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Abstract. A new caridean shrimp family, Leontocarididae fam. nov., is established to accommodate the deep-water genus
Leontocaris Stebbing, 1905, with nine species. The new family can be separated from all other caridean families by the
extremely unequal and asymmetrical second pereiopods, with carpus subdivided into four subarticles, the first by far longest,
and three much shorter, enlarged, distal subarticles; the chela of the major second pereiopod markedly enlarged, with twisted,
lamina-like dactylus and tympanum on mesial face of the palm; the merus of the major second pereiopod with a flange on
proximal mesial surface, forming together with the tympanum a chela locking mechanism; the antennal scaphocerite with
lateral margin strongly dentate in distal half or third; the uropodal exopod with lateral margin strongly dentate in distal half;
and the diagnostic late larval stages (problemacaris larva). Leontocaris is subdivided into three informal species groups based

on the combination of several morphological characters.

Keywords. Caridean shrimps; Classification; New family; Species group; Phylogeny.

INTRODUCTION

Since the first attempts of phylogeny-based
classification of the infraorder Caridea Dana, 1852,
the family Hippolytidae Spence Bate, 1888 has
been seen as problematic and likely non-mono-
phyletic (Thompson, 1967; Christoffersen, 1987;
Fransen, 2001; De Grave et al., 2014). Christoffersen
(1987, 1990) started dismembering Hippolytidae
sensu Holthuis (1955), resurrecting older fam-
ily names and proposing several new families
and subfamilies. However, Christoffersen’s (1987,
1990) classification was not taken into consider-
ation by Chace (1992) and Holthuis (1993) and
most of his families were placed in the synon-
ymy of Hippolytidae by Chace (1997). Chace &
Kensley (1992) removed Yagerocaris Kensley, 1988
from the Hippolytidae, transferring this genus to
Alpheidae Rafinesque, 1815; this placement was
subsequently confirmed by both morphological
and molecular phylogenetic analyses (Anker et al.,
2006; Bracken et al., 2009; Chow et al., 2021).

Bracken et al. (2009) provided the first relative-
ly comprehensive molecular phylogeny of Caridea
based on a combined nuclear (18S rRNA) and a
mitochondrial (16S rRNA) dataset and confirmed
that “the family Hippolytidae represents a poly-
phyletic assemblage that qualifies for partition-
ing into several families as formerly suggested”.
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Following a phylogenetic analysis based on two
nuclear (enolase + Na-K ATPase a-subunit) and
one mitochondrial (16S rRNA) genes, De Grave
et al. (2014) redefined Hippolytidae, recognis-
ing five additional families: Lysmatidae Dana,
1852, Thoridae Kingsley, 1878, Bythocarididae
Christoffersen, 1987, Barbouriidae Christoffersen,
1987, and Merguiidae Christoffersen, 1990, leav-
ing open the question about the validity of
Nauticarididae Christoffersen, 1987, Alopidae
Christoffersen, 1987, and Merhippolytidae
Christoffersen, 1990. However, several “morpho-
logically aberrant” hippolytid genera (i.e., genera
deviating from the basic morphology of Hippolyte
Leach, 1814 and closely allied genera), such as
Leontocaris Stebbing, 1905, Caridion Goés, 1864,
Alope White, 1847, Nauticaris Spence Bate, 1888,
Merhippolyte Spence Bate, 1888, Eumanningia
Crosnier, 2000 and Phycocaris Kemp, 1916, were
not included in the analysis of De Grave et al.
(2014). Therefore, Hippolytidae, even after being
restricted to 16 genera, remains a morphological-
ly and ecologically heterogeneous assemblage.
The absence of molecular data greatly compli-
cates the phylogenetic positioning of Leontocaris
within Caridea. The attempts to extract DNA from
specimens of L. vanderlandi Fransen, 2001 and
L. lar Kemp, 1906 reported by Fransen (2001) and
Chan etal. (2016), respectively, were unsuccessful.
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In Christoffersen’s (1987) analysis, Leontocaris was recov-
ered in a clade together with Hippolyte and Phycocaris,
a rather unlikely relationship given the amount of mor-
phological and ecological disparities between these
three genera. Chace (1997) noted that “a 107-charac-
ter non-cladistic analysis of the 40 genera originally as-
signed to the family seemed to support the concept of
a reasonably homogeneous group, with the possible ex-
ception of Leontocaris”. Fransen’s (2001) brief discussion
of the possible phylogenetic placement of Leontocaris
and difficulties in defining Hippolytidae preceded the
molecular analyses of Bracken et al. (2009) and De Grave
et al. (2014). The author found several inconsistencies in
Christoffersen’s (1987) analysis and Chace’s (1997) defini-
tion of Hippolytidae and suggested emending the diag-
nosis of the family to accommodate the aberrant charac-
ters of Leontocaris.

A thorough assessment of numerous morpholog-
ical characters of the nine presently known species of
Leontocaris (Stebbing, 1905; Kemp, 1906; Zarenkov,
1976; Bruce, 1990a; Taylor & Poore, 1998; Fransen, 2001;
Poore, 2009; Ahyong, 2010; Komai & Chan, 2010; Cardoso
& Fransen, 2012; Chan et al, 2016) and a selection of
genera currently assigned to Hippolytidae, includ-
ing genera that morphologically strongly deviate from
the more typical members of this family (e.g., Caridion,
Alope, Merhippolyte), as well as some members of
Bythocarididae, Thoridae, Lysmatidae and Barbouriidae
(see comparative material below) strongly suggests that
Leontocaris is not a hippolytid genus. The pronounced
asymmetry of the second pereiopod (Figs. 1, 2) and
the unique shape and articulation of the major second
pereiopod are features that are completely incongru-
ent not only with other hippolytids, but also with oth-
er members of the superfamily Alpheoidea Rafinesque,
1815. Other important autapomorphic characters of
Leontocaris are the strong serration of the lateral margin
of the scaphocerite and uropodal exopod (notfoundin all
other genera currently assigned to Hippolytidae and pre-
sumably allied families), and the presence of a spiniform
seta on the ischium of the third and fourth pereiopods in
most species (absent in all other genera of Hippolytidae
and allied families, except for Calliasmata). In addition,
the late larval stages of Leontocaris, which were de-
scribed under the generic name Problemacaris Stebbing,
1921 (see Gordon, 1964), are very different from larvae of
Hippolytidae and related families, where they are known
(e.g., Terossi et al., 2010; Ghory et al, 2016). Therefore, a
new family, Leontocarididae, is herein proposed to ac-
commodate Leontocaris. The phylogenetic position of
several other “hippolytoid” genera, for which new mo-
lecular data are now available, including Caridion, will be
discussed elsewhere (Anker et al., in prep.).

MATERIAL AND METHODS

The material used in this study is deposited in the fol-
lowing institutions: MNHN, Muséum National d’Histoire
Naturelle, Paris, France; RMNH, Naturalis Biodiversity
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Center, Leiden, Netherlands; USNM, National Museum
of Natural History, Smithsonian Institution, Washington,
DC, USA; and FLMNH UF, Florida Museum of Natural
History, University of Florida, Gainesville, FL, USA.

Material examined: Leontocaris lar Kemp, 1906: 1 fe-
male, MNHN-IU-2014-11001, Celtic Sea, Petite Sole
Canyon, 48°08.369'N, 08°48.289'W, BobEco cruise, R/V
Pourquoi Pas?, ROV Victor6000, dive 471, depth 615 m,
25.09.2011. Leontocaris vanderlandi Fransen, 2001: 1 ovig.
female, holotype, RMNH.D.42663, Seychelles, N of Platte
Island atoll, 05°48'S, 55°22'E, NIOP-E, sta. SEY.795, depth
600 m, rectangular dredge, coral rubble with calcareous
rocks and sand, 07.01.1993.

Comparative material: Alope australis Baker, 1904:
1 male, 1 female, MNHN-IU-2022-5592, Australia, New
South Wales, Coogee near Sydney, rock pools, 1920.
Caridion gordoni (Spence Bate, 1858): 1 ovig. female,
USNM 1739419, Canada, Gulf of Maine, Central Jordan
Basin, 43°20'17.9"N, 67°12'28.4"W, Cross Border Coral
Habitat Exploration 2024, R/V Henry Bigelow, ROV ROPOS,
HB2405 cruise, depth 223.1 m, suction sample, leg. M.S.
Nizinski, 27.07.2024. Cryptocheles pygmaea Sars, 1870:
2females, MNHN-IU-2024-7306, Norway, Trondheimfjord,
A.M. Edwards, 1903. Gelastreutes crosnieri Bruce, 1990b:
1 male, MNHN-IU-2024-7307, Vanuatu, SANTO 2006
Expedition, sta. AT14, 15°23.7'-24.0'S, 167°12.9'-13.5'E,
depth 102-120 m, leg. MNHN team, 19.09.2006. Lebbeus
rubrodentatus Bruce, 2010: 2 specimens (not sexed,
probably females), MNHN-IU-2024-7357, Indonesia,
Tanimbar Island, KARUBAR 1991 Expedition sta. DW44,
R/V Baruna Jaya 1, 07°52'S, 131°48'E, depth 291-295 m,
29.10.1991. Merhippolyte kauaiensis (Rathbun, 1906):
1 female, MNHN-IU-2022-5591, French Polynesia,
Marquesas Islands, Tahuata, depth 300-700 m, cage
trap, leg. J. Poupin, 30-31.01.1988. Merhippolyte peroni
Ledoyer, 1990: 1 female, MNHN-IU-2018-5782, St. Paul
and Amsterdam archipelago, W of Saint-Paul Island,
Cap-Horn Campaign, depth 390-420 m, cage trap,
26.03.1979. Mimocaris heterocarpoides Nobili, 1903:
1 ovig. female, MNHN-IU-2024-7305, Indonesia, Selat
Malaka, depth 14 m, dredge, leg. K.M. Madidihang,
22.01.1980. Parhippolyte misticia (Clark, 1989): 1 male,
MNHN-2011-9038, French Polynesia, Marquesas Islands,
Pakaihi | Te Moana, Marquises 2011-2012 Campaign,
Nuku Hiva - Ekamako, sta. MQT1-GR, 08°56.21'N,
140°05.45'W, depth 10 m, leg. AAMP, 28.01.2012.

Taxonomic section

Leontocarididae fam. nov.

Leontocarididae Anker et al, 2006: 2515 (no diagnosis
provided, nomen nudum).

Diagnosis: Carapace with well-developed, long ros-
trum, latter sometimes longer than carapace, armed
with both dorsal and ventral teeth, ventral margin not
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forming deep ventral blade; antennal spine present, he-
patic/branchiostegal spine absent; carapace ridges ab-
sent. Third pleonite with or without mid-dorsal hump.
Telson with 2-5 pairs of dorsal spines. Eyes well pigment-
ed; cornea globular. Antennal scaphocerite with later-
al margin serrate in distal half or third. Mandible with
palp composed of 1-2 articles. Third maxilliped with-
out exopod. First pereiopods chelate, equal, symmetri-
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cal, carpo-propodal grooming apparatus absent; che-
la simple, with corneous fingertips. Second pereiopods
chelate, markedly unequal in length and size, extreme-
ly asymmetrical in shape; carpus subdivided into 4 sub-
articles on both sides, 15t subarticle by far longest, three
distal subarticles short, enlarged. Major second pereio-
pod reaching beyond double length of carapace in full
extension; merus with distinct flange on proximal mesi-

Figure 1. Original illustrations of Leontocaris lar Kemp, 1906, the second species described in the genus Leontocaris Stebbing, 1905 (Leontocarididae), based on a
male specimen dredged off Ireland (from Kemp, 1910; not to scale; see legend for pl. 17 in Kemp 1910 for details).
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al surface, latter with denticulate setae or papillae, some-
times with tubercles; 2" to 4t subarticles of carpus short,
subquadrate or cup-shaped, sometimes with processes,
3 and 4% forming main bending point; chela conspicu-
ously enlarged; palm swollen, subcylindrical, mesial cen-
tral surface with tympanum; dactylus twisted, strongly
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compressed, lamina-like. Minor second pereiopod slen-
der; distal 3 subarticles aligned or with bending point,
usually between 2" and 3 or between 3 and 4t subar-
ticles; chela small, simple. Third to fifth pereiopods slen-
der; ischium of 3 and 4t pereiopods with single spini-
form seta or unarmed; merus of 3" to 5 pereiopods with

Figure 2. Three species of the genus Leontocaris Stebbing, 1905 (Leontocarididae) from seamounts off southern Australia: Leontocaris alexander Poore, 2009 [A-D];
Leontocaris amplectipes Bruce, 1990 [E-1] and Leontocaris yarramundi Taylor & Poore, 1998 [J] (see Poore, 2009 for details), showing general habitus with ma-
jor second pereiopod unfolded (A, E, F, J, rostrum broken distally in A and J), intact rostrum (D), anterior half of carapace and frontal appendages (G), major sec-
ond pereiopod folded (B), chela of major second pereiopod from different angles (C, H, I, tympanum visible in C). Background minimally cleaned in all photographs.
Photographic credits: CSIRO/Karen Gowlett-Holmes.
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or without row of spiniform setae; propodus undivided;
dactylus with ventral margin bearing row of slender ser-
rulate setae. Male first pleopod with appendix interna.
Male second pleopod with appendix masculina. Uropod
with lateral margin of exopod serrate. Gill-exopod for-
mula: 6 pleurobranchs (Mxp 3 + P1-5); 0-1 arthrobranch
(Mxp3); 2 lobe-like epipods (Mxp1-2); 0 strap-like epi-
pods; 1 podobranch (Mxp2); 2 exopods (Mxp1-2) [based
on tables in Zarenkov (1976) and Fransen (2001)]. Late
larval stages: problemacaris larvae, characterised by
carapace armed with two or three long spines on dor-
sal hump; pleon armed with long spines or clusters of
spines; antennae with long spines; most pleopods pres-
entin later stages; and asymmetrical second pereiopods,
with one chela distinctly larger, and traces of carpal sub-
division (Stebbing, 1921; Gordon, 1964).

Type genus: Leontocaris Stebbing, 1905, with 9 spe-
cies: L. paulsoni Stebbing, 1905 (larval stages described
as Problemacaris spinetum Stebbing, 1921), type species;
L.larKemp, 1906 (larval stages described as Problemacaris
boschmai Gordon, 1964); L. pacifica Zarenkov, 1976 (orig-
inally described as L. pacificus); L. amplectipes Bruce,
1990a; L. bulga Taylor & Poore, 1998; L. yarramundi Taylor
& Poore, 1998; L. vanderlandi Fransen, 2001; L. alexander
Poore, 2009; L. smarensis Cardoso & Fransen, 2012.

Other genera included: None.

Distribution: Indo-West Pacific (6 species, including 3
in southern Australia, see Fig. 2), East Pacific (1 species),
North-East and Central Atlantic (2 species) (Cardoso &
Fransen, 2012); larval forms known from various North
Atlantic localities, South Atlantic (Tristan da Cunha,
South Africa off Cape Town) and South Pacific off New
Zealand (Gordon, 1964).

Remarks: All members of Leontocarididae can be eas-
ily diagnosed by the exaggeratedly asymmetrical, un-
equal, uniquely shaped second pereiopods, the disto-
laterally serrate antennal scaphocerite and the laterally
serrate uropodal exopod (Figs. 1, 2). The heterogeneous
subdivision of the carpus of the major second pereio-
pod into a very long first subarticle and three short, en-
larged, somewhat rigidly articulating three distal subar-
ticles, with a strong bend between the second and third
subarticle (Figs. 1, 2), cannot be more different from the
more uniform subdivision of the second pereiopod seen
in other Hippolytidae (s. lat.) and putatively related fam-
ilies. The major second pereiopod of Leontocaris also
bears what has been described as a locking mechanism
between the palm and the merus (Bruce, 1966, 1990a:
fig. 6; Poore, 2009: fig. 3), representing a further import-
ant autapomorphic feature of the new family. This lock-
ing mechanism consists of (1) a tympanum on the cen-
tral mesial surface of the palm, represented by a deep
elongate fissure (= slit) or a somewhat broader, more
lens- or drum-shaped area with soft membrane, some-
times with a central micropore, and typically surround-
ed by digitiform papillae or villi (except in one species,
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L. amplectipes), and (2) an elongate flange or groove on
the proximal mesial surface of the merus, furnished with
structures described as denticulate setae or papillae (e.g.,
Bruce, 1990a; Fransen, 2001; Poore, 2009). Bruce (1966)
compared the locking mechanism of Bathypalaemonella
humilis Bruce, 1966 (Bathypalaemonellidae) with that
of Leontocaris lar and concluded that they are structur-
ally very different. The same author also noted the fact
that both Bathypalaemonella and Leontocaris lack sta-
tocysts and suggested that they “may normally inhab-
it narrow tubes or burrows on the sea bottom”. The ex-
act function of the major second pereiopod of leonto-
caridid shrimps has been speculated upon but remains a
mystery (Bruce, 1990a; Poore, 2009), which is also true for
bathypalaemonellids. Even though the general biology
of both Leontocarididae and Bathypalaemonellidae re-
mains largely unknown, recent in situ observations from
ROVs show that they associate with deep-water sclerac-
tinians, antipatharians and alcyonaceans (e.g., Cardoso,
2010; Ahyong, 2010; Chan et al,, 2016; Komai et al., 2022),
confirming Kemp's (1910) observations on the possible
association of L. lar with deep-water antipatharians or
scleractinians (Lophelia).

Leontocaris can be seen as a morphologically relative-
ly homogeneous genus, although some species-specif-
ic variation does occur, for instance, in the shape, length
and dentition of the rostrum, the shape of the third and
fifth pleonites, the dorsal and posterior armature of the
telson, and the armature of the third to fifth pereiopods.
The intrageneric variation in rostral features (Fig. 2D, G)
is normal and is found in many other caridean shrimp
genera. In some species of Leontocaris, the third pleo-
nite presents a prominent mid-dorsal hump, which can
be blunt or acutely produced, overhanging the proximal
margin of the fourth pleonite (Fig. 2A). The posteroven-
tral margin of the fifth pleuron can be rounded or pro-
duced into a sharp tooth (with intraspecific variation ob-
served in at least one species, Cardoso & Fransen, 2012),
whereas its posterior margin sometimes has additional
small teeth. The telson is armed with two to five pairs of
dorsal spines; its posterior margin is either rounded and
armed with four to six pairs of stout spiniform setae or
sharply bifid, without spiniform setae. The merus of the
third to fifth pereiopods often bears four to seven spin-
iform setae but is unarmed in three species. Similarly,
the ischium of the third and fourth pereiopods is typi-
cally armed with one spiniform seta, which is sometimes
inserted on its ventromesial surface (Fransen, 2001:
fig. 21; Poore, 2009: fig. 4e, f), but is unarmed at least in
L. amplectipes according to Bruce (1990a: fig. 4L). Some
of this variation was used in the delimitation of species
groups below and may reflect phylogenetic affinities.

Fransen (2001) and Poore (2009) performed morphol-
ogy-based cladistic analyses of most or all species known
at that time. For instance, Poore (2009) in his analysis
used 17 “informative characters” (out of 25, six ordered)
of Leontocaris, recovering two or three clades, depend-
ing on methods used. Independently from these anal-
yses, three morphologically more or less well-defined
groups can be recognised in Leontocaris, as follows:
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Group 1, defined by (1) carapace with 2 epigastric
teeth; (2) posterior margin of 3 pleonite with strong
dorsal hook; (3) posterior margin of telson narrow, with
2 projecting teeth; (4) dorsolateral margins of telson with
6-7 pairs of spiniform setae; (5) minor 2" pereiopod with
all 4 carpal subarticles aligned or with distal subarticles
moderately bent. This group, which can be called the
L. paulsoni group, contains the following species:

Leontocaris paulsoni: rostrum horizontal, about as long
as carapace; carapace with 2 epigastric teeth; posteri-
or margin of 3 pleonite with strong dorsal hook; dor-
solateral margins of telson with 7 pairs of spiniform se-
tae; posterior margin of telson narrow, with 2 projecting
teeth; minor 2" pereiopod with carpal subarticles mod-
erately bent between 15t and 2"9; tympanum unknown;
merus of 3™ to 5" pereiopods unarmed (needs confirma-
tion) [off South Africa] (Stebbing, 1905; Poore, 2009).

Leontocaris pacifica: rostrum strongly curving upwards,
distinctly longer than carapace; carapace with 2 epigas-
tric teeth; posterior margin of 3" pleonite with strong
dorsal hook; dorsolateral margins of telson with 7 pairs
of spiniform setae; posterior margin of telson narrow,
with 2 projecting teeth; minor 2" pereiopod with car-
pal subarticles moderately bent between 1t and 2" and
between 3 and 4%; tympanum unknown; merus of 3t
to 5™ pereiopods armed with spiniform setae [off Chile]
(Zarenkov, 1976).

Leontocaris alexander: rostrum strongly curving up-
wards, distinctly longer than carapace; carapace with
2 epigastric teeth; posterior margin of 3 pleonite with
strong dorsal hook; dorsolateral margins of telson with
6 pairs of spiniform setae; posterior margin of telson nar-
row, with 2 projecting teeth; minor 2" pereiopod with
carpal subarticles aligned; tympanum: drum-like area
with papillae; merus of 3 to 5% pereiopods armed with
spiniform setae [off SE Australia] (Poore, 2009).

Group 2, defined by (1) carapace with epigastric
teeth, sometimes postorbital without epigastric teeth
but with some teeth in postorbital position; (2) posteri-
or margin of 3 pleonite unarmed; (3) posterior margin
of telson broadly rounded, with spiniform setae; (4) dor-
solateral margins of telson with 4-5 pairs of spiniform
setae; (5) minor 2" pereiopod with all 4 carpal subarti-
cles aligned or with distal subarticles strongly bent (most
species). This group, which can be called the L. lar group,
contains the following species:

Leontocaris lar: rostrum directed slightly upwards,
about as long as carapace; carapace with 3-4 epigastric
teeth; posterior margin of 3 pleonite unarmed; dorso-
lateral margins of telson with 5 pairs of spiniform setae;
posterior margin of telson broadly rounded, with spini-
form setae; minor 2" pereiopods with strong bend be-
tween 2" and 3 carpal subarticles; tympanum: fissure
with papillae; merus of 3 to 5™ pereiopods unarmed
(according to Kemp, 1910) or armed with spiniform se-
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tae (reexamination of MNHN-2014-11001) [off Ireland
and NW France] (Kemp, 1910; Chan et al,, 2016; see dis-
cussion below).

Leontocaris smarensis: rostrum variable from almost
horizontal to strongly curving upwards, distinctly lon-
ger to about as long as carapace; carapace with 3-6 epi-
gastric teeth; posterior margin of 3 pleonite unarmed;
dorsolateral margins of telson with 5 pairs of spiniform
setae; posterior margin of telson broadly rounded, with
spiniform setae; minor 2" pereiopod with carpal subar-
ticles aligned; tympanum: drum-like area with papillae;
merus of 3 to 5% pereiopods armed with spiniform se-
tae [Mid-Atlantic Ridge] (Cardoso & Fransen, 2012; see
discussion below).

Leontocaris yarramundi: rostrum curving upwards,
about as long as carapace; carapace with 4 epigastric
teeth; posterior margin of 3 pleonite unarmed; dorso-
lateral margins of telson with 4 pairs of spiniform setae;
posterior margin of telson broadly rounded, with spini-
form setae; minor 2" pereiopod with carpal subarticles
aligned; tympanum: fissure surrounded by papillae; mer-
us of 3 to 5% pereiopods armed with spiniform setae
[off S Australia] (Taylor & Poore, 1998; Poore, 2009).

Leontocaris amplectipes: rostrum horizontal, short-
er than carapace; carapace without epigastric teeth but
with 3 mid-dorsal teeth in postorbital position; posteri-
or margin of 3 pleonite unarmed; dorsolateral margins
of telson with 4 pairs of spiniform setae; posterior mar-
gin of telson broadly rounded, with spiniform setae; mi-
nor 2" pereiopod with strong bend between 3 and
4t carpal subarticles; tympanum: fissure not surround-
ed by papillae; merus of 3 to 5™ pereiopods unarmed
[off S Australia] (Bruce, 1990a; Poore, 2009).

Group 3, defined by (1) carapace with 1 epigastric
tooth or without epigastric teeth but with some teeth in
postorbital position; (2) posterior margin of 3 pleonite
unarmed; (3) posterior margin of telson broadly round-
ed, with spiniform setae; (4) dorsolateral margins of tel-
son with 2 pairs of spiniform setae; (5) minor 2™ pereio-
pod with distal carpal subarticles moderately to strong-
ly bent. This group, which can be called the L. vanderlandi
group, contains the following species:

Leontocaris vanderlandi: rostrum horizontal, as long as
or shorter than carapace; carapace without epigastric
teeth but with 2 mid-dorsal teeth in postorbital position;
posterior margin of 3 pleonite unarmed; dorsolateral
margins of telson with 2 pairs of spiniform setae; posteri-
or margin of telson broadly rounded, with spiniform se-
tae; minor 2" pereiopod with strong bend between 3+
and 4™ carpal subarticles; tympanum: small drum-like
area with papillae; merus of 3 to 5t pereiopods armed
with spiniform setae [Seychelles] (Fransen, 2001).

Leontocaris bulga: rostrum curving upwards, about
as long as carapace; carapace with 1 epigastric tooth
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and 2 mid-dorsal teeth in postorbital position; poste-
rior margin of 3 pleonite unarmed; dorsolateral mar-
gins of telson with 2 pairs of spiniform setae; posteri-
or margin of telson broad, slightly rounded, with spini-
form setae; minor 2" pereiopod with strong to moderate
bend between 3 and 4t carpal subarticles; tympanum:
drum-like area with papillae; merus of 3 to 5% pereio-
pods armed with spiniform setae [off S Australia and
Mozambique Channel] (Taylor & Poore, 1998; Komai &
Chan, 2010).

The L. paulsoni group was recovered by Fransen
(2001, with L. paulsoni and L. pacifica) and Poore (2009,
all three species). The L. lar group was partly recovered
by Poore (2009: fig. 1a, with L. lar, L. yarramundi and
L. amplectipes), but not by Fransen (2001). Indeed, the in-
clusion of L. amplectipes in the L. paulsoni group is ten-
tative as this species differs in several aspects from the
other species placed in this group (see above). Finally,
the L. vanderlandi group appears to be morphological-
ly well defined and was also recovered by Poore (2009).
Thus, the above diagnoses/definitions of the three infor-
mal species groups may have a phylogenetic implication
and can also be used for taxonomic purposes, especially
if further species are discovered.

Chan et al. (2016) suggested that L. smarensis may be
asynonym of L. lar; however, we prefer to keep the former
species valid, at least for the time being. Chan et al. (2016:
fig. 1D) showed that the mandibular palp of their speci-
men identified as L. lar had no distal setae, whilst three
long distal setae were illustrated by Cardoso & Fransen
(2012: fig. 2C) for the holotype of L. smarensis. In addi-
tion, comparing the minor second pereiopods illustrat-
ed by Kemp (1910: pl. 17, fig. 2) and Cardoso & Fransen
(2012: fig. 4A), one can observe a strong bend in the dis-
tal carpal subarticles in the former species vs. aligned
carpal subarticles in the latter species. The specimens of
L. lar illustrated by Kemp (1910: pl. 17, fig. 17) and Chan
et al. (2016: fig. 1G) also have a somewhat narrower tel-
son (cf. Cardoso & Fransen, 2012: fig. 4C). The most con-
spicuous difference between L. smarensis and L. lar as il-
lustrated by Kemp (1910: pl. 17, fig. 1), which remained
unnoticed by Cardoso & Fransen (2012) and Chan et al.
(2016), is the presence of row of spiniform setae on the
meri of the third to fifth pereiopods in the former spe-
cies and their absence in the latter species (cf. Fig. 1-1;
Cardoso & Fransen, 2012: fig. 4B). However, a reexam-
ination of the female identified as L. lar by Chan et al.
(2016) (MNHN-IU-2014-11001) showed that these spin-
iform setae are present in that specimen on both sides,
for instance, in the number of five, six and three on the
third, fourth and fifth pereiopod, respectively, on the
right side (S. De Grave, pers. comm.). Therefore, Kemp's
(1910) general habitus drawing of L. lar (reproduced in
Fig. 1-1) may not be accurate, i.e.,, Kemp may have sim-
ply overlooked the spiniform setae on the meri of the
walking legs, perhaps because they are sometimes not
directly visible in lateral view, not illustrating them in the
general habitus figure and also not mentioning them in
the otherwise very detailed descriptive text. On the oth-
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er hand, if Kemp's (1910) illustration is correct, it would
imply a misidentification of the specimen reported as
L. lar by Chan et al. (2016) and the presence of two spe-
cies of Leontocaris in the north-eastern Atlantic, viz. L. lar
of Kemp (1906, 1910) and a species closely related to or
identical with L. smarensis. Whatever the case may be, it
seems more reasonable to keep both species valid un-
til more evidence (new material and molecular compari-
sons) becomes available.

The subdivision of the second pereiopod carpus
has been seen as one of the most important charac-
ters in deep phylogeny of Caridea (Thompson, 1967;
Christoffersen, 1987, 1990), leading to the revival of the
Polycarpidea Spence Bate, 1888 concept (see review in
Christoffersen, 2020). Following the Polycarpidea hy-
pothesis, the second pereiopod carpus became subdi-
vided into multiple units (subdivisions, subarticles) in
the ancestor of a large and important clade containing
Pandaloidea Haworth, 1825, Crangonoidea Haworth,
1825 and Alpheoidea Rafinesque, 1815, becoming sec-
ondarily undivided in Thalassocaris Stimpson, 1860 (now
in Pandalidae Haworth, 1825, see Liao et al., 2019) and all
Crangonidae Haworth, 1825. However, Polycarpidea was
not recovered in the analysis of Bracken et al. (2009), sup-
porting Thompson’s (1967) idea that the subdivision of
the second pereiopod carpus may have occurred inde-
pendently in multiple caridean lineages. These results do
not necessarily mean that the reversals from the ances-
trally subdivided carpus back to undivided carpus can-
not occur. Based on the position of two genera former-
ly placed in the family Thalassocarididae Spence Bate,
1888 in Liao et al. (2019), this reversal occurred within
Pandalidae, with the subdivision of the second pereio-
pod carpus reduced to two subarticles in Chlorotocoides
Kemp, 1925 and completely lost in Thalassocaris. More
generally, the striking differences between the second
pereiopods of Chlorotocoides and Thalassocaris and the
remaining pandalid genera point to the great evolution-
ary plasticity of this appendage.

De Grave et al. (2014) did not discuss the evolution
of the multiarticulate condition of the second pereiopod
carpus in the Hippolytidae (s. lat.), but their results show
that it may have either evolved several times or evolved
once and was secondarily lost in some lineages. The cur-
rent incomplete and therefore unsatisfactory knowledge
of the caridean phylogeny combined with the absence
of molecular data for Leontocaris do not allow to pro-
pose a more substantiated hypothesis on the phyloge-
netic affinities of this peculiar shrimp lineage. However,
the above-listed significant differences in the subdivi-
sion pattern of the second pereiopod carpus between
Leontocarididae and Hippolytidae + allied families point
to the possibility of a convergent evolution. Within
Hippolytidae, another example of a rather unusual and
uniquely shaped second pereiopod is seen in Caridion,
with only two subarticles in the carpus and elongate,
slender chela fingers (Coutiére, 1899: fig. 296bis; Lebour,
1930: pl. 4). As a matter of fact, the first pereiopod che-
la of Caridion, with its curved and distally pointed fin-
gers (Coutiere, 1899: fig. 296bis) also differs from the
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more typical hippolytid chela, with stout fingers end-
ing in blunt, corneous, dark fingertips. These and several
other morphological discrepancies with other hippolyt-
ids combined with preliminary molecular data (COI) indi-
cate that Caridion is not an hippolytid genus (Anker et al.,
in prep.).
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