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ABSTRACT

In a previous phylogenetic analysis of numerous species of the gemigaand related genera from the West Paci c based on molecular
and morphological data, the monophyly of this group with the exceptidv. afallistawas established. Morphologicallyl. callista

is closely related té. brucej M. javieri, M. hystrixandM. plexaurashowing morphological differences in the shape of the rostrum, the
supraocular spines, and the ridges on the epistome with respect to théigemles Moreover, the analysis of the mitochondrial genes
16S rRNA and COI showed an independent and monophyletic lineage from theMyemda Therefore a new genuBabamunidais
proposed to accommodate these ve species, based on morphological characters and molecular data.
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INTRODUCTION M. bruceibased on: 1) molecular data from the 16S rRNA

Galatheidae Samouelle, 1819 is among the most diver@d _COIJor thle closely réalated SpﬁCiIEM: (jalvi(;ri, M.
families of anomuran decapods and now comprises about 3yStrixandM. plexaurg, and 2) morphological characters
genera (Baba, 2005). Of these genbfanidalLeach, 1820 that separate the species of the gevusida (type species
is perhaps the most varied and is currently represented by rugpsa(FabrlClus, 1775) _from NE Atlantic Ocean) from_
more than 200 species (Baba, 1988, 2005; Macpherso . callistaand related species. The molecular phylogenetic
1994, 2006). In recent years and after the description of mofPSition of M. hystrix M. javieri, and M. plexaura
than 100 new species dfunidaand related taxa from the ©O" rmed th?” close_ relatlonshlp_ with1. callista and
Paci ¢ and Indian Oceans (Baba, 1988, 2005: MacphersoﬁeveaIEd their vast divergence with respect to the other
1994, 2006 and references cited therein), the genus was spiRecies of the gentdunida In the case oM. bruceionly
into different genera, e.gAgononidaBaba and de Saint the morphological characters were analyzed, due to the lack
Laurent. 1996 Crosn'ierita Macpherson, 1998Enriquea of material for the molecular analysis. To accommodate
Baba, 2005MunidaLeach, 1820ParamunidaBaba, 1988, these ve_d species, we herein describe a new genus,
andRaymunidavlacpherson and Machordom, 2000. Babamunida
The phylogenetic analysis of these taxa using molecular
and morphological data supported the taxonomic separation MATERIALS AND METHODS
into several genera (Machordom and Macpherson, 2004)
and pointed to the monophyly of the species of the genus _ oo _ o
Munida from the westem Pacic, with the exception of pediiers of shecs sepeetes b e Wmstons) scte
M. calllstq Macpherslon, 1994. This species showed thé:EIyses.’ Descriptive data for the rst larval stageMof javieri were
greatest d|Ver_gence in the two genes seqyenced (COI ap8lained from Guerao et al. (2006), and compared with those observed here
16S rRNA) with respect to the other species of the genusr the rst zoea stage oM. striola Macpherson and Baba, 1993,
Munidafrom this area. M. gregaria (Fabricius, 1793) andi. tenuimanaG.Q. Sarg, 1_87_2. We
Munida callistais characterized by the presence of threg®duenced part of the 16S rRNA gene Kr hystrix M. javieri and
b hial spi | the lat | in of th - thk plexaura and obtained COIl sequence data only ¥ar hystrix For
ranchial spines along the lateral margin ot the carapace; e cajiista we used previous molecular data obtained for this species and
anterolateral spines are well developed, the pleomeres ajiers by Machordom and Macpherson (2004).
unarmed and the lateral parts of the fth to seventh thoracic ) o
sternites lack granules or carinae. Morphologicaly, DNA Extraction and Ampli cation
callistais closely related td. hystrix Macpherson and de Tissue samples were preserved in ethanol and total DNA was isolated by stan-

; faviar dard proteinase K and phenol/chloroform extraction procedures (Sambrook
Saint Laurent, 1991 from French POIyneSM’ javieri et al., 1989). The partial 16S rRNA was ampli ed by polymerase chain reac-

Macpherson, 1994 from New Caledonia and the Chestefq, (pcR) using the primers 1479GCTGTTTANCAAAAACAT-39 and
eld, Matthew and Hunter Island¥]. plexauraMacpherson 1472 (3AGATAGAAACCAACCTGG-3) (Crandall and Fitzpatrick, 1996).
and de Saint Laurent, 1991 from New Caledonia and th&he partial COI only was ampli ed for two specimens\bfhystrix with the

Chester eld Islands anM. bruceiBaba, 1974 from Kenya following pairs of primers: _
and Mauritius LCO1490 (Folmer et al., 1994) and the newly designed COIR1 (5
: ACNTTATATTTTATYTTYGG-39 and COI-f (83GAGCTCCAGATA
In the present study, we propose a new genus to groUfnGCATTCC-3) and COI-r (3AGTATAAGCGTCTGGGTAGTC-9
togethemM. callista M. hystrix M. plexaura M. javieriand  (van Syoc, 1995).

Material Analysed
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Table 1. Molecular divergence ranges (in percentage) for 16S rRNA and The ridges on the epistome differ between the two genera.
COI sequences betwedabamunidaand closed related genera within Tha epistome is the broad median plate extending from the

Galatheidae. orbit to the mouth, and laterally to the carapace margins
Range at the level of the mouth (see Martin and Abele, 1988 for
PP posy the terminology). In Galathe|dae, this structure has not been
. used for taxonomic purposes, although some of its
ﬁ?a?ﬁiﬂl'da ﬂ-gg:}?-gi ig-}é:iggg characters have been used to distinguish other decapod
Bathymunida 13.11-16.41 10.01-2016 t@xa, e.g., Varunidae (Ng et al., 1999), Cambaridae (Cooper,
Crosnierita 11.28-15.66 18.41-19.02 2006), Glypheoidea (Schram and Ahyong, 2002). On this
Enriquea 15.01-17.01 19.33-21.91 plate, a marginal ridge is observed around the mouth. From
grl:g)dn?da E-gﬁg-gg g-gg:%-gg the anterolateral portion of this marginal ridge, a lateral
Paramunida 13.37-16.76 17502085 'idge extends anterolaterally to the carapace. The direction
Raymunida 14.70-16.21 18.11-20.71 Of this lateral ridge clearly differs in the speciedvafnida
Plesionida 12.59-15.12 18.29-18.70 and Babamunida In Munida rugosaand all the other
hee't‘je%?'rﬁgh;a g-gg'i?-% 21.30-24.35  gpecies oMunida examined, the lateral ridge ends at the
Pleuroncodes 16.71-17 53 19.17-19.93 base of the basal antennal segment, at the level of the
Cervimunida 13.19-15.55 19.17-20.70 antennal gland aperture (Figs. 1F, H). In other galatheid

generaRaymunidaAgononidaandParamunida, this ridge

runs in a similar direction (Fig. 3). However, Babamu-
revealedB. callista and B. plexauraas a sister group, nida, the lateral ridge ends at the ventral margin of ;he orbit,
although only indicated by one analysis and with lowbPetween the antennular and antennal pgduncles (Figs. 1B, D,
support, and a second cluster formedBoyhystrixandB. ~ S€e also Macpherson and de Saint Laurent, 1991).
javieri that was highly supported. The sister group of the neviurthermore, in most species ®funida from the SW
genus was found to b@rosnierita(C. urizaeandC. yante ~ Paci ¢ (also observed irCervimunida princepsenedict,
excludingC. dicatg, always with strong support. Neverthe- 1902), the lateral ridge has a protuberance near the mouth
less, relationships between this groupatfamunida+  (Fig. 1F). This protuberance is absentMn rugosa (Fig.
Crosnieritd and the remaining groups were unresolved1H) and in all species ddabamunida(Fig. 1B, D).

The Bayesian analysis indicated that the type species, The morphology of the zoea | stages has been used as
Munida rugosa appears in a basal position with respectd source of characters to differentiate decapod crustacean
to the rest of the species ®unida but also included genera (Schubart et al., 2002). The zoea | stage jaivieri
Pleuroncodes Cervimunida Raymunida Alainius and (Guerao et al., 2006) displays characters not previously
Enriquea Babamunidawas not a member of this cluster, described for larvae oMunida namely the presence of
despite the fact that its members had previously beearobust posterolateral process on the third pleomere and the

assigned to the genbdunida 1+ 1+ 4 pattern of setae on the endopod of the maxillule.
The descriptions of the zoea | stages in oManida, such
Discussion asM. subrugosaM. tenuimanaandM. striola do not show

The new genus described here incluglesallista B. hystrix the process on the third abdominal somite, and the number
B. javieri, B. plexauraandB. brucei The latter species from Of Setae is 1-4 instead of 11+ 4 (see Guerao et al., 2006
Kenya and Mauritius is morphologically similarBohystrix ~ oF @ complete description). This number of setae on the
from French Polynesia (Baba, 1974, 2005). However, wé&ndopod of the maxillule has only been observed in
have not analysed the different genes of this species afeervimunida johniPorter, 1903) an@adayoshia edwarsii
further study will be needed to con rm its taxonomic status (Miers, 1884) (see Fagetti, 1960; Fujita and Shokita, 2005).
The new genus is morphologically linked Munida The These larval differences would support the separation
type species dflunidais M. rugosa from the northeastern betweenMunida and Babamunida quever, additional
Atlantic. When we compared specimens of this species (Nf@ata would be necessary to obtain a more complete
Atlantic, MNHN) with most of the SW Paci ¢ specimens in- knowledge of the relationships between larval stages and
cluded in Macpherson (1994), Machordom and Macphersofdult squat lobster genera. _ _
(2004) and other papers (see Baba, 2005; Macpherson, The morphological characters lfunida bruceisuggest
2006), the most conspicuous morphological differencels inclusion in the new genus, although we could not
were: 1) the shape of the rostrum and supraocular spineg®n rm this at the molecular level because of a lack of
and 2) the ridges on the epistome. All other character@ppropriate material. Our molecular results clearly suggest
showed some degree of variability among species and ateatBabamunideconstitutes a well supported monophyletic
ineffective for distinguishing between the two genera. genus, clearly differentiated frodunida The range of

In M. rugosaand other species of the gerdsnida the  inter-genus distances found betwe8abamunida and
rostrum and supraocular spines are dorsally smooth and ndunida was higher than the range betweRabamunida
carinate (Figs. 1E, G), yet they are carinatBabamunida  and other related genera (Table 1). The closest related genus
Moreover, these carinae reach the anterior portion of thef Babamunidas Crosnierita(C. urizaeandC. yante but
epigastric region (Figs. 1A, C). Also, the grooves betweemot C. dicatg. Machordom and Macpherson (2004)
the rostrum and supraocular spines are always deeper snggested this relationship previously, although without
Babamunidahan inMunida statistical support.
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Fig. 3. Left antennule and antenna, including epistom&afamunida callist&, 11.2 mm CL, Solomon Islands, cruise Salomon 2, stn 220@uBjda
rugosaM, 18.0 mm CL, NE Atlantic, Jean Charcot, stn 9.\MC, rubridigitalis ov. F, 15.4 mm CL, New Caledonia, cruise Biocal, stn 52RBymunida
cagneteM, 6.6 mm CL, French Polynesia, Marquesas Islands cruise Musorstom 9, stn 1Ag@ngnida incertd, 15.2 mm CL, Indonesia, Kei Islands,
cruise Karubar, stn 33. Paramunida scabrd, 12.3 mm CL, Indonesia, Kei Islands, cruise Karubar, stn 86. The arrows point out the direction of the lateral
ridge. InBabamunidahe lateral ridge ends between the antennular and antennal pedunclesiamdgasaand M. rubridigitalis it ends at the base of
antennal segment.

Relationships betweeMunida rugosaand the other in Machordom and Macpherson (2004), and the type
members of the genuMunida were not supported as species,Munida rugosafrom the North Eastern Atlantic
a monophyletic cluster. Our 16S rRNA analysis indicatedcean. Thus, a molecular study including more species of
clear genetic differentiation between the specimens dhe genusMunida from the Atlantic, should clarify the
Munidafrom the South Western Paci ¢ previously analysedtaxonomic and phylogenetic position of the genus between

(_

Fig. 2. Bayesian tree based on 16S rRNA gene sequences, showing phylogenetic relationshifabearuogidaand related genera. Numbers above
branches indicate posterior probabilities §P80) and bootstrap values (Bv50) for NJ. Numbers below branches indicate consensus values $6)for
the MP and bootstrap values (Bv50) for ML.



