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Pearlfish Carapus bermudensis from the sea cucumber Holothuria 
mexicana in Belize (Central America)
Arlenie Rogers1,*, Jean-François Hamel2 and Annie Mercier3

Pearlfish (Carapidae) are specialised fishes that mainly live in the respiratory tree of sea cucumber hosts 
(Arnold 1956; Shen and Yeh 1987; Smith and Tyler 1969; Smith 1964) in a relationship that has generally 
been defined as commensalism (Parmentier et al. 2003; Van Den Spiegel and Jangoux 1989; Parmentier et al. 
2016). However, some species such as Encheliophis spp. are known to feed off their host’s gonad (Murdy and 
Cowan 1980; Parmentier et al. 2003; Pamentier and Vandewalle 2005; Parmentier et al. 2016). 
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The present article highlights the occurrence of 
the pearlfish Carapus bermudensis (Figure 1) inside 
the sea cucumber Holothuria mexicana in Belize. 
Adults of H. mexicana were collected from Buggle 
Caye (16˚28.377’ N: 88˚21.77’W) on 14 July 2015 at 
a depth 1.2 m; at Frenchman Caye (16˚06.347’N: 
88˚33.702’W) on 9 June 2014 at a depth of 10.7 m; 

and from the Range (16˚05.616’N: 88˚42.827’W) on 
12 February 2012 at a depth of 7.6 m. The latter 
two sites consisted of seagrass (Thalassia testudi-
num), sand and coral rubble and were within the 
Port Honduras Marine Reserve, while the former 
site consisted of patch coral, sand and T. testudi-
num (Figure 1).

Figure 1. Locations where sea cucumbers (H. mexicana) hosting the pearlfish C. bermudensis were 
found. The map shows 1: Buggles Caye, 2: Frenchman Caye and 3: the Range (Port  

Honduras Marine Reserve). See Table 1 for details about samples. 
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The distribution range of the sea cucumber H. 
mexicana primarily includes the Western Central 
Atlantic and the Caribbean Sea (Bruckner 2006); it 
is reported to occur in Florida (Engstrom 1980), the 
Yucatan Peninsula of Mexico (Fuente-Betancourt et 
al. 2001), Belize (Perez and Garcia 2012), Panama 
(Guzman and Guervarra 2002), Venezuela (Conde 
et al. 1991; Laboy-Nieves et al. 2001; Rodriguez-
Milliet and Pauls 1998; Tagliafico et al. 2011), as 
well as in the Azores (Hansson 2001; Toral-Granda 
et al. 2013). The distribution of the pearlfish C. ber-
mudensis centres in the Western Atlantic, including 
North Carolina, Bermuda, the Bahamas, the Gulf 
of Mexico from the Florida Keys (USA) to Cuba, 
throughout the Caribbean Sea, and along the South 
American coast to southern Brazil (Smith-Vaniz 
et al. 2015). Known sea cucumber hosts of C. ber-
mudensis include H. mexicana (Smith and Tyler 1969; 
Trott 1970; Tyler et al. 1992; Hasbun and Lawrence 
2002) Actinopyga agassizi (Arnold 1956; Van Meter 
and Ache 1974; Hasbun and Lawrence 2002), Isos-
tichopus badionotus (Smith and Tyler 1969; Vergara 
et al. 2016); Eostichopus arnesoni, Holothuria lentigi-
nosa (Miller and Pawson 1979; Valentine and Goeke, 
1983), Selenkothuria glaberrima, Theelothuria princeps 
and Thyone sp. (Phyllophoridae, Dendrochirotida) 
(Smith et al. 1981; Trott 1970; Markle and Olney 
1990; Tyler et al. 1992), Astichopus multifidus (Trott 
1970); Holothuria glaberrima (Trott 1970) and Holo-
thuria princeps (Dawson 1971). 

In this study, a total of 12 individuals of C. ber-
mudensis were found in seven out of 172 adult sea 
cucumbers that were examined (Table 1). All sea 
cucumbers containing pearlfish were strictly col-
lected in seagrass (T. testudinum) between patch 
coral reefs or coral rubble and sand habitats. In two 

cases, more than one pearlfish (Figure 2A) were 
found living in the same host (Figure 2B). One sea 
cucumber contained five pearlfishes, one contained 
two pearlfishes and the other five contained only 
one pearlfish each. Multiple pearlfish infestation 
has previously been described by Pamentier and 
Vandewalle (2005) where a total of six individu-
als of C. homei were found in one sea cucumber of 
the species Bohadschia argus and Meyer-Rochow 
(1977) found 15 individuals of C. mourlani in the sea 
cucumber Bohadschia argus (Jaeger) at Banda Island 
(Indonesia). Aronson and Mosher (1951) reported 
four individuals of C. bermudensis in a single host in 
the Bimini Lagoon (Bahamas) whereas other stud-
ies have reported only single individuals of this 
species occurring in the H. mexicana hosts in Belize 
(Tyler et al. 1992) and Honduras (Hasbun and Law-
rence 2002). 

No obvious side effect was noted in the hosts dur-
ing the present study. The sea cucumbers host-
ing pearlfish ranged from 15–27 cm total length 
(relaxed) and the pearlfish ranged from 10–12.5 cm 
total length (Table 1). Pearlfishes were either found 
in the respiratory tree or in the coelomic cavity of 
H. mexicana (see table 1). Previous reports of C. ber-
mudensis found in H. mexicana do not mention the 
location where they were found inside the host 
(Smith and Tyler 1969; Trott 1970; Tyler et al. 1992; 
Hasbun and Lawrence 2002). Five of the specimens 
were deposited at the ECOSUR museum in Che-
tumal, Mexico with sample number SCBZ001 and 
Field ID PHMR001. They were identified using 
genetic barcoding; the species had previously been 
identified by the Smithsonian Institute in Belize 
with sequences deposited in Gene Bank (accession: 
GU224746).

Table 1.	 Collection sites of the sea cucumber H. mexicana and the pearlfish C. bermudensis (see also Figure 1 for the 
map). The sea cucumbers’ total length (relaxed) and the number of pearlfish per sea cucumber, with their 
sizes and location in the host.

H. mexicana Collection 
sites (on fig. 1)

Sea cucumber 
total length (cm)

Number of pearlfish 
per sea cucumber

Pearlfish total 
length (cm)

Location of the pearlfish 
in host

1 1 15 1 10 Coelomic cavity

2 1 17 1 10.5 Coelomic cavity

3 1 21 1 10 Respiratory tree

4 1 23 1 12.5 Coelomic cavity

5 1 27 1 11.5 Respiratory tree

6 2 27 5 10; 10; 11.5; 12; 
12.5

Coelomic cavity

7 3 23 2 11; 11 Coelomic cavity



75SPC Beche-de-mer Information Bulletin #38 – March 2018

Acknowledgements 
We would like to acknowledge Eduardo Barrientos, 
Hector Saldivar and Marvin Saldivar for their help 
in collecting the specimens. Thanks to the Belize 
Fisheries Department for providing logistical sup-
port and to Kirah Foreman and Celso Cawich for 
sample preparation. 

References
Aronson L.R. and Mosher C. 1951. Observations on the 

behavior and ecology of the West Indian pearlfish. 
Abstract. Anatomical Record 111:489.

Arnold D.C. 1956. A systematic revision of the fishes of 
the teleost family Carapidae (Percomorphi, Blen-
nioidea), with description of two new species. 
Bulletin of the British Museum (Natural History) 
4:247–307.

Bruckner A. (ed). 2006. Proceedings of the CITES work-
shop on the conservation of sea cucumbers in the 
families Holothuriidae and Stichopodidae. Kuala 
Lampur: U.S. Department of Commerce, National 
Oceanic and Atmospheric Administration. 244 p.

Conde J.E., Diaz H. and Sambrano A. 1991. Disintegration 
of Holothurian fecal pellets in beds of the seagrasss 
Thalassia testudinum. Journal of Coastal Research 
7(3):853–62.

Dawson C.E. 1971. Records on the pearlfish, Carapus ber-
mudensis, in the northern Gulf of Mexico and of a 
new host species. Copeia 1971:730–31.

Engstrom N. 1980. Reproductive cycles of Holothuria 
(Halodeima) floridana, H. (H.) mexicana and their hy-
brids (Echinodermata: Holothuroidea) in southern 
Florida, USA. International Journal Invertebrate 
Reproduction 2:237–44.

Fuente-Betancourt M.G., Jesús-Navarrete A., Sosa-Cor-
dero E. and Herrero-Perezrul M.D. 2001. Assess-
ment of the sea cucumber (Echinodermata: Holo-
thuroidea) as a potential fishery resource in Banco 
Chincorro, Quintana Roo, Mexico. Bulletin of Ma-
rine Science 68(1):59–67.

Guzman H.M. and Guervarra C.A. 2002. Population 
structure, distribution and abundance of three 
commercial species of sea cucumber (Echinoder-
mata) in Panama. Caribbean Journal of Science 
38(3–4):230–38.

Hansson H.G. 2001. Echinodermata. pp. 336–51. In: 
Costello M.J., Emblow, C. and White, R.J. (eds). 
European register of marine species: a check-list 
of the marine species in Europe and a bibliogra-
phy of guides to their identification. Collection 
Patrimoines Naturels. Paris: Muséum national 
d’Histoire naturelle. 

Hasbun C.R. and Lawrence A.J. 2002. An annotated de-
scription of shallow water holothurians (Echinoder-
mata: Holothuroidea) from Cayos Cochinos, Hon-
duras. Revista de Biologia Tropical 50(2):669–78.

Laboy-Nieves E.N., Klein E., Conde J.E., Losada F., Cruz 
J. J. and Bone D. 2001. Mass mortality of tropical 
marine communities in Morrocoy, Venezuela. Bul-
letin of Marine Science 68(2):163–79.

Markle D.F. and Olney J.E. 1990. Systematics of the pearl-
fishes (Pisces: Carapidae). Bulletin of Marine Sci-
ence 47:269–410.

Meyer-Rochow V.B. 1977. Comparison between 15 Cara-
pus mourlani in a single holothurian and 19 C. mour-
lani from starfish. Copeia 1977:582–84

Miller J.E. and Pawson D.L. 1979. A new subspecies of 
Holothuria lentiginosa Marenzeller from the western 
Atlantic Ocean (Echinodermata: Holothuroidea). 
Proceedings of the Biological Society of Washing-
ton 91:912–22.

Murdy E.O. and Cowan M.E. 1980. Observation on the 
behaviour and symbiotic relationship of the pearl-
fish Encheliophis vermicularis (Osteichthhys: Carapi-
dae). Kalikasan 9:309–312.

Pamentier E. and Vandewalle P. 2005. Further insight on 
carapid–holothuroid relationships. Marine Biology 
146:455–65.

Parmentier E., Vandewalle P. and Lagardere J.P. 2003. 
Sound producing mechanisms and recordings in 
three Carapidae species. Journal of Comparative 
Physiology 189:283–92.

Figure 2. (A) Individuals of Carapus bermudensis found in (B) sea cucumbers Holothuria mexicana in Belize.  
Scale bar represents 2 cm in A and 3 cm in B. 

A B



76 SPC Beche-de-mer Information Bulletin #38 – March 2018

Parmentier E., Lanterbecq D. and Eeckhaut I. 2016. From 
commensalism to parasitism in Carapidae (Ophi-
diiformes): Heterochronic modes of development? 
PeerJ 4:e1786 https://doi.org/10.7717/peerj.1786. 
Accessed 5 March 2018.

Perez A. and Garcia O.D. 2012. Socioeconomic assess-
ment of the sea cucumber fishery in Belize. In col-
laboration with the Belize Fisheries Department. 
University of Belize Environmental Research Insti-
tute. 49 p.

Rodriguez-Milliet E. and Pauls S.M. 1998. Sea cucumber 
fisheries in Venezuela. pp. 513–16. In: Proceedings 
of the 9th International Echinoderm Conference.

Shen S.C. and Yeh H.S. 1987. Study on pearlfishes (Ophi-
diifores: Carapidae) of Taiwan. Journal of Taiwan 
Museum 40:45–56.

Smith C.L. 1964. Some pearlfishes from Guam, with notes 
on their ecology. Pacific Science 18:34–40.

Smith C.L. and Tyler, J.C. 1969. Observations on the com-
mensal relationship of the western Atlantic pearl-
fish, Carapus bermudensis, and holothurians. Copeia 
1969:206–208.

Smith C.L., Tyler, J.C. and Feinberg, M.N. 1981. Popula-
tion ecology and biology of the pearlfish (Carapus 
bermudensis) in the lagoon at Bimini, Bahamas. Bul-
letin of Marine Science 3:876–902.

Smith-Vaniz W., Pina Amargos F., Curtis M. and Brown, 
J. 2015. Carapus bermudinensis. The IUCN list of 
threatened species. http://dx.doi.org/10.2305/
IUCN.UK.2015-4.RLTS.T16431946A16510322.en. 
Accessed 5 March 2018.

Tagliafico A., Rangel M.S. and Rago, N. 2011. Density and 
distribution of two species of holoturoids in Cuba-
gua Island, Venezuela. Revista de Biologia Tropical 
59(2):843–52.

Toral-Granda M.V., Alvarado J.J., Benavides M., Ortiz P., 
Mercier A. and Hamel J-F. 2013. Holothuria mexica-
na. http://www.iucnredlist.org/details/180492/0. 
Accessed 5 March 2018.

Trott L.B. 1970. Contribution of the biology of Carapid 
fishes (Paracanthopterygian: Gadiformes). Univer-
sity California Publications in Zoology 89:1–41.

Tyler J.C., Robins R.C., Smith L.C., Lavett C. and Grant 
G.R. 1992. Deepwater populations of the West-
ern Atlantic Pearlfish Carapus bermudensis (Ophi-
diiformes: Carapidae). Bulletin of Marine Science 
51(2):218–23.

Valentine J.F. and Goeke G.D. 1983. First record of Holo-
thuria lentiginosa enodis Miller and Pawson (Echino-
dermata) in the northern Gulf of Mexico. Northeast 
Gulf Science 6:155–56.

Van Den Spiegel D. and Jangoux M. 1989. La symbiose 
entre poissons Carapidae et Holothuries autour de 
lile de Laing (Mer de Bismarch, Papouasie Nou-
velle Guinee). Indo-Malayan Zoology 6:223–28.

Van Meter V.B. and Ache V.W. 1974. Host Location by 
the Pearlfish Carapus bermudensis. Marine Biology 
26(4):379–83.

Vergara W., Agudelo V. and Rodriguez A. 2016. Obser-
vations of Carapus bermudensis (Carapidae) in Isos-
tichopus badionotus (Stichopodidae) from Taganga 
Bay, Colombia. SPC Beche-de-mer Information 
Bulletin 36:90–91.


