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ABSTRACT

The subfamily Asthenognathinae is currently composed of a single genus, Asthenognathus Stimpson, 1858, with three species,
A. inaequipes Stimpson, 1858, A. hexagonus Rathbun, 1909 (both from the Indo-West Pacific), and A. atlanticus Monod, 1933
(European and West Tropical African waters). All Asthenognathus species are difficult to collect due to their small size and
symbiotic lifestyle with fossorial organisms. The examination of specimens of A. atlanticus from European and West African
waters deposited in scientific collections shows significant morphological and molecular differences with the Indo-West Pacific
species, which makes the creation of a new subfamily (Schubartinae n. subf.) and two new genera necessary. The identity of A.
atlanticus, the only species found along the East Atlantic and Mediterranean waters, is clarified, and a new genus, Dudekemus
n. gen., is established for this species, Dudekemus atlanticus (Monod, 1933) n. gen., n. comb. This study also describes another
new genus, Schubartus n. gen., based on morphological differences and genetic data. These two new genera can be distinguished
from Asthenognathus by the carapace proportions and differences in the structures of the male pleonal somites, pereiopods and
endostome. In addition, two new species distributed in Guinea-Bissau and Mauritania, Schubartus mauritanicus n. gen., sp. nov.,
and S. ngankeeae n. gen., n. sp., are described. A key for species of the subfamilies Asthenognathinae and Schubartinae n.subf.
is provided.

1 | Introduction Schubart et al. 2000, 2001, 2006; Ng 2006; Palacios-Theil

et al. 2009; Poore and Ahyong 2023). According to Poore and
The family Varunidae H. Milne Edwards, 1853, in its current ~ Ahyong (2023) (following Davie and Ng 2007; Ng et al. 2008;
composition, is the result of studies considering adult and lar- Davie et al. 2015a; Palacios-Theil et al. 2009), six subfamilies
val morphology, as well as molecular data (Cuesta et al. 2000; are included in Varunidae: Asthenognathinae Stimpson, 1858;
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Cyclograpsinae H. Milne Edwards, 1853; Gaeticine Davie & Ng,
2007; Pinnotherelinae Alcock, 1900; Thalassograpsinae Davie &
Ng, 2007; and Varuninae H. Milne Edwards, 1853.

There are two genera, Hemiplax Heller, 1865, and Tritodynamia
Ortmann, 1894, which Ng et al. (2008) and Poore and
Ahyong (2023) included within Macrophthalmidae Dana,
1851, but Tsang et al. (2022), in their molecular phylogeny of
Thoracotremata, place these two genera in Varunidae, clearly
separate from Macrophthalmidae. Hemiplax is considered var-
unid, following McLay et al. (2010) and Kitaura et al. (2002,
2010); also, according to Ng (personal communication), the po-
sitions of their gonopores are clearly those of varunids, not mac-
rophthalmids, although their taxonomic position is not clear and
perhaps they should be in their own subfamily.

Sakai et al. (2006) and Guinot et al. (2018) recognise the subfam-
ily Heliceinae Sakai, Tiirkay & Yang, 2006, within Varunidae,
for some genera included in Cyclograpsinae, but this subfamily
is not yet included in WoRMS and DecaNet, nor in Poore and
Ahyong (2023).

Despite systematic studies on Varunidae and closely related fam-
ilies, there are still a number of unresolved questions to clarify
(Cuesta et al. 2005; Ng 2006; Davie and Ng 2007; Ng et al. 2008;
Tsang et al. 2022). Furthermore, it is unclear whether this family
is a monophyletic group (Guinot et al. 2018) and needs a thor-
ough revision.

Asthenognathinae currently comprises a single genus,
Asthenognathus Stimpson 1858, although previously four gen-
era belonged to this subfamily: Asthenognathus, Tritodynamia,
Aphanodactylus Tesch, 1918, and Voeltzkowia Lenz, 1905 (see
Ng et al. 2008). The taxonomic position of the last three gen-
era has been changing in recent years: Aphanodactylus (pres-
ently accepted as Selwynia Borradaile, 1903) was placed in
Aphanodactylidae Ahyong & Ng, 2009; Tritodynamia is in
Macrophthalmidae in the subfamily Tritodynamiinae Stev¢ié,
2005 (see Stevei¢ 2005; Ng and Ho 2023; Poore and Ahyong 2023)
and Voeltzkowia is presently accepted as Gandoa Kammerer,
2006, also placed in Aphanodactylidae (Ahyong and Ng 2009;
Ng and Rahayu 2016).

The genus Asthenognathus was previously considered part of
Pinnotheroidea De Haan, 1833 (Dai and Yang 1991), but Ng
et al. (2008), following the suggestion by Cuesta et al. (2005) and
after amorphological re-examination, transferred itto Varunidae
in its own subfamily, and later, Palacios-Theil et al. (2009), based
on molecular evidence, confirmed this placement. Initially, this
genus included four extant species: three from the Indo-West
Pacific: Asthenognathus inaequipes Stimpson, 1858 (type spe-
cies); A. hexagonus Rathbun, 1909 (in Decanet and previous
works, this species is called Asthenognathus hexagonum; but, as
the gender is masculine, the species should be called A. hexago-
nus (Ng PKL, personal communication)), and Asthenognathus
gallardoi Seréne & Soh, 1976, and a fourth, A. atlanticus Monod,
1933, from the Eastern Atlantic and Western Mediterranean (Ng
et al. 2008; Naruse and Clark 2009; DecaNet 2024). However, A.
gallardoi was considered a new genus, Gopkittisak Naruse and
Clark 2009 by Naruse and Clark (2009), and was transferred to
the subfamily Gaeticinae (see also Lasley Jr et al. (2024)).

All Asthenognathus species are difficult to collect due to their
small size and symbiotic lifestyle. In general, they inhabit mud
bottoms (Glémarec and Hily 1979; Jourde et al. 2012) and are
associated with a benthic fauna where echinoderms, annelids,
and small crustaceans predominate (Monod 1933; Glémarec
and Hily 1979; Jourde et al. 2012; Pezy and Dauvin 2016; Faasse
et al. 2021). Recently, A. inaequipes was collected for the first
time in a burrow of the holothurian Protankyra bidentate
(Woodward & Barrett, 1858) (see Lee et al. 2010).

In European and West Tropical African waters, only A. atlanti-
cus has been recorded, with its known distribution ranging from
the southern North Sea (Bruine Bank, Netherlands), Normandy,
the English Channel, and North-West France to Spain, West
Africa (Morocco to Angola) and the Western Mediterranean
Sea (Monod 1956; Manning and Holthuis 1981; d'Udekem
d'Acoz 1999; Faasse et al. 2021).

In the present study, specimens of A. atlanticus collected in
Mauritania, Guinea-Bissau, and Ivory Coast have been stud-
ied and compared with representatives from other localities in
European and African waters, as well as specimens of A. in-
aequipes and A. hexagonus from different collections. Molecular
analyses (using 16S and COI genetic markers) were carried out,
and comparison was extended to other varunids to obtain a bet-
ter understanding of their intrafamilial relationships.

2 | Materials and Methods

Specimens included in this study come from different sources,
and all of them are deposited in various Natural History
Collections, such as the Naturalis Biodiversity Center (NBC,
Leiden, Netherlands) (Bakker et al. 2024), the Muséum national
d'Histoire naturelle (MNHN, Paris, France) (Chagnoux 2024),
the Natural History Museum of Denmark (NHMD, Copenhagen,
Denmark) (Eibye-Jacobsen et al. 2024), the Senckenberg
Museum Frankfurt (SMF Frankfurt/Main, Germany)
(Senckenberg 2024), and the Marine Crustacean Collection of
Instituto Espafiol de Oceanografia, Cadiz Oceanographic Center
(CRUST_IEOCD, Céddiz, Spain), including the Dr. Garcia-Raso
personal collection donated to CRUST_IEOCD (Muiioz 2024).

2.1 | Morphological Analysis

The terminology used in the descriptions and comparisons fol-
lows Davie et al. (2015b). Measurements are provided in milli-
metres and are reported as CL, maximum carapace length along
the dorsal midline from the base of the rostral sinus to the poste-
rior margin of the carapace, and CW, maximum carapace width
taken at its widest point. The length (L) of the segments of the
appendages has been taken by their latero-longitudinal midline
and their height (H) by the median part.

Other anatomical abbreviations used in the text and figures are:
indet: indeterminate; juv: juvenile; ovig: ovigerous; P1-P5: first
to fifth pereiopods (P1, chelipeds; P2-P5, ambulatory legs 1-4);
the thoracic somites are numbered from s1 to s8; pleonal somites
are numbered from sol to so6; G1-G2: first and second gono-
pods; T: telson. Others: Stn: station; Q: female; 3: male.
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TABLE1 | Listofsequenced genes including primers used for each gene, pair combinations, length of the sequences obtained (bp), and references.

Genes Primers (forward and reverse) Pair (bp) References
16S 16SL29 (5-YGC CTG TTT 1472 540 Schubart et al. (2000)
ATC AAA AAC AT-3)
16L12 (5'-TGA CCG TGC 1472 450 Schubart et al. (1998)
AAA GGT AGG ATA A-3)
16L12c¢ (5-TGA CYG TGC 1472 450 This study, modified from 16 L12
AAA GGT AGS ATA A-3') primer (Schubart et al. 1998)
MiDeca-Fb (5'-RGA CGA TAA 1472 300 This study, modified from MiDeca--
GAC CCT RTA AA-3') F/R primers (Komai et al. 2019)
1472 (5'-AGA TAG AAA 16L2 570 Crandall and Fitzpatrick (1996)
CCA ACC TGG-3")
MiDeca-Rb (5'-ACG CTG 16L12c 300 This study, modified from MiDeca-F/R primer
TTA TCC CTK KAG T-3') (Komai et al. 2019)
COI COL6b (5'-ACA AAT CAT COH6 658 Schubart and Huber (2006)
AAA GAT ATY GG-3')
COHS6 (5'-TAD ACT TCD GGR Schubart and Huber (2006)
TGD CCA AAR AAY CA-3)
LCO01490 (5-GGTCAACAAA HCO02198 658 Folmer et al. (1994)

TCATAAAGATATTG-3')

HCO02198 (5"TAAACTTCAGG
GTGACCAAAAAATCA-3")

LCO1490-1J (5'-CHA CWA AYC
ATA AAG ATATYG G-3")

HCO02198-JJ (5'-AWA CTT CVG
GRT GVC CAA ARA ATC A-3')

mlCOIintF-VARU (5’-CAG GRT COH6
GRA CHG THT AYC CYC C-3")
mlCOIlintR-VARU (5-GGR GGR COL6b

TAD ACD GTY CAR CCT G-3)

HCOI-21981J

Folmer et al. (1994)
658 Astrin and Stiiben (2008)
Astrin and Stiiben (2008)
320 This study, modified from mlCOIintF-XT

primer (Wangensteen et al. 2018).

333 This study, modified from mlCOIintF-XT
primer (Wangensteen et al. 2018)

2.2 | Molecular Analysis

To prevent damage to key structures needed for morphological
identification, only small portions of muscle tissue from a single
ambulatory leg were used for DNA extraction in males and non-
ovigerous females, while eggs were used for ovigerous females.

Extraction protocols follow that from Estoup et al. (1996) for some
samples, while for older samples and those from museums and col-
lections, a modified protocol using the Qiagen DNeasy Blood &
Tissue Kit was adopted and carried out at the Instituto de Ciencias
Marinas de Andalucia (ICMAN-CSIC). Partial sequences of the
mitochondrial 16S rRNA and cytochrome c oxidase subunit I
(COI) genes were amplified. The cycling conditions of the poly-
merase chain reaction (PCR) using the Surf Hot Taq (Stab Vida
company) were initially 15min at 95°C and 35cycles of (1) 30 s at
95°C, (2) 30 s (16S) or 45s (COI) at 45°C-54°C (16S—depending
on primer) or 43°C-51°C (COI—depending on primer), and (3)
30s (16S and short sequences of COI) or 45s (COI) at 72°C, and
finally 5min at 72°C. The primers used, including newly designed
ones, are listed in Table 1. Some PCRs were carried out using a
TouchDown protocol where the annealing temperature is selected

10°C higher than the melting temperature of the primer, and after
each cycle (during the first 10cycles), the temperature is decreased
by 1°C (see Green and Sambrook 2018).

PCR products were sent to Stab Vida laboratories to be purified
and then bidirectionally sequenced. The resulting forward and
reverse reads were assembled, edited and consensus sequences
extracted using GENEIOUSv.10.0.9 (Kearse et al. 2012). MAFFT
v.7.402 server (Katoh and Standley 2013) was employed to align
the sequences using the L-INS-i iterative refinement algorithm
via the CIPRES Portal Science Gateway (Miller et al. 2010). The
final DNA sequences obtained were compared with sequences
retrieved from the GenBank database. New sequences have been
deposited in GenBank under the accession numbers PQ247075-
PQ247087 (16S) and PQ247033-PQ247043 (COI).

Bayesian inference (BI) and maximum likelihood (ML) analy-
ses were conducted for the concatenated dataset with the two
genes, including the new sequences obtained in the present
study, as well as sequences of other related species downloaded
from GenBank (see Table 2). In the analysis were included
representatives from all varunid subfamilies as well as other
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TABLE 2 | List of specimens used in the molecular analysis of this study, including specimen code of the institution where the DNA voucher is
deposited, and accession codes of the sequences deposited in the GenBank database.

Specimen id. Specimen code 16S COI
Afruca tangeri NCHU:ZOOL:13585/14,911 AB813666 LC150399
Armases cinereum ULLZ 4392/UF:68451b AJ784010 0Q396649
Asthenognathus inaequipes (=) NC_063603% NC_063603%
Brachynotus sexdentatus (=) KU246045 (—)
Cardisoma carnifex NTOU-LMT-BRA0037/NCHUZOOL 13599 ON379426 0Q197467
Chasmagnathus convexus RL267-10/NCHUZOOL13101 ON379443 AB334556
Dudekemus atlanticus n. comb. CRUST-JEGR/3921 PQ248975 PQ247033
Dudekemus atlanticus n. comb. IEOCD-AR13/845 PQ248976 PQ247034
Dudekemus atlanticus n. comb. CRUST-ICMAN/3923 PQ248977 PQ247035
Dudekemus atlanticus n. comb. CRUST-JEGR/3928 PQ248978 (—)
Dudekemus atlanticus n. comb. RNMH.CRUS.D57968 PQ248979 PQ247036
Dudekemus atlanticus n. comb. CRUST-JEGR/3927 PQ248980 PQ247037
Dudekemus atlanticus n. comb. —) (—) ILGEA283-23
Gaetice americanus ULLZ 4106 AJ250643 (—)
Gecarcinus quadratus MSLKHC-BRA243 ON379427 =)
Geograpsus lividus CCDB1518 KU313179 =)
Glyptograpsus jamaicensis SMF25987 AJ308420 =)
Hemigrapsus nudus KH_1302/BIOUG14663-E02 MW363097 MF745735
Ocypode africana SMF9823/(—) LC150354 MH615041
Pachygrapsus gracilis R382-4/CCDB < BRA >:811 KM510115 MF490106
Percnon gibbesi ULLZ13479 MK971658 MN184217
Percnon guinotae SMF24946/USNM:1467486 FN539015 MZ559694
Pinnotherelia laevigata ULLZ14798 KU679733 (—)
Plagusia dentipes SMF24559/CASMKAK-07 AJ308421 KY284645
Plagusia speciosa MNHN:B-30681 FN539008 )
Platychirograpsus spectabilis SMF24567 AJ250645 G
Ptychognathus barbatus MSLKHC-BR138/MNHN-1U-2019-210 ON379449 OR864745
Schubartus mauritanicus n. gen., n. sp. RNMH D-40008-1 PQ248981 PQ247038
Schubartus mauritanicus n. gen., n. sp. RNMH D-40008-2 PQ248982 PQ247039
Schubartus ngankeeae n. gen., n. sp. RNMH.CRUS.D40008-3 PQ248983 PQ247040
Schubartus ngankeeae n. gen., n. sp. RNMH.CRUS.D39701 PQ248984 PQ247041
Schubartus ngankeeae n. gen., n. sp. RNMH.CRUS.D40005 PQ248985 PQ247042
Schubartus ngankeeae n. gen., n. sp. IEOCD-CCLME12/1639-1 PQ248986 (=)
Schubartus ngankeeae n. gen., n. sp. IEOCD-CCLME12/1639-2 PQ248987 PQ247043
Sesarma rectum UF8827b 0Q401448 0Q396667
Thalassograpsus harpax OMNH Ar 7681 AB440192 (—)
Varuna litterata MSLKHC-BR192/(—) ON379451 AB334556

Note: Sequences obtained in the present work are in bold. (—) no sequence or data available.

aSequence extracted from the complete mitogenome.
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100 T F gracilis KM10115/MF490106 GRAPSIDAE
1

lividus KU313179 GRAPSIDAE
1007 Percnon guinotae FN539015/MZ559694 PERCNIIDAE

1T Percnon gibbesi MK971658/MN 184217 PERCNIIDAE

Plagusia speciosa FN539008 PLAGUSIIDAE

Plagusia dentipes AJ308421/KY284645 PLAGUSIIDAE

Afruca tangeri AB813666/LC150399 OCYPODIDAE

Ocypode africana LC150354/MH615041 OCYPODIDAE

Tl harpax AB440192 VARUNIDAE (TAL)

barbatus ON379449/0R864745 VARUNIDAE (VAR)
Varuna litterata ON379451/0Q852799 VARUNIDAE (VAR)

ia laevigata KU679733 VARUNIDAE (PIN)

Cl ON379443/AB334556 VARUNIDAE (CYC)

nudus MW363097/MF745735 VARUNIDAE (VAR)

KU246045 VARUNIDAE (VAR)

Gaetice AJ250643 VARUNIDAE (GAE)

100

NC063603 VARUNIDAE (AST)

Schubartus ngankeeae PQ248985/PQ247042

F’ Schubartus ngankeeae PQ248983/PQ247040
PQ248984/PQ247041

7

0.82

1

Schubartus ngankeeae PQ248983 HOLOTYPE
Schubartus ngankeeae PQ248987/PQ247043

100| Schubartus mauritanicus MIWAD193_13

100

100 ¢

MIWAD266_13

80 [~Schubartus mauritanicus PQ248982/PQ247039

Schubartus mauritanicus PQ248981/PQ247038 HOLOTYPE
Dudekemus atlanticus PQ247037
100 Dudekemus atlanticus PQ248975/PQ247033
Dudekemus atlanticus PQ248976/PQ247034
79 ||| Dudekemus atlanticus PQ248978
0.71| Dudekemus atlanticus PQ248979/PQ247036
Dudekemus atlanticus PQ248977/PQ247035

71

ilis AJ25064X GLYPTOGRAPSIDAE

Cardisoma camifex ON379426/0Q197467 GECARCINIDAE
0.04

FIGURE1 |

‘AJ308420 GLYPROGRAPSIDAE

99 Sesarma rectum 0OQ401448/0Q396667 SESARMIDAE
1 Armases cinereum AJ784010/0Q396649 SESARMIDAE
i ON379427 GECARCINIDAE

Molecular phylogeny based on Bayesian inference (BI) analysis of a concatenated alignment of mitochondrial 16S rRNA and cyto-

chrome c oxidase subunit I (COI) sequences of species in the genera Dudekemus n. gen., Schubartus n. gen., and representatives of all Varunidae

subfamilies, and representatives of several Grapsoidea families. Significant support values are given as maximum likelihood (ML) bootstrasp per-
centages (BS, above branch) and BI posterior probabilities (PP, below branch). Afruca tangeri and Ocypode africana are used as outgroups. GenBank
accession codes (16S and/or COI) are indicated for each species. Abbreviations after Varunidae refer to subfamily: AST, Asthenognathinae; CYC,
Cyclograpsinae; GAE, Gaeticinae; PIN, Pinnotherelinae; TAL, Thalassograpsinae; and VAR, Varuninae.

grapsoidean families, although it was not possible to find avail-
able sequences for all varunid subfamilies for COI. Two species
of Ocypodidae were used as outgroups, considering that they are
Thoracotremata but of a different superfamily.

The best-fit models of evolution were determined for 16S and COI
genes using the Akaike information criterion (AIC) (Akaike 1998)
implemented in jModelTest 2.1.10 (Darriba et al. 2012). Bayesian
inference analyses were performed for the concatenated datasets
using the software package MrBayes v.3.2.6 (Ronquist et al. 2012)
for 7 million generations, with two independent runs with four
MCMC chains, a sampling frequency of 1000 generations and a
‘burn-in’ of 25%. Nodal support was estimated as posterior proba-
bilities (PP), with values >90% taken as significant (Huelsenbeck
and Rannala 2004). ML analyses were performed using the
software RAXML 8.2.10 (Stamatakis 2006). Node support was
assessed with non-parametric bootstrapping (BS) with 1000 repli-
cates, random starting trees and parameters estimated from each
dataset under the model selected for the original dataset. Values
>70% were considered statistically significant. The trees obtained
were visualised in FigTree v.1.4.2 (Rambaut 2012).

3 | Results

3.1 | Molecular Results (Figure 1)

The complete concatenated alignment consisted of 1248 posi-
tions, 590 (16S) and 658 (COI). The evolutionary model selected

for each gene was the HKY +1+G for 16S and GTR+I+T for
COI. All sequences included in the analysis are listed in Table 2.

The results of the analysis show a clearly separate and well-
supported clade for the two new genera and two new species
(Figure 1). This clade is clearly distanced from the representa-
tive of Asthenognathinae and other varunid genera (Figure 1).
The analysis shows that intrafamilial relationships in Varunidae
are not well solved, and at this point the new genera cannot be
included in any current varunid subfamilies, and are clearly not
related to Asthenognathinae; therefore, we propose the creation
of a new subfamily, Schubartinae n. subf.

3.2 | Morphological Results

3.2.1 | Systematic

Family Varunidae H. Milne Edwards, 1853.
Subfamily Schubartinae n. subf.

(urn:lsid:zoobank.org:act:0C334E00-C9E3-40C3-9B2D-
F67BA6C6FOEA)

Type Genus: Schubartus n. gen., by present designation.

Diagnosis: Carapace broadly trapeziform, wider than long,
maximum carapace width towards the posterior part of the
carapace (third quarter), regions poorly defined with an evi-
dent cervical groove, orbital angle rounded and anterolateral
tooth indistinct, but with sinuosity. Slightly bilobed front.
Orbit close or open laterally in long transverse depression;
infraorbital ridge-groove running laterally upwards. Third
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maxillipeds forming a gape when closed; ischium with setae
in the inner margin with visible longitudinal sulcus, also on
the merus; merus as long as wide or slightly longer; palp with
carpus > dactylus > propodus. Epistome short, narrow, trian-
gular. Chelipeds are robust in male adults. P2-P5 long, ven-
trally finely granulated; P3 and P4 longer; P5 reduced in size.
Male sol-so6 movable. Adult male pleon with so6 tapering
distally to meet the proximal part of the telson, which is nar-
rower. G1 thick, curved outwards, distal somewhat narrower,
surrounded by a crown of setae. G2 slender, small. Vulvae not
exposed externally, fully concealed by the folded pleon, large,
with operculum, with thick margins, occupying the upper
third and distant from the midline of s6.

Comparative Material: Asthenognathus hexagonus (holotype,
ovigerous @, CWxCL: 7.7x5.7mm), ZMUC_CRU_6704, 23-
01-1900, 3.2kmN of Ko Kong (Gulf of Thailand), 14.6 m, from
the Natural History Museum Denmark (NHMD, Copenhagen,
Denmark). Asthenognathus inaequipes, 1 3 8.5X59mm,
Crustacea_SMF_30931, Shimabara, Mizuho (Japan), 19-
07-1989, from the Senckenberg Museum (Frankfurt/Main,
Germany).

Remarks: The molecular study shows that the specimens of the
only known Atlantic species of Asthenognathus belong to three
species (two new), and they should be assigned to two new gen-
era since the molecular distances with the type species of the
genus Asthenognathus are very large (Figure 1). In addition,
there are morphological differences with the other subfamilies
of Varunidae:

(1) Schubartinae differ from Asthenognathinae because the
carapace is always trapezoidal, with maximum width towards
the posterior part (3/4), and the length of the frontal region
(anterior part) is less than half the maximum width of the
carapace. (2) Varuninae has a carapace that is subquadrate
or oval, with the maximum width usually at or close to the
exorbital width, while in Schubartinae, it is trapezoidal and
much larger, with maximum width at the posterior part of the
carapace. (3) Gaeticinae presents: (a) a narrow gape between
the third maxillipeds when closed (wider in Schubartinae), (b)
a palp markedly elongated, armed with a very long brush of
setae (extending into a medial sternal groove) and a strongly
inwardly oblique ischiomeral articulation, (c) a sternal plas-
tron with a relatively deep longitudinal sulcus anterior to the
pleon, into which the setal brush of third maxillipeds is folded
for protection, (d) a male pleon with segments 3 to 6 function-
ally fused, with sutures sometimes visible (Davie and Ng 2007;
Poore and Ahyong 2023), although Davie et al. (2015b) for
Varunidae quoted: a male pleon with 6 free somites plus a
telson. (4) Thalassograpsinae present (a) a short distinct lat-
eral sulcus in the frontal margin, just posterior to the lateral
frontal margin; (b) the third maxilliped without a gape when
closed, and the merus and ischium lack a visible longitudinal
sulcus (visible in other subfamilies); (c) walking legs with a
subapical spine on the posterodistal border of the propodus; (d)
a male with abdominal segments 5 and 6 fused, but with the
suture visible (Davie and Ng 2007). (5) Cyclograpsinae differs
because it shows (a) an oblique setose crest across the merus
and distolateral corner of the ischium of maxilliped 3 (absent
in others subfamilies); (b) a complex reticulation of setae on

the pterygostomian region of the carapace and a deep vertical
groove parallel to the buccal cavity. (6) Pinnotherilinae (as in
Gaeticinae) has a long setal brush in maxilliped 3 palp, ab-
sent in Schubartinae; and male pleonal somites so5 and so6
are fused.

Schubartinae shares a carapace trapezoid with some
Asthenognathinae (although it is more hexagonal in the latter),
while othersubfamiliesaresubquadrate oroval; third maxillipeds
with a gape when closed are also present in Asthenognathinae,
Varuninae, Cyclograpsinae, Pinnotherelinae (narrow) and
Gaeticinae (narrow), but not in Thalassograpsinae; a visible lon-
gitudinal sulcus on the ischium of the third maxilliped exists in
all subfamilies, except Thalassograpsinae; and male pleonal so-
mites sol to so6 are movable, also present in Asthenognathinae,
Cyclograpsinae and Varuninae (not in other subfamilies).

Genus Dudekemus n. gen.
(Figures 2-6)

(urn:lsid:zoobank.org:act:5E79D9E3-99ED-4574-80FF-
2AFFBBC8B370)

Type Species: Dudekemus atlanticus (Monod, 1933) n. comb.
(previously Asthenognathus atlanticus), by monotypy.

Diagnosis: Carapace broadly trapeziform, markedly wider than
long, more than 1.5 times wider than long; anterolateral margins
entire, markedly divergent backwards, with anteroposterior
lateral margin rounded, with sinuosity at this level in juvenile
and medium-sized specimens (up to 7.5 mm CW); oblique ridge
present on posterolateral part of carapace; dorsal surface naked;
broad front, width about 1/4-1/6 CW, slightly bilobed, slightly
flexed downwards. Orbital cavity well-defined externally; in-
fraorbital ridge present. Antennal flagellum short, reaching
distal part of the cornea or slightly extending beyond it. Third
maxillipeds merus subquadrate; palp of normal size. Endostome
without a longitudinal central ridge. 3 P1 stout, palm high. P3
and P4 are the longest, with the merus, carpus and propodus
distinctly broad; P5 is very reduced in size. 3 and @ pleon with
six free somites and telson. Lateral margin of so6 convergent to-
wards distal part, slightly wider than proximal part of telson.
G1 robust, slightly curved with a tuft of setae on apical part. G2
slender and small, distal part pointed. Vulva ovate, large, with a
straight outer margin somewhat inclined on the inner surface.

Etymology: The name is dedicated to our dear friend and col-
league Dr. Cédric d'Udekem d'Acoz for his excellent contribu-
tions to the knowledge of the decapod crustaceans of the Eastern
Atlantic. Gender: masculine.

Remarks: This new genus (with a single species: Dudekemus at-
lanticus n. comb., previously classified within Asthenognathus)
differs from the genus Asthenognathus (with two Indo-Pacific
species): A. hexagonus (Rathbun 1909; Jiang et al. 2007; Yang
and Tang 2008; Wong et al. 2021) (Figure 7A,B,E) and A. in-
aequipes (Stimpson 1858; Jiang et al. 2007; Lee et al. 2010; Ko
and Lee 2012) (Figure 7C,D,F) by several characters: a rather
wider carapace more than one and a half times wider than long
(less wide in Asthenognathus); the length of the frontal region
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FIGURE2 | Dudekemus atlanticus n. gen., n. comb. (A, B) Carapace, dorsal view; (C) Anterior region, buccal frame (frontal view) and endostome
(figure and photo). No setae. (A, D) Female (CRUST_JEGR/3916) from Maélaga, 14.1 mm CW; (B) Male (RMNH.CRUS.D.57968), from Bruine Bank,
7.52mm CW; (C) Female (CRUST_JEGR/3917) from Mélaga, 14.5mm CW. Scales 1 mm.

(anterior part) is less than half the maximum width of the car-
apace; lateral margins of the sixth abdominal segment are con-
vergent towards the distal part, which is slightly wider than the
proximal part of the telson (Asthenognathus with parallel lateral
margins so that the distal part is clearly wider than the proximal
part of the telson).

Share with Asthenognathus some characters: the endos-
tome without longitudinal central ridge; the merus of third

maxilliped subquadrate (as A. inaequipes, longer in A.
hexagonus).

Another species previously included within Asthenognathus
was A. gallardoi (today belonging to the genus Gopkittisak in
the subfamily Gaeticinae), but it is very different because it
shows the third maxilliped with the ischio-merus joint obtuse
and the anterior segments of the sternum with a longitudinal
sulcus (Jiang et al. 2007; Naruse and Clark 2009, figure 1c;
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C,D,EF

FIGURE3 | Dudekemus atlanticus n. gen., n. comb. (A) Right cheliped, female, outer view; (B) Left cheliped, male, outer view (a) and detail of the
fingers (b); (C) P2 right, female, inner view; (D) P3 left, female, outer view; E: P4 left, female, outer view, with inner view of the carpus (a) and detail
of the dactylus (b); F: P5 left, female, outer view. No setae. (A, C, D-F) Female (CRUST_JEGR/3916) from Malaga, 14.1 mm CW; B: Male (CRUST_
JEGR/3918) from Malaga, 13.9mm CW. Setae only indicated on some appendages. Scales 1 mm.

Komai 2011), while in Dudekemus the ischio-merus joint is
slightly inclined, transversal and without a longitudinal
sulcus on the sternum; other characters are the more ellip-
tical carapace and the existence of transverse ridges (not in
Dudekemus).

Dudekemus atlanticus (Monod, 1933) n. gen., n. comb.

(Figures 2-6).
Synonyms
Asthenognathus atlanticus Monod, 1933, p. 147, figures 6-9.

Superseded combination (No A. atlanticus—Monod, 1956,
figures 541-545).
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FIGURE 4 | Dudekemus atlanticus n. gen., n. comb. (A) Male pleon, ventral view; (B) Female pleon, ventral view; (C) Left first pleopod of male,
ventral view and detail of distal part; (D) Sternum and female vulva. (A) Male (CRUST_JEGR/3918) from Mélaga, 13.9 mm CW; (B) Female (CRUST_
JEGR/3916) from Malaga, 14.1 mm CW; (C) Male specimen (CRUST_JEGR/3918) from Malaga, 13.4mm CW; (D) Female (CRUST_JEGR/3917) from

Madlaga, 14mm CW. Setae only indicated on some appendages. Scales 1 mm.

Tritodynamia atlantica—Bocquet, 1963, p. 65-79, fig-
ures 1-6; Bocquet, 1965, pp. 407-418, figures 1-7. Superseded
combination.

Tritodynamea atlantica—Glémarec & Hily, 1979, pp. 499-505.
Superseded combination.

EXAMINED MATERIAL. SYNTYPE. MOROCCO « 138
(CWxCL: 3.5%x2.5mm, not 4.4mm CW as cited in Monod 1933)
MNHN-IU-2009-889 (=MNHN-B10572), Morocco (Atlantic
Ocean), “Vanneau” Expedition, Stn. 17, 75m, 33°57'N-07°05'W,
20-07-1923, Dollfus & Liouville coll.,, det. Monod Th. (as
Asthenognathus atlanticus).

WESTERN SAHARA « 1 3 (2.8 X2.2mm), CRUST_JEGR/3927
in front of El Aaiun (Atlantic Ocean, border with MOROCCO),
13-30m, 7 to 13-03-2024, Sergio Carlos Garcia Gémez coll.

SPAIN « 1 @ (14.1 x8.3mm) CRUST_JEGR/3916 (the redescrip-
tion and figures are mainly based on it) « 1 @ (14.0x8.3mm)
CRUST_JEGR/3917(buccalframe)+23(13.9%x8.9,13.4 X 8.5 mm)
CRUST_JEGR/3918 « 4 Q@ (13.1x7.0, 13.6%x7.8, 14.1x8.3,
147%8.4mm), 1 & (13.3x8.2mm) CRUST_JEGR/3919 « 1 &
(13.0%x8.3mm), 1 2 (13.6 x8.0mm) CRUST_JEGR/3920 (photos)

« 13 (13.4x8.2mm) CRUST_JEGR/3928 (16S: PQ248978); all
these specimens from Malaga, thrown onto the Misericordia
beach after storms, 1979-1981, soft bottom « 1 @ (10.4 X 5.6 mm)
IEOCD-AR13/845, Gulf of Cadiz, ARSA2013, Stn. 25, 24m, 24-
02-2013, 36.4813, « 1 & (8.5x5.3mm) CRUST_JEGR/3921.

FRANCE « 1 @ (13.2x7.7mm), CRUST _ICMAN/3922, 1 &
(12.2x 7.6 mm), CRUST_ICMAN/3923 (from J.C. Dauvin) Baie
de Seine, Normandie, 09-04-2002.

NETHERLANDS ¢ 1 3 (7.52 % 4.64mm), RMNH.CRUS.D.57968,
site code 006 from Brown Bank, Bruine Bank, North Sea,
52°21'58.0788”N, 03°27'47.664" E to 52°21'55.5408"N,
03°27'51.3756" E, EPSG425, dredge haul depth 32m average,
24-03-2019 (photo).

Etymology: The name of the species refers, according to
Monod (1933), to its known distribution area, the Atlantic Ocean.

Diagnosis: As for the Genus.
Redescription: This redescription and morphometric data pri-

marily come from females and males from Mélaga (Spain),
Misericordia Beach, all adult specimens of large sizes (14.7
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FIGURE 5 | Photos of Dudekemus atlanticus n. gen., n. comb. (A, E) General view, dorsal view; (B) Pleon, ventral view; (C) Carapace, frontal
view and chelipeds; (D) Detail of a dactylus. (A-D) Male specimen (CRUST_JEGR/3920) from Malaga, 13.0mm CW; (E) Male specimen (RMNH.

CRUS.D.57968) from Bruine bank, 7.52mm CW.

to 13.0mm CW). Descriptive data can also be found, among
others, in Bocquet (1963, mainly morphology; 1965, larvae),
Ingle (1980), Faasse et al. (2021, morphology, distribution, ecol-
ogy), Glémarec and Hily (1979, distribution, ecology), Jourde
et al. (2012, distribution, ecology), Monod (1933) and in Pezy and
Dauvin (2016, distribution, ecology).

Carapace (Figure 2A,B). Trapezoidal, wider than long, with
females being slightly wider than males; adult CW/CL ratio in
our large specimens: 1.69-1.87 99, 1.56-1.63 33 frontal mar-
gin and anterolateral margins with granular rim; bilobed front,
slightly projected, directed downwards; external orbital angles
not protruding, rounded, curving smoothly, merging with an-
terolateral margin; anterolateral and posterolateral margins

approximately rectilinear, almost straight; anterolateral mar-
gin longer than posterolateral margin (approximately 1.6-1.8
times), diverging posteriorly to join posterolateral margin in
gently curve beyond posterior half of carapace; posterior margin
of carapace straight; faintly marked carapace regions, with two
slightly marked frontal lobes (with median depression); gastric,
hepatic, cardiac and intestinal regions poorly defined in adults;
weakly marked grooves include 1 medially transverse one with
a well-marked cervical groove; no obvious latero-posterior gran-
ular ridge in large adults. Eyestalks moderately long, less than
twice as long as wide, curved upwards, with corneas somewhat
narrower. Orbital cavity (Figure 2C) well developed, externally
well delimited, internally open, communicating with the anten-
nal basal article. Antennular pits wider than long, antennules
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FIGURE 6 | Photos of Dudekemus atlanticus n. gen., n. comb. (A) Carapace, dorsal view; (B) Pleon, ventral view; (C) P3 and P4 detail in antero-
ventral view. (A-C) Female from Malaga (CRUST_JEGR/3920), 13.6mm CW.

folding transversely. Interantennular septum poorly defined
medially. Antennal flagellum short, reaching distal part of cor-
nea or slightly overreaching it. Suborbital region delimited by
transverse, rectilinear ventral suture, this “infraorbital ridge”
directed outwards. Epistome narrow, with a triangular central
part, anterolateral edges slightly tuberculate and lateral parts
concave. Pterygostomian region smooth, with smooth anterior
margins or with some poorly developed tubercles. Buccal cavity
(Figure 2C) with a curved anterior edge, sometimes the median
part slightly more projected (slightly less pronounced than in A.
atlanticus specimen of Monod (1933, figure 4)), and with arched
lateral edges diverging backwards. Endostome without a lon-
gitudinal central ridge but with 2 latero-longitudinal ones (not
reach the anterior edge) that diverge backwards.

Third maxillipeds (Figure 2D) with wide separation between
them when closed; ischium slightly longer than wide, convex
inner edge with setae, concave outer edge with rounded basal
projection, projected perpendicularly (90°) outwards, strongly
setose; merus slightly longer than wide, with inner and outer
edges curved, convex, slightly tuberculate, with distal angles
(inner and outer) rounded, inner more pronounced, outer face
with some slightly larger tubercles, with setae on both edges;
longitudinal groove runs along outer faces of ischium and merus
(latter somewhat more inclined, with numerous setae), closer to
inner edges; ischio-merus joint slightly inclined; palp: carpus >

dactylus > propodus, with setae on lateral face; dactylus is taper-
ing at the apex, with long setae at its distal part (but not reaching
to sternum); distal part of exopod without flagellum, slightly ex-
ceeding half the length of the merus.

P1: in immature & and @ similar, poorly developed; in adult 8
more developed, rounded, clearly dimorphic; in @ (Figure 3A),
both similar, not globose; proximal part of palm lower than dis-
tal, with dorsal edge curving downwards along posterior 2/5;
anterior dorsal border of propodus slightly convex, ventral one
concave medially, with strong subventral longitudinal carina
running from almost proximal part of palm to distal part of fixed
finger, reaching ventral edge medially; palmar L (measured me-
dially: from distal to centre of inflexion)/palmar H ratio 1.1, dac-
tylar/palmar lengths (medially measured) ratio 0.92; fingers of
similar length, leaving a narrow central space between them;
dactylus (mobile finger) with 5 or 6 rounded teeth, poorly de-
veloped, located from proximal zone to distal third (corneous
part); fixed finger with 5-7 rounded teeth, poorly developed, lo-
cated from proximal zone to distal, smaller towards distal part,
with corneous claws. In adult & (Figure 3B), chelipeds similar,
well developed, globose; proximal palm lower than distal, dor-
sal edge curves downward in the posterior quarter; anterior
dorsal border of propodus rounded, ventral almost rectilinear,
slightly concave medially; palmar L (medially measured)/pal-
mar H ratio 0.96-1, subventral longitudinal carina runs along
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FIGURE7 | (A,B)Photos of the holotype of Asthenognathus hexagonus, ovigerous female, 7.7 x 5.7mm CW x CL ZMUC_CRU_6704; (C, D) Photos
of a male of A. inaequipes, 8.5x5.9mm CW X CL, Crustacea_SMF_30931; (E) Scheme of the female holotype of A. hexagonus carapace; (F) Scheme

of a male of A. inaequipes carapace. Scales 1 mm.

the entire lower area of palm, less marked in the area of fixed
finger; fingers of equal length, shorter than palm; dactylar/
palmar lengths (medially measured) ratio 0.77, shorter, some-
what more curved than those of @, leaving a wide space between
them; fingers with corneous claws; dactylus with strong tooth
(single or double) medially (in anterior part of proximal half),
and 1 or 2 very small towards distal part; fixed finger with very
small rounded teeth (5-7) in distal half, proximal part concave,
unarmed, internally (in sub-dorsal area) with row of pits with
setae; carpus smooth, inserting into the posterodorsal part of
the propodus (palm); merus smooth, triangular in section, with

convex external face, with distal part higher than proximal, dor-
sal area directed backward and downward; with a tuft of long
anterodorsal setae.

Ambulatory legs (Figure 3C-F): P3=P4>P2>P5. P2: slender
(Figure 3C); merus rectangular in outer view, L (median part)/H
ratio 1.85 @, 2.19 g, outer face smooth, with smooth, rectilinear
dorsal edge, ventral edge slightly tuberculate, wider (curved) in
proximal third, ventral face smooth, slightly inclined inwards,
with poorly defined inner edge (without well-defined row of tu-
bercles, like on outer edge); propodus outer face smooth, with
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curved dorsal border (convex), almost rectilinear ventral one,
slightly tuberculate, L (measured medially)/H ratio 1.07 @, 1.36
&, ventral face smooth, narrow, inclined towards interior, de-
limited externally by a row of tubercles (the tubercles of ventral
edge, of outer face), antero-internally with a poorly defined rim;
dactylus slightly depressed, dorsally more convex, ventrally al-
most straight, more or less triangular in shape (in dorsal view),
with longitudinal, rounded keel on lateral sides (external and in-
ternal), running from base (articular lobe of propodus) to apex,
on dorsal and ventral sides there are 2 similar longitudinal keels,
which delimit dorsal and ventral longitudinal central depres-
sions, respectively; dactylus as long as propodus (0.9 ¢, 1.0 &).

P3 and P4 (Figure 3D,E): similar; merus, carpus and propodus
broadened; length approximately the same as the maximum
width of the carapace; merus: external face smooth, dorsal edge
curved (convex), ventral also convex with maximum height to-
wards the proximal third, L/H ratio as follows: P3 1.56 @, 1.6 &,
P4 1.4 Q, 1.7 3; carpus smooth; propodus external face smooth
with curved dorsal edge, ventral edge more or less rectilinear,
tuberculate, ventral face smooth, flat, delimited by 2 rows of
tubercles (these are the rows of ventral edges of external and
internal faces); propodus short, L/H ratio in large specimens
(14mm CW): P31.159,1.4 8, P4 1.2 @, 1.15 &, in a small speci-
men (8 of 7.8 CW) L/H ratio of (P3 1.5, P4: 1.25); dactylus as in
P2, depressed, more or less triangular in shape (in dorsal view),
with a longitudinal, rounded keel or ridge on lateral sides (outer
and inner), running from base (from articular lobe of propodus)
to apex, on dorsal and ventral sides with 2 similar longitudinal
keels, which delimit dorsal and ventral longitudinal central de-
pressions, respectively; dactylus/propodus lengths ratio of P3 1.1
?,083,P41.19,1.138.

P5 (Figure 3F): reduced; merus smooth with rectilinear dor-
sal edge, with setae, curved ventral edge, slightly tuberculate,
broader in proximal third; maximum length-to-height ratio is
1.85 @, 2.25 &; carpus smooth, propodus with slightly curved
dorsal edge, tuberculate, curved ventral edge with relatively
long setae, ventral face smooth, inclining inwards, tapering to-
wards proximal part, delimited externally by row of tubercles on
ventral edge of external face (in ventral view, looks like keel),
L/H ratio 1.0 @, 1.2 3; dactylus as in P3, P4, dactylus/propodus
lengths ratio 0.9 @, 1.0 3.

The anterior edge of the sternum is rounded and tuberculate, with
1 or several more developed tubercles in the middle. Sternites 1
and 2 fused, without a longitudinal sulcus between them.

Pleon of & and @ with 6 distinct somites and telson; triangular
in adult 8 (Figure 4A), with distal part of the so6 only slightly
wider than the basal part of the telson; rounded in adult @,
large (Figure 4B), narrower in juveniles (as those figured by
Monod 1933, figure 9A), Bocquet (1963) notes 99 11.4mm CW
show a less rounded prepubertal-type pleon.

G1 (Figure 4C): robust, slightly curving from the median part
(inflexion closer to the proximal half), outer face flat, with a row
of short setae along the entire concave edge, distal part with a tuft
of short setae, with a small external projection (cf. Bocquet 1963,
figure 6.1; Figure 4C here). G2: slender, small, G1/G2 ratio 5-6.5
(4.3 in Bocquet 1963), with a somewhat pointed apex.

Vulva: oval-shaped, large, with operculum, occupying the upper
third of @ s6, with straight and inclined outer margins from out-
side (anterior) to inside (posterior) (Figure 4D).

Variation: The CW/CL ratio of the small & specimen (7.5mm
CW, ratio 1.62) from Bruine Bank (RMNH.CRUS.D.57968) is
distinctly less than in adults, but this is probably associated with
its immaturity. While the anterolateral margin in large 33 is un-
armed, the area may show a sinuosity (see Monod 1933, figure 6;
Pezy and Dauvin 2016, figure 1A; Faasse et al. 2021, figure 2),
and this is also evident on the smallest 3 specimen from Bruine
Bank (7.5mm CW, RMNH.CRUS.D.57968). Bocquet (1965)
described a small tooth present in megalopas obtained (from
Térénez, Bretagne, France) but this structure diminishes with
development and disappears in adults. There is no obvious gran-
ular ridge on the latero-posterior part in the adults examined
(if present, it runs obliquely backwards from each posterior
part of the anterolateral edge), but it is evident in juvenile spec-
imens reported by Monod (1933, figures 6, 8E; from Morocco)
and Bocquet (1965, figure 1; from Roscoff), and it is also present
in the young Bruine Bank specimen (RMNH.CRUS.D.57968)
(Figure 2B).

Maximum Sizes: Female 14.7 mm, male 13.9mm CW (specimens
from Malaga, Spain). Jourde et al. (2012) cited that specimens
from 2.2 to 4.8 mm are sexually undeterminable.

Colouration: Ochre-beige dorsal carapace, transitioning to a
reddish-brown on the hepatic and posterior branchial regions.
These areas may also appear bluish-grey, while the lateral
carapace edges, front and intestinal region are often yellow-
ish or bluish-white. Pereiopods P2-P5, especially P3 and P4,
exhibit a characteristic red-wine band on the distal propodus
(Bocquet 1963). Faasse et al. (2021) also observed this coloured
band on the distal half of the carpus of the second and third
pereiopods.

Small individuals, and some medium-sized ones, have a uni-
form ferruginous yellow colour, which can darken to brown
in rare cases. Very young crabs are uniformly sandy-coloured
(Bocquet 1963). Faasse et al. (2021) also observed that second
to fifth pereiopods are held between parallel tangents, running
along the anterior and posterior boundaries of the carapace.
Both descriptions pointed out that coloration changes across de-
velopmental stages (Bocquet 1963; Faasse et al. 2021). Some co-
lour photographs could also be found in Noél and Ziemski (1933)
in DORIS (2020); Asturnatura https://www.asturnatura.com/
especie/asthenognathus-atlanticus.

Habitat: Always on soft bottoms. On muddy sand with the
urchin Brissopsis lyrifera (Forbes, 1841), Morocco, 70m
(Monod 1933). On muddy sands, seagrass beds of Zostera, com-
mensal of the polychaete Neoamphitrite edwardsii (Quatrefages,
1866) (as Amphitrite edwardsii), Roscoff, France, intertidal
zone (Bocquet 1963). On muddy sediments, muddy fine sands,
sandy muds and mud; commensal of N. edwardsii, also, in as-
sociation with the cnidarian (cerianthid) Cerianthus membra-
naceus Spallanzani, 1784, the sipunculid Sipunculus nudus
Linnaeus, 1766, and, mainly, with the holothurian Labidoplax
digitata Montagu, 1815, some specimens in stomachs of Raja
clavata Linnaeus, 1758, English Channel, Bay of Biscay,
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intertidal to 50m (Glémarec and Hily 1979). On mud, muddy
sand and sand, eastern English Channel, France, 7-25m (Jourde
et al. 2012). On muddy, fine sand and coarse sands, commen-
sal with the polychaete Chaetopterus variopedatus (Renier,
1804) (31% of Chaetopterus tubes contained one crab), some in
stomachs of Raja clavata, eastern English Channel, 12-25m
(Pezy and Dauvin 2016). On sand with shell grit, together
with the mud shrimp Callianassa subterranean (Montagu,
1808) and/or Gilvossius tyrrhenus (Petagna, 1792) and the ur-
chin Echinocardium cordatum (Pennant, 1777), Bruine Bank,
Netherlands, 32 m (Faasse et al. 2021).

Depth Range: Intertidal to 70 m.

Distribution: Atlantic waters: from the North Sea (Bruine Bank,
Netherlands), Normandy, the English Channel, NW France,
Spain to Morocco (between Mohammedia (Fedhala) and Rabat,
in front of Skrirat) and Western Sahara, in front of El Aaiin;
and the West Mediterranean Sea (Monod 1933; Noél and
Amouroux 1977; Faasse et al. 2021). Guinot and Ribeiro (1962)
cited the species in Angola, but see Section 4.

Remarks: Dudekemus atlanticus n. comb. (previously within
Asthenognathus) differs from A. hexagonus (Rathbun 1909;
Yang and Tang 2008; Wong et al. 2021) and A. inaequipes
(Stimpson 1858; Lee et al. 2010; Ko and Lee 2012) in: (1) a rather
wider carapace, more than one and a half times wider than long;
(2) the length of the frontal region (anterior part), less than half
the maximum width of the carapace; (3) the meeting zone of the
anterolateral and posterolateral edges of the carapace, rounded
(hexagonal in A. hexagonus, but not in A. inaequipes); (4) merus,
carpus and propodus of P3 and P4 clearly broadened (not in A.
hexagonus in which are narrower, elongated, but broadened at
in A. inaequipes); (5) lateral margins of the sixth abdominal seg-
ment convergent towards the distal part, which is slightly wider
than the proximal part of the telson (Asthenognathus with par-
allel lateral margins so that the distal part is clearly wider than
the proximal part of the telson).

These three species possess an endostome without a longitudinal
central ridge, unlike other varunid species such as the Gaeticinae
Paranotonyx curtipes Nobili, 1906 (Ng and Davie 2024).

The morphological differences between D. atlanticus and the
species of Schubartus are detailed below, after their description
in the remarks section.

The latero-posterior granular ridge of the carapace is also pres-
ent in other African specimens illustrated by Monod (1956,
figures 541, 541bis) as Asthenognathus atlanticus, but they
belong to another species (described below), so this feature is
also not useful for distinguishing them. On walking legs: the
male juvenile described by Monod (1933, figure 9c-f) exhibits
more slender legs, with apparently narrower dactylus and lon-
ger propodus than in our medium-large European specimens
(which resemble those of Schubartus's new species, described
below). Bocquet (1963) mentioned that P2-P5 are gracile in ju-
veniles, but after puberty, the propodus, carpus and merus of P3
and P4 undergo a marked broadening. G1 of a small specimen
from Morocco illustrated by Monod (1933, figure 9b) lacks de-
tailed features and presents a narrowed and curved distal part
(different from that of our and Bocquet's (1963 specimens)),
but it is probably due to its small size and immaturity. Later,
Monod (1956, figure 545) drew the gonopod of a specimen from
Senegal, as Asthenognathus atlanticus, but it appears very dif-
ferent from the taxa we have studied; it could be another unde-
scribed species.

Schubartus n. gen.
(Figures 8B, 9-12).

(urn:lsid:zoobank.org:act:31395B2F-DF86-4FD2-9098-
BC6C339FADOA)

Type Species: Schubartus mauritanicus n. gen., n. sp., by present
designation. Gender masculine.

Diagnosis: Carapace broadly trapeziform, markedly wider
than long, <1.5 times wider than long (1.3-1.5); external or-
bital angles rounded, not protruding; anterolateral margins
entire, divergent backwards; in adults, no distinct anterolat-
eral tooth, with sinuosity at this level; posterolateral margin
shorter than anterolateral margin; with oblique granular ridge
on dorsal posterolateral part of carapace, running backwards;

FIGURE 8 | (A) Carapace of male juvenile of Dudekemus atlanticus n. gen., n. comb. of 3.5mm CW from Morocco (Syntype of Asthenognathus
atlanticus Monod, 1933; MNHN-IU-2009-889, =MNHN-B10572); (B) Carapace of male juvenile of Schubartus ngankeeae n. gen., n. sp., 4.2mm CW,

from Mauritania (RMNH.CRUST D40008-3). Scales 1 mm.
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FIGURE 9 | Schubartus mauritanicus n. gen., n. sp. (A) Carapace, dorsal view; (B) Partial view of antero-ventral region, orbital cavity, buccal

frame and endostome (figure and photo); (C) Left third maxilliped, ventral view; (D) Anterior part of sternum and male pleon, ventral view. Male

holotype (D40008-1 RNMH), 7.2mm CW, from Mauritania. Scales 1 mm.

faintly marked carapace regions, with evident transverse cer-
vical and gastro-cardiac grooves; broad front, slightly bilobed
with median depression, gently flexed downwards. Distal part
of the cornea resting outside the orbital cavity, on a long trans-
verse orbital depression that extends latero-ventrally to the lat-
eral zone, with outer border of orbital cavity hidden by cornea.

Orbital area ventrally delimited by infraorbital ridge-groove,
running laterally upwards. Antennal flagellum relatively
long, extending beyond distal part of cornea (approximately
twice the length of the ocular peduncles). Epistome triangu-
lar and short, with the median part of the posterior margin
triangular. Triangular pterygostomial region, with tubercles
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FIGURE 10 | Schubartus mauritanicus n. gen., n. sp. (A) Right cheliped, male, outer view; (B) Left cheliped, female, outer view; (C) P2 right, out-
er view, detail of right merus inner view; (D) Dactylus of P2, ventral view; (E) P3 right, outer view. (A, C, D, E) Male holotype (D40008-1 RNMH),
7.2mm CW; (B) Female paratype (D40008-2 RNMH), 8.6mm CW. All from Mauritania. Setae are only indicated on some appendages. Scales 1 mm.

on the anterofrontal area. Endostome with a longitudinal
central ridge or projection. Third maxillipeds separated by a
wide hiatus. & P1 stout, with a high palm, fingers less long
than the palm, dactylus with a strong protruding tooth on the
inner margin. P2-P5 elongated, slender; P3 and P4 approxi-
mately 1.5-1.6 times longer than maximum carapace width;
P5 is very reduced. Adult & with triangular pleon, so6 having
more or less straight lateral edges, tapering distally to meet
a narrower, semicircular telson. G1 robust, with uniform

width along length, curved outwards, with the distal area
surrounded by a crown of setae. G2 slender and small. Vulva
ovate, large, with operculum occupying upper third of @ s6,
inner surface slightly inclined towards median line.

Etymology: The name of this genus is dedicated to our colleague
and dear friend Christoph D. Schubart who recently passed
away, in recognition of his great contributions to carcinology,
especially to the Thoracotremata systematics. Genre masculine.
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FIGURE11 | Schubartus mauritanicus n. gen., n. sp. (A) P4 right, male, outer view; (B) P5 right, outer view; (C) Dactylus of the right P3 (a) and P4
(b) of the female; (D) Pleon of adult female, ventral view; (E) Right first pleopod of male, ventral view and detail of distal part; (F) Sternum and female
vulva. (A, B, E) Male holotype (D40008-1 RNMH), 7.2mm CW; (C, D, F) Female paratype (D40008-2 RNMH), 8.6mm CW. All from Mauritania.

Setae only indicated on some appendages. Scales 1 mm.

Material Examined: The examined material of this genus is
mentioned at the beginning of the descriptions of each of the two
new species. However, there are very small or legless specimens
in which DNA data could not be obtained, so the morphologi-
cal identification of these specimens is uncertain, and they can-
not be assigned with certainty to either species of Schubartus.
These are: MAURITANIA « 2 33 (6.5 X4.7, 4.2 x3.3mm) and
1 @ (6.6 xX4.6). RMNH.CRUS. D40008 (as Asthenognathus at-
lanticus Monod, 1933, det. C.H.J.M. Fransen, 1991) “TYRO”
Mauritania-II Expedition 1988, Stn. MAU.101 Mauritania, off
Banc d'Arguin, 19°43'N-16°59'W, 61-72m., 16-06-1988. Sticky

grey mud with some sand and shell gravel, spider crabs (Inachus
sp., Macropodia sp.), bivalves, gastropods, tubeworms, hermit
crabs and flatfish. 2.4m Agassiz trawl. « 2 33 (4.3 X2.9mm,
broken carapace) and 299 (5.25 xX3.4, 4.9 xX3.0mm). MNHN-
1U-2009-902 (=MNHN-B10588) (as Asthenognathus atlanticus
Monod 1933). Mauritania, N. Baie de Cansado, Banc de Ardent,
14m. 20-06-1953, coll. Marche-Marchad; « 1 & (8.0 X5.5mm).
RMNH.CRUS. D39699 (as Asthenognathus atlanticus Monod,
1933, det. C.H.J.M. Fransen, 1991), “CANCAP III” Expedition,
Stn. 3121. Off Mauritania 20°22’N, 17°40’W. 210 m. 28-10-1978.
Sandy clay with shell and Lanice tubes. 2.44 m Agassiz Trawl.
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FIGURE 12 | Photos of Schubartus mauritanicus n. gen., n. sp. (A) Male holotype carapace (D40008-1 RNMH); (B) Female paratype carapace
(D40008-2); (C) Left P4 from the male holotype (D40008-1 RNMH); (D) Pleon from the female paratype (D40008-2 RNMH). All from Mauritania.

IVORY COAST « 1 @ (4.6 x3.3mm). MNHN-IU-2009-897
(=MNHN-B24084) (as Asthenognathus atlanticus Monod, 1933).
Det. Naruse. T. Cote d'Ivoire. Golfe de Guinée. «Guinean
Trawling Survey II» Expedition, Stn. Dragage 14.04°52.30'N,
05°57.30'W. 70m. 02-04-1964. Hard substrates with calcare-
ous algae.

Remarks: The main morphological differences between the
monotypic genus Dudekemus n. gen. and Schubartus n. gen.
(see also Remarks of the S. mautitanicus n. gen., n. sp.) are:
Schubartus n. gen. (1) has a broadly trapeziform carapace, mark-
edly wider than long, but <1.5 times (1.3-1.5) (in Dudekemus
n. gen. more than 1.5); (2) the anterolateral margins are less di-
vergent backwards compared to those of D. atlanticus; (3) the
cornea overlaps the outer border of the orbital cavity, hiding it
and reposes on a long transverse orbital depression, while in
Dudekemus n. gen. the entire eyestalk is within the orbital cav-
ity; (4) the antennal flagellum is relatively long and extends well
beyond the distal part of the cornea (about twice the length of
the eyestalks); in D. atlanticus, it reaches or very slightly exceeds
it; (5) the endostome has a longitudinal central ridge (not in D.
atlanticus); (6) P3 and P4 have a relatively narrower merus, car-
pus, and propodus (broaderned in D. atlanticus); (7) the 3 so6
has straight lateral edges, tapering distally to meet the telson,
which is proportionately narrower (in D atlanticus these ones
are convergent towards the distal part, which is slightly wider
than the proximal part of the telson).

Juvenile specimens of D. atlanticus present (as mentioned
above) a morphology somewhat different from that of the adult
(Monod 1933, figures 8, 9; Figure 8A here). These juveniles can
be distinguished from the juveniles of Schubartus n. gen. (S.
ngankeeae n. sp., n. gen.) (Figure 8B) by the absence-presence
of a longitudinal central ridge on the endostome (a generic level

difference), as well as a carapace that has more concave lateral
margins (in S. ngankeeae n. sp., n. gen., they are more or less
rectilinear or very slightly concave) and a straight posterior or-
bital rim with the external part somewhat directed forwards (the
external angle is angular or not), while in Schubartus n. gen. (S.
ngankeeae n. sp., n. gen.), it is slightly convex, curving slightly
backwards.

Schubartusn. gen.differs from the two species of Asthenognathus,
as it lacks the longitudinal medial ridge of the endostome. In
addition, A. hexagonus has a clearly hexagonal carapace, the
fingers of chelipeds are as long as the palm (in females, much
longer), and the dactylus of males has a broad but not very pro-
truding tooth on the inner margin. In Schubartus n. gen., the
carapace is more trapezoidal, the finger is shorter than the palm,
and the male dactylus has a strong and protruding tooth on the
inner margin; in A. inaequipes, P3 and P4 have broadened merus
(not narrower as in Schubartus n. gen.).

Schubartus mauritanicus n. gen., n. sp.
(Figures 9-12)

(urn:lsid:zoobank.org:act:0157771E-B7E6-4FD6-9566-
67B7FCD481AB)

Asthenognathus atlanticus—Monod, 1956 (specimens from
Mauritania figure 541 and Senegal figure 541 bis).

EXAMINED MATERIAL. HOLOTYPE. MAURITANIA
+ 13 (CW x CL: 7.25 x5.4mm), RMNH.CRUS. D40008-1 (as
Asthenognathus atlanticus Monod, 1933, det. C.H.J.M. Fransen,
1991) “TYRO” Mauritania-II Expedition 1988, Stn. MAU.101,
off Banc d'Arguin, 19°43’N, 16°59'W, 61-72m., 16-06-1988.
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Sticky grey mud with some sand and shell gravel, spider crabs
(Inachus sp., Macropodia sp.), bivalves, gastropods, tubeworms,
hermit crabs, flatfish. 2.4 m Agassiz trawl.

PARATYPE. MAURITANIA. « 1 @ (8.6 X5.8mm oviger-
ous). RMNH.CRUS. D40008-2 (as Asthenognathus atlanti-
cus Monod, 1933, det. C.H.J.M. Fransen, 1991) same data as
holotype.

Diagnosis: As for genus, in this species the carapace regions are
less pronounced in adults, particularly the lobes or projections
of the anterolateral margin, with a distinct transverse cervical
groove in the median part. P3 and P4 are the longest, with the
merus, carpus and propodus relatively narrower; the merus
length-to-height ratio is 3.0-3.3 3, 2.4-2.6 Q. Vulva oval-shaped,
large, with the outer margin more or less rectilinear, and the
inner surface is gently inclined.

Carapace broadly trapeziform, wider than long, <1.5 times;
anterolateral margins entire, with sinuosity at this level; pos-
terolateral margin shorter than anterolateral margin; carapace
regions less pronounced in adults, particularly lobes or projec-
tions of anterolateral margin, with distinct transverse cervical
groove in median part; with oblique granular ridge on dorsal
posterolateral part of carapace; broad front, slightly bilobed with
median depression, gently flexed downwards. Distal part of the
cornea resting outside the orbital cavity, on a long transverse or-
bital depression that extends latero-ventrally to the lateral zone.
Orbital area ventrally delimited by infraorbital ridge. Antennal
flagellum relatively long, extending beyond distal part of cornea
(approximately twice the length of ocular peduncles). Epistome
triangular, short. Triangular pterygostomial region, with tuber-
cles on the anterofrontal area. Endostome with a longitudinal
central ridge or projection. Third maxillipeds with wide sepa-
ration between them when closed. P3 and P4 are the longest,
with the merus, carpus and propodus relatively narrower, the
merus length-to-height ratio is 3.0-3.3 for &, 2.4-2.6 for @; P5 is
very reduced. & pleon in pagoda. G1 robust, with uniform width
along length, curved outwards, with the distal area surrounded
by a crown of setae. Vulva oval-shaped, large, with outer margin
more or less rectilinear, inner surface gently inclined.

Etymology: The name refers to the geographical area where the
holotype was collected.

Description: Carapace (Figure 9A): trapezoidal, wider than long,
somewhat more in female than in male (Figure 12A,B), CW/
CL 1.34 g, 1.50 @, maximum width located towards the poste-
rior part of the carapace (about three-quarters length); carapace
with tuberculated edges (somewhat more pronounced in smaller
specimens); bilobed front, very little projected, directed slightly
downwards, with frontal dorsal surface tuberculated; external
orbital angles not protruding, rounded, curving smoothly, merg-
ing gradually with the anterolateral margin, anterolateral and
posterolateral margins more or less rectilinear almost straight;
anterolateral margin clearly longer than posterolateral margin,
diverging posteriorly to join with the posterolateral margin in a
curve on the posterior of the carapace; adults with no distinct
anterolateral tooth, with small depression or sinuosity at this
level (in @, outer orbital edge more angular and anterolateral
part more rounded, practically without sinuosity); posterior

margin of the carapace almost straight, with tuberculated an-
terior transverse ridge; faintly marked carapace regions, with
2 poorly defined frontal lobes (with slight median depression),
with weakly marked grooves, with transverse one, more ev-
ident, cervical, medially; 2 tuberculate dorso-posterolateral
ridges run obliquely backwards from each posterior part of the
anterolateral edges. Eyestalks moderately long, less than twice
as long as wide, somewhat conical, curved upwards, wider ba-
sally and narrower distally, in the corneal zone; rounded cor-
nea overlaps the orbital cavity, hiding the outer edge, resting
on a long transverse orbital depression (Figure 9B) that extends
latero-ventrally to the edge of the anterolateral boundary; orbital
cavity open internally, so that eyestalks are in contact with the
basal segment of the antenna. Antennules folding transversely,
with well-defined interantennular septum. Antennal flagellum
relatively long, extending well beyond the distal part of the cor-
nea (twice the length of eyestalks), reaching the anterolateral
edge. Suborbital region delimited anteriorly by transverse, rec-
tilinear, outwardly directed ventral suture. Epistome short, tri-
angular, narrow, with posterolateral parts concave. Triangular
pterygostomial region with tuberculate anterior edge; tubercles
present on the posterior edge of the anterior sclerite and anter-
ofrontal area. Buccal cavity with a uniformly curved anterior
edge with arched lateral edges that slightly diverge backwards.
Endostome with a longitudinal central ridge and two inconspic-
uous latero-longitudinal ones that do not reach the distal edge of
the buccal frame (Figure 9B).

Third maxillipeds (Figure 9C): with wide separation between
them when closed; ischium practically as wide as long, wider
proximally, inner margin slightly convex, lobed, with setae,
outer margin slightly concave, without a well-developed basal
lobe projected outwards, with a longitudinal groove in the cen-
ter of the segment; merus as long as wide, distally widened, with
rounded upper-lateral angles, outer slightly more protruding,
denticulate, inner margin curved, convex, with setae and tuber-
culate, outer margin with proximal half straight or somewhat
concave and distal convex; ischio-merus joint slightly inclined,
almost straight; palp: carpus > dactylus > propodus, with setae
on lateral faces; dactylus finger-shaped, with long setae; distal
part of exopod (without flagellum) almost reaching distal part
of merus of endopod.

P1: right and left similar in &, globose (Figure 10A); outer face
of propodus convex, smooth, with some short setae, with lon-
gitudinal row of tubercles in the basal quarter, extending from
the basal part of the palm to almost the base of the fixed fin-
ger (curving towards distal part, e.g., in small specimens), with
setae extending through the fixed finger, dorsal edge curved,
convex, with some little tubercles, especially in the basal area,
not very marked, smooth, convex inner face; postero-ventral-
internal area, at the joint with the carpus, with tubercle with
3-4 obvious granules; palm of propodus (length-to-height ratio,
measured medially) 1.5 times longer than high; fingers of simi-
lar length, fixed one curved distally upwards, with 7 or 8 small
distal tubercles on the inner edge, ending in corneous claw;
dactylus, with dorsal edge slightly curved, with strong inner
quadrangular tooth in the anterior part of the proximal half, 5
or 6 small tuberculated teeth in the anterior part, with corneous
distal apex; carpus convex, smooth, antero-ventral edge tuber-
culate; merus with narrow upper edge, “keel-like” with denticles
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that continue along the antero-outer edge, flattened ventral sur-
face with a row of tubercles on the inner edge; in @, both P1 sim-
ilar, less developed, narrower (Figure 10B) than that of the male,
with denticulate dorsal edge, basal longitudinal row of tubercles
of palm of propodus slightly marked, with a row of setae extend-
ing to the distal third of the fixed finger; fingers long, both of
equal length, with corneous distal apex extending as an internal
flange along the distal third, with small teeth on the remaining
part of both inner edges.

P3>P4>P2>P5. Legs 3 and 4 are approximately 1.5 times lon-
ger than maximum CW. P2: (Figure 10C) merus, dorsal outer
face with (denticulated) serrated edge and numerous short setae,
ventral outer (posterior) edge with teeth or tubercles sometimes
hidden by a layer (occasionally dense) of short setae, covering
the entire flattened ventral surface, inner border defined totally
or partly by poorly developed tubercles (anterior ones more evi-
dent), outer and inner faces covered with smaller, more scattered
setae, anterior border lobulated, length to height ratio is 2.4 @,
3.3 &; carpus smooth, with short setae, especially on the dor-
sal part; propodus smooth, with numerous setae, especially in
dorsal and ventral areas; in the latter, other thicker and longer
setae appear interspersed, scattered among shorter ones; length-
to-height ratio is 2 for @, 2.6 for 3; dactylus depressed, quite
rectilinear in lateral view, triangular in dorsal or ventral view
(Figure 10D), with a row of long setae on each side (laterals), an-
other 2 rows on lateroventral, and other setae on the dorsal side,
slightly shorter than propodus, dactylus to propodus length 1 @,
0.8 &; dactylus of @ slightly curved inwards.

P3 and P4: P3 (Figure 10E) slightly longer than P4 (Figures 11A,
12C), longer than maximum CW; morphologically similar to P2
except the inner ventral edge of the merus with tubercles on the
anterior part and some on the posterior part (no obvious con-
tinuous row); propodus and carpus with numerous setae on the
internal surface, with longer, thicker setae on the ventral and
internal surfaces (especially in P4). Length-to-height ratios: P3
merus 2.4 for @, 3.2 for 3, P4 merus 2.6 for @, 3.1 for 8; P3 propo-
dus 2.2 for @, 2.6 for 3; P4 propodus 2.0 for @, 2.6 for &; P3 and P4
dactylus to propodus length 1.0 for @, 0.8 for &; dactylus as P2,
lightly curved inwards (Figure 11Ca,b).

P5 (Figure 11B): with similar morphology as P2-P4 but smaller,
without thick and long setae on carpus-propodus; dactylus with
dorsal edge somewhat concave, ventral edge convex (especially
in proximal part); merus length-to-height ratio is 3.6 for &,
propodus length-to-height ratio is 2.0 for 3; dactylus to propodus
length 1.2 ford (no data for females).

Thoracic sternum with anterior part (s1 and s2) resembling a
truncated pyramid, with slightly concave lateral sides, apex con-
cave and tuberculate (median tubercles more projected forward)
(Figure 9D); with small tubercles at the level of thoracic sutures
between sternites.

& and @ pleon (Figures 9D and 11C, 12D): with six distinct seg-
ments, plus telson; & so6 with more or less straight lateral edges,
tapering distally to meet broad, semicircular telson (Figure 9D).

G1:robust, with more or less uniform width along length, curved
outwards, with distal area somewhat narrower, surrounded by a

crown of setae (Figure 11E). G2: slender, small, G1/G2 ratio 5.0,
pointed apex with a small distal lateral protuberance.

Vulva: oval-shaped, large, with operculum, occupying the upper
third of @ s6, with outer margin more or less rectilinear, inner
surface gently inclined (Figure 11F).

Maximum Sizes: 7.25 mm of carapace width in males and 8.6 mm
in females.

Colouration: All specimens were preserved in alcohol, so colour
cannot be determined. However, the photos of two specimens
of A. atlanticus deposited in BOLD, identified now as S. mau-
ritanicus according to their COI sequences in BOLD, allow us
to know about the colour of this species: beige carapace with
small dark brown spots symmetrically distributed: one round
and distinct spot in the centre of the mesogastric region, 2 and
4 less noticeable in the epigastric region, 2 distinct ones in the
cardiac region along with other less noticeable ones, and irregu-
lar spots in the hepatic and branchial regions. Pereiopods with-
out brown spots. The COI sequences of these two specimens fit
99.7% and 99.4% with the COI sequence PQ247038 of the male
holotype of S. mauritanicus. These specimens are deposited in
the University of Bergen, Norway, Natural History collections:
19, ZMBN92602, from Guinea-Bissau, 99 m, 2012-05-20, R/V
Dr. Fridtjof Nansen coll. (https://v4.boldsystems.org/index.
php/Public_RecordView?processid=MIWAD193-13) and 1 Q,
ZMBN92675, from Sahara, 28 m, 2012-06-13, R/V Dr. Fridtjof
Nansen coll. (https://v4.boldsystems.org/index.php/Public_
RecordView?processid=MIWAD266-13).

Habitat: Sticky grey mud with some sand and shell gravel, spi-
der crabs (Inachus sp., Macropodia sp.), bivalves, gastropods,
tubeworms, hermit crabs and flatfish.

Depth Range: 28-99m.

Distribution: Atlantic Ocean: from South of Western Sahara to
Guinea-Bissau (BOLD specimens).

Remarks: This African species has been misidentified with D.
atlanticus, but both can be easily separated. This new species
shows: a carapace less wide than that of D. atlanticus (CW/CL:
1.35-1.5 vs. 1.6-1.9), with the posterolateral borders diverging
posteriorly less than in D. atlanticus; external orbital cavity
not well-defined (delimited in D. atlanticus); oral cavity with
uniformly curved anterior edge (the antero-central part more
curved-projected in D. atlanticus); endostome with a central
ridge (not in D. atlanticus); pterygostomian region with tubercles
in the frontal anterior part (not in D. atlanticus), merus of third
maxilliped without a well developed rounded basal projection
(outwards perpendicularly) (it is too obvious in D. atlanticus);
the ischio-merus joint of third maxilliped is slightly inclined,
similar to that of D. atlanticus; sternum without longitudinal
sulcus on the anterior segments, also absent in D. atlanticus
(it exists in Gopkittisak gallardoi); antennal flagellum extends
well beyond the distal part of the cornea (reaches o slightly
overreaches it in D. atlanticus); walking leg: propodus P3, P4,
clearly elongated compared to those of D. atlanticus in adults
(length-to-height ratio is 2.0-2.6 vs. 1.15-1.4) and slightly longer
than dactylus (dactylus-to-propodus length 0.8-1.2 vs. 0.8-1.1);
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dactylus too depressed, with a row of long setae on each side and
another two lateroventral and dorsal, while in D. atlanticus it
is less depressed (higher) with one lateral longitudinal rounded
keel and two others on the dorsal and ventral sides.

Differences with the species of the genus Asthenognathus are
mentioned in remarks of the genus Schubartus n. gen.

On the other hand, S. mauritanicus n. sp. is morphologically
very close to Schubartus ngankeeae n. sp. (described below); its
differences are discussed in the remarks of this latter species.

Schubartus ngankeeae n. gen., n. sp.
(Figures 8B, 13-16)

(urn:lsid:zoobank.org:act:16A16020-F816-47FF-ABDB-
700FA1DE7288)

EXAMINED MATERIAL. HOLOTYPE. GUINEA-BISSAU
+ 13 (CW x CL: 7.2 x5.21mm), IEOCD-CCLME12/1639-1
“CCLME12” Expedition, Stn. 56, 20-05-2012, 11.9418N,
17.2047W, 74m. Caught together with Pseudomyra mbizi

FIGURE 13 | Schubartus ngankeeae n. gen., n. sp. (A) Carapace, dorsal view; (B) Partial fronto-ventral view of carapace, buccal frame and endos-
tome; (C) Left third maxilliped, ventral view; (D) Anterior part of sternum and male pleon, ventral view. (A-D) holotype IEOCD-CCLME12/1639-1),
7.2mm CW; (B) (photo), paratype IEOCD-CCLME12/1639-2), 7.24mm CW, both from Guinea-Bissau. Setae only indicated on some appendages.

Scales 1 mm.
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FIGURE14 | Schubartusngankeeae n. gen., n. sp. (A) Right cheliped, male, outer view; (B) Left cheliped, male, outer view; (C) Left cheliped, male,
ventral view; (D) Right cheliped, female, outer view; (E) P2 right, male, outer view, (a) detail of right merus inner view, (b) dactylus of P2, ventral view.
(A, C, E) Male holotype (IEOCD-CCLME12/1639-1), 7.2mm CW; (B) Male paratype (IEOCD-CCLME12/1639-2), 7.24mm CW, both from Guinea-
Bissau. (D) Female (RMNH.CRUS.D40005) from Mauritania. Setae only indicated on some appendages. Scales 1 mm.

Capart, 1951, sea stars, Inachus sp., Parapenaeus longirostris
(Lucas, 1846), bivalves, gastropods, scaphopods and opistobran-
chia. Trawl net.

PARATYPE. GUINEA-BISSAU « 1 &8 (CW x CL: 7.24
X 5.21mm), IEOCD-CCLME12/1639-2, same data as preceding.

Other Specimens Examined

MAURITANIA +« 1 @ (6.2 x4.7mm), immature.
RMNH.CRUS.D40005 (as Asthenognathus atlanticus Monod,

1933, det. C.H.J.M. Fransen, 1991), Stn. MAU.079 Mauritania,
off Banc d'Arguin, 20°01'N, 17°23'W, 53 m, 14-06-1988. Dark-
grey muddy fine sand, tubeworms, ophiurids, Tellina, Van
Veen grab (4X). « 1 @ (6.2 Xx4.2mm). RMNH.CRUS.D40008-3
(as Asthenognathus atlanticus Monod, 1933, det. C.H.J.M.
Fransen, 1991) “TYRO” Mauritania-II Expedition 1988, Stn.
MAU.101 Mauritania, off Banc d'Arguin, 19°43'N, 16°59'W,
61-72m, 16-06-1988. Sticky grey mud with some sand and
shell gravel, spider crabs (Inachus sp., Macropodia sp.), bi-
valves, gastropods, tubeworms, hermit crabs, flatfish. 2.4m
Agassiz trawl. « 1 3 (9.8 X7.2mm). RMNH.CRUS.D39701
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FIGURE 15 | Schubartus ngankeeae n. gen., n. sp. (A) P3 right, male, outer view; (B) P4 right, male, outer view; (C) P5 right, male, outer view; (D)

Right first pleopod of male, ventral view and detail of distal part; (E) G2, ventral view; (F) Pleon of adult female; (G) Pleon of immature female. (A,
B, C) Male paratype (IEOCD-CCLME12/1639-2), 7.24mm CW; (D, E) Male holotype (IEOCD-CCLME12/1639-1), 7.2mm CW, both from Guinea-
Bissau; F: Adult female (RMNH.CRUS.D40008-3), 6.2mm CW, from Mauritania; G: Immature female (RMNH.CRUS.D40005), 6.1 mm CW, from

Mauritania. Setae only indicated on some appendages. Scales 1 mm.

(as Asthenognathus atlanticus Monod, 1933, det. C.H.J.M.
Fransen, 1991) “CANCAP III” Expedition, Stn. 3155, Off
Mauritania, 19°22'N, 16°51’W. 100-300m, 31-10-1978. Sandy
clay with shell gravel. Van Veen grab.

Diagnosis: As for the genus, in this species the carapace re-
gions are more pronounced, with an evident transverse cervical
groove and anterolateral margins with a well-marked projec-
tion, another additional, less obvious in the epibranchial region.
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FIGURE 16 | Photos of Schubartus ngankeeae n. gen., n. sp. (A) Male, holotype (IEOCD-CCLME12/1639-1), 7.2mm CW, dorsal view; (B) Photo
in live of the six specimens collected in 2012, but only two conserved; (C) Male, paratype IEOCD-CCLME12/1639-2), 7.2mm CW, dorsal view; (D)
Carapace of female (RMNH.CRUS.D40005), 6.1 mm CW, dorsal view; (E) Pleon of the male, holotype; (F) P4 left dactylus of the male, paratype; (G)
Pleon of immature female (RMNH.CRUS.D40005). (A-C, E-F) From Guinea-Bissau; (D, G) From Mauritania.

P3 and P4 are the longest, with merus, carpus and propodus
relatively narrower; merus length-to-height ratios (P2 to P4) are
3.6-3.8 for &, 2.6-3.5 for Q. Vulva oval-shaped, large, with the
outer margin slightly inclined.

Carapace broadly trapeziform, wider than long, <1.5 times;
anterolateral margins entire, with sinuosity at this level; pos-
terolateral margin shorter than anterolateral margin; carapace
regions more pronounced, with an evident transverse cervical
groove; anterolateral margins with a well-marked projection,
another additional, less obvious in the epibranchial region; with
an oblique granular ridge on the dorsal posterolateral part of

the carapace; broad front, slightly bilobed with a median de-
pression, gently flexed downward. Distal part of cornea resting
outside the orbital cavity, on a long transverse orbital depres-
sion that extends latero-ventrally to the lateral zone. Orbital
area ventrally delimited by infraorbital ridge. Antennal fla-
gellum relatively long, extending beyond distal part of cornea
(approximately twice the length of ocular peduncles). Epistome
triangular, short. Triangular pterygostomial region, with tu-
bercles on the anterofrontal area. Endostome with longitudinal
central ridge or projection. Third maxillipeds with wide separa-
tion between them when closed. P3 and P4 are the longest, with
the merus, carpus, and propodus relatively narrower; merus
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length-to-height ratios (P2 to P4) are 3.6-3.8 for &, 2.6-3.5 for
@; P5 is very reduced. Male pleon in pagoda. G1 robust, with
uniform width along length, curved outward, with distal area
surrounded by a crown of setae. Vulva oval-shaped, large, with
outer margin slightly inclined.

Etymology: The name refers to Dr. Ngan Kee Ng, a dedicated
specialist in varunids, who made important contributions to
the systematics of this group and unfortunately passed away
in 2022.

Description: Carapace (Figures 13A, 16D): trapezoidal, wider
than long, CW/CL 1.38-1.39 for 33 (holotype-paratype),
1.30-1.38 for @; maximum carapace width towards posterior
part (third quarter); dorsal carapace finely grained, with tu-
berculated edges; anterolateral border with pronounced grainy
ridge, especially in upper part, tuberculation less noticeable
along posterolateral edge; bilobed front, rounded, sparsely pro-
jected forward; external orbital angles well-defined, forming
an almost straight angle with anterolateral edge, softening as
size increases and, in some @@, with smooth, rounded junction
between both; anterolateral margin slightly sinuous, with a
well-marked projection or hepatic lobe, another less noticeable
in the epibranchial region, also softening as size increases; pos-
terolateral margin shorter than anterolateral margin, convex in
first half, concave in second one, reaching posterior margin of
carapace with curve angle; posterior border almost straight or
slightly convex, with fine grainy ridge; approximately two times
frontal border width; faintly marked carapace regions, with two
slightly defined frontal lobes (with median depression), trian-
gular gastric lobe, hepatic and intestinal regions poorly defined,
rounded cardiac region, the most prominent; well-defined cer-
vical groove, slightly marked branchio-cardiac grooves, gran-
ular keels or carinae, running backwards, in lateral branchial
regions. Eyestalks moderately long, less than twice as long as
wide, pronounced dilatation at base, particularly on ventral
part, corneal area distally narrower; rounded cornea overlaps
orbital cavity, hiding outer edge, resting on long transverse or-
bital depression (Figure 13B), extending latero-ventrally to edge
of anterolateral boundary. Orbital cavity open internally, so that
eyestalks are in contact with basal segment of antenna; orbital
area ventrally delimited by ridge running laterally upwards.
Antennal flagellum extends well beyond distal part of cornea,
reaching anterolateral edge. Antennular pits wider than long,
antennules folding transversely, inner-antennular septum very
narrow. Suborbital region delimited by transverse, rectilinear,
outwardly directed ventral suture. Epistome triangular, short,
outer margins bordered by a tuberculated ridge. Triangular
pterygostomial region, small tubercles on anterior area. Buccal
cavity with anterior edge presenting a very open curve, meet-
ing with nearly straight lateral edges. Endostome with a longi-
tudinal central ridge and two inconspicuous latero-longitudinal
ridges.

Third maxillipeds (Figure 13C): with wide separation between
them when closed; quadrangular ischium, except in the lower
right corner where it is extended, convex inner margin with long
setae, outer margin slightly concave, tuberculated and without
setae, longitudinal groove in the center of this segment in semi-
ovoid shape; merus as long as wide, distally widened, outer mar-
gin with granulated edge, upper half slightly convex, proximal

half more or less straight, without setae, convex inner margin
with granulated margin, with long setae, longitudinal groove in
the center of the segment, rounded upper angles, outer slightly
more projected and denticulated; ischium—merus joint almost
straight; palp: carpus > dactylus > propodus, with scarcely
small setae; dactylus finger-shaped, tapering at apex and with
long setae at the distal part; distal part of exopod (without flagel-
lum) reaches the distal quarter of merus, without exceeding it.

P1, right and left similar in males, well developed, globose
(Figure 14A-C); outer face of propodus convex, smooth or with
fine granulation, with some short setae, with longitudinal row
of tubercles in basal quarter, extending from basal part of palm
without reaching base of fixed finger, with setae extending
through both fingers, dorsal edge curved, convex, with some
little tubercles, not very marked, smooth and convex inner face;
postero-ventral-internal area, at the joint with carpus, with tu-
bercle with three obvious granules; palm of propodus with prox-
imal part lower than distal one, dorsal edge curves downward,
in posterior quarter, dorsal side of propodus convex, junction
with carpus diagonal, ventral side almost rectilinear (slightly
concave distally) and less globose than dorsal side; palm of
propodus length-to-height ratio (measured medially) is 1.3 times
longer than high; fingers of similar length, shorter than palm;
dactylus to palm ratio (in mediun part) 1.2-1.7, with a wide
space between them; fixed finger curved distally upwards, with
some distal tubercles on inner edge, ending in corneous claw;
dactylus, with dorsal edge very slightly curved, almost straight;
ventrally with strong tooth in proximal first third (with 3 or 4
distal granules), followed by 4-5 small teeth reaching unarmed
distal corneous tip; fixed finger with 9-11 small rounded teeth
running along entire inner edge, tip corneous, unarmed; carpus
convex, smooth or finely granulated, antero-ventral edge tuber-
culate; merus triangular in section, convex external face, distal
part higher than proximal, with dorsal area directed backwards
and downwards, with narrow upper edge, “like keeled”, with
denticles along antero-outer edge, flattened ventral surface with
row of tubercles on inner and outer edges. In @, both chelipeds
are similar, less developed and narrower (Figure 14D) than that
of the male, with a denticulate dorsal edge, a basal longitudinal
row of tubercles of the palm slightly marked and a row of setae
extending to the distal third of the fixed finger; fingers are too
long and pointed, of equal length, longer than the palm, with a
corneous distal apex extending as an internal flange along the
distal third, with small teeth on the remaining part of both inner
edges, bigger on the upper side.

Walking legs: elongated, slender, flattened laterally;
P3>P4>P2>P5; P2-P4 larger than the medium width of the
carapace (P3 1.6 times longer than maximum CW, P4 1.5 times),
P5 similar to CW.

P2 (Figure 14E): elongated and thin; merus (Figure 14E, Ea)
dorsal outer face with (denticulated) serrated edge with abun-
dant short setae, ventral outer edge with teeth or tubercles
sometimes hidden by layer (sometime dense) of short setae
and with some long ones in between, flattened ventral surface
also covering, inner border of ventral face defined totally or
partly by tubercles less developed (anterior ones more evident)
and with some short setae; outer and inner faces of merus cov-
ered with smaller and more scattered setae, anterior border of
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merus lobulated, length-(middle part)-to-height ratio is 3.6 for
33 (types) (2.6-3.0 for 9Q); carpus grained, longer than merus,
without noticeable tuberculated edge, without setae; propodus
grained, with smooth dorsal and ventral edges, setae on both
sides, longer and more abundant on dorsal side, length-to-
height ratio of 3.1 for 3@ (types), 2.2 for @9; dactylus more
or less triangular in shape, depressed, with longitudinal row
of setae on lateral sides (external and internal) running from
base to apex, dorsal and ventral sides with 2 similar longitu-
dinal rows of setae, which delimit a ventral longitudinal cen-
tral depression (Figure 14Eb), dactylus slightly shorter than
propodus 0.9 33 (types), 1.0 Q9.

P3 (Figure 15A): elongate and thin, slightly longer than P4; is-
chium denticulated; merus triangular in cross-section, rectangu-
lar in lateral view with straight sides, anterior height greater than
distal height, with subdistal dorsal cleft grained, granulated dor-
sal edge with setae, ventral edge also granulated with abundant
setae, distal edge denticulated; length-to-height ratio of 3.6-3.8 for
33 (types), 2.9-3.0 for @Q; carpus grained, dorsal edge granulated
with scarce setae, ventral unarmed; propodus laterally flattened,
grained, tuberculated dorsal edge, smooth ventral one, with long
setae; length-to-height ratios 3.4-3.7 for 33 (types), 2.6-2.8 for 29;
dactylus as P2, elongated, pointed, with triangle shape in dorsal
view, with long setae row on lateral sides (external and internal),
running from base to apex, dorsal and ventral sides with 2 simi-
lar longitudinal rows of setae, which delimit ventral longitudinal
central depression; dactylus to propodus length ratio 0.7 for 38
(types), 0.8 for QQ; dactylus P3 of @ slightly curved inwards.

P4 (Figure 15B): elongated and thin; ischium denticulated;
merus triangular in cross-section, rectangular in lateral view
with straight sides, with subdistal dorsal cleft, dorsal edge
grained, granulated with setae, ventral edge also granulated
with abundant setae, distal edge denticulated, length-to-height
ratios 3.6-3.8 for 33 (types), 3.0-3.5 for @@; carpus grained,
dorsal edge granulated with setae, ventral unarmed; propodus
laterally flattened, grained, dorsal and ventral edges almost
smooth, dorsal with long setae, length-to-height ratios 3.0 for 3@
(types), 2.5-2.8 for @Q; dactylus elongated and pointed, with a
triangle shape in dorsal view, with a long setae row on the lateral
sides (external and internal) running from the base to apex, dor-
sal and ventral sides with 2 similar longitudinal rows of setae,
which delimit a ventral longitudinal central depression; dacty-
lus to propodus length 0.7 for 33(types), 0.8 for Q.

P5 (Figure 15C): reduced, slim, flattened laterally; ischium
denticulated; merus finely grained with rectilinear and tuber-
culated edges, dorsal border with long setae, ventral scarcely,
slightly tuberculated distally, length-to-height ratios 4.0-4.5 for
33 (types), 3.9 for 9Q; carpus grained, without tubercles, with
long setae dorsally, less ventrally; propodus grained, without tu-
bercles, with long setae ventrally, length-to-height ratios 2.2-2.4
for 33 (types) (2.0 for 29); dactylus elongated, pointed, with tri-
angle shape in dorsal view, with a long setae row on lateral sides
(external and internal), running from the base to apex; dactylus
to propodus length ratios 0.9 for 33 (types), 1.1 2%.

Rounded sternum (Figure 13D), anterior section as a truncated
pyramid with slightly concave lateral sides, a concave and a tu-
berculate apex (with bigger granules). Thoracic sternites s4-7

with granules in the upper half, tuberculated sutures between
sternites (Figure 13D).

G1 (Figure 15D): thick, with more or less uniform width along
the entire length, curved outward, without setae along; the dis-
tal part truncates and is rectangular, somewhat narrower and
surrounded by a crown of setae. G2 is slender and small, with
a ratio of G1/G2 6.0, narrower with a blunt apex, with a small
lateral protuberance (Figure 15E).

Pleon @ (Figures 13D and 16D) and @ (Figures 15F,G and 16G):
with six distinct segments, plus telson. In adult 3, so6 with more
or less straight lateral edges. Rounded telson, narrower than
s06, so distal lateral ends of this segment protrude.

Vulva: oval-shaped, large, with operculum, occupying upper
third of 6th female sternum, with outer margin slightly inclined
inside (anterior) to outside (posterior).

Maximum Sizes: 9.8 mm CW in males and 6.5mm in females.

Colouration: Based on the specimen types: The carapace is
distinctly divided into two colour zones: light brown from the
cervical groove forward and beige from the cervical groove
backward, with a central, regular darker stripe covering the car-
diac and intestinal regions. The chelipeds and walking legs are
pale, and the ventral side is also pale beige.

Habitat. Soft bottom, caught together Pseudomyra mbizi, sea
stars, Inachus sp., Parapenaeus longirostris, bivalves, gastro-
pods, scaphopods and opistobranchia.

Depth Range: 53 to 100-300 m.

Distribution: Currently only known from Mauritania and
Guinea-Bissau.

Remarks: S. ngankeeae is morphologically very close to S. mauri-
tanicus. The most noticeable differences are the more elongated
and thinner walking legs in 33 of S. ngankeeae. As a summary,
the length-toto-height ratios of the merus of P2-P4 are for 33:
less than 3.6 in S. mauritanicus vs. more than 3.6 in S. ngan-
keeae, and for females: less than 2.6 in S. mauritanicus vs. more
than 2.6 in S. ngankeeae. However, in a large male specimen of
S. ngankeeae (9.8 mm CW), these ratios are 2.4 (P2) and 3.1 (P3);
this could indicate that the walking legs of males show an allo-
metric growth with size.

Most significant differences are found in the length-to-height
ratios of the propodus of ambulatory legs P2 to P4, which in
S. ngankeeae are considerably longer than in S. mauritanicus;
these ratios are for S. ngankeeae P2 3.1 for 33, 2.2 for @@; P3
3.4-3.7 for 33, 2.6-2.8 for @9 and P4 3.0 for 33, 2.5-2.8 for 99
and for S. mauritanicus P2 2.6 for 3, 2.0 for 9, P3 2.6 for 33,
2.2 for @@ and P4 2.6 for 33, 2.0 for 9.

Differences have also been found in the CW to CL ratio between
the two species; for S. mauritanicus, 1.34 for 338, 1.5 for @Q vs.
S. ngankeeae, 1.36-1.39 for 338, 1.3-1.38 for 2. The females of
S. mauritanicus seem to be wider than those of S. ngankeeae.
Other slight differences are found in the carapace: S. ngankeeae
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shows the carapace regions a little more pronounced, with the
external orbital angles slightly more marked, and the anterolat-
eral margins with a well-marked hepatic lobe, and another less
noticeable in the epibranchial region (less marked in some big
specimens), not clear in the specimens of S. mauritanicus.

The molecular differences between both species justify their
separation, but morphologically they are very similar with few
differences, mainly based on morphometric data obtained from
a few specimens of different sizes and sexes; therefore, these val-
ues should be confirmed with more specimens.

4 | Discussion

4.1 | Taxonomic Remarks, Biogeography
and Phylogenetic Analyses

This group of species of the genera Dudekemus n. gen. and
Schubartus n. gen. shows an East Atlantic distribution (the first
also in the Mediterranean Sea). Dudekemus atlanticus n. comb.
occurs from Northern Europe to Morocco; Western Sahara is
included within the “Temperate Northern Atlantic: Northern
European Seas and Lusitanian, including the Mediterranean
Sea” marine ecoregion, while the other two species, belong-
ing to the genus Schubartus n. gen., somewhat more southerly,
are found in the “Tropical Atlantic ecoregion: West African
Transition (Sahelian upwelling) and Gulf of Guinea” (Spalding
et al. 2007). These African marine geographic areas are within
the influence of the Canarian Current Upwelling System
(Gémez-Letona et al. 2017), which is related to relatively cold
and nutrient-rich waters, driving the vertical cell of coastal up-
welling that makes it one of the most productive marine regions;
so, the upwelling intensity-driven abundance patterns of some
species, such as the larval fish (Tiedemann et al. 2017), and
where several marine protected areas (MPAs) are located (Failler
et al. 2020) that need continuous and effective management, de-
spite insufficient human and institutional capacities and lack of
economic resources (Guénette et al. 2014). However, there are
considerable uncertainties about its full distribution range (due
to its size and presumed habitats, which make it difficult to col-
lect), which could be much wider than currently known.

The coexistence of the two Schubartus species (S. mauritani-
cus n. gen., n. sp. and S. ngankeeae n. gen., n. sp.) in the South
Western Sahara-Mauritania and the presence of D. atlanticus n.
gen., n. comb. in the Western Sahara could be related to the fact
that this sector (Western Sahara-Mauritania) is a boundary be-
tween biogeographical ecoregions, where species coexist, increas-
ing biodiversity. Thus, the richness and the presence of endemic
species justify its consideration as a biodiversity hotspot (Halpern
et al. 2015; Costello et al. 2022), despite the fact that the informa-
tion on the existing faunal richness in this area is limited com-
pared to others, such as the Mediterranean (Coll et al. 2010), and
most of the data come from general reviews, scientific expeditions
and fishing campaigns (Monod 1956; Anado6n 1981; Manning and
Holthuis 1981; Fransen 1991; De Matos-Pita et al. 2017), with the
coastal and rocky areas being little studied.

On the other hand, it is worth mentioning that Guinot and
Ribeiro (1962) cited specimens of Asthenognathus atlanticus in

Angola. However, without figures and/or morphological com-
ments and based on the available information, this record must
be attributed to Schubartus, but we cannot assign them to one
of the two species without seeing the specimens and analyz-
ing their DNA; however, due to the CW/CL ratio, some of them
could perhaps be S. mauritanicus.

Regarding new species, it is worth mentioning that the existence
of cryptic or pseudocryptic species is increasing with the devel-
opment of molecular taxonomy, associated with morphology,
“integrative taxonomy” Thus, new species have recently been
described in Eastern Atlantic waters, whose morphological
variability was not known to be due to geographic variability
or if they were simply different but morphologically very close
species. This is the case of some Pinnotheres Bosc, 1801 (Cuesta
et al. 2019); Inachus Weber, 1795 (Garcia-Raso et al. 2022),
Polybius Leach, 1820 (Garcia-Raso et al. 2024) and the clarifi-
cation of Diogenes Dana, 1851 spp. from the Eastern Atlantic
(Almén et al. 2021, 2022), among others.

The great morphological similarity between both Schubartus
spp., with overlapping ranges in the eastern Atlantic and the ex-
ploitation of similar ecological niches, such as soft bottoms, likely
associated with Polychaeta or another burrowing group (as in
Dudekemus atlanticus n. gen., n. comb.), suggests that they repre-
sent recently diverged sister species. These species may have been
selected for high levels of behavioral incompatibility and repro-
ductive isolation as a result of transient allopatry followed by sec-
ondary contact (as has been proposed for some sibling snapping
shrimp species by Mathews et al. 2002). Molecular data are also
essential to identify anomalous specimens, juveniles with poorly
defined characters, and especially among pseudocryptic species
with a very close morphology that differs with size and sex (this
is the case of some specimens of Schubartus, as the male RMNH.
CRUS. D39701). In addition, molecular data have allowed us to
clarify phylogenetic relationships, which is especially interesting
with species that show morphological convergence and/or are
very similar, with small changes that are difficult to assess by
morphological analysis alone. In this regard, the present manu-
script addresses the problem of the Varunidae, that after the in-
teresting study by Ng (2006), where she established several new
subfamilies, genera and species and replaced some taxa out of
Varunidae, there are still several unresolved relationships at the
internal familial level, as shown by a recent study using molecu-
lar techniques (Tsang et al. 2022) that considers that Varunidae
is not monophyletic in its present composition. As an example,
the case of Hemiplax, also mentioned in the introduction, is one
whose taxonomic position is unclear, and perhaps it should have
its own subfamily (according to Ng PKL, personal communica-
tion). Unfortunately, the analysis by Tsang et al. (2022) did not
include members of the Asthenognathinae.

4.2 | Updated Key to Asthenognathinae Stimpson,
1858 and Schubartinae n. Subf

A new taxonomic key for the species of the subfamilies
Asthenognathinae and Schubartinae, with the description of the
two new genera (Dudekemus n. gen. and Schubartus n. gen.) and
the two new species (S. mauritanicus n. gen., n. sp. and S. ngan-
keeae n. gen., n. sp.), is presented.
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1 Carapace wider than long, more than one and a half times.
Length of the frontal region (anterior part) less than half the

Asthenognathus Stimpson, 1858
(from Southern China) 2

maximum width of the carapace. Lateral margins of the sixth
abdominal segment convergent towards the distal part

1 Carapace wider than long, less than one and a half times.
Length of the frontal region (anterior part) more than half the

Dudekemus n. gen. and Schubartus n.
gen. (from Eastern Atlantic Ocean) 3

maximum width of carapace. Lateral margins of sixth abdominal
segment with parallel or convergent lateral margins

2 Posterior border of carapace one and a half

times as long as front-orbital width

2’ Posterior border of carapace subequal to front-orbital width

3 Endostome without longitudinal central ridge. Lateral margins
of sixth abdominal segment converge towards distal part. P3 and

A. inaequipes Stimpson, 1858

A. hexagonus Rathbun, 1909

Dudekemus atlanticus
(Monod, 1933) n. gen., n. comb

P4 with broadened merus, carpus and propodus (adults)

3 Endostome with longitudinal central ridge. Lateral margins

Schubartus n. gen. 4

of sixth abdominal segment with parallel lateral margins. P3
and P4 with not broadened merus, carpus and propodus

4 Slender walking legs, length/height ratio of merus P2-

S. ngankeeae n. gen., n. sp.

P4 more than 3.6 in males and more than 2.6 (in females).
CW/CL for males 1.36-1.39, for females 1.30-1

4 Shorter walking legs, length/height ratio of merus P2-P4

S. mauritanicus n. gen., n. Sp.

less than 3.3 in males and less than 2.6 in females. CW/
CL for males around 1.34, for females around 1.5
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