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ABSTRACT. Two new deep-water benthopelagic
misophrioid copepods of the genus Archimisophria
Boxshall, 1983 were collected from the High Arctic.
A new species Archimisophria paradiscoveryi sp.n.
is described based on specimens of both sexes. It is
related to A. discoveryi Boxshall, 1983, but differs in
several characters: 1) male antennulary ancestral seg-
ments XIX—XX are armed with two long and one short
setae, 2) segments XXI-XXII carry a narrow ribbon-
like chitinous thickening and lack a seta, 3) antenna
proximal exopodal segment lacks a seta, and 4) the P5
is 5-segmented. The female of A. paradiscoveryi sp.n.
is distinguished from 4. discoveryi in the P5 having
more than 3 segments and from all known congeners
in having a P6 lateral seta reaching beyond posterior
border of urosomite 3. The new species Archimisophria
arctica sp.n. is known only from female. It shares the
presence of sensory setaec on the maxillule coxal and
proximal endites with 4. squamosa Alvarez, 1985 and
A. paradiscoveryi sp.n., but differs from its congeners
in P6 lateral seta short, not reaching posterior border of
Gns in combination with tiny medial seta.

The genus Archimisophria has been recorded from
about 34°N and 24°S in the Atlantic Ocean and in the
Indian Ocean without given locality and for the first time
it is recorded from the high Arctic (82°N), thus represent-
ing the northernmost finding of the genus. This discovery
is also the first record of the genus Archimisophria and
family Speleophriidae in the Arctic Ocean.
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PE3IOME. JIBa HOBBIX BHaa NIYOOKOBOJHBIX
OeHTOIeNarn4eckuXx Komenoa MH30ppHou] poaa
Archimisophria Boxshall, 1983 6sumr coOpaHBI U3 BEI-
COKMX IUpOT ApkTukH. HoBbwlil BUN Archimisophria
paradiscoveryi sp.n. OmucaH MO dK3EMIUIIpaM 000UX
monoB. OH poxactBeHeH A. discoveryi Boxshall, 1983,
HO OTJIMYAEeTCsI OT HETO TeM, YTO 1) aHIeCTpabHbIE Cer-
MeHTbl aHTeHHYJbl XIX—-XX camiua BOOpYyKEHBI IByMs
JUTMHHBIME ¥ OTHOM KOPOTKOH MIETUHKAMH, 2) CETMEHTHI
XXI-XXII cHaOKeHBI Y3KHM JICHTOBHTHBIM XUTHHOBBIM
YTOJIIEHHEM, HO JIMIICHBI IETUHOK; 3) MPOKCUMAIbHBII
CErMEHT 2K30TI0INTa aHTCHHBI JIUIIICH IIEeTHHOK, U 4) P5
S-cermenTHas. Camka A. paradiscoveryi sp.n. oTingaeTcs
ot A. discoveryi P5, coctosimieir u3 Gonee uem 3 cer-
MEHTOB U OT BCEX OCTAJIbHBIX COPOANYEH JIaTepanbHON
metnHKoi P6, mocturaromeit ypocomnra 3 B KOMOMHa-
LMY C KPOILIEYHOW MeananbHOU meTuHkoi. HoBbli BU
Archimisophria arctica sp.n. ©3BeCTECH TOIBKO TI0 CAMKaM.
OH kak A. squamosa Alvarez, 1985 u A. paradiscoveryi
Sp.n. MMEEeT CEHCOpHBIC MIETHHKH Ha KOKCANbHBIX H
MIPOKCUMAIIBHBIX HHINUTAX MAaKCHJUTYJIBI, HO OTIHYaeT-
Csl OT BCEX CBOUX COpPOJMYEH KOPOTKOW NaTepanbHOM
eTUHKOM P6, He nocTurarommm 3aaHe rpanuiel Gns,
B KOMOWHAITNH C KPOIICYHOW MEIHATBHON MIETHHOKHA.

Pon Archimisophria otmedancs B ATIAHTHYECKOM
okeaHe B mmpoTax 34°c.m. u 24°10.101., U U3BECTCH M3
Wupniickoro okeaHa 0e3 ykazaHUS MECTOHAXOXKICHUS.
Poy BriepBbIe Haii/ieH B BEICOKHX IUPOTaX APKTHKH (82°
C.III.) ¥ IPEJICTABIISET COOON CaMyI0 CEBEPHYIO HAXOJKY
pona. Pon Archimisophria n cemeiictBo Speleophriidae
BIIEpBBIE 3apeructpupoBansl B CeBepHoM JlenoButom
OKeaHe.
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Introduction

Representatives of the copepod order Misophrioida
are distributed in deep benthopelagic and shallow waters
all over the world’s oceans and many misophrioid species
inhabit anchialine caves [Boxshall, 1983; Alvarez, 1985;
Boxshall, Iliffe, 1986, 1990, Huys, 1988, Jaume, Box-
shall, 1996a,b, 1997, Boxshall, Jaume, 1999, Jaume et al.,
1998, 2001, Boxshall et al., 2014; Suarez Morales et al.,
2017 and others]. In high Arctic latitudes, however, only
three misophrioid species have been recorded, namely
Arcticomisophria bathylaptevensis Martinez Arbizu et
Seifried, 1996, Fosshageniella glabra Jaume et Boxshall,
1997 [Martinez Arbizu, Seifried, 1996; Jaume, Boxshall,
1997] and according to data by Razouls, Desreumaux,
Kouwenberg, de Bovée F. [2005-2025], also Misophria
pallida Boeck, 1864. All of these species belong to the
family Misophriidae [Boxshall, Jaume, 2000] and until
now no other misophrioid families have been reported
from the Arctic Ocean.

As a result of the study of samples collected by
Giant Box Corer in the High Arctic Ocean during the
2023-2024 expedition on board the R/V Severniy Polus,
a few specimens of the family Speleophriidae were sorted.
All specimens were recognized as members of the genus
Archimisophria Boxshall, 1983, and they are herein de-
scribed as a new species of the genus.

The misophrioid copepod family Speleophriidae
includes eight genera [Boxshall, Jaume, 2000; Boxshall,
Hulsey, 2004; Boxshall et al., 2014] that predominantly
inhabit cavernicolous anchialine biotopes. The genus
Archimisophria Boxshall, 1983 is the only known
speleophriid that inhabits the deep-water benthopelagic
environment of the World Ocean (Table 1). The genus
fits least well into this family and although it shares the
speleophriid apomorphies, its taxonomic position may
change [Boxshall, Jaume, 2000].

With the addition of these two new species, the genus
Archimisophria now includes four species in addition to
A. discoveryi Boxshall, 1983 and A.squamosa Alvarez,
1985.

Material and methods

Benthopelagic misophrioid copepods of the genus Archi-
misophria (2 females and 1 male) were collected in the High
Arctic in 2023 and 2024 during the expedition of drifting
research station “North Pole — 41” organized by the Federal
State Budgetary Institution “Arctic and Antarctic Research
Institute” (FSBI “AARI”) of Roshydromet based on the R/V
“SEVERNIY POLUS”.

The samples were collected in the area of the continental
slope north of Franz Josef Land at depths of about 1300 m.
Along the edge of the continental slope to the east runs one
of the branches of the warm West Spitsbergen Current, which
carries transformed Atlantic waters. The thickness of the Atlan-
tic water layer in the slope area reaches 500—-800 m (Rudels,
Carmack, 2022).

The samples were collected using a Giant Box Corer with
a box area of 50x50 cm. The entire volume of bottom sedi-
ment from the box corer was washed with seawater through a

nylon sieve with a 0.5 mm mesh size. The collected copepods
were fixed in 96% ethanol and then stained with a solution of
chlorazol black E dissolved in 70% ethanol/ 30% water. The
taxonomically important appendages, including the mouthparts
and swimming legs were dissected, mounted in glycerin and fig-
ured using a camera lucida attached to a compound microscope.

The following abbreviations are used in the descriptions:
P1-P5, legs 1-5. Free segments of the antennule are designated
by Arabic numerals, ancestral segments by Roman numerals.
One seta and one aesthetask on a segment of the antennule are
designated: 1s + lae, “1?” indicates that a setal element was
broken and only the scar at the location of its attachment was
counted. The morphological terminology and definitions follows
Huys &Bosxhall [1991], for maxilla and maxilliped segmenta-
tion Ferrari & Ivanenko [2008].

The type material and additional specimens are deposited
the Zoological Institute, Russian Academy of Sciences, St.
Petersburg (ZIN).

Taxonomy

Order Misophrioida Gurney, 1933
Family Speleophriidae Boxshall et Jaume, 2000
Genus Archimisophria Boxshall, 1983

Archimisophria paradiscoveryi sp.n.
Figs 1-7.

MATERIAL. Holotype, adult male, dissected, body length 1.35
mm (91200), Arctic Ocean, 82°13.138'N 40°32.903'E, “North Pole
—41” expedition based on the R/V “Severniy Polus”, station 197, 13
January 2024, box corer at a depth of 1360 m. Paratype, adult female,
dissected, body is not measured, smashed in poor shape (91201), same
metadata data as for holotype.

DESCRIPTION. Adult male, total length 1.35 mm. Pro-
some not compressed laterally, large with 4 free pedigerous
somites (Fig. 1A—B). Prosome-urosome articulation between
pedigerous somite 4 and 5. Urosome of 6 somites. Genital
double-somite slightly swollen in dorsal view and significantly
swollen posteriorly in lateral view (Fig. 1F-H). Caudal rami
armed with 6 setae (Fig. 1 I). Rostrum large, not fused to
cephalon (Fig. 1C-E).

Antennules (Fig. 2A) geniculate on both sides, 25-segment-
ed; armature as follows: 1-2s, II-1s, III-2s+ae, IV-1s, V-VI-2s
each, VII-2s+ae, VIII-IX-2s each, X—1s, XI-2s+ae, XII-1s,
XIII- XIV-2s each, XV- 1s, XVI-2s+ae, XVII-XVIII-2s each,
XIX-XX fused with 3s, 2 long and 1 short, , XXI-XXII fused
without armament, XXIII-1s, XXIV-XXVI-2s each, segments
XXVII-XXVIII with 4s +ae.

Antenna (Fig. 2B), coxa and basis without seta, 1st endo-
pod segment without seta, 2nd segment (partly separate from
third) with 4 setae, 3rd endopod segment with 9 setae, 1 short
and thin and with spineles; exopod 8-segmented, setal formula
0,0,2,1,1,1,0 and 4 setae (one seta broken).

Mandible (Fig. 2C-E), gnathobase strong, with setules;
cutting edge with 5-6 acute teeth; basis with seta, exopod
S-segmented, with 1, 1, 1, 1, and 2 setae; endopod segment one
with 1 seta, segment 2 with 7-8 setae.

Maxillule (Fig. 3A-B), praecoxal arthrite with 9 robust and
1 thin terminal spines, 2 anterior and 3 posterior setae; coxal
epipodite with 7 setae, coxal endite with 4 setae, 1 sensory
(Fig.3B), proximal basal endite with 2 setae, one sensory (Fig.
3B), distal basal endite with 4 setae, endopod with 2 proximal
and 8 terminal setae, exopod with 11 setae (of them 5 broken).

Maxilla (Fig. 3C—F), praecoxal endite with 6 setae; coxal
endite and basal endites with 3 setae each; allobasis fused to
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Fig. 1. Archimisophria paradiscoveryi sp.n.. Male, holotype: A — habitus, dorsal view; B — habitus, lateral view; C, D — rostrum, lateral
view; E — rostrum, ventral veiw, not dissected; F — pedigerous somite 4 and urosome, dorsal view; G — pedigerous somites 3—4 and urosome,
lateral view; H — pedigerous somites 4-5, genital double somite and P6, ventral view; I — urosome somite 5 and caudal rami dorsal view. Scales
bars 0.1mm.

Fig. 1. Archimisophria paradiscoveryi sp.n. Camer, roaotumn: A — o0Owmuii Bua gopcaibHo; B — o6umit Buj narepansHo; C — D poctpymM,
narepansHo; D — pocTpyM, Tarepanbho; E — pocTpym BeHTpanbHO, He oTmpenapupoBan; F — ypocoma, nopcaibio; G — COMUTBI, HECYIIHE
3—4 napsl Hor, J1atepanbHo; H — comuThl, Hecyue 4—5-e napbl HOT, FeHUTaNIbHbIA COMUT U P6, BEHTpaJIbHO; | — COMUT ypOCOMBI 5 U Kay/la/ibHbIE
BETBH, JopcanbHO. MacmTab 0,1 mm.
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XXI-XXII

Fig. 2. Archimisophria paradiscoveryi sp.n.. Male, holotype: A — right antennule; B — antenna; C — mandible; D — mandible, exopod;
E — mandible gnathobase (part.). Scale bars 0,1 mm.

Puc. 2. Archimisophria paradiscoveryi sp.n. Camer, rojiotuii: A — npasasi aHTeHHyJ1a; B — antenna; C — manaubyna; D — 3k30moauT
ManauoOyna; E — ruaro6aza manauOyna (dactuuno). Macmrad 0,1 mm.
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Fig. 3. Archimisophria paradiscoveryi sp.n.. Male, holotype: A — maxillule; B — maxillule, coxal and proximal basal endites; C — maxilla,

setation of allobasis and endopod not figured; D-F — maxilla, allobasis and endopod, different views; G — maxilliped, syncoxa and basis; H —
maxilliped, endopod. Scales bars 0.1 mm.

Puc. 3. Archimisophria paradiscoveryi sp.n. Camert, ronotum: A— Makcuiutyna; B — Makcninnyna, KOKCanbHbIH U IPOKCUMANIBHBIN 0a3abHbII
sHaUTH; C — MaKCHIIa, BOOPY)KEHHE ajuo0asuca M YHAONOANTA He u300paxkeHo; D-F — makcminia, aimno6a3uc v SHIONOANUT, BH] C Pa3HBIX
nosunuii; G — MaKCHIIUIEIa, CHHKOKCa, Kokca i 0asuc; H — makcumunena, sugonoaut. Macmra6 0,1 mm.
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Fig. 4. Archimisophria paradiscoveryi sp.n. Male, holotype: A— P1; B— P2; C— P3; D — P4; E, F — P5. Scales bars 0.1 mm.
Puc. 4. Archimisophria paradiscoveryi sp.n. Camen, ronorun: A— P1; B— P2; C—P3; D — P4; E, F — P5. Macmura6: 0.1 Mm.
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Fig. 5. Archimisophria paradiscoveryi sp.n. Female, paratype: A — cephalon, anterior, rostrum and antennule; B — rostrum, ventral view;
C — pedigerous somites 3—4 and urosome, dorsal view; D — urosome, lateral view; E — urosome, ventral view; F — P6; G — pedigerous somite
P5; H — antennule, ancestral segments [-XV; I — antennule, ancestral segments XVI-XXIV; J — antennule, ancestral segments XXV-XXVIII.
Scales bars 0.1 mm.

Puc. 5. Archimisophria paradiscoveryi sp.n.. Camka, maparui: A — neajoH, aHTepHOPHO, POCTPYM U aHTEHHYIa; B — pocTpyMm, BEeHTpallbHO;
C — comuThl Hecymue 3—4-¢ mapsl HOT, ypocoma, JocaibHo; D — ypocoma, atepanbHo; E — ypocoma, BeHTpansHo; F — P6; G — coMuThI

Hecyuuii P5; H — anTtennyna, annecrpaabnble cermeHTsl I-XV; I — anTennyna, anuectpanbuble cermeHTsl X VI-XXIV; J — anrenny:na, anie-
crpanbble cerMeHThl XX V-XXVIIIL. Macmra6 0,1 Mm.
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Fig. 6. Archimisophria paradiscoveryi sp.n. Female, paratype: A — antenna; B — mandible; C — maxillule. Scales bars 0.1 mm.
Puc. 6. Archimisophria paradiscoveryi sp.n. Camka, naparumn: A — antenHa; B — manauOyna; C — makcuunyna. Macmrad 0,1 mm.

endopod segment with strong claw and 5-6 setae, free endopod
segments with 2+2+4 setae, one terminal seta fused to terminal
endopod segment.

Maxilliped (Fig. 3G—H), praecoxal endites of syncoxa with
1, 2 and 3 setae (from proximal to distal, one seta apparently
broken) and lateral spinules; coxal endite of syncoxa with 2

setae, basis with 2 proximal medial setae and 1 distal seta, 2
patches of spinules proximally and distally; free endopod seg-
ments with 1, 2, 1, 2, and 4 setae.

P1 (Fig. 4A), coxa with medial seta and distolateral short
spinules; basis with lateral spine and medial seta distomedially;
endopod segments 1 and 2 with one medial seta each, segment
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G

Fig. 7. Archimisophria paradiscoveryi sp.n.. Female, paratype: A — maxilla, armament of allobasis and endopod not figured; B — maxilla,
allobasis and endopod; C — maxilla, allobasis; D — maxilliped; E — P1; F — P2; G — P3; H — P4. Scales bars 0.1 mm.

Puc. 7. Archimisophria paradiscoveryi sp.n. CaMka, miapaturi: A — MakCHIIa, BOOPYKEHHE ajio0a3nca 1 HIOMOANTA He n300pakeHo; B —
MakcHiIa, ajroodasuc u sagonoaut; C — makcuiia, ajmtobasuc; D — makcummunena; E— P1; F— P2; G — P3; H — P4. Macmra6 0,1 Mmm.



531

Archimisophria first recorded from Arctic Ocean with the description of the new species

‘[28y ‘586 1] zoxealy 938 [1661] [[esx0g 2 SANH Ul g V [['¢'C "8Y 1€1240081p " UOU 4

L1314 «SN10d
‘Wi G¢* YISU9[ [e10) ‘ofew | 2,£06°TE0F . 19105 x0g AINIAAAS,, A/d=apuo |, .
L= 's314 ‘panseowt 09t N.8ET ET0C8 T 1oEl L6l paseq [y — 9]0d YMON,, wds wionosippand 'y e
jou paysewrs Apoq ‘d[ewdy | uone)S [oIedasal SunjLq
< «SNT10d
[1-8 Ssld H.979°€S.8% B 19105 x0g AINYHAHLS,, A/d 2y uo e .
g w u-ds voyo.iv uroI
ww (¢ [ Yi3ud] [e10) ‘O[etdy | tLel N.98TTYoC8 tcocele 081 Paseq [ —9[0d YHON,, ’ v .
UoTBIS YOILdsaI SUNJII
y1'ecT
EICTHRIITETD0IETILET .
AV T 167 By ‘sodAjered [€861] 1Tyesxog e1ep A1feoo] 99s saLads ad4) 10y 101240081p '
sorew ¢ ‘adAyered ‘orewoy | TW@Z
NP [1eysxog ‘sAnyq
s e e L ETETET . S0A1D) AN .
VOIETde T dVLET sy w08zl - ¥861°50°0¢€ 91 Md WIOTVE vsownbs y
UoAI3 Jou )FUI[ [B10} ‘SI[RWRJ §
071 83y M.8ToTH o B B .
w 0g° | yFus (210} D[y | w0zl ‘S 90T 0L61°60°C psouvnbs y | [6861] zoreAlY
=€ S35.10€" 1011
ySuoy [e10) ‘sodAered ‘sojew ¢ w M.SSoTE _ KIoAOASI CIoROoSID - [e861]
“Z-1 sy ‘ww op'| 000¢ NLSobe LEHOLEOT 'a ! N4 [eysxogq
—01'1 P3u9f [e103 “adKjojoy ‘oreway
$90UDIQJO1 AUNFY | PUE (W) (I5ud) ESMMWSE A1e00T Aaeq OOIAIP [9SS9A pue/1o uonpadxy Jweu saroadg Joymny
Apoq ‘suowoads Jnpe jo IquinN (w) yrdog : pue uones W !

"pLydostuyo.1y 40THE MOTOXEH MOOMIL)) '] BIHUIQR],
‘prLydostury2.4} Jo suawrdads popI0dal JO ISI] YL | 9[qeL




E.L. Markhaseva, O.L. Zimina

532

sup) Jo 19pI1oq 10110)s0d Spaadxd

T'II°0 “1-0 "0—1°0-1°0—0
pojuowi3as ¢

L
Il
8+¢C
¥
[A10suas|+os] ]z

[K10su0s|+0s¢ ]
[Tri+€+6lST

FOT T 1400

Suruay2Iy)
SNounNIYd ANI[-UOQQLI MOLIRU

sun) Jo 19pIoq J0119)sod spaadxa

ISua] ©)as (19Jn0) [e1dje] 94

I'IF0°'T-0°0- 101
pajuowi3as 4

uone}es pue uoneIudw3os G4

o[BW9J UI SB

aypodids jo uonelos
dxg jo uonelos
dug jo uonejes
9)IpUQ [eSkq [BISIP JO UOTIE}OS
9)1puo [eseq [ewrxoid Jo uonelds
QJIPUD [BX0D JO UOIB}OS
9)1puo [exodeeld Jo uone)es
JO UOIIE)AS J[N[[IXBIA

(#0111 °1°0 1) o[eway ur se

uonelas dxg euuajuy

ourds [+S7-TIXX-TXX

JUSWIRULIR S)UIWISIS

umouyun 9B\

. ‘s — BIISOOUE PAJOI[AS A[NUUU
“SO-TIXX-TXX ‘SE-XX-XIX XXTXIX (FRSOTIE paralos sty
Kprou91s0d ugqjoms Appueoyrugis paquosapun MIIA [eIJR] Ul SND JO odeyg

ww G¢'[ umowun AN ww 0§ 1—01°1 (ww) yy3u9| [e3o],

SI[eIA

©)3S [eIpaw AUt}
UIM UOIRUIqUIOD UT SUL) JO
Iopioq Jordisod Suryoeax
10U “1I0US ©J0S [BI)E[

©)3S [RIpaW AUl
)M UOIBUIQUIOD UT ¢ 9JILI0SOIN
Jo 19p10q J01123s0d puokaq
Suryoeal ‘sun) Jo 1op1oq Joudysod
3urpasoxo ‘3uof ©Jos [e191e]

309} Auny
7 UOnRUIqUIOD Ul SUL) JO IopIoq
Jo110)sod Suryoeal Jou 8jas [eIdle]

1I0US BJOS [RIPAW [)IM
UOIBUIqUIOD U ‘SUL) JO JOPIOq
Jouysod Suryoeal vjos [e1o)e]

MOIA [RIJUDA UI JISUQ|
9B1OS [RIPAW PUE (19IN0) [BINNE] 9

0001701700 . U 01q S8)9s ) T'II0 "1-0 01 A.Tb.h 010 "0 1°0-T UOT)BJAS PUE UOT)RIUAWSIS G J

pojuowi3as 4 PAIUoWZas ¢ UBY) AIOW ‘U OIq PpoIuow3as-4;, pojuow3as ¢ : :

L S L 9 apodida jo uonejos

1 11 11 6 dxg jo uoneos

6+C 8-L+C 8+C 94T dug jo uonejes

% % % € 9)IPUD [eSe( [BISIP JO UOIR)IS

[A10sU0s[+0S7]¢ [A10sU0S[+0SZ]¢€ [A10suos 1+9s7]¢ € 9)1puo [eseq [ewrxoid Jo uoneIds

KI0SUDST+0S K10SUDS T +0S¥]S KI0SUDS+0S 9)IPUD [BX0D JO UOIIL)AS

[+98¢ly [+98% [+98¢ly % Ipua | Jo uot
[T+1+e+6]ST [T+1+g+6]ST ST vl )IpUS [ex003e1d JO UONB)IS

J[M][IXEA

POT T T01

POT T 110"l

POT T 1101

POT T T 101

uonejss me ruuuy

US[[OMS 10U ud[joms APYsIys paquIdsapun ud[joms Apy3iys MIIA [eI)R] Ul SND Jo odeyg
0¢'1 paysews |/, 09'1 ww(y [0 () y3uo [ejoL,
S9[ewd

[1661] ITeUsxog [1661] ITeUsx0g
2 SAnYH pue [G861] zareAly 1aye | 29 sAnH pue [¢86]] [[eysxoq Ioye AEIhIA (i[9

‘wds oo y

‘wds 1soa1081pv.and

psownnbs 'y

101240081p '

"pLydostury 2.4 40YUd IMeHENdI OUNOORULIOOHIBUY JI9HEOHO() 7 BIIHIQR],
"sa10ads priydosiuy 2.4y Jo S19)oeIeyDd PJIS[S 7 d[qeL




Archimisophria first recorded from Arctic Ocean with the description of the new species

3 with one lateral spine, two terminal spines and 3 medial setae;
exopod segments 1 and 2 with lateral and medial seta each, and
exopod segment 3 with three lateral spines, terminal spine and
three medial setae. All exopod lateral spines with fine membrane
and lateral margins of exopod segments with spinules.

P2 (Fig. 4B), coxa with medial seta and distolateral short
spinules; basis with lateral seta; endopods 3-segmented, exo-
pod in one leg segment broken, in other abnormal, endopod
segment 1 with one medial seta, endopod segment 2 with two
medial setae and endopod segment 3 with one lateral spine,
two terminal and 3 medial setae; exopod segments 1 and 2 with
one lateral and one medial seta each. All exopod lateral spines
with fine membrane and lateral margins of exopod segments
with spinules.

P3 (Fig. 4C), coxa with medial seta and lateral short spi-
nules and medial spinules; basis with lateral seta; endopods and
exopods 3-segmented, endopod segment 1 with one medial seta,
endopod segment 2 with two medial setae and endopod segment
3 with one lateral spine, two terminal and 3 medial setae; exopod
segments 1 and 2 with one lateral and one medial seta, segment
3 broken. All lateral margins of exopod segments with spinules.

P4 (Fig. 4D), coxa with medial seta and lateral short spi-
nules; basis with lateral seta; endopods and exopods segments 2
and 3 broken, endopod segment 1 with one medial seta; exopod
segments 1 with one lateral and one medial seta.

PS5 (Fig. 4E-F), uniramous, 5-segmented, proximal segment
without setae, two following segments (second and third) with
one lateral seta each, penultimate segment with one medial seta
and terminal segment with one medial and two terminal setae,
one long and one short.

P6 (Fig. 1G-H) flattened plate and long plumose lateral seta
and medial setae, lateral seta in distal part broken, however,
intact part exceeds posterior border of Gns, and medial seta
very short.

Adult female, total length is not measured, body smashed.
Prosome-urosome articulation beween pedigerous somite 4 and
5. Urosome of 5 somites. Genital double-somite slightly swollen
anterolaterally in dorsal and lateral view (Fig. SC-E). Five setae
observed at caudal rami (Fig. SE). Rostrum large not fused to
cephalon (Fig. SA-B).

Antennules (Fig. SH-J), 27-segmented; armature as follows:
1-2s, 1I-1s, II-2stae, IV-1s, V-1+1s, VI- 1s, VII-2s+tae,
VIII-1X-2s each, X-2s, XI-2s+ae, XII-1s, XIII—- XIV-2s each,
XV-2s, XVI-2stae, XVII-XVIII-2s each, XIX—XXI-2s each,
XXM-XXII-1s, XXTV-2s, XXV-1s, XXVI-2s, and segments
XXVII-XXVIII with 5s +ae.

Antenna (Fig. 6A), coxa and basis without seta, first endo-
pod segment without seta, 2nd segment (partly separate from
third) with 4 setae, 3rd endopod segment with 9 setae, 1 short
and thin, and with spineles; exopod 8-segmented, setal formula
1,0,1,1,1,1,0 and 4 setae.

Mandible (Fig. 6B), gnathobase strong, with setules; cutting
edge with 6 acute teeth; basis with seta, exopod 5-segmented,
with 1, 1, 1, 1, and 1 setae (one terminal setae apparently bro-
ken); endopod segment one with 1 seta, segment 2 with 6 setae
observed (probably one seta broken).

Maxillule (Fig. 6C), praecoxal arthrite with 9 robust and
1 thin terminal spines, 2 anterior and 3 posterior setae; coxal
epipodite with 5 setae observed (probably setae partly broken),
coxal endite with 5 setae, 1 sensory, proximal basal endite with
3 setae, one sensory, distal basal endite with 4 setae, endopod
with 2 proximal and 7-8 terminal setae, exopod with 11 setae
(of them 1 broken).

Maxilla (Fig. 7A—C), praecoxal endite with 6 setae; coxal
and basal endites with 3 setae each; allobasis fused to endopod
segment with strong claw and 6 setae, free endopod segments
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with 2+2+4 setae, one terminal seta fused to terminal endopod
segment.

Maxilliped (Fig. 7D), praecoxal endites of syncoxa with
1, 2 and 4 setae (from proximal to distal) and lateral spinules;
coxal endite of syncoxa armed with 2 setae, basis with 2
proximal medial setae and 1 distal seta, 2 patches of spinules
proximally and distally; free endopod segments with 1, 2, 1,
2, and 4 setae.

P1 (Fig. 7E), coxa with medial seta and distolateral short
spinules; basis with lateral spine and medial seta distomedi-
ally; endopod segment 1 with one medial, seta at segment 2
broken, endopod segment 3 broken; exopod segments 1 and 2
with lateral and medial seta each, and exopod segment 3 with
three lateral spines, terminal spine and three medial setae. All
exopod lateral spines with fine membrane and lateral margins
of exopod segments with spinules.

P2-P3 (Fig. 7F-G), coxa with medial seta and distolateral
short spinules; basis with lateral seta; endopod and exopod
segments 2 and 3 broken.

P4 (Fig. 7H), coxa with medial seta and lateral short spi-
nules; basis with lateral seta; endopod and exopod segments
3 broken, endopod segment 1 with one medial seta, endopod
segment 2 with one medial seta, one broken; exopod segments
1 and 2 with one lateral and one medial seta, segment 3 broken.
All lateral margins of exopod segments with spinules.

PS5 (Fig. 5G), uniramous, terminal segment(s) broken, three
segments intact.

P6 (Fig. 5D, F), flattened plate and lateral seta long, exceed-
ing posterior border of Gns, reaching beyond posterior border
of urosomite 3 in combination with tiny medial seta.

ETYMOLOGY. The species name “paradiscoveryi” re-
fers to the close relation of the new species with 4. discoveryi
Boxshall, 1983.

REMARKS. Archimisophria paradiscoveryi sp.n. is
closely related to 4. discoveryi Boxshall, 1983 (Table 2). Males
of A. paradiscoveryi sp.n. share with 4. discoveryi (males of
other congeners unknown) their size, 1.35 mm and 1.10-1.30
respectively and the P5 setation pattern of terminal and three
preceding segments.

Males of 4. paradiscoveryi sp.n. differ from A. discoveryi
in the following characters: 1) antennule fused ancestral seg-
ments XIX-XX armed with two long and one short setae (vs
two long and two short setae in 4. discoveryi), 2) fused ancestral
segments XXI[-XXII carrying narrow ribbon-like chitinous
thickening, seta absent (vs spine and two tiny setae present in
A. discoveryi), 3) antenna proximal exopodal segment unarmed
(vs single seta present in A. discoveryi), and 4) P5 5-segmented
(vs 4-segmented in A. discoveryi) (Table 2).

The female of 4. paradiscoveryi sp.n. is distinguished from
A. discoveryi in the following characters: 1) maxillule coxal
endite with 5 setae, 1 sensory (vs 4 setae in A. discoveryi), 2) P5
with more than 3-segments (vs 3-segmented in 4. discoveryi),
and 3) P6 lateral seta reaching beyond posterior border of uro-
somite 3 (vs P6 lateral seta barely reaching anterior border of
urosomite 3 in A. discoveryi).

Females of 4. paradiscoveryi sp.n. differ from their known
congeners in the armature of the maxillule coxal endite, with 5
setae (vs 4 setae in congeners) and in a very long P6 lateral seta
reaching well beyond the posterior border of Gns in combination
with tiny medial seta (Table 2).

Archimisophria arctica sp.n.
Figs 8-11.

MATERIAL. Holotype, adult female, dissected, body length 1.30
mm (91202), Arctic Ocean, 82°42.286'N 48°53.626'E, “North Pole —41”
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Fig. 8. Archimisophria arctica sp.n. Female, holotype: A — habitus, dorsal view; B — habitus, lateral view; C — rostrum, ventral veiw,
dissected; D — urosome, dorsal view; E — urosome, lateral view; F — urosome, ventral view; G — P5. Scales bars 0.1 mm.

Puc. 8. Archimisophria arctica sp.n. Camka, ronorurt: A— o0muii Buj1, 1opcaibHo; B — o0mmmii Buj, narepansHo; C — pocTpyM, BEHTPAIILHO,
oruieneH; D — ypocoma, nopcansHo; E — ypocoma, narepansHo; F — ypocoma, BeHTpanbsao; G — PS. Macmirab 0,1 mm.
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Fig. 9. Archimisophria arctica sp.n. Female, holotype: A — antennule; B — antenna, endopod; C — antenna, exopod; D — mandible, palp;
E — mandible, gnathobase. Scales bars 0.1 mm.

Puc. 9. Archimisophria arctica sp.n. Camka, roioTui: A — aHTeHHyna; B — anrteHHa, sunonoant; C — aHTeHHa, 5k30m0auT; D — manbna
Manauoynel; E — mannubyra, rearo6aza. Macmrad 0,1 M.
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Fig. 10. Archimisophria arctica sp.n. Female, holotype: A — maxillule; B— maxilla; C — maxilla, allobasis; D — maxilla, endopod; E —
maxilliped. Scales bars 0.1 mm.

Puc. 10. Archimisophria arctica sp.n. Camka, ronotum: A — Makcumiutyna; B — makcmuia; C — makcuiuia, amiobasuc; D — makcuiia,
sugonoaut; E — makcummumena. Macirrab 0,1 M.



Archimisophria first recorded from Arctic Ocean with the description of the new species 537

O
r';9
M
m §

Fig. 11. Archimisophria arctica sp.n. Female, holotype: A— P1; B— P1, exopod segment 3; C — P1, endopod segments 2 and 3; D — P2;
E — P3; F — P4. Scales bars 0.1 mm.

Puc. 11. Archimisophria arctica sp.n. Camka, ronorurn: A— P1; B— P1, sx3onoxurt, cerment 3; C — P1, sgonoaur cermentst 2 1 3; D —
P2; E— P3; F — P4. Macmura6 0,1 mm.
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expedition based on the R/V “Severniy Polus”, station 180, 2 December
2023, box corer at a depth of 1373 m.

DESCRIPTION. Adult female, total length 1.30 mm.
Prosome not compressed laterally, large with 4 free pedigerous
somites (Fig. 8A—B). Prosome-urosome articulation between
pedigerous somite 4 and 5. Genital double-somite slightly
swollen anterolaterally in dorsal view and not swollen in lateral
view (Fig. 8D-F). Urosome of 5 somites. Five setae observed
at caudal rami (Fig. 8F). Rostrum large not fused to cephalon
(Fig. 8C).

Antennules (Fig. 9A), 27-segmented; armature as fol-
lows: 1-2s, II-1s, IlI-2s+ae, IV-1s, V-2s, VI- 2s, VII-2s+ae,
VIII-I1X-2s each, X-2s, XI-2s+ae, XII-2s, XIII- XV-2s each,
XVI-2s+ae, XVII-XXI-2s each, XXI-XXIII-1s, XXIV-2s,
XXV-?, XXVI-2s, and segments XX VII-XXVIII with 4s +ae.

Antenna (Fig. 9B—C), coxa and basis without seta, 1st en-
dopod segment without seta, 2nd segment (partly separate from
third) with 4 setae, 3rd endopod segment with 9 setae, 1 short
and thin and with spineles; exopod 8-segmented, setal formula
1,0,1,1,2,1,0 and 4 setae.

Mandible (Fig. 9D-E), gnathobase strong, with setules;
cutting edge with 6 acute teeth; basis with seta, exopod 5-seg-
mented, with 1, 1, 1, 1, and 2 setae; endopod segment one with
1 seta, segment 2 with 8 setae.

Maxillule (Fig. 10A), praecoxal arthrite with 9 robust and
1 thin terminal spines, 2 anterior and 3 posterior setae; coxal
epipodite with 7 setae, coxal endite with 4 setae, 1 sensory,
proximal basal endite with 3 setae, one sensory, distal basal
endite with 4 setae, endopod with 2 proximal and 9 terminal
setae, exopod with 11 setae.

Maxilla (Fig. 10B-D), praecoxal endite with 6 setae; coxal
and basal endites with 3 setae each; allobasis fused to endopod
segment with strong claw and 5 setae, free endopod segments
with 2+2+4 setae, one terminal seta fused to terminal endopod
segment.

Maxilliped (Fig. 10E), praecoxal endites of syncoxa with
1, 2 and 4 setae (from proximal to distal) and spinules; coxal
endite of syncoxa with 2 setae, basis with 2 proximal medial
setae and 1 distal seta, patchs of spinules distally; free endopod
segments with 1, 2-3, 1, 2, and 4 setae.

P1 (Fig. 11A-C), coxa with medial seta and distolateral
short spinules; basis with lateral spine and medial seta disto-
medially; endopod segments 1 and 2 with one medial each,
endopod segment 3 with one lateral spine, two terminal spines
and 3 medial setae; exopod segments 1 and 2 with lateral and
medial seta each, and exopod segment 3 with three lateral spines,
terminal spine and three medial setae. All lateral margins of
exopod segments with spinules.

P2 (Fig. 11D), coxa with medial seta and distolateral short
spinules; basis with lateral seta; endopod segment 1 with one
medial seta, endopod segment 2 with two medial setae, endopod
segment 3 with three medial, two terminal and one lateral setae;
exopod segments 1 and 2 with one lateral and one medial seta,
segment 3 with three lateral, one terminal and three medial
senate. All lateral margins of exopod segments with spinules.

P3 (Fig. 11E) coxa with medial seta and lateral short
spinules; basis with lateral seta; endopod segment 1 with one
medial seta, endopod segment 2 with two medial setae, endopod
segment 3 broken; exopod segments 1 and 2 with one lateral
and one medial seta, segment 3 with three medial, two terminal
setae and three lateral spines. Lateral margin of exopod segment
2 with spinules.

P4 (Fig. 11F), coxa with medial seta and lateral short spi-
nules; basis with lateral seta; endopod segments 2 and 3 broken,
endopod segment 1 with one medial seta; exopod segments 1
and 2 with one lateral and one medial seta, segment 3 broken.

E.L. Markhaseva, O.L. Zimina

All lateral margins of exopod segments with spinules.

P5 (Fig. 8G), uniramous, 4-segmented, proximal segment
without seta, segments 2 and 3 with one lateral seta each and
terminal segment with two setae, one long and one short.

P6 (Fig. 8E-F) flattened plate and two setae, lateral seta
short, not reaching posterior border of Gns in combination with
tiny medial seta.

Male unknown.

ETYMOLOGY. The species name “arctica” refers to the
locality of the species collection.

REMARKS. Archimisophria arctica sp.n. is distinguished
from its congeners by its P6 armament presented by a combina-
tion of a short lateral seta and tiny medial seta. In 4. paradis-
coveryi sp.n. and A. discoveryi the P6 lateral seta is longer (see
Fig. 5SD-F and Boxshall [1983, fig. 1C]). In 4. squamosa, the
P6 armed with a short lateral seta in combination with two tiny
medial teeth (see Alvarez [1985, fig. 2], not Huys & Boxshall
[1991, fig. 2.3.11A,B] where 4. squamosa is marked as A.
discoveryi probably due to a technical error).

The new species shares sensory setae present at the max-
illule coxal and proximal basal endites with A. squamosa,
however, differs in its smaller size (1.30 mm vs 1.60 mm in 4.
squamosa) and P5 segmentation (Table 2).

Discussion

Specimens of the genus Archimisophria (Speleophrii-
dae) are extremely rare with only ten individuals (Table 1)
of two species having been described to date [Boxshall,
1983; Alvarez, 1985]. Data on the morphology of the
species, namely A. discoveryi and A. squamosa were later
supplemented by Huys & Boxshall [1991] in their review
of the Misophrioida contributing to our knowledge of the
genus morphology. The descriptions of the new species
A. paradiscoveryi sp.n. and A. arctica sp.n. add new char-
acters to the morphological diversity of Archimisophria.

Both of the previously known species were originally
collected above the bottom: A. discoveryi was collected in
the North Atlantic at abyssal depths [Boxshall, 1983], 4.
squamosa was collected in the South Atlantic at a depth of
1020 m [Alvarez, 1985] (Table 1) and a yet undescribed
species was recorded from the Indian Ocean [Boxshall,
1989]. The collection locality remains undocumented for
a few females of A. squamosa [Huys, Boxshall, 1991].

Other speleophriids are cave-dwelling forms exclu-
sively known from anchialine habitats from the Mediter-
ranean, Atlantic and Pacific Oceans [Boxshall, Jaume,
2000 and see Suarez-Morales ef al., 2017 for a detailed
citation].

As this rare benthopelagic genus has so far been
known only from the Atlantic, its discovery in the Arctic
Ocean is particularly interesting. Atlantic waters in the
area of the continental slope of the Arctic Basin spread
with a branch of the West Spitsbergen Current through the
Fram Strait to the east along the slope [Rudels, Carmack,
2022]. The thickness of the Atlantic water layer in the
sampling area reaches 800 m from the surface. Specimens
of the described species were found at a depth of about
1300 m. However, a gradual spread of species from the
western regions with Atlantic waters is quite possible.
Data on the occurrence of species are insufficient due to
the poor study of the area.
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The discovery of two new species of the order
Misophrioida in the Arctic Ocean not only expands the
known diversity of this copepod order, but represents the
first finding of the family Speleophriidae and the genus
Archimisophria in the High Arctic. Archimisophria arc-
tica sp.n. and A. paradiscoveryi sp.n. are currently the
northernmost records of this order.
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