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Abstract 

 

The amphi-American genus, Macrocoeloma Miers, 1879, is composed of decorator 

crabs from tropical and subtropical regions. These crabs are found on distinct substrates, 

including mainly coral reefs and rock. Macrocoeloma has undergone several systematic 

changes in its family status, since the original description until its recent exclusion of 

Mithracidae. Prior to this study, Macrocoeloma was considered incertae sedis, due to little 

knowledge of the relationships between species of the genus and related genera, and its 

taxonomic revision has been suggested several times in the literature. Thus, in order to address 

these taxonomic and phylogenetics gaps, this study employed morphological and molecular 

approaches to reconstruct the phylogenetic relationships of Macrocoeloma. We used a 

combined molecular dataset of a nuclear (18S) and three mitochondrial genes (12S, 16S, COI) 

using Maximum Likelihood and Bayesian Inference. In addition, the inference of species 

delimitation was performed with the Poisson tree processes model (PTP), using Maximum 

Likelihood phylogeny of the mitochondrial COI gene. The taxonomic revision of 

Macrocoeloma was provided with elaborated diagnosis, detailed descriptions and maps of 

geographic distribution based on examined material. The monophyly of Macrocoeloma was 

demonstrated after exclusion of Pericera heptacantha and P. septemspinosa. The monotypic 

genus Thersandrus Rathbun, 1897 is a sister group of Macrocoeloma, followed by the new 

genus proposed to accommodate P. heptacantha and P. septemspinosa. Macrocoeloma, 

Thersandrus and the new genus belong to the family Pisidae. The species complex formed by 

M. trispinosum (Latreille, 1825) and M. nodipes (Desbonne in Desbonne & Schramm, 1867), 

despite of the low statistical support, are treated here as two valid species, considering their 

morphological distinction. The Macrocoeloma outlandish record for the Fiji Islands, M. 

trigonum Dana, 1852, is probably a label error, with the location being corrected for Rio de 



Janeiro city. The Brazilian morphotype previously identified as M. trispinosum (Latreille, 

1825) was re-determined as M. trigonum, being a valid species with morphological and 

molecular support. After this study, Macrocoeloma concavum, M. euthecum and, M. 

laevigatum also had their range of occurrences expanded to the southeastern coast of Brazil. 

 

Key words: Majoidea, Epialtidae, Pisidae, decorator crabs, spider crabs. 

  



Resumo 

 

O gênero anfi-americano Macrocoeloma Miers, 1879 é composto por caranguejos 

decoradores de habitats tropicais e subtropicais. Esses caranguejos são encontrados em 

substratos distintos, incluindo principalmente recifes de corais e rochas. Esse gênero passou 

por várias alterações sistemáticas em seu status de família, desde sua descrição original até a 

sua recente exclusão de Mithracidae. No início deste estudo Macrocoeloma era considerado 

incertae sedis, devido ao pouco conhecimento das relações entre as espécies do gênero e 

outros gêneros relacionados, sendo sua revisão taxonômica sugerida diversas vezes na 

literatura. Assim, com o objetivo de suprir essas lacunas taxonômicas e filogenéticas, este 

estudo empregou abordagens morfológicas e moleculares para reconstruir as relações 

filogenéticas de Macrocoeloma. Para isso, utilizamos um conjunto de dados moleculares 

combinados de um gene nuclear (18S) e três mitocondriais (12S, 16S, COI), usando máxima 

verossimilhança e inferência bayesiana. Além disso, uma inferência de delimitação de 

espécies foi realizada com o modelo de Poisson tree processes (PTP), usando a filogenia de 

máxima verossimilhança do gene mitocondrial COI. Foi realizada a revisão taxonômica de 

Macrocoeloma, com diagnóstico elaborado, descrições detalhadas e mapas de distribuição 

geográfica com base no material examinado. A monofilia de Macrocoeloma foi demonstrada, 

após exclusão de Pericera heptacantha Bell, 1836 e P. septemspinosa Stimpson, 1871. O 

gênero monotípico Thersandrus Rathbun, 1897 é o grupo irmão de Macrocoeloma, seguido 

pelo novo gênero criado para acomodar P. heptacantha e P. septemspinosa. Macrocoeloma, 

Thersandrus e o novo gênero pertencem a família Pisidae. O complexo de espécies formado 

por M. trispinosum (Latreille, 1825) e M. nodipes (Desbonne em Desbonne & Schramm, 

1867), apesar do baixo suporte estatístico, são tratados aqui como espécies válidas com base 

principalmente na morfologia. O registro duvidoso de Macrocoeloma para as Ilhas Fiji, M. 



trigonum Dana, 1852, após revisão taxonômica mostrou ser um erro de etiquetagem, sendo a 

localidade corrigida para a cidade do Rio de Janeiro. O morfotipo brasileiro previamente 

identificado como M. trispinosum (Latreille, 1825), foi re-determinado como M. trigonum, 

sendo uma espécie válida, com suporte molecular e morfológico. Após esse estudo, 

Macrocoeloma concavum, M. euthechum e M. laevigatum tiveram a faixa de ocorrência 

ampliada para a costa sudeste do Brasil. 

 

Palavras-chave: Majoidea, Epialtidae, Pisidae, caranguejos decoradores, caranguejos-

aranha. 
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INTRODUCTION 

 

Macrocoeloma Miers, 1879 is an amphi-American genus of the superfamily Majoidea 

Samouelle, 1819, a group commonly known as spider crabs. These crabs are found in distinct 

substrates in the tropical and subtropical habitats, including primarily coral and rock reefs, but 

also in rock and broken shell bottoms, ranging from the intertidal zone to about 300 meters 

deep (Rathbun, 1925; Melo, 1996). According to Ng et al. (2008), this genus is represented 

by fourteen species. Three of them inhabiting the eastern Pacific, and eleven the western 

Atlantic oceans and, eight species are found in the Brazilian coast (Garth, 1958; Del Solar et 

al., 1970; Prahl and Guhl, 1979; Ramos, 1986; Barreto et al., 1993; Melo, 1996; 1998; 

Marcano and Bolaños, 2001; Coelho-Filho, 2006; Serejo et al., 2006; Moscoso, 2012).  

All Macrocoeloma species are decorator crabs, attaching materials found in the 

environment to their body in order to camouflage themselves (personal observation, and 

Hultgren and Stachowicz, 2009). The adornments consist of sponges, hydroids, algae, and 

several other groups. These materials are adhered to specialized setae called “hooked setae” 

that works like a Velcro, being a morphological adaptation of most majoids (Wicksten, 1979, 

1993; Hultgren and Stachowicz, 2011). These species are also densely covered by a 

pubescence that has a velvet aspect when seen macroscopically.  

The vibrant colors and the decoration behavior of decorator crabs may have been calling 

the attention of aquarists, who use them to ornament aquariums. In fact, it is easy to find 

specimens of Sponge decorator crab [e.g. Macrocoeloma trispinosum (Latreille, 1825) and M. 

nodipes (Desbonne in Desbonne & Schramm, 1867)] in fishkeeping websites (personal 

observation).  

The growing trade of coral reef species has been degrading the habitats where 

Macrocoeloma species are found. This fact, alongside with other environmental problems, such 
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as the introduction of exotic species and the absence of risk assessment, which often occur due 

to the poor knowledge of reef habitats, evidence the importance of systematics studies that 

provide data to conserve and regiment trade actions (Calado, 2006).  

In 1879, Miers (1879: 665) proposed Macrocoeloma to accommodate part of the species 

previously included in Pericera Latreille, 1825. Nowadays, species of Pericera are distributed 

into the genera Stenocionops Desmarest, 1823, Omalacantha Streets, 1871, Macrocoeloma, 

and Tiarinia Dana, 1851. Miers also mentioned the inclusion of Pericera [Pisa] trispinosa 

(Latreille, 1825) as type species, originally included in Periceridae Dana, 1851. He provided a 

superficial description for Macrocoeloma: “…a highly convex carapace and large branchial 

spines; parallel or almost parallel rostral spines; tubular orbits laterally projected and with broad 

infraorbital space; the male chelipeds have elongated palm and its dactyls meet or nearly meet 

when closed”. In 1925, Rathbun elaborated the diagnosis of Macrocoeloma and provided an 

identification key to the species described or included after Miers (1879).  

In 1958, Garth reviewed the Pacific species of spider crabs following Balss’ (1929) 

classification, which included Macrocoeloma in Macrocoelominae. However, Garth did not 

agree with his classification and grouped this subfamily into Mithracinae, using the first male 

gonopods as a primary character. 

Until recently, Mithracinae MacLeay, 1838 passed through several systematic changes, 

being sometimes considered as a family or subfamily of Majoidea. In 2014 Windsor and Felder 

proposed a comprehensive molecular phylogeny for the group and elevated it to the family 

status, suggesting the inclusion of Pitho Bell, 1836 and Hemus A. Milne-Edwards, 1875 and 

the exclusion of Coelocerus A. Milne-Edwards, 1875, Cyclocoeloma Miers, 1880, 

Cyphocarcinus A. Milne-Edwards, 1868, Leptopisa Stimpsom, 1871, Macrocoeloma, Micippa 

Leach, 1817, Picroceroides Miers, 1886, Stenocionops and Tiarinia. As a result of Windsor 

and Felder (2014) revision, Macrocoeloma was considered incertae sedis within Majoidea. 
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They suggested that Macrocoeloma is close related to other putative pisid crabs, such as 

Leptopisa, Stenocionops, Picroceroides and Libinia Leach, 1825. However, the relationship 

between these species is poorly known. In fact, the relationships between Macrocoeloma 

species have not been comprehensively studied up until now, making it difficult to assess the 

taxonomic position to the genus itself. 

Previous studies based on larval morphology had no success in stablish a taxonomic 

position for Macrocoeloma among majoids. Some authors suggested that Macrocoeloma did 

not belong to or was basal to Mithracidae clade (Yang, 1967; Kurata, 1969; Marques and 

Pohle, 2003). Yang (1967) described the zoeal stages of M. diplacanthum (Stimpson, 1860) 

and M. camptocerum (Stimpson, 1871) by comparing their descriptions to other mithracids. 

On the other hand, Gore et al. (1982) included Macrocoeloma in the Group I proposed by 

Ingle (1979), which includes Mithrax and Microphrys, but the definitions of Ingle were clearly 

plesiomorphic within Majoidea (Marques et al., 2003). 

In 2016, Colavite et al. described the first zoeal stage of M. subparallelum (Stimpson, 

1860) and compared it with M. camptocerum and M. diplacanthum, described by Yang (1967) 

and Marques et al. (2013), respectively. The authors suggested that the genus could be 

recognized through a combination of certain characters: distended forehead with strong 

underlying muscle bands, one dorsal spine and a distinct, strong spine in the distal article of 

the endopodite of the third maxilliped. Comparisons to other majoid zoea showed that the 

presence of this distinct spine in Macrocoeloma is similar to other genera within Epialtidae 

MacLeay, 1838 and Pisidae Dana, 1851, which was congruent with the phylogeny proposed 

by Windsor and Felder (2014). Based on these previous results, some databases already 

consider Macrocoeloma as Pisinae (see Worms, 2019), but a detailed revision of the group is 

essential to solve the taxonomic problems involved with the genus. 
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Macrocoeloma, as well as many genera of Majoidea, has some systematic and 

nomenclatural problems due to the similarities between the congener species, which causes 

difficulties in identification. According to Stimpson (1871), Macrocoeloma has analogue 

species in both sides of America, such as: M. subparallelum [western Atlantic, WA] and M. 

villosum (Bell, 1836) [eastern Pacific, EP]; M. septemspinosum (Stimpson, 1871) [WA] and 

M. heptacanthum (Bell,1836) [EP]. Rathbun (1901) even observed that there are species with 

very similar morphology in the WA: M. concavum Miers, 1886, M. euthecum (Stimpson, 

1871) and M. intermedium Rathbun, 1901. The eastern Pacific species Macrocoeloma 

heptacanthum, M. maccullochae and M. villosum are also poorly studied with few specimens 

deposited in collections. Di Mauro (1982) rediscovered the type material of Pericera 

heptacantha and Pericera villosa of Prof. Bell in the Oxford Museum. This material was 

considered lost for over 50 years and, for this reason, was never compared with specimens in 

recent collections (Boone 1927; 1930; Rathbun, 1925; Garth 1946, 1958). Garth (1958) 

suggested that these materials could solve important taxonomic status questions of several 

pacific species that he had left as undecided (Di Mauro, 1982). One is the Macrocoeloma 

villosum, for which Garth (1958) suggested the possible existence of two distinct species. 

Macrocoeloma has another outlandish record in the Fiji Islands, Macrocoeloma 

trigonum Dana, 1852. The original description is the first and only record of occurrence of the 

species and genus outside the Americas. Macrocoeloma trigonum type material was collected 

during “The United States Exploring Expedition’ between 1938 and 1942. This expedition 

faced several difficulties, which could have led to a mislabeling of the material, with similar 

cases reported in the literature (e.g. Sesarma trapezium Dana, 1852 synonymous of Armases 

rubripes (Rathbun, 1897) (Abele, 1974); Acanthonyx simplex Dana, 1852 junior synonymous 

of A. petiverii H. Milne Edwards, 1834 (Emparanza et al., 2007) and Galene hawaiiensis 

Dana, 1852 junior synonym of Panopeus herbstii H. Milne Edwards, 1834 (Ng, Guinot, & 
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Davie, 2008 footnote in pg.191). Despite of that, M. trigonum was never studied and is still 

considered a valid species (Ng et al., 2008). 

Another taxonomic problem is the case between Macrocoeloma trispinosum (Latreille, 

1825) and M. nodipes (Desbonne in Desbonne & Schramm, 1867). These species have a 

morphological gradient between them, called by Rathbun (1925) as “variety”. She noticed the 

differences between the specimens deposited at the National Museum of Natural History, 

Smithsonian Institution (USNM) collections, dividing the two species into three series of 

specimens. However, she could not divide the series into three different species and decided 

to consider all M. trispinosum, with two subspecies M. trispinosum trispinosum, M. 

trispinosum nodipes, which was accepted by several authors (Rathbun, 1925; Wass, 1955; 

Powers, 1977; Soto, 1980; Williams, 1984; Abele and Kim, 1986; Nizinski, 2003). However, 

for more than 90 years, some authors alerted for the necessity of a careful revision of this 

potential complex of species (e.g. Rathbun, 1925; Abele, 1970; Coelho, 1971; Powers, 1977). 

Identification doubts reflect in the collection labels and species checklists and undermine the 

distribution of these “subspecies”. Also, the poorly detailed descriptions, and the loss of the 

type material of Macrocoeloma trispinosum and M. nodipes are troublesome to split or to 

synonymize both species.  

The absence of type material is not exclusive of these species. The types of five other 

species of Macrocoeloma are considered lost. Some of them are Stimpson's material was most 

likely destroyed in the Great Chicago Fire in 1871 (Evans 1967; Deiss and Manning 1981; 

Manning 1993; Vasile et al. 2005; Manning and Reed 2006). The Stimpson’s descriptions are 

in general short and poorly detailed, and the absence of figures in the original publication 

allows different interpretations of the morphological characters. In these cases, a neotype 

specimen is crucial to assure the correct application of the nomenclature through the material 

comparison. 
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The lack of a thorough taxonomic revision at the genus level also reflects in the higher 

taxonomic categories, resulting in a vague definition of several groups of species that leads 

many authors to divide a family into several subfamilies or to elevate subfamilies to family 

level, and/or establishing new tribes (Rathbun, 1925; Števcic, 2005; 2011; Ng et al., 2008, De 

Grave et al., 2009; Guinot, 2012; Windsor and Felder, 2014, Fig. 1). The internal placement 

of Majoidea groups and the internal relationship between the species is far from resolved 

(Marques and Pohle, 2003; Hultgren and Stachowicz, 2008; Mahon and Neigel, 2008; 

Hultgren et al., 2009; Davie et al., 2015b). Hence, there is acute need for an in-depth 

phylogenetic analysis of the Majoidea at all levels. 

Windsor and Felder (2014), were the first to include species of Macrocoeloma in 

molecular phylogenies (Fig. 1), followed by the recent phylogeny published by Colavite et al 

(2019) (Fig. 2). However, both inferences have no sufficient data to recover the internal 

relationships of Macrocoeloma and the position of this group still incertae sedis in Majoidea.  

In light of the taxonomic gaps, this study employs morphological and molecular 

analyses to reconstruct phylogenetic relationships of the genus Macrocoeloma and related 

genera. A taxonomic revision of Macrocoeloma is made, with new diagnosis and detailed 

descriptions, identification key, and distribution based on examined material. Also, lectotypes 

and neotypes are also designated in order to avoid further nomenclatural problems. 
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Figure 1. Molecular phylogenetic tree 

modified from Windsor and Felder (2014). 

Three used to indicate the position of 

Mithracidae in Majoidea with 

representatives of other families of the 

group. Macrocoeloma represented by two 

species (marked in dark red).  

Figure 2. Molecular phylogenetic tree modified 

from Colavite et al. (2019). Two species of 

Macrocoeloma used in the analyses (marked in 

dark red). 
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CONCLUSIONS 

 

The phylogenetic analyses revealed that Macrocoeloma is a Pisidae member. The 

monophyly of Macrocoeloma was demonstrated here, after exclusion of New genus 

septemspinosa gen. nov., comb. nov. and New genus heptacantha gen. nov., comb. nov. The 

monotypic genus Thersandrus Rathbun, 1897 is sister to Macrocoeloma followed by the New 

genus septemspinosa gen. nov., comb. nov. and New genus heptacantha gen. nov., comb. nov.   

Macrocoeloma is an exclusively amphi-American genus comprising 12 species. 

Lectotypes have been designated for M. concavum, M. euthecum and M. subparallelum; and 

neotypes for M. camptocerum, M. nodipes, and M. trispinosum. Although needed, the neotypes 

of M. diplacanthum, M. laevigatum, and M. trigonum will be designated in the future when 

more suitable specimens become available. 

Pericera diacantha is here considered a junior synonym of M. camptocerum.  

The Brazilian specimens previously identified as M. trispinosum revealed to be a 

distinct and valid species, M. trigonum, with molecular support. The type locality of this species 

was also corrected to the Rio de Janeiro. 

Macrocoeloma concavum, M. euthecum and M. laevigatum had the range of occurrence 

expanded to the southeast coast of Brazil.  

Despite of the lack of molecular support to separate Macrocoeloma trispinosum and M. 

nodipes, they are treated as two valid species considering their distinct morphology. 
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