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ABSTRACT: Three new species of the genus Remaneicaris from Southern and Southeast-
ern Brazil are described. The new species are closely related to R. analuizae, R. euniceae,
R. tageae and R. divae, sharing the presence of a hyaline margin on the 9th segment of male
antennule. Remaneicaris itacambirucui sp.n., R. insolitus sp.n. and R. ivoneae sp.n. differ
by: number of integumental windows on the 2nd and 5th urosomites; ornamentation of the
telson, with postopercular ornamentation shared by R. insolitus sp.n. and R. itacambirucui
sp.n.; shape of the swimming leg 3 exopod and armature of the swimming leg 3 endopod,
with straight exopod and unarmed endopod shared by R. insolitus sp.n. and R. ivoneae sp.
n.; and morphology of the swimming leg 4 endopod with a similar condition shared by R.
insolitus sp.n. and R. itacambirucui sp.n. Remaneicaris itacambirucui sp.n. seems to be
closelyrelated to R. ivoneae sp.n. with which it shares the presence of a hyaline inner margin
on the outer spine of male’s swimming leg 3. Remaneicaris insolitus sp.n. seems to be
closely related to R. divae, sharing a continuous transversal row of spinules on the antero-
ventral margin of the telson. In the absence of more informative characters, the exact
phylogenetic position of R. itacambirucui sp.n. and R. ivoneae sp.n. within a monophyletic
group of species closely related to R. analuizae is difficult to determine.
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PE3IOME: [ToaroroBneHo onMcaHue TpeX HOBBIX BUIOB pofa Remaneicaris n3 10)KHON U
toro-socrounoi bpaswiuu. Hoseie Bubl Hanbosee OJIM3KY rpyIme BUaoB, R. analuizae,
R. euniceae, R. tageae u R. divae, XapaKTepU3yOIIUXCS HATUYAEM THATMHOBOT'O Kpas Ha
9-M YJICHUKE aHTEHHYJIBI caMIia. Remaneicaris itacambirucui sp.n., R. insolitus sp.n. u R.
ivoneae sp.n. OTIIMYAIOTCS: KOJIUYECTBOM HHTETYMEHTHBIX OKOH Ha 2-M M 5-M YPOCOMUTAX;
OpHaMEHTAalMe! TeJIbCOHA, OPHAMEHTALUEH [IOCTOIEPKYIISIPHOM IOBEPXHOCTH, CBOMCTBEH-
HBIX R. insolitus sp.n. u R. itacambirucui sp.n.; GopMOii IK30MOIUTA U BOOPYKECHUEM
SHJIONONTA 3-1 IUIaBaTENbHOW HOTH, IPSIMBIM 3K30I0MTOM H JIMIIEHHBIM BOODPYKEHHUS
SHJIOTIOJIUTOM, XapakTepu3yrommux R. insolitus sp.n. u R. ivoneae sp. n.; Mop¢ooruei
9HJIOTO/IUTA [UIABATEIBHBIX HOT 1—4, OTIIHUYUTENbHOM 171 R. insolitus sp.n. u R. itacambirucui
sp.n. HoBeiid Bua R. itacambirucui sp.n. Hanboiee 61130k R. ivoneae sp.n., ¢ KOTOPBIM €T0
00beUHSCT HAIMYME TMAJMHOBOTO Kpas Ha Hapy>KHOM IIuIe 3-i IuiaBaTeIbHOW HOTH
camua. HoBelid Bua R. insolitus sp.n. Hanbonee 6:m30k R. divae; 006a Buia XapakTepu3yIoT-
€5l HAJIMYMEM MONIEPEYHOr0 PsiJia IUIUKOB, PAaCIION0KEHHOT0 y IepeIHero Kpast TeIbCoHa
C BEHTpaJIbHOHM cTOpoHbI. TouHoe QuioreHernueckoe noyoxenue R. itacambirucui sp.n.
U R. ivoneae sp.n. B mpeiesiax MOHO(PHICTHYECKOM IPyIIIIbI BUAOB OJIM3KKX K R. analuizae
ONPEAETUTD 3aTPYAHUTEIBHO U3-32 OTCYTCTBUS HAJEKHBIX IPU3HAKOB.

KJIFOYEBBIE CJIOBA: Becnonorue pakoobpasusie, Parastenocarididae, Remaneicaris,

HOBBIC BH/IbI, Bpa314m/1>1.

Introduction

With 31 described species, the genus Rema-
neicaris Jakobi (1972) is the most diverse group
of the Neotropical Parastenocarididae, occupy-
ing the most basal position within the family
(Corgosinho, 2007). This genus is clearly mono-
phyletic as demonstrated by Corgosinho and
Martinez Arbizu (2005) (e.g. of autapomor-
phies: subdistal outer spine on the exopodite 3
of the swimming leg 4 and absence of an inter-
coxal plate on the leg 5), and is widely distrib-
uted, occurring from Argentina to Central Amer-
ica.

The genus can be divided in at least the
following five more speciose monophyletic
groups (Corgosinho, 2007): 1) species closely
related to R. argentina (Noodt, 1965) (viz. R.
Jjujuyensis (Noodt, 1965), R. drepanephora
(Kiefer, 1967), R. palaciosi (Noodt, 1962), R.
clandestina (Noodt, 1963) and R. hurdi (Jakobi
et Silva, 1962); incerta sedis species P. ahag-
garica Bozic, 1978 and R. psammae (Rouch,
1962)); 2) species closely related to R. analu-
izae Corgosinho et Martinez Arbizu, 2005 (viz.

R. divae (Noodt, 1972), R. tageae (Noodt, 1972)
and R. euniceae Corgosinho et Martinez Arbi-
zu,2005); 3) species closely related to R. tridac-
tyla Corgosinho et al., 2007 (viz. R. paratridac-
tyla Corgosinhoetal.,2007, R. paraensis (Noodt,
1963), R. juliae Corgosinho et al., 2007, R.
paraguayensis (Noodt, 1963) and R. remanei
(Noodt, 1963); incerta sedis species R. hexacan-
tha (Kiefer, 1936)); 4) species closely related to
R. persephone (Noodt, 1965) (viz. R. hecate
(Noodt, 1965), R. oncophora (Noodt, 1965), R.
pluto (Noodt, 1965), R. membranacea (Noodt,
1965) and R. rhizophora (Noodt, 1965)), and 5)
species closely related to R. cordobaensis
(Noodt, 1965) (viz. R. ciliata (Noodt, 1965), R.
sierrae (Noodt, 1965) and R. sanctiludovici
(Noodt, 1965)).

The geographic range of monophyletic
groups within the genus Remaneicaris is not
well known. This is in part due to the low
number of described species and the low sam-
pling effort in different hydrographic basins.
However, some patterns can already be ob-
served. For example, the most diverse group, a
clade composed by a complex of species related
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to R. persephone and R. cordobaensis (see
Table 1) seems to be endemic to Argentina. This
hypothesis is supported by the current knowl-
edge about the distribution of Remaneicaris
species (viz. Kiefer, 1936; Noodt, 1962; Rouch,
1962; Noodt, 1963, 1965; Kiefer, 1967; Dus-
sart, 1983; Corgosinho, Martinez Arbizu, 2005;
Corgosinho et al., 2007a—b), which suggests
that the Parana River and the Andinean moun-
tain range are the Eastern and Western limits for
the group mentioned above. Other groups, such
as the one composed by species related to R.
tridactyla (viz. R. remanei (Noodt, 1963), R.
paraguayensis (Noodt, 1963), R. paraensis
(Noodt, 1963), R. paratridactyla Corgosinho
et al., 2007 and R. juliae Corgosinho et al.,
2007), seem to have a more widespread distri-
bution.

Three new species of a monophyletic group
comprised of R. analuizae and other related
species are described herein. The species that
compose this group have been found only in the
State of Minas Gerais and Atlantic Southeastern
coastal rivers. The present study extends con-
siderably the geographic distribution of this
group to the hydrographic basins of the rivers
Nhundiaquara, Parana and Jequitinhonha.

Material and Methods

The described species come from 3 different
hydrographic basins in Brazil (Fig. 1): R. ita-
cambirucui sp.n. was found in Jequitinhonha
hydrographic basin (Itacambirucu River, Grao
Mogol City, Northeast of Minas Gerais State),
R. insolitus sp.n. comes from the Parana/Prata
hydrographic basin (spring of unknown name
on the city of Sao Pedro, Sao Paulo State), and
R. ivoneae sp.n. was found in the Nhundiaquara
hydrographic basin (Nhundiaquara River, Mor-
retes City, Parana State). Samples were taken
next to the river bank using the Karaman-Chap-
puis method (Chappuis, 1942), washed through
a 100 pm mesh, stained with Bengal Rose, and
fixed with 4% formalin. Animals were dissected
in lactic acid and mounted on slides in glycerine.
Drawings were made using a Leica DMR micro-
scope equipped with a drawing tube and with

Normarsky interference contrast, at 400x and
1000x magnification.

Only one male of R. insolitus sp.n. and one
male of R. ivoneae sp.n. were obtained and no
females of any of the new species described
here. Single specimens are designated in full
compliance with the ICZN (1999).

The pictorial cladogram illustrated in Fig.
12 is based on the results of Corgosinho (2007)
that are permanently available at the libraries of
the Federal University of Amazon (UFAM-
Brazil), National Institute of Amazonian Re-
searches (INPA-Brazil) and at the Monoculus
library (“German Centre for Study of Marine
Biodiversity” (DZMB) — Senckenberg Insti-
tute, Wilhelmshaven, Germany). Character dis-
cussion will be exclusively based on the charac-
ters depicted on the Figure 12. The results of the
formal cladistic analysis Corgosinho (2007) is
being prepared for publication.

The terms furca and telson are used accord-
ing to Schminke (1976). The term “thumb”
refers to the outer spine of the swimming leg 3
of the males homologous to the outer spine of
the first exopodite of the swimming leg 3 of the
copepodite V and females. The term apophysis
refers to the second exopodite of the swimming
leg 3, which apears fused to the first exopodite
in most of the species of Parastenocarididae.
For details about the development of the swim-
ming leg 3 of males and homologization of
structures see Glatzel (1991). The terms seta,
setules, spines and spinules are used according
to Huys and Boxshall (1991). Terminology and
homologization of maxillary and maxillipedal
structures follow Ferrari and Ivanenko (2008).
The term “Groundpattern” is used in the sense
of “Grundmuster” (Ax, 1984).

When necessary, the collection of Noodt
was visited for the comparison of some similar
characters present within Remaneicaris and in
some species not directly related to it. This
collection is deposited at the DZMB (Deutsches
Zentrum fiir Marine Biodiversitatsforschung —
“German Centre for Study of Marine Biodiver-
sity”), Senckenberg Institute.

The type material is deposited in the inver-
tebrate collection of the Instituto Nacional de
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Fig. 1. Distribution in the South America of the species of the genus Remaneicaris composing the “group-C”
(e.g. Table 1, Fig. 12).

1 — R. itacambirucui sp.n.; 2 — R. insolitus sp.n.; 3 — R. ivoneae sp.n.; 4 — R. analuizae and R. euniceae; 5 — R.
tageae and R. divae.

Puc. 1. Pactipoctpanenue B KOxxHoit AMepuke BUIOB poaa Remaneicaris, Bxonsuux B «rpymmy C» (cp.
Tab6m. 1, Puc. 12).

1 —R. itacambirucui sp.n.; 2 — R. insolitus sp.n.; 3 — R. ivoneae sp.n.; 4 — R. analuizae u R. euniceae; 5— R. tageae
u R. divae.
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Pesquisas da Amazonia (INPA), Manaus, Bra-
zil.

Abbreviations: A1 — antennule, A2 — an-
tenna, Ae — aesthetasc, Cph — cephalothorax
(includes cephalon and thoracic somites 1 and
2), DRS — distal row of spinules, enp — en-
dopodite, exp — exopodite, Md — mandible,
Mx1 — Maxillule, Mx2 — Maxilla, Mxp —
maxilliped or thoracopod 1, PMG — putative
monophyletic groups, P1-6 — swimming legs
1-6 or thoracopod 2—7, Ps2—4 — swimming
legs somites 2—4 or thoracopod somites 3-5,
SEM — scanning electronic microscopy, Urs-
1-5 — urosomites1-5.

Systematics

Family Parastenocarididaec Chappuis, 1940
Genus Remaneicaris Jakobi, 1972

Remaneicaris insolitus sp.n.
Figs 2-5.

Holotype. One dissected male mounted on
7 slides (INPA 1451 a—g).

Etymology. The term “insolitus”, from Lat-
inmeans “unusual”, “uncommon”, or “strange”.

Type locality. The type material was sam-
pled in a small spring located behind the «Hotel
Fazenda Fonte Colina Verde», in the city of Sdo
Pedro (State of Sdo Paulo, Brazil; 22°33"3.24”S;
47°55'34.68"W).

Male. Habitus, see Fig. 2A-B. Length 310
pm (measured from the tip of the rostrum to the
distal rim of the telson). Rostrum not fused to
Cph, with awide base and two sensilla on the tip.
Cph with one dorsal integumental window (Fig.
2A-B). With dorsal pores on Ps2 and Ps4. Urs-
1-4 as depicted. Urs-2 with a dorsolateral integ-
umental window on each side (Fig. 2B). Urs-5
with four small integumental windows, two on
each side of the segment (one dorsolateral, one
lateral, Fig. 2A; 3B). For sensillae on tergites
and telson see Fig. 2A—B. Telson with lateral
pore and continuous ventral row of spinules on
the proximal region reaching the proximal third
of the segment laterally; a ventral row of up to
seven spinules near the insertion of the furca

(Fig. 3A-B). Anal operculum convex, without
ornamentation and flanked with two spinules on
each side, on the postopercular margin (Fig 2A—
B and 3A-B).

Furca proximally convex on the inner mar-
gin (Fig. 3A-B), three times as long as wide,
with seven setae, all setae located on the distal
third; setae I, IT and III inserted at the same level
of'seta VII; seta [V unipinnate, shorter than seta
VII; seta V longest; seta VI shortest; distoven-
tral margin of the furca with two spinules.

Al 9-segmented (Fig. 4A), haplocer, pre-
hensile, geniculation between segments 4—5 and
7-8, with a peculiar hyaline tip on the distal
segment; armature formula 0/5/4/17/5+Ae/1/2
hyaline spines + 1 seta/1 hyaline spine + 1 seta/
7 + acrothec (two setae + Ae).

A2 (Fig. 4B) with allobasis (slightly dam-
aged during dissection, conferring a curved
shapeto it), with inner proximal row of spinules,
with 1-segmented exp with one seta, free en-
dopodal segment with a ventral hyaline frill
distally, with seven setae/spines arranged as
figured.

Labrum with a row of distal spinules, ven-
trally, with five sclerotized plates of irregular
shape (Fig. 4C).

Coxal gnathobasis of Md (Fig. 4D-E) with
tooth-like attenuations forming a sharp cutting
edge and one seta, mandibular palp 1-segment-
ed with one distal setae.

Praecoxal arthrite of Mx1 (Fig. 4F) with five
elements (one dorsal surface seta, three claw-
like pinnate spines and one slender seta), coxa
with one seta, basis with two endites with one
and two setae.

Basis of Mx2 (Fig. 4G) with two endites,
proximal endite with two setae, distal endite
with three slender setae, proximal endopodal
segment drawn into a claw, distal endopodal
segment with two setae.

Mxp (Fig. 4H) subchelate, composed of
syncoxa, basis, 1-segmented enp and one claw-
like apical seta.

P1 (Fig. 5A) coxa, with one row of spinules
on the posterior side, close to outer proximal
corner; basis with outer seta, three spinules on
outer margin and one pore near the insertion of
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Fig. 2. Remaneicaris insolitus sp.n., male, holotype (INPA 1451 a—g).

A — habitus, lateral; B — habitus, dorsal. Scale bar 100 wm.

Puc. 2. Remaneicaris insolitus sp.n., camen, rosotun (INPA 1451 a—g).

A — raburyc, naTepansHbeIid BUI; B — rabutyc, nop3anbHsiil Bua. Macmra6 100 Mxm.



Three new interstitial species of Remaneicaris

AT AR (el SV ATi vy AL ATENN
Y VYL Ve yy 7
AR AR R AR R R T

Fig. 3. Remaneicaris insolitus sp.n., male, holotype (INPA 1451 a—g).

Telson and two previous urosomites in dorsal (A) and ventral (B) view. Scale bar 40 um.

Puc. 3. Remaneicaris insolitus sp.n., camen, rosotun (INPA 1451 a—g).

TenbcoH U aBa NPEBIIYIINX YPOCOMUTA, BU HOpCcaNbHbIHA (A) 1 BeHTpanbHbId (B). MacmTad 40 MxM.
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Fig. 4. Remaneicaris insolitus sp.n., male, holotype (INPA 1451 a—g).

A — Al; A> — Al 7th-9th segments (arrow head indicates the hyaline tip of the 9th segment), A”> — Al 3rd—6th
segments, B — A2; C — labrum; D-E — Md; F — Mx1; G — Mx2; H — Mxp. Scale bar 20 um.

Puc. 4. Remaneicaris insolitus sp.n., camen, rosotun (INPA 1451 a—g).

A — anrennyna; A’ — 7-9-ii 4ICHUKH aHTEHHYJ (CTPEIKON OTMEUCHA THAIMHOBAS BEPIIHHA JCBSITOTO YWICHHUKA),
A’’ — 3—6-ii wieHuku anTeHHyJ1, B — anrenna; C — nadbpym; D-E — manaubyna; F — makcunyna; G — makcuiuia;
H — makcwmiunen. Macmrad 20 MKM.

the spinules; distally, with two spinules at the
base of enp; inner margin with a bare protuber-
ance; exp 3-segmented, exopodal segments or-
namented as shown, exp-1 with outer spine,

exp-2 unarmed, exp-3 with two outer spines and
two geniculated distal setae; enp 2-segmented,
endopodal segments ornamented as figured, enp-
1 with posterior hyaline frill (dashed lines); enp-
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Fig. 5. Remaneicaris insolitus sp.n., male, holotype (INPA 1451 a—g).
A —P1; B— P2; C — P3 (arrow heads indicate the thumb (th) and the apophysis (aph)); D — P4, E — P5. Scale bar

20 pm.

Puc. 5. Remaneicaris insolitus sp.n., camen, ronotun (INPA 1451 a—g).
A — nnaBarenbHas Hora 1; B — muiaBatenbHas Hora 2; C — muiaBaresibHast Hora 3 (CTpesIkaMi OTMEYEHbI HalbLEeBU/I-
HbI# BeicTyT (th) u amodwus (aph)); D — mnaBarensHas wora 4, E, nora 5. Maciura6 20 MkM.

2 with one distal spine, and a geniculated distal
seta, ornamented as figured.

P2 (Fig. 5B) with unarmed coxa, with one
posterior row of small outer spinules; basis
without outer seta, with an anterior pore close to
outer margin, one row of outer spinules, and five
spinules close to insertion of the enp; exp 3-
segmented, exopodal segments ornamented as

figured, exp-1 approximately ofthe same size as
the remaining segments combined, with a prox-
imal row of spinules distributed in a “V” shape
on the outer margin, with outer spine and a
hyaline frill on the distal inner corner, exp-2
without an outer spine, exp-3 with three spines/
setae (one outer, short, unipinnate spine; one
middle, long, bipinnate seta and one inner, long-
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er, bipinnate seta), with distal hyaline frill on the
inner corner; enp 1-segmented with one subdis-
tal seta, ornamented as figured.

P3 (Fig. 5C) with unarmed coxa, ornament-
ed as shown; basis with outer seta, arow of three
outer spinules close to the insertion site of the
outer seta, between the outer seta and the inser-
tion of the exp, and one anterior pore near the
outer margin; enp 1-segmented, approximately
1/6 the length of the exp, oval and with a row of
spinules on the distal margin; exp 1-segmented,
elongated, almost straight, ornamented as fig-
ured; thumb straight, inserting in an angle of
180° with the main axis; apophysis short and
rounded.

P4 (Fig. 5D) with unarmed coxa, with a
posterior row of spinules near the outer margin;
basis with outer seta (broken, not shown in the
Fig. 5D) and one anterior pore near the outer
margin; exp 3-segmented, ornamented as fig-
ured, exp-1 shorter than the remaining segments
combined, with a proximal row of spinules
distributed in a “V” shape on the outer margin,
with outer spine and a hyaline frill on the distal
inner corner, exp-2 without armature, with a
distal row of spinules on inner margin, exp-3
with two setae/spine (one subdistal unipinnate
outer spine, and a distal unipinnate seta with
inner granules of uncertain nature), with a hya-
line frill on the distal inner corner; enp 1-seg-
mented, leaf-shaped, covered with numerous
long spinules along the inner margin, outer
margin bare.

P5 (Fig. SE) relatively large, without inter-
coxal plate, almost trapezoidal, with a distal
process on the inner margin, all setae inserted
distally.

P6 unarmed, delicate genital aperture (sim-
ilar to R. itacambirucui sp.n.).

Remaneicaris itacambirucui sp.n.
Figs 6-8.

Holotype. One dissected male mounted on
7 slides (INPA 1452 a—g). Paratype — 1 undis-
sected male mounted in slide (INPA 1684 b).

Etymology. The species name refers to the
Itacambirugu River, on the Basin of Jequi-

tinhonha River, in the State of Minas Gerais,
Brazil.

Type locality. Itacambirugu River, State of
Minas Gerais, Brazil (16°35"34”S42°55°15”W).

Male. Habitus, see Fig. 6A—B. Length 325
um (measured from tip of the rostrum to the
distal rim of the telson). Rostrum not fused to
Cph (Fig. 6B), with a wide base and two sensilla
on the tip. Cph with one dorsal integumental
window (Fig. 6B) and with dorsal pores on Cph,
Ps2 and Ps4. Urs-2 with one dorsal integumen-
tal window; Urs-5 with one lateral integumental
window on each side (Fig. 6A). With dorsal
pores on Urs-2 as depicted. Telson with lateral
pore and a row of up to five spinules on the distal
third of the segment anterior to the sensillum
(Fig. 6B); operculum smooth and concave (Fig.
6B); postopercular zone ornamented with three
spinules of unequal size (middle one larger) (Fig.
6A); ventrally, with arow of five spinules on each
side close to the insertion of the furca (Fig. 6A).

Furca with seven setae, all of them located
on the distal third (Fig. 6A—B); setae I, Il and III
inserted at the same level of seta VII, seta IV
unipinnate (Fig. 6A), seta V longest, seta VI
shortest; distoventral margin with two spinules
(Fig. 6A).

Al 9-segmented (Fig. 7A), haplocer, pre-
hensile, geniculation between segments 4—5 and
7-8 (as depicted for R. insolitus sp.n.) and with
a peculiar hyaline tip on the distal segment;
armature formula 0/5/4/2/5+Ae/1/3 (one prox-
imal spine, a large, anterior hyaline spine and a
posterior seta)/2 (proximal hyaline spine and
distal seta)/ 7 + acrothec (two setae + Ae).

A2 with allobasis (Fig. 7B), with 2 long
setules proximally, and with two outer spinules
inserted at the same level of the exp; with 1-
segmented exp with one seta, with thin spinules
proximoventrally, two thick spinules distoven-
trally and seven setae/spines ornamented as
figured.

Coxal gnathobase of Md (Fig. 7C) with
tooth-like attenuations forming a sharp cutting
edge and one seta, mandibular palp 1-segment-
ed with two distal setae.

Praecoxal arthrite of Mx1 (Fig. 7D) with
five elements (one dorsal surface seta, three
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Fig. 6. Remaneicaris itacambirucui sp.n., male, holotype (INPA 1452 a—g).

A — habitus, lateral; B — habitus, dorsal. Scale bar 100 wm.

Puc. 6. Remaneicaris itacambirucui sp.n., camen, ronotun (INPA 1452 a—g).
A — raburyc, naTepanbHblii BUJ; B — radutyc, nop3aneHslii Bug. Macmrad 100 MM.

11
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Al, A2, Urs-1 and Urs-2 1

Z

Mouth parts 2

Fig. 7. Remaneicaris itacambirucui sp.n., male, holotype (INPA 1452 a—g).

A — A1 (arrow head indicates the hyaline tip of the 9th segment); B— A2; C — Md; D — Mx1; E — Mx2; F — Mxp;
G — Urs-1 and Urs-2, ventral view, genital field arrowed. Scale bars 20 um (1 — A1, A2, Urs-1 and Urs-2; 2 — mouth
parts).

Puc. 7. Remaneicaris itacambirucui sp.n., camen, rosotun (INPA 1452 a—g).

A — aHTeHHYyNa (CTPEJIKOH OTMeUeHa THaIMHOBAsI BEPIIMHA IEBSTOrO WIeHHK); B — antenna; C — mananbyna; D —
Mmakcmutyna; E — makcmmna; F — makcumunen; G — ypocoMurtst 1 u 2, BHJ ¢ OpIOIIHON CTOPOHEL, TEHHTAIBHOE II0JIE
orMmedeHo crpenkoi. MacmTab 20 Mxm (1 — Al, A2, Urs-1 u Urs-2; 2 — poTOBBIEC YacTH).
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Fig. 8. Remaneicaris itacambirucui sp.n., male, holotype (INPA 1452 a—g).

A —P1; B— P2; C — P3 (arrow heads indicate the thumb (th) and the apophysis (aph)); D — P4. Scale bar 20 um.
Puc. 8. Remaneicaris itacambirucui sp.n., camen, rosotun (INPA 1452 a—g).

A — maBatenbHast Hora |; B — mumaBarenbHas Hora 2; C — miaBaTenbHast HOra 3 (CTpesIKaMy OTMEYCHBI HalbIICBUA-
HbIi BeICTYH (th) 1 anodwus (aph)); D — mnaBarensHas Hora 4. MacmTab 20 MKM.

claw-like pinnate spines and 1 slender seta), segment drawn into a claw, distal endopodal
coxa with one seta, basis with three setae. segment with two setae.

Basis of Mx2 (Fig. 7E) with two endites, Mxp (Fig. 7F) subchelate, composed of syn-
proximal endite with two setae, distal endite coxa, basis, 1-segmented enp and one claw-like
with three slender setae, proximal endopodal apical seta.
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P1 (Fig. 8A) basis with outer seta, two outer
spinules and one outer pore; exp 3-segmented,
exopod segments ornamented as figured, exp-1
with outer spine, exp-2 unarmed, exp-3 with two
outer spines and two geniculated setae; enp 2-
segmented, endopodal segments ornamented as
shown, enp-1 with posterior hyaline frill; enp-2
with one distal spine, and a geniculate distal
seta.

P2 (Fig. 8B) with unarmed coxa, with one
posterior row of small spinules; basis without
outer seta, with one outer row of spinules, an
anterior pore and a row of spinules near the
insertion ofthe enp; exp 3-segmented, exopodal
segments ornamented as figured, exp-1 approx-
imately of the same size as the remaining seg-
ments combined, with a proximal row of spinules
distributed in a “V” shape on the outer margin,
with 1 outer spine and a hyaline frill on the distal
inner corner, exp-2 without armature, exp-3
with three spine/setae (one outer, short, unipin-
nate spine; one middle, long, bipinnate seta, and
one inner, longer, bipinnate seta), and a distal
hyaline frill on the distal inner corner; enp 1-
segmented with one distal seta, ornamented as
figured.

P3 (Fig. 8C) with unarmed coxa; basis with
long outer seta; enp 1-segmented, distally with
one seta and two spinules; exp 1-segmented,
elongated, ornamented with a row of outer
spinules (distalmost spinules very long), thumb
curved with a hyaline inner margin, apophysis
curved inwards, longer than the thumb and with
a rounded tip.

P4 (Fig. 8D) with unarmed coxa, the later,
with a posterior row of spinules; basis with outer
seta and one outer pore; exp 3-segmented, ex-
opodal segments ornamented as depicted, exp-
1 shorter than the remaining segments com-
bined, with a proximal row of spinules distribut-
ed ina “V” shape on the outer margin, with outer
spine and a distal hyaline frill on the distal inner
corner, exp-2 without armature, with a distal row
of spinules on inner margin, exp-3 with two
setae/spines (one subdistal unipinnate outer
spine, and a distal bipinnate seta), with a distal
hyaline frill on the inner corner; enp 1-segment-
ed, short, leaf-shaped, ornamented as figured.

P5 without intercoxal plate, with a distal
process on the inner margin, all setae inserted on
the outer margin (Fig. 7G).

P6 unarmed, delicate genital aperture (Fig.
7G).

Remaneicaris ivoneae sp.n.
Figs 9-11.

Holotype. One male dissected and mounted
on 7 slides (INPA 1453 a—g).

Etymology. The species is named after the
senior author’s aunt, Ivone Corgosinho
Baumecker.

Typelocality. Nhundiaquara River, State of
Parana, Brazil (25°28°41”S 48°49'37"W).

Male. Habitus, see Fig. 9A. Length 280pum
(measured from the tip of the rostrum to the
distal rim of the telson). Rostrum not fused to
Cph (Fig.9A), with a wide base and two sensilla
on the tip. Cph with one dorsal integumental
window (Fig. 9A). Dorsal pore on Ps2 and Ps4.
Urs-2 with one dorsal integumental window and
dorsal pore; Urs-5 with one integumental win-
dow on each side (Fig. 9B). Telson smooth
dorsally (Fig. 9B, 10B), with lateral pore and
ventrally with a row of four small spinules on
each side of the somite close to the insertion of
the furca (Fig. 9A-B, 10A); anal operculum
smooth and convex (Fig. 9B, 10B).

Furca with seven setae; all setae located on
the distal third; setae I, IT and III inserted at the
same level of seta VII; seta V longest, seta VI
shortest, distoventral margin with two spinules
(Fig. 10A-B); dorsally, with two spinules on the
distal third of the furca (Fig. 10A—B).

Al 9-segmented (Fig. 11A), haplocer, pre-
hensile, geniculation between segments 4-5
and 7-8 (as depicted for R. insolitus sp.n.) and
with a peculiar hyaline tip on the distal seg-
ment; armature formula 0/5/4/2/5+Ae/1/3 (one
proximal spine, a large, anterior hyaline spine
and a posterior seta)/2 (proximal hyaline spine
and distal seta)/ 7 + acrothec (two setae + Ae
fused).

A2 (Fig. 11B) with allobasis; 1-segmented
exp with one seta, and 1-segmented enp bearing
seven setae/spines as figured.
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Fig. 9. Remaneicaris ivoneae sp.n., male, holotype (INPA 1453 a—g).

A — habitus, dorsal; B — habitus, lateral. Scale bar 100 um

Puc. 9. Remaneicaris ivoneae sp.n., camen, rosorun (INPA 1453 a—g).

A — raburyc, BUJ{ CO CIIMHHOH CTOpOHBI; B — raburyc, Bux cooxy. Macmrad 100 MxM.
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1 2

Fig. 10. Remaneicaris ivoneae sp.n., male, holotype (INPA 1453 a—g).

A,B —telson in lateral (A) and dorsal view (B); C — Md; D — Mx1; E— Mx2; F — Mxp. Scale bars 25 um (1 — telson,
2 — mouth parts).

Puc. 10. Remaneicaris ivoneae sp.n., camen, ronotun (INPA 1453 a—g).

A,B — TenbcoH, Bux cO0ky (A) u Bux co ciuuHOU cTopoHs! (B); C — mManaubyna; D — makcumnyna; E — makcnna;
F — maxcmumunen. Macmra6 25 MM (1 — TeIbcoH; 2 — pOTOBBIC YacTH).
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Fig. 11. Remaneicaris ivoneae sp.n., male, holotype (INPA 1453 a—g).

A — Al(arrow head indicates the hyaline tip of the 9th segment); B— A2; C — P1; D — P2; E — P3 (arrow heads
indicate the thumb (th) and the apophysis (aph)); F — P4; G — P5. Scale bar 20 pm.

Puc. 11. Remaneicaris ivoneae sp.n., camen, ronotun (INPA 1453 a—g).

A — aHTeHHYJa (CTPENKOil OTMEYeHa T'MaIMHOBAas BEpILMHA 9-ro wieHnkKa); B — anrenna; C — muaBarenbHas Hora 1;
D — nnaBarensHas Hora 2; E — ruaBatenbHas Hora 3 (CTpenKkamMu OTMEUEHbI NalbLeBUAHBIN BhICTYN (th) u anodus
(aph)); F nnaBarensHas Hora 4; G, Hora 5. Macmra6 20 MKM.



18 P.H.C. Corgosinho, P. Martinez Arbizu, E.N. dos Santos-Silva

Coxal gnathobase of Md (Fig. 10C) tooth-
like attenuations formsharp cutting edge and
one seta, mandibular palp 1-segmented with
two distal setae.

Praecoxal arthrite of Mx1 (Fig. 10D) with
five elements (one dorsal surface seta, three
claw-like pinnate spines and one slender seta),
coxa with one seta, basis with three setae.

Basis of Mx2 (Fig. 10E) with two endites,
proximal endite with two setae, distal endite
with three slender setae, proximal endopodal
segment drawn into a claw, distal endopodal
segment with two setae.

Mxp (Fig. 10F) subchelate, composed of
syncoxa, basis, 1-segmented enp and one claw-
like apical seta.

P1 (Fig. 11C) basis with outer seta and one
pore on anterior outer margin, two spinules on
the outer margin and one spinule near the inser-
tion of the enp; exp 3-segmented, exp segments
ornamented as depicted, exp-1 with outer spine,
exp-2 unarmed, exp-3 with two outer spines and
two geniculated setae; enp 2-segmented, en-
dopodal segments ornamented as figured, enp-
1 with posterior hyaline frill; enp-2 with one
distal spine and a geniculated distal seta.

P2 (Fig. 11D) with unarmed coxa; basis
without outer seta, ornamented with one row of
outer spinules and a row of spinules near the
insertion ofthe enp; exp 3-segmented, exopodal
segments ornamented as figured, exp-1 of ap-
proximately the same size as the remaining
segments, with a proximal row of spinules dis-
tributed in a “V” shape on the outer margin and
with a hyaline frill on the distal inner corner,
exp-2 withoutarmature, exp-3 with three spines/
setae (one outer, short, unipinnate spine; one
middle, long, unipinnate seta, and one inner,
longer, bipinnate seta with some granules of
uncertain nature), and a distal hyaline frill on the
distal inner corner; enp 1-segmented, ornament-
ed as figured, with one distal seta.

P3 (Fig. 11E) with unarmed coxa, with a
posterior row of spinules; basis with outer seta,
an outer pore, one row of spinules near the outer
pore and two spinules on the inner margin; enp
1-segmented, club-shaped, without armature or
ornamentation; exp 1-segmented, elongated,

almost straight, ornamented with a series of
spinules along the entire outer margin; thumb
straight, with a hyaline inner margin; apophysis
short and rounded.

P4 (Fig. 11F) with unarmed coxa, with a
posterior row of spinules; basis with outer seta
and one outer pore on the anterior margin; exp
3-segmented, exopodal segments ornamented
as figured, exp-1 shorter than the remaining
segments combined, with a proximal row of
spinules distributed in a “V” shape on the outer
margin and with ahyaline frill on the distal inner
corner, exp-2 without armature, with a row of
spinules along the entire inner margin and outer
spinules, exp-3 with two setae/spines (one sub-
distal and unipinnate outer spine and a distal and
bipinnate seta with inner granules of uncertain
nature), with a distal hyaline frill on the inner
corner; enp 1-segmented with three long inner
spinules on the proximal third and a row of very
small spinules covering the distal portion of the
inner margin, enp without outer ornamentation.

PS5 (Fig. 11G) without intercoxal plate, with
a distal inner process, all setae inserted on the
outer margin.

P6 unarmed, delicate genital aperture (sim-
ilar to R. itacambirucui sp.n.).

Discussion

While taxonomic studies of large numbers
of individuals of both genders are preferable,
the practice of describing a new taxon based on
a single specimen is in full compliance with the
ICZN (1999; articles 72.5.1,73.1.1 and 73.1.2).
In addition, males of many species of copepods
express secondary sex character states which
are invaluable in separating species. The swim-
ming leg 3 (4th thoracopod) is one such charac-
ter for many podoplean copepods.

Remaneicaris itacambirucui sp.n., R. insol-
itus sp.n. and R. ivoneae sp.n. differ from each
other in the number of integumental windows on
the urosomite 2 and urosomite 5 (occurring, in
R. insolitus sp.n., an additional division of the
integumental window of the Urs-2 into 2 dorso-
lateral windows), ventral ornamentation of the
proximal region and distal margin of the telson
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(more ornamented in R. insolitus sp.n. and R.
itacambirucui sp.n.), distal ornamentation of
the flanking areas of the telson, not ornamented
in R. ivoneae sp.n., dorsal ornamentation of the
telson (with a preopercular row of spinules in R.
itacambirucui sp.n.), shape of the swimming leg
3 exp (“aberrant” in R. itacambirucui sp.n., with
long setules inserted on the outer margin; never
described before for any Parastenocarididae),
endopod of the male swimming leg 4 (less
ornamented in R. ivoneae sp.n.) and structure of
the thumb (with a hyaline margin in R. itacam-
birucui sp.n. and R. ivoneae sp.n.).

Remaneicaris itacambirucui sp.n. seems to
be closely related to R. ivoneae sp.n., with
which it shares the presence of a hyaline inner
margin on the thumb. However, the presence of
a hyaline structure on the thumb is present also
outside the “group-C”. This is one of the most
homoplasic characters within the genus, ap-
pearing four times in three different monophyl-
etic groups (Corgosinho, 2007). For example,
Corgosinho (2007) demonstrated that a thumb
with hyaline margin appears in less inclusive
groups within the “group-D” (Table 1) in spe-
cies related to R. tridactyla (R. paraguayensis
and R. paraensis), in R. cordobaensis and in R.
hecate. Thus, in the absence of more elucidative
characters, the exact phylogenetic position of
both species within the monophyletic group com-
posite by R. analuizae, R. euniceae, R. tageae, R.
divae, R. itacambirucui sp.n., R. insolitus sp. n
and R. ivoneae sp.n. is difficult to determine.

In order to justify our decision to include
Remaneicaris itacambirucui sp.n., R. insolitus
sp.n. and R. ivoneae sp.n. within a group of
species closelly related to R. analuizae, here-
with we will discuss some key character that we
consider as putative autapomorphies at differ-
ent levels of generalization within the genus.

Character discussion

Distal margin of the 9th antennule seg-
ment of the male (character 7)

The species described here belong to the
“group-C” of species (Fig. 12; Table 1) and are
characterized by the presence of a hyaline mar-
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gin on the distal rim of the 9th segment of the
male antennule (Fig. 12, character 7). Within
Remaneicaris, this character was not observed
outside the monophyletic group formed by the
species closely related to R. analuizae (Table 1,
“group-C”). Among other parastenocaridid gen-
era, it appears convergently in Kinnecaris gise-
lae Schminke, 2008.

Apophysis of the swimming leg 3 (charac-
ter 3) and modified spinule justaposed to the
thumb (character 2)

The most important autapomorphies of the
“group-A” are the presence of an apophysis
with a hyaline margin (character 3) and the
presence of a modified spinule on the distal
margin of the exopodite 1 of male swimming
leg 3, juxtaposed to the thumb insertion (char-
acter 2).

Within Remaneicaris only R. divae and R.
paraguayensis have a hyaline apophysis on the
swimming leg 3. However, these species belong
to different monophyletic groups, namely
“group-C” and “group-D” respectivelly (Table
1). A closer observation of these characters
revealed that in R. divae, the apophysis is a
hyaline bud at the distal rim of a straight swim-
ming leg 3 and the thumb is a very long and
straight spine, without the adjacent modified
spinule. In R. paraguayensis the hyaline margin
surrounds the whole rounded apophysis and a
modified spinule at the distal rim of the ex-
opodite 1 of the swimming leg 3 is also absent.
Inthe “group-A”, onthe contrary, the apophysis
has a very characteristic shape, with a well-
developed hyaline margin, inwardly projected
(commonly with a “pointed” edge; Fig. 12,
character 3), at the end of a straight exopod,
conferring to it a final angle of approximately
90° with the main exopod axis.

The species belonging to the “group-B”,
including the new species described here, do not
have a hyaline apophysis in the groundpattern.
Thus, the presence of this character within Re-
maneicaris, outside the “group-A”, should be
seen as a homoplasy. Within the Parastenocar-
ididae, other species and groups also have an
apophysis with a hyaline margin. We can men-
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Table 1. List of species belonging to different monophyletic groups within the genus Remaneicaris. Let-
ters from A to G identify each respective monophyletic entity within Remaneicaris and the correspon-
dent species belonging to them. Remaneicaris icoaraci (Noodt, 1963) and R. psammae (Rouch, 1962)

are not included in the table, since their exact phylogenetic position within the genus is still unclear. In-

clusion of R. ahaggarica within the “group-A” is pending a redescription and designation of a neotype
for this species. PMG — putative monophyletic groups.

Ta6numa 1. Cincku BUAOB MOHO(MIETHIECKUX TPYNI poja Remaneicaris. A—-G — MOHO(UIETHIECKHE
TpyMNIEl poja Remaneicaris 1 COOTBETCTBYIOIINE 3TUM TpyIIaM BUIbL. Remaneicaris icoaraci (Noodt,

1963) u R. psammae (Rouch, 1962) He BKIIIOYEHBI B TaOJIHILy M3-32 HESCHOTO (DPMIIOTEHETUIECKOTO
nonoxeHus. Bkitouenue R. ahaggarica B “rpymniy A” OTJIOKEHO JI0 €ro EPEONUCAHUS U BbIICICHHS
Heotuna. PMG — npennonaraemMbie MOHOGHICTHYECKHAE IPYIIIIBL.

PMG Species/ Buasbr
1 R. ignotus
2 R. meyerabichi
A R. palaciosi; R. clandestina; R. drepanephora; R. argentina; R. hurdi; R. jujuyensis
C R. analuizae; R. euniceae; R. divae; R. tageae; R. itacambirucui sp.n.; R. ivoneae
sp.n.; R. insolitus sp.n.
*R. tridactyla; R. paratridactyla; R. juliae; R. paraensis; R. hexacantha; R.
B paraguayensis; R. Remanei);
D # (R. sanctiludovici; R. ciliata; R. cordobaensis; R. sierrae);
P (R. rhizophora; R. membranacea; R. hecate; R. oncophora; R. persephone; R.
pluto).

*(species) — identify the different monophyletic groups within “group-D”, in accordance with Corgosinho (2007).
® — identify a large monophyletic group composite by the species closely related to P. cordobaensis and R. persephone.

*(Buapl) — oOo3HaueHHe MoHodMIeTHYeckux rpymn B “rpymnne D” (Corgosinho, 2007). & — o6o3HaueHue
KPYITHOH MOHO(MMICTUYECKOH IPYMIIbl, BKIIOYAIOMEH BUIbI Onu3kue K P. cordobaensis u R. persephone.

tion P. arenosus Fryer, 1956, P. monodi Chap-
puis, 1959, P. marlieri Chappuis, 1955, P. cras-
sicaudis Chappuis, 1955, P. tapajoensis Noodt,
1963, most of Forficatocaris Jakobi, 1972 spe-
cies, Brasilibathynellocaris Jakobi, 1972 spe-
cies and some Potamocaris Dussart, 1970. How-
ever, these species belong to different evolu-
tionary lines within the Parastenocarididae and
the presence of this structure is not homologous
among these taxa.

Inner row of spinules on the inner margin
of endopodite 1 of the swimming leg 1 (charac-
ter 4)

Lang (1948) had already mentioned the im-
portance of this structure within Parastenocar-
idiae, although referring to it as an “innere
Borste” (inner seta). However, no Parasteno-
carididae has an inner seta on the endopodite 1
of the swimming leg 1. Martinez Arbizu and
Moura (1994) consider the loss of this seta as

one of the most important synapomorphies of a
taxon formed by Psammonitocrella Huys, 2009
+ Parastenocarididae. Nevertheless, it is con-
ceivable that this character is lost inependently
within Parastenocarididae and Ameiridae.

The presence of an inner ornamentation on
the endopodpodite 1 of the swimming leg 1 is
widespread in different evolutionary lineages
within Harpacticoida and has been used to de-
fine monophyletic groups within Parastenocar-
ididae (e.g. Ahnert, 1994 used the presence of
inner modified spinules on the endopod 1 of the
swimming leg 1 to define the monophylum
Potamocaris/Forficatocaris).

As a shared plesiomorphic character, all
species from “group-B” have the inner margin
of the endopodite 1 of the swimming leg 1
ornamented with long setules. Within Remanei-
caris a row of spinules on the inner margin of
endopodite 1 of the swimming leg 1 is absent
only in the “group-A” and constitute what we
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Group A

Fig. 12. Pictorial cladogram illustrating the hypothesized phylogenetic relationship between monophyletic
groups within the genus Remaneicaris. Chosen pictures represent some key characters considered as
autapomorphic at different levels of generality, but not all the characters chosen to depict the phylogeny of
the group. Numbers followed by arrows indicate the character where it appears as autapomorphic. Further
explanation is given in the text. For species within groups see Table 1. Complete data available on
Corgosinho’s (2007).

Fig. 12. Knagorpamma (GuiIoreHeTHIECKAX OTHOIICHHH MOHO(DUICTHUESCKUX TPy poaa Remaneicaris.
N300paxeHus WILTIOCTPUPYIOT HEKOTOPBIE KIFOUEBBIC TPU3HAKH, PACCMATPHBACMbIC KaK ayTarnoMophuu.
Homepamu 1 cTpesikaMu 0OTMEUEeHO MOJI0KEHHE ayTanoMopdHbIX npu3HakoB. O0bsCHEHHE B TeKcTe. Bupl
¥ ¥X rpynnsl npuBeensl B Tabnune 1. bonee moapoOHblie cBeAeHHs 0 MPU3HAKAX IPEICTaBICHBI B paboTe
Koprocunxo (Corgosinho, 2007).
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Fig. 13. Hypothetical series of transformation (from A to C) for the proximal outer row of spinules of P4
exp-1.

A — arrangement in line of the proximal outer row of spinules observed in Remaneicaris ignotus; B — proximal outer
row of spinules develop into a soft “V”’-shaped row of spinules as seen, in the following example, in R. argentina (also
in all species composing the “group-A”); C — further development of this ornamentation into a strong “V”-shaped row
of spinules as illustrated here for R. tridactyla (also present in all species composing “group-B”); D — partial SEM view
of R. paratridactyla thoracopods showing, in the upper right corner of the picture the strong “V”’-shaped row of spinules
of P4 exp-1. E — partial SEM view of Potamocaris bidens thoracopods showing a horizontally oriented P2 with a linear
row of spinules on the proximal region of the outer margin of P2 (it is serially homologous to the same structure on P4).
Arrows and numbers are explained in the text.

Puc. 13. l'unoreruueckuii Mmopdonornueckuii psg (ot A k C) u3MeHEHHUs Psia MIUIHKOB, PACIIOI0KEHHOTO
MIPOKCUMAJIFHO Ha BHEIIHEM Kpae MEepBOro WICHHKA 3K30moauTa 4-i mnaBatensHoi Horu (P4 exp-1).

A — pacronoxeHue IHIHKOB B JIMHUIO, OTMEYEHHOE Y Remaneicaris ignotus; B — cia6o BepaxxeHHOE «V»-00pasHoe
PAacIOI0KEHHE Psijia LINITHKOB, KaK [IOKA3aHO Ha pUMepe R. argentina n XapakTepHO BCeM BUIaM «rpymisl A»; C —
XOpPOIIO BBIPAXECHHOE «V»-00pa3HOE PacIONOKEeHHE psijia IIMIKKOB, KaK IOKa3aHo Ha mpumepe R. tridactyla u
OTMEYEHO y BceX BUAOB «rpymmsl B»); D — COM doro Topakonon R. paratridactyla, moxaspiBaioniee X0powuio
BBIPKEHHOE «V»-00pa3HOe MOJI0XKEHHS Psiia IIUITHKOB Ha IEPBOM WICHHKE dK3010UTa 4-1i m1aBatenbHOi Horu. E —
CBM doto Topaxomnon Potamocaris bidens, NoKa3bIBaloLIee rOPU30HTAIBHO OPUEHTHPOBAHHYIO IJ1AaBATEIbHYIO HOTY
2 ¢ IMHEHHBIM PaCHOJIOKEHUEM IHITHKOB (CEPUIHO-TOMOJIOTMYHBIX IIMIIMKaM IlIaBaTenbHOl Horu 4). O0o3HauYeHue
CTPEJIOK ¥ HOMEPOB JaHO B TEKCTE.

consider a very distinctive autapomorphy for
this monophylum.

Most of the Remaneicaris species described
to date (23 species; Table 1 and Fig 12 “group-
B”) share the synapomorphies number 5 and 6
depicted in the Figs 12 and 13C (character 1 and
2) and 13D. Within this large monophyletic

group two clear evolutionary linneages are evi-
dent. These groups can be easily identified on
the basis of the structure (Fig. 12, character 7)
and armatue (Fig. 12, character 10) of the last
segment of the male antennule and the ornamen-
tation of the basis of the male swimming leg 4
(Fig. 12, characters 8 and 9) (Corgosinho, 2007).
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Inner row of spinules on the exopodite 2
of the swimming leg 4 (character 5)

Remaneicaris insolitus sp.n., R. itacambiru-
cui sp.n. and R. ivoneae sp.n. belong to a larger
group (“group-B”, Table 1 and Fig. 12) that has,
asan autapomorphy, an inner row of spinules on
the exopodite 2 of the swimming leg 4 (Fig. 12,
character 5; Fig. 13C-(2))

An inner row of spinules on the exopodite 2
ofthe swimming leg4 is absent in the more basal
species within Remaneicaris such as R. ignotus
(Dussart, 1983) (Fig. 13A), R. meyerabichi
(Noodt, 1962) and the species closely related to
R. argentina (Fig. 12 and table 1, “group-A”).

The same structure appears in other species
outside Remaneicaris,butinthese cases, it seems
restricted to some species closely related to Fon-
tinalicaris fontinalis (Chappuis, Schnitter, 1915).

Proximal ornamentation of the outer
margin of the exopodite 1 of the swimming
legs 2 and 4 (character 6)

A proximal row of pronounced V-shaped
spinules (Fig. 12, character 6; Fig. 13C, charac-
ter 1 and 13D) on the outer margin of the
exopodite 1 of the swimming leg 2 and 4 appears
only in a more derived group of species within
Remaneicaris (Fig. 12 and Table 1, “group-B”).
Within this genus, a clear series of transforma-
tion involving this ornamentation can be hy-
pothesized. The plesiomorphic condition, ob-
served in R. ignotus, is represented by a proxi-
mal row of linearly distributed spinules on the
outer margin of the exopodite 1 of the swim-
ming leg 4 (Fig. 13A). The same condition can
be seen, for example, on the swimming leg 2 of
Potamocaris bidens (Noodt, 1955) (Fig. 13E).
It appears as a weakly pronounced V-shaped
row of spinules in the groundpattern of a clade
formed by (R. meyerabichi (“group-A”, “group-
B”)), being retained as a symplesiomorphy for
the species composing “group-A”. (Fig. 12,
character 1; Fig. 13B; Table 1, “group-A”).
Finally, it develops into a pronounced V-shaped
row of spinules within the “group-B”.

Here, it is worth emphasizing that the trans-
formation undergone by the proximal row of
outer spinules of the exopodite 1 of the swim-

23

ming leg 2 and 4 seems to occur concomitantly.
In other words, there is no evidence that the
plesiomorphic linear arrangement of spines was
conserved in one of these legs but transformed
in the other.

Proximal ornamentation of the basis of
the swimming leg 4 (character 8)

The most speciose group (Table 1, Fig. 12,
“group-D”) is characterized by the presence, in
males, of a row of spinules on the inner margin
of the basis of the swimming leg 4 (Fig. 12,
character 8; Fig. 13C-(3)).

Normally, the fine ornamentation was omit-
ted in old descriptions, making difficult to say if
this structure is present in other groups within
the family. For example, a closer observation of
an apparently homologous structure present in
Brasilibathynellocaris spp. revealed a strong
difference in form and position. Hence, the two
strong “spines” present proximally on the inner
margin of the “basis” of the male swimming leg
4 of Brasilibathynellocaris spp. (viz diagnose
for the Parastenocaris panamericana-group in
Noodt, 1962: 246) are, in fact, two well-devel-
opped spinules inserted on the coxa (Corgosi-
nho et al., 2010).

However, even considering a widespread
occurrence of a similar ornamentation within
the family, clearly the presence of such charac-
ter is a unique autapomorphy for a more derived
monophylum within Remaneicaris (“group-D”)
and certainly do not compose the groundpattern
of the genus.

Chitinization of the basis of the swim-
ming leg 4 and associated ornamentation
(character 9)

The presence of a poorly chitinized region
onthe basis of the male swimming leg 4, near the
insertion of the endopod is an interesting char-
acter of R. insolitus sp.n. With the exception of
this species, this structure has been observed
only in the groundpattern of a more inclusive
monophylum formed by species closelly related
to R. tridactyla, R. persephone and R. cor-
dobaensis (Corgosinho, 2007; table 1, “group-
D”,Fig. 12, character 9 and Fig. 13C-(4)). Inthe
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species constituting the “group-D” (with the
exception of those species closelly related to R.
cordobaensis), awell developed row of spinules,
close to the insertion of the endopod, inserts on
a poorly chitinized area (Figs 12, 13C). Other
species within Parastenocarididae also have a
row of spinules near the insertion of the endo-
pod, such as the P. brevipes-group and P. minu-
ta-group. A row of spinules can be seen also in
the P. nana-group. However, a poorly chiti-
nized region has not been found in any of these
groups mentioned above, or have not been fig-
ured.

With the data available to date, it is more
parsimonious to asume that the character 9 is an
autapomorphy in the groudpattern of the “group-
D”. It appears convergently in R. insolitus sp.n,
not appearing outside the genus Remaneicaris.
A row of spinules inserting in a poorly chiti-
nized area near the insertion of the endopod is
absent in R. insolitus sp.n.

Armature of the 9th segment of the male
antennule (character 10)

The presence of a modified seta on the last
segment of the male antennule is one of the most
important synapomorphies of the “group-D”
(Corgosinho, 2007; Fig. 12, character 10). It
appears as a proximal dilatation of the inner-
most seta of the male antennule. In the other
species within the genus, this seta shows a
normal shape and in the “group-C” it appears as
an inner seta, separated from the others by the
distal hyaline margin. The presence of this mod-
ified seta has never been described for other
species of Parastenocarididae and probably
evolved within the family only once.

Convergent characters within
Parastenocarididae

Integumental windows

Within Parastenocarididae, number, pres-
ence and shape of the integumental windows
have been a mater of controversy (i.e. Reid
1994; Corgosinho and Martinez Arbizu, 2005;
Corgosinho et al., 2007). Most of the original

descriptions lack the illustration of these struc-
tures, thus making difficult the interpretation of
the evolution of this character without the ob-
servation of the types. In Remaneicaris, the
presence, position and number of these struc-
tures have been important for the reconstruction
of the phylogeny of the group (Corgosinho,
2007). In accordance with Corgosinho and
Martinez Arbizu (2005), a complex series of
transformation may have been involved, with a
gradual modification of the position, shape and
presence of this structure in different urosomites.
However, with the data available to date, the
most parsimonious hypothesis does not give
support to the scenario proposed before by
Corgosinho and Martinez Arbizu (2005). There-
fore, it is more parsimonious a hypothesis in-
volving (considering only the males) the loss of
the dorsal integumental window of the uro-
somite 3 and 4, the splitting and lateral migra-
tion of the integumental window of the uro-
somite 5 and then, the split, into two dorsolater-
al windows, of the dorsal integumental window
present on the urosomite 2.

Other evolutionary scenarios, although con-
ceivable, are less parsimonious. Therefore, on
the absence of contradictory evidences, other
patterns within the genus, such as the presence
of a lateral integumental window on the male
urosomite 4, as observed in R. analuizae, is
considered here as an independent evolution
(Corgosinho et al., 2007).

The last transformation of the integumental
window of the urosomite 2 of a monophyletic
group related to R. persephone could make diffi-
cultthe reconstruction of the phylogeny of Rema-
neicaris. Noodt (1965) did not illustrate or men-
tion the splitting of the dorsal integumental win-
dow of the urosomite 2 into two parts. However,
this isa synapomorphy fora group consisted of R.
oncophora, R. pluto, R. hecate, R. persephone,
R. rhizophora and R. membranacea. A similar
structure appears also in R. insolitus sp.n. How-
ever, it is clearly homoplasic, since R. insolitus
does not share with the species closely related to
R. persephone the ornamentations present on the
basis of the male swimming leg4 (Fig. 12, char-
acter 8 and 9; Fig. 13C-(3,4)) and the transforma-
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tion of the antennule seta (Fig. 12, character 10).
Moreover, R. insolitus sp.n. has a hyaline margin
on the 9th (last) antennule segment of the male, a
character that we hypothesize as autapomorphic
for the “group-C”, not appearing in any other
group within Remaneicaris. Remaneicaris insol-
itus sp.n. can be easily identified and distin-
guished by the presence of a double integumental
window on each side of the urosomite 5. This is
a very peculiar character not seen before within
the family.

Recently, Karanovic (2004, 2005), Ranga
Reddy and Schminke (2009) and Schminke
(2008) demonstrated the presence of lateral
integumental windows on urosomite 4 and uro-
somite 5 of species in the genus Kinnecaris
Jakobi, 1972. A similar pattern is observed in
Monodicaris Schminke, 2009, whereas in M.
larsi Schminke, 2009, two additional dorsolat-
eral integumental windows were described for
urosomite 2 and urosomite 3. A superficial
analysis of this character and other structures
such as the ornamentation along the outer mar-
gin of the exopodite 2 and 3 of the swimming
legs 2-4, could be considered as an evidence of
a close relationship between the genus Kinne-
caris and Remaneicaris.

However, lateral integumental windows are
not present in the groundpattern of Remanei-
caris (Corgosinho, 2007; Corgosinho et al.,
2007a-b) and the presence of lateral integu-
mental windows on the male urosomite 4 is
present only in R. analuizae. In view of the
current evidences, any hypothesis toward the
inclusion of Remaneicaris within Kinnecaris,
or vice versa, or even as sister groups are not
parsimonious.

Telson ornamentation

Ornamentation of the telson is also a very
variable character within the genus Remanei-
caris. Itismore developed in the species around
R.tridactyla(Table 1, “group *”, within “group-
D”), most notably in R. remanei, R. paratridac-
tyla and R. juliae. In this group, it appears as a
dorso-distal row of spinules located directly
before to the preopercular sensilla, a proximal
row of spinules also on the dorsal side of the
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telson and a well-developed row of spinules on
the ventral side, close to the insertion of the
furca. Other species from different monophylet-
ic groups within Remaneicaris also display these
characters, probably as a consequence of con-
vergent evolution (Corgosinho, 2007). For ex-
ample, in the monophyletic group of species
closelyrelated to R. analuizae (Table 1, “group-
C”), R. itacambirucui sp.n. has a dorso-distal
row of spinules, whereas within “group-D” (see
Table 1), R. ciliata (Noodt, 1965), R. sierrae
(Noodt, 1965) and R. persephone also have a
similar structure.

The presence of postopercular ornamenta-
tion is one of the autapomorphies for the group
of species related to R. analuizae (Corgosinho,
2007; Table 1, “group-C”). Within this group,
only R. ivoneae sp.n. does not have such struc-
ture, probably as a consequence of secondary
loss. Within Remaneicaris, this character ap-
pears independently in R. paraensis (Corgosin-
ho,2007) and R. ciliata (Noodt, 1965) (Corgos-
inho, 2007). Furthermore, Parastenocaris ma-
teusi Noodt, Galhano, 1969, P. spinicauda
Wells, 1964 and P. bolbodes Kiefer, 1968, have
such character. However, Parastenocaris ma-
teusi and P. spinicauda clearly belong to a
monophyletic group not directly related to Re-
maneicaris, sharing the presence of an inner
process on the penultimate segment of the male
antennule as an autapomorphy for a large group
within the family (for subfamilies within Paras-
tenocarididae, see Schminke, 1993,2010). Para-
stenocaris bolbodes belongs to another evolu-
tionary branch within the family, closely related
to Fontinalicaris fontinalis and closer related to
P. mateusi and P. spinicauda than to Remanei-
caris (Corgosinho, 2007).

The presence of a continuous row of spinules
on the proximal region of the ventral side of the
telson is considered a synapomorphy for R.
insolitus sp.n. and R. divae. Remaneicaris tage-
ae, R. euniceae and R. analuizae also have some
ornamentation on the proximal region of the
ventral side of the telson. However, in these
species, this ornamentation is not formed by a
continuous row of spinules, but by one small
row of spinules on each side of the telson.
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Rejecting a close relationship between
Remanceicaris, Kinnecaris and the Parasteno-
caris bevipes-group

Kinnecaris and Remaneicaris belong to dif-
ferent evolutionary groups within Parastenocar-
ididae. Kinnecaris belongs to a more derived
group within the family whose members share a
special type of geniculation mode of the male
antennule where the penultimate segment is
transformed, displaying a strong process on the
inner distal margin. While grasping, the penul-
timate segment is moved against the previous
one, and the distalmost segment is moved out-
wardly and has no function in grasping.
(Schminke, 1993,2010). According to Schminke
(1993, 2010) this type of antennule is character-
istic of a large group of species closely related
to the Parastenocaris brevipes-group (sensu
Reid, 1995 and Galassi, De Laurentiis, 2004).
In Remaneicaris and other Parastenocarididae
closely related to Fontinalicaris fontinalis (i.e.
species belonging to the genera Murunducaris
Reid, 1994, Brasilibathynellocaris, Siolicaris
Jakobi, 1972, Potamocaris, Forficatocaris, etc)
the penultimate segment of the male antennule
bends against its proximal segment and the last
segment of the antennule bends dorsally against
the 5th segment.

Other data support a distant phylogenetic
relationship between Remaneicaris and P. brevi-
pes (and species closely related to this species).
Remaneicaris probably is the most basal group
within the family (Corgosinho, 2007; Corgosi-
nho et al., 2007), differing from all other Paras-
tenocarididae in some unique plesiomorphic
characters within the family.

For example, in accordance with Corgosi-
nho (2007), the presence of an endopod on the
male swimming leg 3 is a plesiomorphy of the
genus Remaneicaris; its absence is a synapo-
morphy of the remaining Parastenocarididae.

Finally, for species in parastenocardid gen-
era other than Remaneicaris, the transformation
of one of the setae of the distal endite of the
maxillary basis into a serrulated spine is an
additional distinctive character shared by all
Parastenocarididae. Corgosinho et al. (2005,
2007a—b) also proposed that only Remaneicaris

species would retain two setae on the proximal
endite of the maxillary basis. However, at least
K. goddavary Ranga Reddy et Schminke, 2009
was described with this feature. The observa-
tion of some other species, whose the proximal
endite of the maxillary basis was described with
two setae (viz. P. brevipes and Murunducaris
juneae Reid, 1994), revealed the presence of
only a single seta on this endite (Corgosinho,
2007; Corgosinho et al., 2007a—b; Corgosinho
et al., 2008). Therefore, the presence of this
character in Kinnecaris needs to be confirmed.
Even if the presence of this character is con-
firmed for the groundpattern of Kinnecaris, it is
a plesiomorphy and cannot be used to endorse
any close relationship between Remaneicaris
and Kinnecaris. Schminke (2009) seems to be
right when he suggested a close relationship
between Monodicaris and Kinnecaris.
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