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ABSTRACT: Adult female and male of Artogordion ridgeus gen. et sp.n. (Copepoda:
Siphonostomatoida) of the family Artotrogidae Brady, 1880 are described from the Gorda
Ridge of the North Pacific Ocean. The copepods were found at depths of 26562701 m on
the margin of a hydrothermal vent field among invertebrates colonizing wood blocks
deployed for two years. The new genus differs from other genera of Artotrogidaec by a
number of primitive features and is close to Myzopontius Giesbrecht, 1895, Sestropontius
Giesbrecht, 1899 and Neopontius T. Scott, 1898. It is distinguished from them by segmental
fusion pattern of the antennule, the armature of the antennary exopod and the maxillule, and
the length and armature of the caudal ramus. This is the second artotrogid to be found in deep
water after the discovery of Abyssopontius altus Stock, 1985 in the Indian Ocean.
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HoBbin rny6okoBoaHbIN poa cemencTBa Artotrogidae
(Copepoda: Siphonostomatoida) ¢ xpe6Tta lNnopaa
(ceBepHas yactb TUXoro okeaHa)

B.H. UBaHeHko', E. BaHgepa?, M. KoHpagu?

I Kagheopa z00on02uu 6ecnoszsonounvix, buonoeuueckuii gpaxynomem, Mockosckuii 2ocyoapcmeer-
notil ynugepcumem um. M.B. Jlomonocosa, Mockea 119992, Poccus. E-mail: ivanenko@mail.
bio.msu.ru

? Laboratorio de Biologia Marina, Departamento de Zoologia, Facultad de Biologia. Universidad
de Sevilla. Reina Mercedes 6, 41012 — Sevilla, Spain.

PE3IOME: IlonoBo3penast camka u camen Artogordion ridgeus gen. et sp.n. (Copepoda:
Siphonostomatoida), oTHocsIIIMECs K HOBOMY BHJLy U poJIy cemeiicTBa Artotrogidae Brady,
1880, Haiinens! Ha xpedre ['op/aa, pacmonokeHHOM B CEBEpHOM yacTH THXoro okeaHa.
Becnonorue pakooOpasHbie 00HApy>KEHbI Cpein OECIIO3BOHOYHBIX, 3ACEIMBIINX JPEBEC-
HbIe OJIOKH, pa3MEIICHHBIC HA JBA T0/1a Y Kpasi THIPOTEPMAIILHOTO ITOJIsl Ha ToTyOnHe 2656—
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2701 m. HoBblii pos oTIIUaeTcst OT APYTUX poJoB ceMelicTBa Artotrogidae psijiom nmpuMu-
TUBHBIX TPU3HAKOB M ONHM30K K ponam Myzopontius Giesbrecht, 1895, Sestropontius
Giesbrecht, 1899 u Neopontius T. Scott, 1898. OH oT/IHuaeTCcst OT ITUX POJOB XaPAKTEPOM
CJIMSIHUSL YJICHUKOB aHTEHHYJI, BOOPYKEHHEM DK30110/]a aHTEHH W MaKCWJLIYJ, a TaKkxke
JUTMHOW U BOOPYKEHUEM KayAaJbHBIX BETBEH. 4. ridgeus sp.n. gen.n. 3To BTOPOH Ti1y0oKo-
BOJIHBII BUJ] apTOTPOTHU/I IOCIIe Haxoaku B HauiickoMm okeane Abyssopontius altus Stock,
1985.

Kak nutupoBats o1y crathio: Ivanenko V.N., Bandera E., Conradi M. 2018. A new deep-
sea genus of the family Artotrogidae (Copepoda: Siphonostomatoida) from the Gorda
Ridge (North Pacific Ocean) // Invert. Zool. Vol.15. No.3. P.249-266. doi: 10.15298/
invertzool.15.3.04

KJIFOUEBBIE CJIOBA: Artotrogidae, Siphonostomatoida, Copepoda, ceBepHast 4acTb
Tuxoro okeana, xpeoet ['opza, rry6oKoBOIbE, THAPOTEPMATbHBIC HCTOUHUKH, TAKCOHO-

MU,
Introduction

Siphonostomatoida is an abundant and high-
ly diverse order of copepod crustaceans living
in symbiosis with a wide range of hosts includ-
ing diverse invertebrates (coelenterates, crusta-
ceans, echinoderms, sponges, etc.) and verte-
brates (fish and cetaceans) (Boxshall, Halsey,
2004). Some of the deep-sea siphonostomatoid
copepods are found free-living on bacterial mats
at hydrothermal sites or in plankton (Humes,
1988a; Ivanenko, 1998; Gollner et al., 2010;
Ivanenkoetal.,2011). Thediversity of siphonos-
tomatoid copepods, their distribution and host
specificity, especially deep-waters, are poorly
investigated. Among the deep-water siphonos-
tomatoid copepods that are relatively better
studied are those living in hydrothermal com-
munities (Dirivultidae Humes, Dojiri, 1980 and
Ecbathyriontidae Humes, 1987) or on deep-
water fishes (Hatschekiidae Kabata, 1979; Hy-
poneoidae Heegaard, 1962; Lernaecopodidae
Milne Edwards, 1840; Pennellidae Burmeister,
1835; Sphyriidae Wilson, 1919) (Boxshall,
1998; Ivanenko et al., 2007, 2011; Gollner et
al., 2010; Ivanenko, Arbizu, 2018). Knowledge
of siphonostomatoids from other environments
deeper than 1000 m is limited to a few descrip-
tions of new species representing Artotrogidae
Brady, 1880; Asterocheridae Giesbrecht, 1899;
Brychiopontiidae Humes, 1974; Megapontiidae
Heptner, 1968 and Nicothoidae Dana, 1852

found in symbiosis with crustaceans, holothuri-
ans or without indication of hosts (Stock, 1985;
Humes, 1974, 1987, 1988a,b; Ivanenko, De-
faye, 2004; Mahatma et al.,2008; Kakui, 2016).
A new species and genus of the family Ec-
bathyriontidae was recently found among inver-
tebrates colonizing wood blocks deployed on
the margin of a hydrothermal vent field of the
Gorda Ridge (Ivanenko, Arbizu, 2018). This
paper describes another new species and genus
belonging to the family Artotrogidae found on
the wood blocks. This is the second report of an
artotrogid copepod in deep water after Abysso-
pontius altus Stock, 1985 found in the Indian
Ocean at a depth of 5300 m (Stock, 1985).

Material and Methods

The copepods were found in sediment sieved
from sea water inrecovery boxes of wood blocks
deployed for two years on the northern Gorda
Ridge (ROV Tiburon, R/V Western Flyer). The
boxes were recovered on August 31st and Sep-
tember 3rd of 2004 (DSV Alvin, dive 4044 and
4046, respectively, R/V Atlantis) (Voight, 2005,
2007).

The copepods were preserved in 8% buff-
ered formalin, rinsed in distilled water and trans-
ferred to glycerin, dissectedundera LeicaMZ12
microscope and studied applying the ‘hanging
drop method’” with a Leica DMR compound
microscope using bright-field and differential
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interference contrast optics (Ivanenko, Defaye,
2004). Drawings were made with a camera
lucida mounted on the microscope. For long-
term preservation the dissected copepods were
mounted on slides in glycerol, sealed with par-
affin and deposited in the collection of the Field
Museum of Natural History, Chicago, USA
(FMNH).

Taxonomic account

Siphonostomatoida Burmeister, 1835
Artotrogidae Brady, 1880
Artogordion gen.n.

DIAGNOSIS. Female. Body cyclopiform
unmodified. Urosome 5-segmented. Genital
double-somite longer than wide, anterior half
with lateral expansions; gonopores located dor-
so-laterally on lateral expansions, copulatory
pores located ventral to gonopores. Rostrum
small, slightly pointed ventral prominence. Cau-
dal ramus elongate, with 7 setae. Oral cone
short. Antennule 14-segmented in female with
aesthetasc on apical segment; 1st segment with
1 long and 1 minute setae; 9th segment with 8
setae. Antennule 19-segmented in male with 11
aesthetascs. Antenna with 1-segmented exopod
bearing 3 setae and 2-segmented endopod, dis-
tal segment elongate with 3 long setae, two
terminal and one subterminal. Mandible with-
out palp, with stylet-like gnathobase. Maxillule
bilobed; inner lobe and outer articulating lobe
with 5 (including 2 small) and 3 setal elements,
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respectively. Maxilla 2-segmented, second seg-
ment slender and recurved. Maxilliped 5-seg-
mented with long terminal claw. Legs 1-4 with
3-segmented rami; armature formula of legs
shown in Table 1. Leg 5 articulating segment
ventral, with 1 adjacent seta; free segment bear-
ing 3 setae and 2 tooth-like processes in female
and 3 setae and two spines in male. Leg 6
represented by 1 long seta and 1 small spiniform
element in female and 2 long setae and 1 spini-
form element in male.

TYPE SPECIES. Artogordion ridgeus sp.n.
is the type species by original designation.

ETYMOLOGY. The generic name Artogor-
dion is derived from combination of “Arto”
referring to the family Artotrogidae and the
word “Gorda” referring to the Gorda Ridge. The
gender is masculine.

Artogordion ridgeus sp.n.
Fig. 1-10.

TYPE-MATERIAL. Holotype female
(FMNH-INV 15515), 42045.258°’N 126042.
572°W, depth 2701 m, Alvin Dive 4044, 31/08/
2004, near margin of the Sea CIliff (GR-14)
hydrothermal field; allotype male (FMNH-INV
12992),47°47.085N 127°41.478W, depth 2656
m, Alvin Dive 4046, 3/09/ 2004, near the Wuzza
Bear Mount; Gorda Ridge, North Pacific Ocean.

DESCRIPTION.

FEMALE. Body (Fig. 1A, B) cyclopiform,
total length, excluding caudal setae, 2.11 mm,

Table 1. Formula for the armature of legs 1-4 of female of Artogordion ridgeus gen. et sp.n. Roman nu-

merals indicate spines, Arabic numerals, setae.

Tabmuua 1. @opMyna BOOpyKeHHs IIIaBaTeNbHBIX HOT 1—4 camku Artogordion ridgeus gen. et sp.n.
Pumckue nudps 0003HaYAIOT IIHIIBL, apabckue MUGPbl — METHHKH.

Coxa Basis Exopod Endopod
Leg 1 0-1 1-1 I-1; I-1; ILL,S 0-1;0-2; 1,2,3
Leg 2 0-1 1-0 I-1; I-1; L5 0-1; 0-2; 1,1+L,3
or I11,1,4
Leg3 0-1 1-0 I-1; I-1; IILL5 0-1; 0-2; 1,1+1,3
Leg 4 0-1 1-0 I-1; I-1; L5 0-1; 0-2; 1,14+1,2
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Fig. 1. Artogordion ridgeus sp.n. gen.n., holotype female. A — habitus, dorsal; B — habitus, lateral; C —
oral cone, anterior. Scale bars: A, B— 0.5 mm; C — 0.3 mm.

Puc.1. Artogordion ridgeus sp.n. gen.n., roioTu, camka. A — o0uuii Buj cBepxy; B — o6umii Bux cOoky;
C — poroBoii KoHyC, BUA cnepeau. Macmrabnslit otpe3ok: A, B — 0,5 mm; C — 0,3 mm.
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Fig. 2. Artogordion ridgeus gen. et sp.n., holotype female. A — urosome and caudal rami, dorsal; B —
urosome and caudal ramus, lateral; C — right caudal ramus, dorsal; D — left leg 6, lateral. Missing setae
arrowed. Scale bars: A — 0.2 mm; B-D — 0.3 mm.

Puc. 2. Artogordion ridgeus gen. et sp.n., TOJIOTHII, CaMKa. A — ypOoCOMa U Kay/laJIbHbIe BETBH, BUJ CBEPXY;
B — ypocoma u kaynaibHble BeTBH, Buj cO0Ky; C — mpaBas KayajibHas BETBb, BUJ CBEpXy; D — neBas
Hora 6, Buz cOoky. [lonokeHue yTpaueHHBIX IETHHOK OTMEYEHO CTpeKaMu. MacmTaOHbIi 0Tpe3ok: A —
0,2 mm; B-D — 0,3 mm.
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greatest width 0.75 mm, greatest dorsovental
thickness 0.46 mm based on one specimen in
glycerol. Ratio of length to width of prosome
1.5:1. Ratio of length of prosome to that of
urosome 1.08:1. Epimeral areas of cephalotho-
rax and pedigerous somites 2—4 pointed without
lateral projections. Somite bearing leg 5 (Fig.
2A) 115x440 um. Prosome 4-segmented, ovoid,
ornamented with sensilla and pores (not shown);
anterior half consisting of cephalothorax fol-
lowed by 3 free somites bearing swimming legs
2-4. Urosome (Figs 2A, B, 3A) 5-segmented,
consisting of fifth pedigerous somite, genital
double-somite, and 3 articulated abdominal
somites, all segments ornamented with sensilla
and pores. First somite of urosome trapezoidal
in dorsal view. Genital double-somite 1.5 times
longer than wide with lateral rounded expan-
sions in anterior half; gonopores located dorso-
laterally on anterior half of lateral expansions,
copulatory pores ventral to gonopores. Anal
opening (Fig. 2A) on dorsal side.

Rostrum a small, slightly pointed ventral
process.

Oral cone (Fig. 1B, C) 590 um long, pointed
distal part formed by labrum and labium orna-
mented with two rows of small setules laterally.

Caudal ramus (Fig. 2A—C) 5.8 times longer
than wide, with 7 setae and ornamented with
scales and setules. Precise arrangement of setae
at distal end of caudal ramus not easy to inter-
pret; most of them naked but intermost 250 pm
and plumose; dorsal small, 90 um, and naked.

Antennule (Fig. 4A-D) 14-segmented; seg-
mental fusion pattern and setation as follows
(Roman numerals indicate ancestral segments
number, following Huys, Boxshall, 1991 and
Ivanenko, 1999; a— aesthetasc, s — seta(e), sp
— spiniform element): 1(I)-2s; 2(11)-2s; 3(111)—
2s; 4(IV)-2s; 5(V)-2s; 6(VI)-2s; 7(VII)-2s;
B(VII)-1s; 9(IX—XIIT)—7s+sp; 10(XIV)—1s+sp;
11(XV-XVI)-2s; 12(XVII-XVIII)-2s; 13
(XIX-XX)-2s; 14(XXI-XXVIII)-15sta. Seg-
ment 1 with 1 long and 1 minute setae. Segments
11 and 12 subdivided (Fig. 4A, D). Segment 14
with 2 minute and 3 fused at base setaec shown
partly (Fig. 4C). Lengths of segments measured
along posterior margin, 175, 85, 70, 70, 65, 55,
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45, 60, 115, 60, 105, 125, 130, and 215 pm,
respectively. All setae naked.

Antenna (Fig. 3B) 580 pm long excluding
terminal setae, with small coxa without orna-
mentation, elongate basis with one setule on
inner margin. Exopod 1-segmented, with 3
smooth setae of different lengths: 1 terminal,
and 2 lateral. Endopod 2-segmented; first seg-
ment 120 pm long, unarmed, shorter than basis,
with setules on outer margin; segment 2 elongat-
ed, 270 um long, with short setules on outer
margin, armed with 2 long plumose and 1 small
terminal seta, 185 and 220 pm long, and 1
subterminal smooth seta (175 um).

Mandible (Fig. SA) elongate and stylet -like
element formed by coxa and gnathobase (Ferra-
ri, Ivanenko, 2008), 575 pum long terminally
armed with small denticles. Without palp.

Maxillule (Fig. 5B) bilobed; inner lobe, 255
um long, with row of setules on inner margin
and 5 terminal setae: 2 long (250 and 260 pm)
and robust with spinules, 1 long (190 um) and
naked, 1 very short (40 um) and 1 minute (15
pum); articulating outer lobe (170 um) shorter
than inner with 3 terminal setae: 2 long (305,275
um, joined at their base), ornamented with set-
ules and spinules, and 1 short (45 um) and naked.

Maxilla (Fig. 5C) 2-segmented, but with
partial transverse indentation on syncoxa possi-
bly marking plane of praecoxa-coxa fusion.
Coxal part unarmed and devoid of ornamenta-
tion. Basis claw-like recurved at end, 675 um
long, with two rows of spinules in distal halfand
1 needle-like spine near middle of segment.

Maxilliped (Fig. 5D) 5-segmented; com-
prising short syncoxa with 1 inner smooth seta;
long basis with short inner seta and one row of
setules on outer margin. Endopod 3-segmented:
first endopodal segment bearing 3 smooth set-
ac; second segment with subterminal plumose
seta; third segment with 1 terminal seta and long
and slender claw-like element (330 pum).

Swimming legs 1-4 (Figs 6A-B, 7A-D)
with 3-segmented rami. Formula for armature
oflegs 1-4 in Table 1. Leg 1: outer spine of first
exopodal segment slightly longer than that of
second segment. Leg 4: most distal inner seta of
exopodal segment 3 shorter than other setae of
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Fig. 3. Artogordion ridgeus gen. et sp.n., holotype female. A— somite with legs 5 and genital double-somite,
ventral, copulatory opening arrowed; B — antenna; C — left leg 5. Scale bars: 0.3 mm.

Puc. 3. Artogordion ridgeus gen. et sp.n., TOJOTHII, caMKa. A — CETMEHT C HOTaMH 5 H JIBOWHOM
TeHHUTAJIBHBIN CErMEHT, BUJI CHH3Y, TI0JIOBOE OTBEPCTHE OTMEUCHO CTpeliKoil; B— anTenna; C — neBas Hora
5. Macmrabusrit otpesok: 0,3 MM.
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Fig. 4. Artogordion ridgeus gen. et sp.n., holotype female, antennule. A — proximal part, segments 1-11,
ventral; B — distal part, segments 13—14, ventral; C — distal segment, ventral; D — segment 11, dorsal.
Missing setae arrowed. Scale bar: 0.2 mm.

Puc. 4. Artogordion ridgeus gen. et sp.n., TOIOTHII, CaMKa, aHTECHHYJIbl. A — NPOKCHMaJIbHasI 4acTh,
wieHuku 1—11, Bujg cauzy; B — nucranbHas yacth, wieHukd 13—14, Buj cauzy; C — aucTanbHbIN YICHUK,
BUJ cHu3y; D — unenuk 11, Bua cBepxy. IlonoxeHne yTpayeHHBIX IMICTHHOK OTMEUYEHO CTPEIKAMH.
Macmtabusiii orpe3ok: 0,2 MM.
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Fig. 5. Artogordion ridgeus gen. et sp.n., holotype female. A — mandible; B — maxillule, small seta
arrowed; C — maxilla; D — right maxilliped, posterior. Scale bar: 0.3 mm.

Puc. 5. Artogordion ridgeus gen. et sp.n., rojgoTun, caMmka. A — mManauOysa; B — makcuiutysa, KopoTkas
LIeTHHKA yKa3aHa crpenkoif; C — makcwiuia, D — mpaBblil Makcwunnes, BHJ c3aad. MacimTaOHbIi
otpe3ok: 0,3 MM.
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Fig. 6. Artogordion ridgeus gen. et sp.n., holotype female. A — left swimming leg 1 with intercoxal plate,
anterior; B — left swimming leg 2 with intercoxal plate, anterior. Scale bar: 0.3 mm.

Puc. 6. Artogordion ridgeus gen. et sp.n., TOJOTHII, caMKa. A — JieBasi TIaBaTeIbHast Hora | ¢ HHTEPKOK-
CaJlbHOM MITaCTUHKOM, BUJ criepeiu; B — neBasi naBarenpHas Hora 2 ¢ HHTEpKOKCAIbHOM MITACTHHKOM, BUT
cnepeau. MacmTabHblil otpe3ok: 0,3 M.
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Fig. 7. Artogordion ridgeus gen. et sp.n., holotype female. A, B — left swimming leg 3 with intercoxal plate,
anterior; C, D — left swimming leg 4 with intercoxal plate, anterior. Scale bar: 0.3 mm.

Puc. 7. Artogordion ridgeus gen. et sp.n., rosorurn, camka. A, B — neBas mimaBartenbHas Hora 3 ¢
HMHTEPKOKCaNbHOH MacTUHKOM, Bua crnepean; C, D — neBas nnaBaTenbHas HOra 4 ¢ MHTEPKOKCAIbHOM
IUTACTUHKOM, BUA crepean. Macmrabusrit otpesok: 0,3 Mm.
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Fig. 8. Artogordion ridgeus gen. et sp.n., male. A — habitus, dorsal; B — habitus, lateral; C — right leg 5.
Scale bars: A, B— 0.3 mm; C — 0.05 mm.

Puc. 8. Artogordion ridgeus gen. et sp.n., camen. A — o0wwmii Bux cBepxy; B — o6uwmii Bux cooky; C —
mpaBas Hora 5. Macmta0OubIit otpe3ok: A, B— 0,3 mm; C — 0,05 mM.
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Fig. 9. Artogordion ridgeus gen. et sp.n., male. A — somite with legs 5, genital and two abdominal somites,
ventral; B — somite with leg 5 and genital somite, lateral; C — maxilliped, posterior. Scale bars: A — 0.2
mm; B, C — 0.1 mm.

Puc. 9. Artogordion ridgeus gen. et sp.n., camenl. A — CerMeHT C 5-MH HOTaMH, FeHUTAIBHBIH U J(Ba
a0I0MHHAIIBHBIX CETMEHTA, BUJ CHU3Y; B — CerMeHT ¢ 5-Mu HOraMu, TeHUTANIbHBIH 1 71Ba a0 IOMUHATBHBIX
cerMeHTa, Buj cooky; C — MakcuIIHIe 1, BU c3aau. MaciirabHbiii otpe3ok: A — 0,2 mm; B, C— 0,1 mm.
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Fig. 10. Artogordion ridgeus gen. et sp.n., male. A, B — antennule, ventral view, a — aesthetasc, shown
partly; C—segment 4 of antennules, dorsal view; D — tip of the mandibule; E — distal exopodal segment
of leg 2, anterior. Missing setae arrowed. Scale bars: A—C, E — 0.1 mm; D — 0.05 mm.

Puc. 10. Artogordion ridgeus gen. et sp.n., camen. A, B — anTeHHylla, BUa CHH3y, a — ICTETaCK,
nokazauHueiii yactuaao; C — 4-i 4WICHHK aHTEHHYJbI, BHJ CBepXy; D — KOHYHK MaHauOyisr, E —
JIMCTAJBbHBIN YWICHUK JK30MOuTa 2-if HOTH, BUI criepequ. [10J0KeHne yTpaueHHbIX [IETHHOK OTMEYEHO
crpenkamu. Macmrabusiit orpesok: A—C, E — 0,1 mM; D — 0,05 mM.
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segmentand naked. Ornamentation of segments,
setae and spines as shown in Fig. 6, 7.

Leg 5 (Fig. 3A, C) with protopod incorpo-
rated into somite, ventral, outer basal plumose
seta displaced to lateral surface. Exopod rectan-
gular, with 2 tooth-like processes on inner mar-
gin, bearing 3 setae of different lengths: 460,
420, and 250 pm.

Leg6 (Fig. 2B, D) represented by 1 long seta
(170 um) and 1 short spine and 1 minute spini-
form process.

Colour of living specimen unknown.

Egg sacs not observed.

MALE. Body (Fig. 8A, B): total length ex-
cluding caudal setae: 1.85 mm, greatest width
0.61, greatest dorsoventral thickness 0.41 mm.
Prosome and urosome ornamented with sensilla
and pores (shown for urosome). Urosome 6-
segmented consisting of fifth pedigerous somite,
genital somite and 4 articulated abdominal
somites. Genital somite 1.5 times as wide as
long (Fig. 9A, B).

Antennule (Fig. 10A—C) 19-segmented; seg-
mental fusion pattern and setation as follows
(Roman numerals indicate ancestral segments
number, following Huys, Boxshall, 1991 and
Ivanenko, 1999; ac — aesthetasc, s — seta(e),
sp — spiniform element): 1(I)-1s; 2(I)-2s,
3(II)-2s; 4(IV)-2s+ae; 5(V)-2s+ae; 6(VI)-
2s+ae; 7(VI)-2stae; 8(VII)-1s; 9(IX-X)—
2s+ae; 10(XI)—1stsptae; 11(XI)-2stae; 12
(XI)—1s+sp; 13(XIV)—1s+sptae; 14(XV)—1s;
15(XVI)—1stae; 16(XVID)-1s; 17(XVIII)-
Istae; 18(XIX-XX)-2s; 19 (XXI-XXVIII)-
13s+ae. Segment 19 with three terminal setae
fused at base. Segment 4 with small suture on
surface but without complete division.

Antenna, mandible (Fig. 10D), maxillule,
maxilla and maxilliped (Fig. 9C) as in female.

Formula of armature of swimming legs 1-4
similar to female except for distal exopodal
segment of leg 2 (Fig. 10E) with 4 setae, not 5.

Leg 5 (Figs 8C, 9A, B) with protopod incor-
porated into somite, ventral, outer basal plu-
mose seta displace to lateral surface. Exopod
with 3 setae and 2 spines on inner margin.

Leg 6 (Fig. 9A, B) represented by genital
flap bearing 2 posterior outer setae, one spini-

263

form element, and strong spiniform process on
inner posterior margin.

ETYMOLOGY. The species name ridgeus
is derived from the word “ridge” referring to the
locality. Gender masculine.

ECOLOGICAL COMMENTS. Whether the
mode of'life of Artogordion ridgeus gen. et sp.n.
is symbiotic or free living is unknown as for
most other family members. Some of the ar-
totrogid species have been found associated
with sponges, corals, zoanthinarians, bryozo-
ans, and ascidians (Boxshall, Halsey, 2004,
Johnsson, Neves 2005, Kim, 2009). The type of
feeding apparatus (pointed oral cone and stylet-
like element of mandible) indicates that the
copepod feeds on tissues of one or more inver-
tebrate hosts. 4. ridgeus gen. et sp.n. was found
among other copepods consisting mainly of
harpacticoid copepods of the genus 7Tisbe Lill-
jeborg, 1853 which are common in shallow
waters and have recently been reported in deep
water hydrothermal vent fields and cold seeps
(Ivanenko et al., 2011, Cuvelier et al., 2014).
Other copepods of the order Siphonostomatoi-
da found in the samples included Bathygordion
cliffus Ivanenko, Arbizu, 2018 belonging to the
family Ecbathyriontidae Humes, 1987 specific
to deep sea hydrothermal vents of the eastern
Pacific (Ivanenko, Arbizu, 2018).

Discussion

The most striking characteristics of Artogor-
dion gen.n. are: (1) the 14-segmented anten-
nules without any segmental fusion proximal to
segment 9 and an aesthetasc on the apical seg-
ment in the female and the 19-segmented with
11 aesthetascs in the male; (2) the antennary
second endopodal segment is almost four times
longer than the first; (3) the absence of the
mandibular palp; (4) the greater length of the
inner lobe relative to the outer lobe of the
maxillule, bearing five setae on the inner lobe
and three setae on the outer; (5) the 5-segmented
maxilliped with an armature formula of
1,1,3,1,1+claw; (6) the leg 5 exopod with three
setae in both sexes together with two tooth-like
processes in female or two spines in male on the
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inner margin; and (7) caudal ramus long, almost
6 times longer than wide, bearing 7 setae.

The new genus retains many plesiomorphic
characters shared with Asterocheridae such as
the absence of segmental fusion proximal to the
ninth segment in the antennules of females and
the morphology and armature of both the max-
illule and maxilliped, and seems to be interme-
diate between the Artotrogidae and Astero-
cheridae. However the absence of the mandibu-
lar palp and the presence of the aesthetasc on the
apical segment of the antennules clearly place
this genus in the family Artotrogidae (Eiselt,
1961; Boxshall, Halsey, 2004). The presumed
derived features of Artogordion gen.n. are the
elongate caudal ramus and distal endopodal
segment of antenna, and spiniform process on
the genital flap of the male.

The family Artotrogidae is composed by 21
genera (Walter, Boxshall, 2018) which can be
distinguished, among other characteristics, by
the leg 4 morphology ranging from entirely
absent such in Artotrogus Boeck, 1859, Glyp-
totrogus McKinnon, 1988 and Tardotrogus
Eiselt, 1961; reduced to a stump as in Pseudot-
rogus Eiselt, 1961; with the endopod absent in
Ascidipontius Kim, 1996, Crytopontius Gies-
brecht, 1899, Dyspontius Thorell, 1859,
Pteropontius Giesbrecht, 1895, Pulicitrogus
Kim, 1998, and Sewellopontius Ummerkutty,
1966; with only two endopodal segments as in
Arctopontius Sars, 1915 and Metapontius Hans-
en, 1923; to the typical biramous leg 4 with 3-
segmented rami presentas in Artogordion gen.n.
Nine artotrogid genera share this characteristic
with the new genus: Abyssopontius Stock, 1985;
Antarctopontius Eiselt, 1965; Bradypontius
Giesbrecht, 1895; Cribropontius Giesbrecht,
1899; Glannapontius Holmes, 1998; Myzopon-
tius Giesbrecht, 1895; Neobradypontius Eiselt,
1961; Neopontius T. Scott, 1898 and Sestropon-
tius Giesbrecht, 1899. Most of these genera
(Abyssopontius, Antarctopontius, Bradypon-
tius, Cribropontius,and Neobradypontius) have
the body moderately transformed by extreme
flattening of the prosome and occasionally their
urosome is reduced. Four genera, Glannapon-
tius, Myzopontius, Neopontius, Sestropontius
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together with the new genus, Artogordion, show
atypical cyclopiform body with an oval prosome
and somewhat cylindrical urosome.

Artogordion gen.n. is easily distinguishable
from Glannapontius Holmes, 1998 having the
aesthetasc on the penultimate segment of the
antennule, the exopod of antenna represented
by two setae, and by the presence of two well
developed terminal elements on the second en-
dopodal segment of the antenna (Holmes, 1998).
Furthermore, Glannapontius is the only genus
in the group of five genera with five setae on the
free segment of the leg 5.

The leg 5 armature serves to separate Ar-
togordion gen.n. from Myzopontius, Neopon-
tius and Sestropontius since the new genus is the
only with two tooth-like processes (in female)
or two spines (in male) on the inner margin of
the free segment in addition to three setae in
both sexes. Myzopontius and Sestropontius bear
three setae on the exopod and Neopontius has
three setae plus one tooth-like process on the
inner margin (Giesbrecht, 1899, Johnsson,
Rocha, 2002, Stock, 1965, Conradi, 2014).

The typical artotrogid female antennule is 8
to 14-segmented with segmental fusion on seg-
ment two or three (Boxshall, Halsey, 2004).
However two genera, Abyssopontius and Meta-
pontius, have segments I to VIII free (Hansen,
1923; Stock, 1985). Although type species
Sestropontius bullifer Giesbrecht, 1899, like
Myzopontius and Neopontius, have a segmental
fusion on segments II to IV or [T to V to form the
compound second segment the only congenus S.
mackinnoni Johnsson et Rocha, 2002 with long
oral cone retains segments I to VIII free (Johns-
son, Rocha, 2002). The antennule of Artogordi-
on gen.n. is similar to that of S. mackinnoni,
both of them are 14-segmented, with segments
1 to 8 free, segment 9 compound (IX-XIII),
segment 10 free, segments 11 to 13 double
(formed by two ancestral segments each) and
terminal segment 14 composed by 8 ancestral
segments. These antennules are different from
those of many Asterocheridae by the fusion of
segments and presence of the aesthetasc on the
distal segment (Ivanenko, 1999; Ivanenko,
Smurov, 1997; Defaye, 2004; Ivanenko, Ferra-
11, 2003).
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The maxillule of the new genus, Artogordi-
on gen.n., resembles the typical maxillule of the
Asterocheridae family, with the inner lobe armed
with four or five setae and the outer lobe shorter
than the inner bearing one to four setae (Ivanen-
ko, Smurov, 1997). The maxillule of Artogordi-
on displays an inner lobe that is longer than the
outer lobe and bears five terminal setae, with the
articulating lobe bearing three terminal setae. In
contrast, Myzopontius has a maxillule with a
conical inner lobe slightly shorter than the rect-
angular outer lobe: the inner lobe carries one
seta and the outer, two setae (Giesbrecht, 1895,
Sars, 1915). In Neopontius the inner lobe of the
maxillule has four terminal setae and it is slight-
ly longer than the outer lobe which bears two
setae (T. Scott, 1898, Sars, 1915). The maxil-
lule of Sestropontius also has the inner lobe
longer than the outer, but with only two setae on
each lobe (Giesbrecht, 1899, Johnsson, Rocha,
2002, Stock, 1965; Conradi, 2014).

The retention of many pleisomorphic fea-
tures mentioned above together with the preser-
vation of eleven aesthetascs on the antennule of
the male and the presence of seven caudal setae,
suggest that the ancestor of new genus may have
diverged early from the main artotrogid lineage
and is closest to the genus Myzopontius.
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