
First record oF the dinoFlagellate Prorocentrum panamense  
(Prorocentrales, dinoPhyceae) in the Mexican PaciFic FroM 

the archiPiélago de revillagigedo

Primer registro del dinoflagelado Prorocentrum 
panamense (Prorocentrales, Dinophyceae) en el 

Pacífico Mexicano recolectado en el Archipiélago 
de Revillagigedo

resUMen. Se reporta por primera vez el dinoflagela-
do Prorocentrum panamense en la costa del Pacífico de 
México. Diez células de P. panamense se encontraron en 
muestras de red procedentes de aguas superficiales en tres 
islas del Archipiélago de Revillagigedo donde se recolec-
taron muestras en marzo de 2017. Los sitios de muestreo 
tenían una profundidad aproximada de 60-70 m y la tem-
peratura superficial del agua estaba entre 21 y 23 ºC. 
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The epiphytic dinoflagellates began to receive atten-
tion when Gambierdiscus Adachi & Fukuyo was identi-
fied as responsible for ciguatera fish poisoning, the prin-
cipal cause of non-bacterial illness associated with the 
consumption of fish in tropical areas (Fukuyo, 1981). The 
dinoflagellate genus Prorocentrum Ehrenb. comprises 
planktonic and benthic, epiphytic and sand-dwelling spe-
cies. Some epiphytic species such as Prorocentrum lima 
(Ehrenb.) F. Stein are known as producers of okadaic acid 
and other toxins (Faust et al., 1999; Faust & Gulledge, 
2002). Osorio-Tafall (1942) described several species of 
Prorocentrum in the coastal waters of Mexico. One of the-
se species, P. mexicanum Osorio-Tafall (1942) has gained 
much attention as a widespread toxic species (Gómez et 
al., 2017). Currently, 27 species of Prorocentrum have 
been reported in the Mexican Pacific (Osorio-Tafall, 1942; 
Hernández-Becerril et al., 2000; Okolodkov & Gárate-Li-
zárraga, 2006; Gárate-Lizárraga & Muñetón-Gómez, 
2008; Muciño-Márquez et al., 2015; Gárate-Lizárraga et 
al., 2016; Morquecho-Escamilla et al., 2016; this study).

In molecular phylogenies, species of Prorocentrum 
are divided into three clades: one clade mostly composed 
of planktonic species such as P. micans Ehrenberg and 
the tychoplanktonic species P. mexicanum; another clade 
mostly composed of epiphytic species such as P. lima; and 
a third clade including the epiphytic species Prorocentrum 
panamense Grzebyk, Y. Sako & B. Berland (Grzebyk et 
al., 1998). This species was first described from Contado-
ra Island, Pacific coast of Panama, and the Mururoa atoll, 
French Polynesia (Grzebyk et al., 1998), and was further 

reported from tropical waters of the Indian Ocean, from 
the Caribbean Sea (Hansen et al., 2001; Hoppenrath et al., 
2014), and from Chinese waters (Luo et al., 2017). To-
xicity of this species has been tested for Chinese strains, 
and they do not produce a detectable level of okadaic acid 
(Luo et al., 2017).

Many planktonic species are bloom-forming, and 
many benthic species are toxic and may reach high cell 
concentrations. Around 80 species of Prorocentrum have 
been described, out of which 29 are benthic dwellers (Ho-
ppenrath et al., 2014). Along the Pacific coast of Mexico 
27 species of Prorocentrum have been reported (see abo-
ve references). Of these, only Prorocentrum belizeanum 
M.A. Faust, P. concavum Y. Fukuyo, P. emarginatum Y. 
Fukuyo, P. lima, P. maculosum M.A. Faust, and P. rha-
thymum are considered benthic or tychoplanktic (tycho 
planktonic) because they have been identified in phyto-
plankton samples. The goal of this paper is to report the 
first record of Prorocentrum panamense in the central Pa-
cific coast of Mexico from Archipiélago de Revillagigedo.

The Archipiélago de Revillagigedo is located in the 
eastern Pacific Ocean, 386 km southwest of the souther-
nmost tip of the Baja California Peninsula and 720 to 
970 km west of the Mexican mainland (Fig. 1). The Ar-
chipiélago de Revillagigedo is a serial nomination made 
up of four remote islands and their surrounding waters: 
San Benedicto, Socorro, Roca Partida and Clarión (http://
whc.unesco.org/en/list/1510). The islands have been part 
of Manzanillo municipality of the Mexican state of Coli-
ma. As part of a multidisciplinary study, several surveys 
were performed approximately 50-100 m off three of the 
islands of the Archipiélago de Revillagigedo (San Bene-
dicto, Socorro, and Roca Partida Islands) from December 
2016 to April 2017. Geographical coordinates and depths 
of the three sampling sites are shown in Table 1. Surface 
tows were made for 5 min. with a 20 µm mesh plank-
ton net. The plankton concentrate was fixed with Lugol’s 
solution and later preserved in 4% formalin. Sea surface 
temperature was measured with a bucket thermometer 
(Brannan, U.K.). Observations were made using a Carl 
Zeiss® phase-contrast microscope. A digital Konus® ca-
mera (8.1 MP) was used to record the images.

A total of ten cells of P. panamense were identified 
from 5 phytoplankton net samples (Figs. 2-6). This spe-
cies was found in samples from Benedicto, Socorro and 
Roca Partida Islands (Table 1). Eight other planktonic 
species were also recorded; Prorocentrum balticum (Loh-
mann) Loeblich, P. compressum (Bailey) T.H. Abé ex J.D. 
Dodge, P. dentatum F. Stein, P. gracile F. Schütt, P. ko-
reanum M.S. Han, S.Y. Cho & P. Wang, P. rostratum F. 
Stein, P. sigmoides Böhm, and P. triestinum J. Schiller. 
Seawater temperatures recorded at the same time as the 
collections ranged from 21 to 23°C (Table 1).
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Description: Cells of P. panamense are broadly heart-sha-
ped with a rounded posterior margin; valves are asymme-
trical. Cells ranged in size from 46-48 µm in length and 
40-43 µm in width (n=5). The periflagellar area is located 
anteriorly off-center in a shallow raised depression. The 
identification was based on the cell shape (Figs. 2-6), and 
the distribution of the pores was examined to confirm the 

identity (Figs. 3-5). This taxon is characterized by strong 
depressions with pores inside. The sieve-like depression is 
observed on the edge of the right valve (white arrow; Fig. 
3). The shape of Prorocentrum panamense is very dis-
tinctive, similar only to the planktonic species P. nanum 
J. Schiller that is significantly smaller. P. panamense also 
differs from P. pseudopanamense Chomérat & Nézan, 

 Figure 1.  Sampling area located in the Archipiélago de Revillagigedo 
in the Mexican Pacific.

Sampling sites Date Geographical coor-
dinates

Water column 
depth (meters)

Type of 
bottom

Surface seawater 
temperature (oC)

Number of cells 
in samples

Isla San Benedicto (El Boiler) 03/03/2017 19°19´51.816´´N,    
110°48´48.6´´W 30-40 Rocky 23 4

Isla Socorro (Punta Tosca) 03/03/2017 18° 46´ 10.3´´N ,  
111°02´ 15.616´´ W 30-40 Mainly 

sandy 23 1

Isla Socorro (Dedos de Lava) 28/03/2017
19°17’48.336´´N, 
110°48’ 9.72´´W 30-40 Rocky and 

sandy 22 1

Isla Socorro (Cabo Pierce) 28/03/2017 18°46´41.088´´N,  
110°54´22.68´´W 30-40 Rocky and 

sandy 23 2

Isla Roca Partida  30/03/2017 18°59´30.12´´N,  
112°4´58.583´´W 70-80 Rocky 21 2

Table 1. Geographical coordinates for each station, water column depth, sampling date, number of cells of P. panamense and surface 
seawater temperature recorded in 5 field sampling sites at the Archipiélago de Revillagigedo.
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which is not heart-shaped. The species P. panamense has 
been previously reported from coral reef, sandy and turf 
algae habitats (Grzebyk et al., 1998; Hansen et al., 2001). 
In the present study, this species was collected from the 
surface waters in sampling stations located at a distance 
of 50-100 m from the islands (Table 1). The cells of P. 
panamense appeared in a plankton assemblage composed 
of the epiphytic dinoflagellate Cabra matta S. Murray & 
D.J. Patterson (not illustrated) and Sinophysis canalicu-
lata Quod, Ten-Hage, Turquet, Mascarell & Couté (Figs. 
7-8), that later has been previously reported for the Gulf of 
California and the Gulf of Tehuantepec, Mexico (Okolo-
dkov & Gárate-Lizárraga, 2006), as well as the epibenthic 
diatoms Biddulphia biddulphiana (W. Sm.) Boyer (Fig. 
9), Podocystis spathulata (Shadbolt) Van Heurck (Fig. 
10), and Rhabdonema adriaticum Kütz (Fig. 11). This su-
ggests that P. panamense is a common species in benthic 
habitat around the islands of the Revillagigedo Archipela-
go. Confirmation from samples collected in benthic habi-
tats is needed.

acknowledgMents

Pelagios Kakunjá, A.C., and Quino El Guardian 
crew provided support to collect phytoplankton samples. 
Thanks are due to T. Palamatti and A. Aldana (IPN-CI-
CIMAR) for collecting field samples, M. M. Gowing 
(University of California at Santa Cruz, California, USA) 
for the English edition, and to D. Oviedo Juárez (ICMyL, 
UNAM) for helping us with the literature search. G. Her-
nández-García (Departamento de Difusión y Divulgación, 
CIBNOR, La Paz) provided figure 1. We also thank the 

anonymous reviewers who provided useful comments 
and suggestions that improved the manuscript. The pro-
ject was funded by Instituto Politécnico Nacional, Mexico 
(grant SIP-20170585). The authors are COFAA and EDI 
fellows.

reFerences
Faust, M.A., J. Larsen & Ø. Moestrup. 1999. Potentia-

lly toxic phytoplankton. 3. Genus Prorocentrum 
(Dinophyceae). 1–24. In: Lindley, J.A. (Ed.), ICES 
Identification Leaflets for Plankton. ICES, Copenha-
gen, (Leaflet no. 184), Faust, M.A. & R.A. Gulled-
ge. 2002. Identifying harmful marine dinoflagellates. 
Smithson. Contrib. U.S. Nat. Herb., 42: 1–144. 

Gárate-Lizárraga, I., Y.B. Okolodkov & R. Cortés-Altami-
rano. 2016. Microalgas formadoras de florecimientos 
algales en el Golfo de California. 130–145. In: Gar-
cía-Mendoza, E., Quijano-Scheggia, S.I., Olivos-Or-
tiz, A. & Núñez-Vázquez, E.J. (eds.). Florecimientos 
algales Nocivos en México. . Ensenada, México.

Grzebyk, D., Y. Sako & B. Berland. 1998. Phylogenetic 
analysis of nine species of Prorocentrum (Dinophy-

 2  4  6 5 3

 9  11 8  10 7

Figs. 2–11. Microalgae observed in the Archipiélago de Revillagigedo during March 2017. Five different specimens of Prorocentrum 
panamense collected in the Archipiélago de Revillagigedo in left-valve view (Figs. 2 and 3) and in right-valve view (Figs. 4, 5 and 6). Fig. 
3. Left thecal view showing numerous depressions and a large sieve-like structure (white arrow). Two cells of Sinophysis canaliculata; 
blue arrow indicates some cyanobacteria-like cells (Fig. 7), and green arrow indicates a narrow thecal slit located in the proximal part of 
the left hypothecal plate (Fig. 8). Biddulphia biddulphiana (Fig. 9), Podocystis spathulata (Fig. 10), and Rhabdonema adriaticum (Fig. 
11).

Fukuyo, Y. 1981. Taxonomical study on benthic dinofla-
gellates collected in coral reefs. Bull. Jpn. Soc. Sci. 
Fish., 47: 967–978. 
https://doi.org/10.2331/suisan.47.967

Gárate-Lizárraga, I. & M. del S. Muñetón-Gómez, 2008. 
Bloom of Peridinium quinquecorne Abé in la Ense-
nada de La Paz, Gulf of California (July 2003). Acta 
Bot. Mex., 83: 33–47. 
https://doi.org/10.21829/abm83.2008.1059

https://doi.org/10.2331/suisan.47.967
https://doi.org/10.21829/abm83.2008.1059


66 Gárate Lizárraga & González Armas

Hoppenrath, M., S.A. Murray, N. Chomérat & T. Horigu-
chi. 2014. Marine benthic dinoflagellates – unveiling 
their worldwide biodiversity, E. Schweizerbart’sche 
Verlagsbuchhandlung, 5: 276 pp.

Luo, Z., H. Zhang, B. Krock, S. Lu, W. Yang & H. Gu. 

Morquecho-Escamilla L., A. Reyes-Salinas & Y.B. Oko-
lodkov. 2016. Illustrated taxonomic guide of the Ma-
rine Dinoflagellate Collection (CODIMAR) / Guía 
taxonómica ilustrada de la Colección de Dinoflage-
lados Marinos (CODIMAR). Centro de Investigacio-
nes Biológicas del Noreste, S.C. (CIBNOR), La Paz, 
Baja California Sur, México. x + 147 pp.

Okolodkov, Y.B. & I. Gárate-Lizárraga. 2006. An annota-
ted checklist of dinoflagellates (Dinophyceae) from 
the Mexican Pacific. Acta Bot. Mex., 74: 1–154. 

 

ceae) inferred from 18S ribosomal DNA sequences, 
morphological comparisons, and description of Pro-
rocentrum panamensis, sp. nov. J. Phycol., 34: 1055–
1068. 
https://doi.org/10.1046/j.1529-8817.1998.341055.x

Hernández-Becerril, D.U., R. Cortés-Altamirano, R. 
Alonso-Rodríguez. 2000. The dinoflagellate genus 
Prorocentrum along the coast of the Mexican Pacific. 
Hidrobiologia,  418:  111–121. 
https://doi.org/10.1023/A:1003806719515

Hansen, G., J. Turquet, J.P. Quod, L. Ten-Hage, C. Lu-
gomela, M. Kyewalyanga, M. Hurbungs, P. Wawiye, 
B. Ogongo, S. Tunje & H. Rakotoarinjanahary. 2001. 
Potentially harmful microalgae of the western Indian 
Ocean – a guide based on a preliminary survey. IOC 
Manuals and Guides, 41: 1–105.

2017. Morphology, molecular phylogeny and oka-
daic acid production of epibenthic Prorocentrum 
(Dinophyceae) species from the northern South Chi-
na Sea. Algal Research, 22: 14–30. 
https://doi.org/10.1016/j.algal.2016.11.020

Osorio-Tafall, B.F. 1942. Notas sobre algunos dinoflage-
lados planctónicos marinos de México, con descrip-
ción de nuevas especies. An. Esc. Nac. Cienc. Biol., 
11: 435–447. 
https://doi.org/10.21829/abm74.2006.1008

Muciño-Márquez,  R.E., I. Gárate-Lizárraga & D.J. 
López-Cortés. 2015. Variación estacional del géne-
ro Prorocentrum (Dinophyceae) en dos granjas atu-
neras en la Bahía de La Paz, México. Acta Biol. Co-
lomb., 20: 195–206. 
https://doi.org/10.15446/abc.v20n1.42442

Gómez, F., D. Qiu & S. Lin. 2017. The synonymy of the 
toxic dinoflagellates Prorocentrum mexicanum and 
P. rhathymum and the description of P. steidingerae 
sp. nov. (Prorocentrales, Dinophyceae). J. Eukaryot. 
Microbiol. https://doi.org/10.1111/jeu.12403

https://doi.org/10.21829/abm74.2006.1008
https://doi.org/10.15446/abc.v20n1.42442
https://doi.org/10.1016/j.algal.2016.11.020
https://doi.org/10.1023/A:1003806719515
https://doi.org/10.1111/jeu.12403
https://doi.org/10.1046/j.1529-8817.1998.341055.x
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/deed.es
https://creativecommons.org/licenses/by/4.0/legalcode

