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Abstract. Introduction: Sporadic aggregations of decapod crustaceans can occur for various reasons and in 
some cases their drivers are poorly understood. Objective: Here, we present our observations of an apparently 
rare massive aggregation of pelagic swimming crabs, Euphylax dovi.  Methods: During a research cruise at 
Cocos Island (5°32’34” N, 87°05’06” W), we encountered large numbers of E. dovii in surface waters in the eve-
nings of May 6-7, 2015, some of which we collected for identification prior to returning to the water. Results: 
Crabs of both sexes were identified, yet no females were bearing eggs. Crabs aggregated around a small dinghy 
used for scientific surveying from 4pm through 8pm each evening, and around our research vessel throughout 
the night, presumably attracted by the lights. On both occasions, the aggregation dissipated around dawn. Crabs 
were not seen prior to or after the two nights. Conclusions: Sea surface temperatures at Cocos during this period 
were markedly warm, with no perceptible thermocline down to at least 40 m, coinciding with the onset of the 
2015 El Niño event. It appears that the aggregation formed in response to El Niño conditions, yet the biological 
reason behind it remains unknown.
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Temporary aggregations of marine orga-
nisms occur across taxa and for many reasons, 
which for crustaceans may include reproduc-
tion (Allee, 1927; Nemeth, 2009), feeding 
(Fielder, 1970), protection from predation 
during ecdysis (Carlisle, 1957), migration (see 
Allee, 1927) and even as a form of energy con-
servation (Ritz, 2000). They may be triggered 
by climatic conditions, either predictable or 
otherwise. Several species of crabs are known 
to form swarms under certain conditions, 
including the Mexican red crab, Pleuroncodes 

planipes Stimpson 1860 off Baja California 
in the Eastern Tropical Pacific (Kashkina & 
Kashkin, 1994), and the portunid crabs Poly-
bius henslowii Leach, 1820 in the NE Atlan-
tic (Gonzalez-Gurriarán, 1993) and Charybdis 
smithii Macleay, 1838 in the Indian Ocean (van 
Couwelaar, Angel, & Madin, 1997).

A further portunid species, the pelagic 
swimming crab, Euphylax dovii Stimpson, 
1860 (Decapoda: Brachyura: Portunidae) is 
found in the Eastern Tropical Pacific from 
Bahia de Manzanillo (Mexico) to Talcahuano, 
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Chile in coastal waters and as far west as 
120°W, including the oceanic islands of Gala-
pagos (Ecuador), Malpelo (Colombia) and Isla 
del Coco, often referred to in English as Cocos 
Island (Costa Rica) (Garth & Stevenson, 1966; 
Jerde, 1970). It can be highly abundant and 
can dominate the benthic community along 
the seabed at shallow depths in some areas, 
e.g. the continental shelf off Colombia (Norse 
& Estevez, 1977). Within this region, it is an 
important part of the diet of commercial fish 
species in the Eastern Pacific, such as yellowfin 
tuna, making up to 25% of stomach content 
volumes in some cases (Juhle, 1953; Perrin, 
Warner, Fiscus & Holts, 1970). Here, we des-
cribe the occurrence of a brief but massive 
aggregation of E. dovii at Cocos Island Natio-
nal Park, and discuss potential links to the 2015 
El Niño event.

MATERIALS AND METHODS

Cocos Island (Costa Rica) is a small (23.2 
km2) tropical island located along the Cocos 
Ridge in the Eastern Tropical Pacific biore-
gion (5°32’34” N, 87°05’06” W), approxi-
mately 500 km southwest of mainland Costa 
Rica (Fig. 1) (Cortés, 2008). The island was 
declared a national park in 1978, but due to its 
extraordinary marine biodiversity and impor-
tance as an aggregation site for endangered 
hammerhead sharks and green turtles, amongst 
other threatened marine migratory species, this 
was expanded to include its marine habitats in 
1991 and again in 2001. The current no-take 
marine reserve, covering 1997km2, extends to 
a radius of 22.2 kilometers offshore around the 
island, and was declared a UNESCO Natural 
World Heritage Site in 2002 (Alvarado, Cortés, 
Esquivel & Salas, 2012). As an oceanic island, 

Fig. 1. Cocos Island, Costa Rica, showing locations where E. dovii aggregations were observed.
Fig. 1. Isla del Coco, Costa, con ubicaciones de los lugares de avistamiento de agregaciones de E. dovii.



291Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 68(Suppl. 1): S289-S295, March 2020

Cocos has a small shelf area (300 km2) beyond 
which depths drop rapidly to several thousand 
meters (Lizano, 2001). The island sits near the 
intersection of the Panama current and is in 
the path of the eastward-flowing North Equa-
torial Counter-Current (NECC), which is at its 
strongest from August to January, while in the 
first trimester, advection the Gulf of Papagayo 
brings nutrients to the island  (Lizano, 2012). 

In May 2015, we carried out a research 
expedition on board the MV Alucia, to catch 
and track several species of sharks thought to 
reside at the island (for trip report see Arauz, 
Steiner, Hearn, & Antoniou, 2016). The obser-
vations described in this note, took place while 
fishing at night from a small inflatable dinghy. 
To explore the conditions at Cocos Island at the 
time of the aggregations, we accessed monthly 
sea surface temperature anomaly and daily sea 
surface temperature from satellite data made 
available at the NOAA/SWFSC Environmental 
Research Division.

Our research vessel was anchored at 
Chatham Bay (Fig. 1). We fished from a small 
dinghy close to Roca Sucia (Fig. 1), an offshore 
islet off the north coast of the main island, in 
the evenings of May 6-9 using hook and lines 
(full moon that month was on May 4). Fishing 
activities began at approximately 4 pm and 
continued past sunset to around 8 pm each eve-
ning. After dusk, on the evenings of May 6 and 
7 (but not on subsequent nights), we observed 
massive aggregations of reddish-purple swim-
ming crabs from around the dinghy at Roca 
Sucia to the research vessel at Chatham Bay 
(Fig. 2). By dawn, the crabs had descended to 
the seabed, which was at a depth of around 30 
m at our anchor location.

RESULTS

We brought a small number of individuals 
onto the boat for identification after which we 

Fig. 2. Specimens of the pelagic swimming crab Euphylax dovii observed at Cocos Island. A. Aggregations of E. dovii 
observed at Chatham Bay. B. Close-up of E. dovii rostrum and cheliped or claw. C. Dorsal view of E. dovii. D. Ventral view 
of E. dovii. Photography (Ian Kellet: A, B; Alex Hearn: C, D).
Fig. 2. Especímenes del cangrejo pelágico Euphylax dovii observados en Isla del Coco. A. Agregación de E. dovii observado 
en Bahía Chatham. B. Vista de cerca de rostrum y tenaza de E. dovii. C. Vista dorsal de E. dovii. D. Vista ventral de E. dovii. 
Fotografías (Ian Kellet: A, B; Alex Hearn: C, D).
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released them back into the water. We obser-
ved individuals of both sexes. None of the 
females were ovigerous. Based on Garth & 
Stevenson (1966) we identified the species as 
Euphylax dovii.

None of the science team on board, with 
a combined experience of >50 expeditions to 
Cocos Island since the turn of the century, had 
observed this phenomenon before. However, 
according to a local dive operator, who was 
also there at the time, a similar event occu-
rred approximately a decade earlier, around 
2007 (S. Blum, Undersea Hunter Group, 
personal communication).

The aggregation occurred approximately 
during the greatest positive sea surface tempe-
rature anomaly ever recorded for Cocos Island 
(Fig. 3a). Sea surface temperature peaked 
over 30°C in the week to the observation, but 
instead of dropping rapidly after this (as in 
the following year), temperatures remained 
warmer than usual throughout the next few 
months, with the onset of the El Niño event of 
2015 (Fig. 3b).

DISCUSSION

The swarm of adult E. dovii of both sexes 
described here may be related to increased food 
availability around the island due to the warm 
conditions, or may also be a spawning event. 
Although E. dovii is a pelagic crab, here we 
found it at the surface in shallow coastal waters 
around the island at night, and on the seabed 
(~20-30 m) during the day. Many species of 
decapod crustaceans attach their eggs to their 
pleopods until hatching. Spawning in portunid 
species appears to depend on the availability 
of sandy substrate – without this, eggs fail to 
attach. Norse & Fox-Norse (1977) suggest 
that despite its pelagic life history, E. dovii has 
not evolved a mechanism of attachment inde-
pendent of the substratum and must therefore 
migrate to shallow waters for spawning. Our 
observations may be consistent with pre-spaw-
ning aggregation behavior before settling to the 
seabed, which would explain why the females 
we collected were not ovigerous.

Onshore migrations of pelagic swimming 
crabs are not unique to this species. In the 
Indian Ocean, the portunid crab Charybdis 
smithii forms seasonal surface swarms that are 
apparently monsoon-driven (Romanov, Potier, 
Zamorov, & Ménard, 2009) and migrate ons-
hore in the month of October to form nocturnal 
surface swarms (van Couwelaar et al., 1997). 
Another portunid crab, Polybius henslowei 
Leach, 1820 forms surface aggregations at 
certain times of year in the northwest Atlantic, 
which are thought to be related to reproduction 
(Allen, 1968).

Swarming is not limited to the portunids. 
The Galatheid crab Pleuroncodes planipes, 
larvae, juveniles and early adults are plankto-
nic its adult stage was originally thought to be 
entirely pelagic, as large numbers of specimens 
were occasionally washed up along beaches 
of Baja California, Mexico (Boyd, 1967). It 
is the most common species in the microne-
kton of southern California current, and is 
known to form dense swarms which have been 
hypothezised to be related to reproduction 
(Gomez & Sanchez, 1997) or feeding as a res-
ponse to local upwelling (Hutchings, Pitcher, 
Probyn, & Bailey, 1995) or a combination of 
both (Robinson, Anislado, & Lopez, 2004).

However, the swarming behavior of the 
above-mentioned species appear to follow 
some seasonal pattern. In the case we present, 
this is the first documented report of a massive 
aggregation of E. dovii in the Eastern Tropi-
cal Pacific since the 1997-8 El Niño event, 
when large aggregations of this crab were 
observed in bays of the western Galapagos 
Islands, attracted by the lights (Hickman & 
Zimmerman, 1990). Similar aggregations are 
reported in previous years of El Niño events 
(Garth, 1946). Our observations took place at 
the start of the 2015-16 El Niño event, which 
developed into one of the strongest in recorded 
history (Jacox et al., 2016). Given the intensity 
of vessel-based tourism at both Galapagos and 
Cocos, it is unlikely that these swarms occur 
regularly and are simply not being observed. 
While reproductive purposes should not be dis-
counted, it is hard to imagine an evolutionary 
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Fig. 3. A. Monthly sea surface temperature anomaly for Cocos Island from 1910-2019. B. Daily sea surface temperature at 
Cocos Island for 2015-16 (Data extracted from NOAA/SWFSC Environmental Research Division).
Fig. 3. A. Anomalía de la temperatura superficial mensual para isla del Coco entre 1910-2019. B. Temperatura superficial 
diaria para Isla del Coco para 2015-2016 (Datos extraídos de NOAA/SWFSC Environmental Research Division).
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pressure that could have led to such a strategy 
based on sporadic events.
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RESUMEN

Una breve agregación masiva de cangrejos pelá-
gicos Euphylax dovii (Decapoda: Portunidae) en la 
Isla del Coco, Costa Rica, coincide con el inicio de un 
evento El Niño. Introducción: Las agregaciones esporá-
dicas de crustáceos decápodos ocurren por varias razones, 
y en algunos casos no se conocen los factores que las 
provocan. Objetivos: En esta publicación presentamos 
nuestras observaciones sobre un evento aparentemente no 
muy común, de una agregación masiva de cangrejos pela-
gicos Euphylax dovii.  Métodos: Durante una expedición 
científica a Isla del Coco (5°32’34” N, 87°05’06” W), 
encontramos grandes cantidades de cangrejos pelágicos en 
las aguas superficiales en las noches del 6 al 7 de mayo, 
2015. Colectamos algunos individuos para identificarlos 
antes de liberarlos nuevamente. Resultados: Identificamos 
cangrejos de ambos sexos, pero ninguna hembra en estado 
ovígero. Los cangrejos se agregaron alrededor de una 
pequeña panga que utilizamos para realizar actividades de 
muestreo científico entre las 4pm y las 8 pm cada tarde, 
y alrededor de nuestro buque de investigación durante la 
noche, presumiblemente atraídos por las luces. En ambas 
ocasiones, la agregación disipó antes del amanecer. No se 
avistaron cangrejos en las noches anteriores o posteriores. 
Conclusiones: Las temperaturas superficiales marinas en 
Isla del Coco durante este periodo fueron altas, sin termo-
clina hasta al menos 40 m, coincidiendo con el inicio del 
evento El Niño de 2015. Parece que la agregación se formó 
en respuesta a las condiciones del Niño, pero las  razones 
biológicas dicha agregación no se conocen.

Palabras clave: Brachyura; Pacífico Este Tropical; El 
Niño; agregación masiva.
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