, due to poor
conditions of the slides, erroneous labelling and inclusion of
other species under the name Triconia denticula (for details
cf. “Remarks” of 7. denticula).

Total body length and the ratio of prosome to urosome
including caudal rami were measured laterally or sometimes
dorsally from the anterior margin of the prosome to the pos-
terior margin of the caudal rami, not considering the various
degrees of telescoping of somites. The length to width ratio
of the caudal rami was calculated from measuring the length
along the inner margin in dorsal view and the width at the
insertion point of lateral seta II. The relative lengths of spines
on the distal endopod segments of P2-P4 were computed in
relation to the length of the distal spine; the position of the
tips of the distal and outer distal endopodal spines is described
relative to the tip of the distal conical process. Scale bars in
the figures are indicated in micrometers (pum).

The descriptive terminology is adapted from Huys e al.
(1996). Pores and other integumental structures (e.g., pits,
scales) on the body surface were figured or mentioned only
when discernible under a light microscope.

In this study, the family Oncacidae Giesbrecht, 1893
[“1892”] is placed in the order Cyclopoida Burmeister, 1834
following Boxshall & Halsey (2004), although this taxonomic
assignment is not universally accepted (Ho ez a/. 2006). In a
recent study investigating the molecular phylogenetic relation-
ships between all 10 copepod orders, the Poecilostomatoida
Thorell, 1859, lies as cyclopoid-poecilostome lineage within
the order Cyclopoida (Khodami ez 2/. 2017), and most fami-
lies formerly included in Poecilostomatoida are now included
in the suborder Ergasilida Khodami, Mercado-Salas, Tang &
Martinez Arbizu, 2019 (Khodami et 2/ 2019).

The family Oncacidae was established by Wilhelm Giesbrecht
in his comprehensive monograph on the pelagic copepods of
the Gulf of Naples (Giesbrecht 1893 [“1892”]). Following the
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arguments given by Holthuis & Vervoort (2006), the actual
date of publication of Giesbrecht’s monograph appears to be
different (1893) from the date specified in the work (1892).
According to Article 22A.2.3. of the International Code of
Zoological Nomenclature, it is recommended to cite both
dates with the actual date cited first, followed by the imprint
date for information and enclosed in parentheses or other
brackets and quotation marks.

All specimens on slides were deposited in National Insti-
tute of Biological Resources (NIBR), Incheon and additional
materials were stored at Muséum national d’Histoire naturelle,
(MNHN), Paris.

ABBREVIATIONS

Abbreviations used in the text and figures
Al antennule;

A2 antenna;

ae aesthetasc;

P1-P6 first to sixth thoracopod;
exp exopod;

enp endopod;

exp (enp)-1 (2, 3) to denote the proximal (middle, distal) segment
of a three-segmented ramus.

Abbreviations used in Tables

AS anal somite;

BS outer basal seta;

CR caudal ramus;

DS distal spine;

IS inner exopodal spine;
L length;

ODS outer distal spine;
(N outer exopodal spine;
OSDS outer subdistal spine;
Pro prosome;

Uro urosome;

\4 width.

Roman numerals indicate spines;
Arabic numerals indicate setae.

SYSTEMATICS

Family ONCAEIDAE Giesbrecht, 1893 [“1892”]
Genus Triconia Bottger-Schnack, 1999

Triconia komo n. sp.

(Figs 2-5; 13A; Tables 2-4)

urn:lsid:zoobank.org:act:CA4A0457-8738-4141-BE3C-1A3F55CBD619

TYPE LOCALITY. — Northeastern equatorial Pacific Ocean (10°30°N,
131°20°W, 0-100 m).

TYPE MATERIAL. — Holotype. 1 @; NIBRIV0000838000; 10°30°N,
131°20°W; 0-100 m; dissected and mounted on 10 slides, collected
from the type locality on 21.VII1.2009 by D. J. Ham.

Paratypes. 5 ?; NIBRIV0000838001-005; 10°30°N, 131°20"W;
each dissected and mounted on each of 5, 8 or 10 slides (lost
a slide of urosome with P5 of the third paratype). — 2 &; NI-
BRIV0000838006-007; each dissected and mounted on 8 or 9 slides,
respectively. — 4 @, 1 & kept in one vial in alcohol, MNHN-
1U-2019-2282. All specimens are from the type locality.

ZOOSYSTEMA - 2019 - 41 (28)
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Fic. 2. — Triconia komo n. sp. female: A, habitus, dorsal; B, habitus, lateral; C, urosome, dorsal, with setae on caudal rami numbered using Roman numerals;
D, urosome, lateral; E, P5, dorsal view. Abbreviations: see Material and methods. Scale bars: A-D, 100 pm; E, 20 pm.

ZOOSYSTEMA - 2019 - 41 (28) 571
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ETYMOLOGY. — The species is named after the station name KOMO
[KODOS (the Korea Deep Ocean Study) Long-term Monitoring
Station’ in the Korean mining area for manganese nodules in the
central part of the Clarion-Clipperton Fracture Zone], which is
the type locality of the new species in the northeastern equatorial
Pacific Ocean.

DESCRIPTION
Female
Body length. 613-658 pum, based on six specimens.

Exoskeleton weakly chitinized. Prosome 2.0 times length of
urosome, excluding caudal rami, 1.8 times urosome length
including caudal rami. P2-bearing somite without conspi-
cuous dorsoposterior projection in lateral aspect (Fig. 2B).
Integumental pores as figured in Fig. 2A, B. Pleural areas of
P4-bearing somite with rounded posterolateral corners in
lateral aspect. One pair of secretory pores laterally discernible
on first postgenital somite (Fig. 2D).

Genital double-somite. 1.7 times as long as maximum width
(measured in dorsal aspect) and about 2.1 times as long as
postgenital somites combined; bottle-shaped with largest width
measured at anterior two thirds and with moderately rounded
lateral margins, posterior part tapering gradually. Paired genital
apertures located at about % distance from anterior margin of
genital double-somite; armature represented by 1 long spine
and two minute spinous processes (Fig. 13A). Pore pattern
on dorsal surface as in Fig. 2C.

Anal somite. Slightly wider than long; slightly longer than
caudal rami (Fig. 2C). Secretory pore discernible on either
side of anal opening and additional pair of pores anterola-
terally on anal somite. Anterior margin of anal opening with
transverse row of minute denticles. Posterior margin of somite

finely serrate ventrally and laterally (Fig. 2D).

Caudal ramus (Fig. 2C). 1.8 times longer than wide. Dorsal
seta (VII) about half the length of seta IV, about as long as
seta VL. Inner margin of somite with few long, fine spinules.
Dorsal anterior surface (Fig. 2C) with secretory pore near
insertion of seta II.

Antennule (Fig. 3A). 6-segmented. Armature formula: 1-[3],
2-[8], 3-[5], 4-[3+ae], 5-[2+ae], 6-[6+(1+ae)].

Antenna (Fig. 3B). 3-segmented, distinctly reflexed. Coxobasis
armed with bipinnate seta at inner distal corner; surface of
coxobasis with row of long, fine spinules along outer and inner
margins and with few minute denticles along outer margin.
Endopod segments unequal in length; proximal endopod seg-
ment subtriangular forming outer lobate outgrowth bearing
spinular patch, with row of denticles along posterior inner
margin. Distal endopod segment distinctly shorter than
proximal endopod segment and articulating with narrow
cylindrical base; with two patches of short spinules along outer
margin; lateral armature consisting of one pinnate seta (III)
and three naked setae (I, II, IV), seta II + III longest; distal
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armature consisting of one long curved seta (E), four curved
setae (A-D) of graduated length, ornamented with pinnules
along entire inner margin (A) or at middle part (B, C), and
two slender bare setae (F and G), seta G shorter than seta D
and slightly shorter than F.

Labrum (Fig. 3G, H). Distinctly bilobed. Each lobe with
row of minute denticles around outer ventral margin and
strong dentiform processes converging and slightly decreasing
in size medially (arrowed in Fig. 3H). Lobes separated by
medial concavity covered anteriorly by single hyaline lamella
(Fig. 3G). Posterior part of medial concavity ornamented with
four long sclerotized, dentiform processes (“teeth”), posterior
surface with group of three secretory pores located on proximal
part of each lobe (Fig. 3H). Anterior surface (Fig. 3G) with
paired row of long setules either side of median swelling, and
paired integumental pockets latero-posteriorly, which are dif-
ficult to illustrate under a light microscope because of their
three-dimensional nature, but have been shown in detail for
other oncaeid species by a scanning electron microscope (cf.
Boteger-Schnack 2001: fig. 9A, C, D), free margin of pockets
ornamented with minute denticles (arrowed in Fig. 3G).

Mandible (Fig. 3C). With surface of coxa unornamented;
gnathobase with five elements, numbered using capital letters
in Fig. 3C: element A (ventral element) much shorter than
ventral blade B, with long setules; ventral blade B strong and
broad, with row of setules on posterior surface; dorsal blade C
strong and broad, with six or seven dentiform processes around
distal margin and along distal half of dorsal margin; dorsal
elements setiform, shorter spinulose (D), longer bipinnate (E).

Maxillule (Fig. 3D). Weakly bilobed, surface ornamented with
few spinules. Inner lobe with three elements: outermost one
spiniform and swollen at base, with three strong spinules at
midregion and spinulose at distal part, middle element setiform
and indistinctly bipinnate, innermost element bipinnate, located
at some distance from others. Outer lobe with four elements:
innermost element setiform and naked, element next to outermost
spiniform and strong, with row of short spinules, two outermost
elements setiform and pectinate, outermost element longest.

Maxilla (Fig. 3E). 2-segmented. Syncoxa unarmed, surface
ornamented with few spinular rows and one large secretory
pore; allobasis produced distally into slightly curved claw
bearing two rows of strong spinules along inner margin;
outer margin with stout naked seta almost extending to tip of
allobasal claw; inner margin with slender spinulose seta and
strong basally swollen spine ornamented with two spinular rows
along medial margin and few long spinules at outer margin.

Maxilliped (Fig. 3F). 4-segmented, comprising syncoxa, basis
and 2-segmented endopod. Syncoxa unarmed, posterior surface
ornamented with few spinules. Basis robust, inner margin with
two spiniform bipinnate elements unequal in length, proximal
one more slender and slightly shorter than distal one; fringe
oflong pinnules along inner margin between distal spine and

ZOOSYSTEMA - 2019 - 41 (28)
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Fic. 3. — Triconia komo n. sp. female: A, antennule; B, antenna, anterior, distal elements on distal endopod segment numbered using capital letters, lateral ele-
ments indicated by Roman numerals; C, mandible, individual elements indicated by capital letters; D, maxillule; E, maxilla; F, maxilliped; G, labrum, anterior, arrows
indicating pockets; H, labrum, posterior, arrows indicating dentiform processes. Abbreviations: see Material and methods. Scale bars: A, B, 50 pm; C-H, 20 pm.
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TaBLE 1. — Leg armature formula.

Coxa Basis Exopod Endopod
P1 0-0 1-l 1-0; I-1; 1IL,1,4 0-1; 0-1; 0,1,5
P2  0-0 1-0 1-0; I-1; 11,5 0-1; 0-2; LII,3
P3  0-0 1-0 1-0; 1-1; 1L,1,5 0-1; 0-2; LII,2
P4 0-0 1-0 1-0; I-1; 11,5 0-1; 0-2; LII,1

articulation with endopod and row of long spinules between
distal and proximal spine; few short transverse rows of long
setules on anterior surface and additional longitudinal row
as illustrated in Fig. 3E Distal endopod segment drawn out
into long stout claw, with row of pinnules on proximal %5 of
concave margin; accessory armature consisting of minute,
naked seta on outer proximal margin and unipectinate spine
basally fused to inner proximal corner of claw.

Swimming legs 1-4. Biramous (Fig. 4A-D). With three-seg-
mented rami. Intercoxal sclerites well developed, ornamented
with paired row of few denticles distal corner in P1. Coxae and
bases of P1-P4 with surface ornamentation as in Fig. 4A-D.
Coxae of P1-P4 with raised secretory pore on posterior face
near outer distal corner. Bases with short naked (P2) or long
plumose (P1, P3, P4) outer seta; with anterior secretory pore
near outer proximal corner. Coxa of P4 with tuft of very long
fine setules posteriorly at outer proximal corner. Inner basal
seta on P1 long and spiniform.

Leg armature formula
See Table 1.

Exopods. Outer margin of exopod segments with well-developed
serrated hyaline lamella; inner margin of proximal exopod seg-
ments with long setules. Secretory pore located on posterior
surface of distal segments; hyaline lamellae on outer spines
well developed; outer and distal spines of P1 with subapical
tubular extension; this extension lacking on proximalmost
spine of exp-3. Distal spine equal in length to (P1) or shorter
than (P2-P4) distal exopod segment. Length ranges of outer
spine on exp-1 relative to outer spine on exp-2 of P3 and P4
are given in Table 3.

Endopods. Distal endopod segments with (P1-P3) or without
(P4) single secretory pore on posterior surface. Distal margin
of P2-P4 produced into conical process with apical pore, cone
smaller in size and more slender on P4 (Fig. 4B-D). Length
data of endopodal spines of holotype and five paratype females
as shown in Table 2; length ranges of outer subdistal spine
(OSDS) and outer distal spine (ODS) relative to distal spine
(DS) are given in Table 3.

P5 (Fig. 2E). Comprising free exopod segment with few
denticles on distal margin; very long and plumose outer
basal seta. Exopod about 1.5 times longer than wide, bearing
strong, curved inner seta and very long, slender outer seta,
outer seta about 1.3 times longer than inner seta, reaching
about to middle of genital double-somite.
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P6 (Figs 2C; 13A). Represented by operculum closing off each
genital aperture; armed with long spine and two minute spinules
(only one of which is discernible under a light microscope).

Male

Body length. 503-507 um, based on two specimens. Sexual
dimorphism in antennule, maxilliped, P5-P6 and in genital
segmentation. Posterior margin of P5-bearing somite with
paired row of minute denticles or spinules ventrally (Fig. 5E).

Prosome. 2.1 times the length of urosome, excluding caudal
rami, about 1.9 times urosome length, including caudal rami
(Fig. 5A). Integumental pores on prosome and urosome as

figured (Fig. 5A).

Caudal rami. 1.7 times longer than wide, slightly shorter than
in female; with length to width ratio and proportional lengths
of caudal setae as in female. Dorsal surface of genital somite
with five secretory pores as indicated in Fig. 5D. Surface of
genital flaps ornamented with several rows of small spinules
(Fig. 5E). Anal somite slightly wider than long as in female;
with few rows of minute spinules on ventral surface.
Antennule (Fig. 5B) 4-segmented with distal segment cor-
responding to fused segments 4-6 of female. Armature formula

1-[3], 2-[8], 3-[4], 4-[11+2ae+(1+ae)].

Maxilliped (Fig. 5F, G). 3-segmented, comprising syncoxa,
basis and 1-segmented endopod. Syncoxa without surface
ornamentation except for single secretory pore, unarmed.
Basis robust, particularly inflated in proximal half forming
bulbous swelling; anterior surface with 1-2 transverse spi-
nular rows, and with small flat spinules along inner margin
between proximal spine and articulation with endopod
(Fig. 5F, G); posterior surface with three rows of spatulate
spinules of graduated length along palmar margin (Fig. 5G);
with two small naked setae of equal length inserted within
longitudinal cleft. Endopod drawn out into long curved
claw, concave margin unornamented: accessory armature
consisting of short, unipectinate spine basally fused to inner
proximal corner of claw, figured separately in Fig. 5F; claw
with minute hyaline apex.

Swimming legs. With armature and ornamentation as in
female; length data of endopodal spines of two males as shown
in Table 2; length ranges of outer subdistal spine (OSDS) and
outer distal spine (ODS) relative to distal spine are given in
Table 4. Length ranges of outer spine on exp-1 relative to outer
spine on exp-2 of P3 and P4 are given in Table 4.

P5 (Fig. 5C, D). Exopod not delimited from somite, shorter
than that of female, armature as in female, but setal lengths
much shorter than in female, with outer exopodal seta slightly
longer than inner seta; outer basal seta bipinnate, much shorter
than in female.

P6 (Fig. 5E). Represented by posterolateral flap closing off
genital aperture on either side; covered by pattern of spinules

ZOOSYSTEMA - 2019 - 41 (28)



New species of Triconia similis-subgroup, equatorial Pacific 4

Fic. 4. — Triconia komo n. sp. female: A, P1, anterior; B, P2, anterior; C, P3, anterior; D, P4, anterior. Abbreviations: see Material and methods. Scale bar: 50 pm.

575 |

ZOOSYSTEMA - 2019 - 41 (28)



Cho K. et al
>

ate-
ding |
otru
Iy pl‘
e
al corn D).
lateral 54, lis-
€ro (Flg imi
ost ect the 57 the
S5E; P al asp ithin th of |
io. S ica
W isible 1st rtio the ck
sho VIS he o) han hna
as nd tot rop t Sc er)-
a S ep er r- a
rally belongs o' e o Bge e bl
. cdon r e
) KS -Sp- bas ic ct. ep e ific
Neg REMAR o T p-3, W}:gf"up oo oups the oy
Q N iconia 71 n is iTe) is or r 1
T2 & 0 on f 2e thi cti his g to en
D N - Tric o P f du ft ua he g of
~ v ] ~ roup on ies o intro ies o €q ft hs
o Al o) 0 I~ bg ine ecl 1n ies ern e o ngt
29 - Sl su p1 lsp Iso ec ast hap lle 0
¥ o '-_XN 'als' al ca d sp the s iona he tw
oCl< S5 x ist n se ibe orthe the io t 0
b SRt e° d cess 1 2011, descri the n i in oport les of 1" kom
gl © 3 Sl¥so « Dbt four from T haw, the pr fema rin 2) the
: @ ©e 2 s e © Mac the sp. lar to and i, the, large m); han
s g TR HEEE: So o Amonkg 7o n. tsimi Iview WeVehich o 560 p nger g
: 3 (\! 22 - 2|y 2 0 os rsa Ho 0- is lo hin
S S ° S S5 BIo S @ of T/ are m indo P5. gth, w ii (49hich 18 reac hile
S S S| ©® o e c”-com an ite on len aw w Sp- wi
L 3 g = © 28 - g 22 Y Ocebl -Soml Setae) body in 7. D5, 0 n. 2E), | seta
R 28 °eR '_.Lr)c\| R ¢ da 1 n in on kom ig. da
= — © - — u . a A
I 9885 S| 458 do i, 8 m) o &) in i viow ! Sopo cruures
-2 O o A 0 - c 1 : T P .
= S @ e © 2 N ) t ies 658 ter 36 rsa ute ital a idt
= (S o a @ 2 88 cie 3- ou (1. in do 0 nit e
o ) [\ 0 - ™o el N Spe (61 Of ta n the ge h to n
® ¥ R © < . th I se res han s the gt han
a Tl el s - = > n. SR leng oda ertu It fara len 1)t ich
= o DA e p p te a he 8: hi
¢ © > 2 o QR - lativ €X0po! al a hor ing as 3)t 1. w
< o w6 © NG Q @ re ter nit is s hing B); out VI, eta
% g T IR - S o & ou ¢ ta 1 eac 21 (ab eta iles
% g 29 o Yoo R the d the I se otr fig. er dals wh he
a °ee 32 Ry 0 ® on basa i, 1 9, fig larg au p-> int
c rlo ©© DR bey r awit, 199 ightly of ¢ n.s ds) ite,
° - o {38 ute T h k lig th on. n 1te,
e © X © oo o ¢ oute Schnac iiss leng keom ZE somite
8 0|9 <r.©9 o th :1) in hn ii ive le in T wit; ble- 11
c | ¢ 4 A © a3 : -Sc am v n a aw
> El g S¥s s @20 8 o (0‘8g5ttger audal)rthe relfateta IVI\I/ in 72 /?ital douin T'(llz the
5 2Ie N & P f hec 4 S en an
x) o . SS9 (cf. ft 1); ho eta he g th er the
£ NI ~le 00 6: € fs fr :1) long Vs
5 < "’.vf—r 25 va_ tio i (1. leng orse o 7 . on 17
8 A e . 58 35S r; hawii flalf thehe leng:i}tlh raﬂogate (1 - bellzgﬂwi’ % S
® . a Sy N 5l RN . t t i lon: a er
£ 4 © © o ,__Lo.m S\ 0 bou s W elo iorP in 77 act
= o T 9 Qaw isa ut h to re ter n har e
5 ’ Tlo |29 NS 1s is abo t mo 0s han lc in th
I ® 5 o - i ] s al ng t X t ical n
g T o > 22 e Q| pEI VIi and le ewha rower pmlte) hologlc- ated odal
£ g g - o ) LY o '-f,\’ Qo form is som he nar ble-so ite). orp indlch exop P3,
a 1S I Q PN » ) . itht u mite). m re : the
§ o R el Ay N hich with ital do ble-so es in ces a P3:¢ -2 on in
8 2 N 29 N 29 &8 X 5:1), f genit | dou .ﬂ‘eren3~ﬁeren~ eson fexp) than
g S © §eg @.o»'“m’ Nw_“’- . ho ita di ic di I spin ine o -1
5 e kY 5 « o b N g n € ic 1n :
£ 3 = 3. Sea g IR o length of ge n to thhometr XoPOdaodEll Sp77'0'87 sp-
o £ 2 < oo g o ngt ditio p hee X0p (0. on. e
ST g i ng ﬁ‘_o Q0¥ leI ad e mo hs of t the e sp- T/fomlspln
25 2|~ a2 « 32 N - n oV t ive to 0 n. n /. a .
3 > g “lex 9 2 S S 2 g tated a.l())nal lengl ative T kom betwee . dop.odreachlni
‘DE m;?_’ o © 8:\1 S rti -1r in 7. ce hee ine is kom
€& 82 @ o § < — ropo exp . her ifferen in t 1 in 7. hC
E? Q| Nmo? w2 o 5 o0 p of hlg 1) ic diffe ist in . alSP s in dt
B g SR e o o 3w « ine be 78: ic €xIs dist ces on
3 X > =2 o - sp to 9-0. etr to er ro bey k &
S = 5 -8 g 2 < ds 6 m d uter Ip r c
2 o ) 0 i (0. ho e 0 ca fa nack
€ 8 5 < I® o N ten ] ( p m - the ni . g ch on
SE < ®E2 - pi it ® wi o ssu 3. co hin -S inati
€ E -3 ™ - ha r m sa p- the achil er in
20 ~ “leE R b I the i Wa 3en ip of is re ottg Xam in the
£ S - c\!c\n—"m_ N no ii P ip ine B _e itvin
= Y © o @ A haw d he t in to iled re ity al
ES 5 KR SS|so T 2an de his sp ing ile cal on
o2 Q RN © IR 2 ~ dT nP on ile t ord deta elo ers
=5 Clo © el - an SO bey hle,. CC a p hep 99,
a I <@ [} — el ol % th W 7 (a €1, € ty t 19
3 o £ s 2 =2 22 8 o lenlg S1ighdZB, C)’T hﬂ“’)l Howe,vfrom t.h | frorg1 hnack pod"‘%
o< g -~ o?‘u_)-GJC\I oW nly io. in 7. D). ii ria -Sc do .
ER e 22 - e 5 o (Fig ne i 4C, haw atert er len igina
23 G 2 I - sp. co . f1 d m oteg ista orig
05 0~ 09 2 0 n he :fig o 0 .B di e C,
% £ - o R =& S = @ tip Oftll 1990'ng leg;e Copepack [Cff Outcrtl}’ in tl(l)' fig. 4halt
£ @ I - Sl g o 1 n o .
= 8 . o = © s &) & 'a 10 BOXShaWimmd ont el"SC}i ngthsl Correcll (19.950mew far
§ @ < | ; ':r' ~| o ; - %’- = of the Sa bas; BatLg . thcdeentire YBoXsha p-3 is achingthe
=5 © 'Y_*— © e < Sea, fR. a & en re d
- g e 0 =E& NS ed ion o ed ¢ ure k P3 ot on
2.8 Q a 2 Rl 0 IR R t1o how ﬁg hnac nd is n bey a by
£% Sy P BN llec s en Sc 2a d 1 Se
o © N < 0 )], be - P an icht y ed d
55 L §| @ 29 ~os c 5(c not be: tge on unt lig he R s ha
e . o ad - o QL2 .8 d Bot ine co ly s t ter: d.
R 2 < p ha 1 ac n m rac e
o a © @59‘\‘0_ & & °‘>. ines bY.aJSP hat to fro ha ot
&= e g - = 22 saa 1nes ion 1stal 5] t bu ies ic c tn f
25 - LY sp tl d in Cl i no 4 o
2Q < e S & <~ QR rip ter d ne, pe et as -P
£ 6 o N & sC u re co he s om w P2
5 - o ©w P de he o figu he ft h or n
o5 g o Clo C>_071—N it n ft ion o orp err hs o
=8 S © N 2 . D): tha i o iption em the t
53 5| E ~ PN D N - ter tip rip hes s0 leng
0 © ) © ©on~ S 0 o~ 0 ~ hor the desc 9) t il and ine
ER= HIES 8 A 22 °-°°<r s nd re 199 ila alsp
35 5 02| ola & o e ta d
:2 8 g 28 oo o bey In th nack ( in de dopo
= = c~ © ~o o 9 ne. ch ined en
g T dn 8 e 0 mined n
23 o SRR * 8 ~ o Bottge -exar ion o
58 2. oo 3 R be re exam
58 EER * &% Adevsled
5 2 Q| - ~ < o A det
2 o @ ~ © 1)
T 3 > <t — [a)] ow
o e a Q a
2 S < on 1%} o 8 o E
@ : a [m) A
Q
g8 )
§< 8
=g
| o
P @
b
<=
'_

28)
“41

9

- 201

STEMA
%

0OS'

ZO!

576



New species of Triconia similis-subgroup, equatorial Pacific 4

FiG. 5. — Triconia komo n. sp. male: A, habitus, dorsal; B, antennule; C, urosome, lateral; D, urosome, dorsal; E, urosome, ventral; F, maxilliped, anterior, spine
fused to inner proximal corner of endopod (= claw) figured separately; G, maxilliped, medial view, ornamentation of palmar margin figured separately. Scale bars:

A, 100 pm, B-F, 50 pm.
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the genuine 7. hawii from the Red Sea including new figures
is in progress (Bottger-Schnack, pers. obs.). In the present
paper, the updated measurements of outer distal spines on
the endopods of P2-P4 of 7. hawii were used to recalculate
the length ratio of the outer distal to the distal spine on these
legs, which, however, did not change significantly so that the
given values are still valid for comparison with other species
of the similis-subgroup (Table 3).

Further minor differences between 7. komo n. sp. and
T hawii are found in several ornamentation details, such as
of seta I on the second endopod segment of the antenna, of
the innermost element on the outer lobe of maxillule and of
the seta on the outer allobasal margin of the maxilla, all of
which are naked in 77 komo n. sp., but minutely ornamented
in 7. hawii.

Table 4 presents a comparison of morphological features
for the described males of the similis-subgroup. The male of
1 komo n. sp. differs from previously described four males of
the similis-subgroup (including the male of 7" onnuri n. sp.
described below) by the following morphological characters:
a smaller size (503-507 pm) than males of 7. similis and
1" onnuri n. sp., which are longer than 570 um; the pore pat-
tern on the dorsal surface of the genital somite, with 5 pores
compared to 3 in 7. similis, T onnuri n. sp. and T recta; the
relative length of the inner seta on P5, which is shorter than
the outer seta in the male of 77 komo n. sp., but slightly longer
in 7 hawii; the length ratio of seta VI to seta VII on the caudal
ramus, which is about 1 in the male of 7. komo n. sp., while
it is less than 1 in males of 7. hawii and 7. recta. Additional
small differences between the four species are found in the
few minute denticles or spinules on the ventral face of the
P5-bearing somite in 7. komo n. sp., which are absent in the
other males except 7. onnurin. sp., and in the length to width
ratio of the caudal ramus (cf. Table 4).

The male of T_ denticula, representing another species of the
similis-subgroup, is still unknown. Females of 7. denticula were
found to co-occur with 7 komo n. sp. in the study area during
the present study, but were very rare, while 77 komo n. sp.
was common. No mating pairs of either species were found,
which would have provided clear evidence of the identity of
the male; however, the male of 77 komo n. sp. was tentatively
identified on the basis of the relative lengths of caudal seta
VI, being similar to seta VII as in female of 77 komo n. sp.,
while in female of 7. denticula, seta V1 is much shorter than
seta VII. The proportional spine lengths on the endopods of
P2-P4, which were examined in detail for both sexes in the
present study, are not helpful for a distinction, as they are
similar between females of the two species (Table 3); however,
the ratio of the outer distal spine to distal spine on P4 enp-3
in the male (Table 4) appears to be more similar to 7. komo
n. sp. than to 7. denticula. Also, the proportional spine lengths
on the exopods of P3 and P4, which are proposed as new
diagnostic characters for the identification of oncaeid males,
appear to be more similar to 7. komo n. sp. than to T. denticula
(Tables 3, 4). However, in view of the limited number of male
individuals examined for these morphometric characters, their
variability is still insufficiently known and support for a posi-
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tive identification can only be given in further studies on a
larger number of specimens in order to more clearly define
the indicative value of these characters.

Triconia onnuri n. sp.

(Figs 6-9; 13B, C; Tables 2-4)

urn:lsid:zoobank.org:act:515ECE8F-6AAE-47DD-AF7B-55D899441DC7

TYPE LOCALITY. — Northeastern equatorial Pacific Ocean (10°30°N,
131°20°W, 0-100 m).

TYPE MATERIAL. — Holotype. 1 @; NIBRIV0000838008; 10°30°N,
131°20°W; 0-100 m; dissected and mounted on 10 slides, collected
from the type locality on 21.VII1.2009 by D. J. Ham.

Paratypes. 3 ?; NIBRIV0000838009-011; 10°30°N, 131°20"W;
0-100 m; each dissected and mounted on 9 or 10 slides, respectively
(lost a slide of urosome with P5 of the third paratype). — 3
NIBRIV0000838012-014; 10°30°N, 131°20°W; 0-100 m; each
dissected and mounted on 10 slides, respectively. — 4%, 33 kept
in one vial in alcohol, MNHN-IU-2019-2283. All specimens are
from the type locality.

ETYMOLOGY. — The species is named after research vehicle ‘Onnuri’
of the Korea Institute of Ocean Science and Technology (KIOST)
to recognize contributions to research activities in the northeastern
equatorial Pacific O