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RED TIDE OCCURRENCES RECORDED IN MEXICO FROM 
1980 TO 1992 1 

SAMUEL GóMEZ-AGUIRRE • 

RESUMEN 

Con el propósito de reconocer las localidades y la regularidad con que ocurren 
las mareas rojas, las especies que las causan y la presencia o ausencia de toxinas 
en sus productos celulares, los estudios planctológicos hechos durante 1980-1992 
en las costas del Pacífico, en el Golfo de México y en el Caribe, empleando análisis 
cualitativos y cuantitativos por la técnica de Utermóhl para microplancton de 
muestras de agua en invertoscopio, son integrados e n este trabajo. Cuarenta 
mareas rojas fueron registradas y de éstas, 30 fueron observadas en los últimos 
cinco años (1987-1992) . Trece fue ron tóxicas, producidas por: Pyrodinium 
bahamense (2) , Gymnodinium catenatum (3), Protoperidinium trochoideum (2), 
Protoperidinium sp. ( 1), Gonyaulax triacantha ( 1), Gymnodinium splendens ( 1), 
Alexandrium sp. y Gonyaulax spp. ( 1), Gymnodinium breve ( 1), y Prorocentrum mini
mum (1 ). Las otras 27 mareas rojas fueron inocuas producidas por: Mesodinium 
rubrum ( 15), Noctiluca scintillans (3), Ceratiumfurca ( 4), Ceratium tripas ( 1), Ceratium 
sp. y Prorocentrum sp. ( 1), Noctiluca sp. y Ceratium sp. ( 1), Gymnodinium sanguineum 
(1) y Prorocentrum spp. (1) . Sus tamaños relativos variaron de 100 ha (tóxica) a 
8000 km2 (tóxica), con densidades de 17 000 000 y 1090000 céls/ 1, respectivamente. 

Palabras clave: dinoflagelados, México 1980-1 992. 

ABSTRACT 

With the purpose of recognizing the localities and the regularity of occurrence 
of the red tides, the species which cause it and the toxicity o r no t of its cellular 
products, planktological studies made during 1980-1992 on the Pacific coast, in 

I Synthesis of contributions to the First Seminary-Workshop on Red Tides and Mortality of Marine 
Organisms in the Caribbean Sea, 16-19 Septl992, !OC and 10-UDO, Cumana, Venezuela, and in the 
Vlll lntemational IUPAC Symposium on Mycotoxins and Phycotoxins, 8-11 Nov.1992, National Anthro
pology Museum, Mexico City. 

• Instituto de Biología, UNAM, Apartado Postal 70-1 53, 04510 México, D.F. 
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the Gulf of Mexico and in the Caritbean, using qualitative and quantitative tests 
(Utermohl techniques by invertscope for microplankton of water samples) were 
integrated. Forty red tides were recorded, of which 30 occurred in the last five 
years ( 1987-1992). Thirteen were toxic, produced by: Pyrodinium bahamense (2), 
Gymnodinium catenatum (3), Protoperidinium trochoideum (2) , Protoperidinium sp ( l ), 
Gonyaulax triacantha ( 1), Gymnodinium splendens ( 1), Al.exandrium sp. and Con· 
yaulax spp. ( 1), Gymnodinium breve ( 1), and Prorocentrum mínimum ( 1). The other 
27 red lides were innocuous, produced by: Mesodinium rubrum ( 15) , Noctiluca 
scintillans (3), Ceratium furca ( 4), Ceratium tripos (1), Ceratium sp. and Prorocenlrum 
sp ( 1), Noctiluca sp. and Ceratium sp. ( 1), C,·mnodinium sanguineum ( l) a nd 
Prorocentrum spp. (1). Their magnitude varied from 100 ha (toxic) to 8000 km2 

(toxic), with densities of 17 000 000 and 1 090 000 cells/ 1, respectively. 

Key words: dinoflagellate blooms, Mexico 1980-1992. 

INTRODUCTION 

Red tide is the common term for a series of biological phenomena resulting from 
microplankton blooms, mainly dinoflagellates, cyanophytes, diatoms and sorne cili· 
ates. Due to the high density and their cellular pigments, they give a reddish ap
pearance to the surface water, mainly in the coastal zone. 

Such plankton blooms of procariotic and eucaryotic organisms are harmful to 
the environment due to the accumulation of extracellular metabolic products 
(Graneli et al, 1990). In many cases these blooms are toxicogenic, and tests have 
been carried out for dinoflagellates and recently also for nitzschioids diatoms. O ther 
detrimental effects are dueto the lack of dissolved oxygen, causing occlusion of the 
respiratory organs of pelagic organisms and ultimately death (Taylor & Seliger, 1979; 
Smayda & Shimizu, 1991). During red tide blooms the marine aerosols containing 
toxins associated with marine particles cause severe respiratory irritation to humans 
along the shore (Pierce et al, 1990). Their ingestion by fish, mollusks or crustaceans 
results in the accumulation of toxins in the tissues; if these, in turn, are consumed by 
humans or other vertebrates, intoxication will result and, depending on the type of 
toxin and its quantity , this may also cause death. 

Nevertheless, despite the regular occurrence ofred tides and their importance 
in public health due to frequent cases of poisoning caused by shellfish consume 
(Mee et al., 1986), these phenomena have not been given sufficient attention. Un· 
fortunately it was necessary for people to die before the importance of the occur· 
rences of red tide was realized, in studies in the Mazatlan Bay, Sinaloa (Cortés· 
Altarnirano, 1987; Cortés·Altamirano & Núñez-Pastén, 1992), in the Salina Cruz 
Bay, Oaxaca (Sotomayor-Navarro, 1992; Cortés-Altamirano et al, 1993) and in sorne 
coastal lagoons (Gómez-Aguirre, 1987). These studies have been made more widely 
known through the Sociedad Mexicana de Planctología, A.C. 



RED TIDE OCURRENCES IN MEXICO 15 

The literature on red cides in Mexico is sparse and mainly refers to dinoflagel
lates. If we consider the main publicacions o n this copie, namely Osorio-Tafall 
(1942). Balech (1967, 1988), Hernández-Becerril ( 1987, 1988, 1991 ), Gárate
Lizárraga ( 1991 ), Turrubiates-Morales ( 1994) , Gómez-Aguirre & Gómez-Noguera 
(1994). Gómez-Aguirre (1996), and Licea et al. (1995), a lack of concinuity and 
follow-up to the invescigacions may be noted, in spite ofthe risk that these phenom
ena represent fo r public health. 

The afore mencio ned situacion is in strong contrast with what is happe ning at 
the inte rnacional level. Asan example we need only mention such specialized stud
ies as those of: Taylor & Seliger (1979) , Anderson et al (1985), Cosper et al (1989), 
Graneli et al (1990), Murphy (1991 ), Smayda & Shimizu (1991 ). 

The purpose of the present work is to integrate data on red tides from recent 
years (1980-1992) with the aim of presencing a panorama of the occurrence of 
these phenomena in the seas of Mexico, and it attempts to show the importance of 
chis problem, its increasing occurrence in the last decade, and its potencial risk to 
public health , fishery.resources and aquaculture management 

MATERIAL AND METHOD 

Colleagues ofvarious inscitucions throughout the country were contacted and re
quested the following data on red cides o bserved: locality, date and duracion, esti
mate size in km2, species involved density (cells/ml, applying the Utermóhl tech
nique), toxic or innocuous character and type of stain produced. These data were 
collated with the informacion of the accumulated records from reports and related 
conferences and symposia in Mexico (i.e. Congreso Nacional de Oceanografía, 
Reunión de la Sociedad Mexicana de Planctología, Inte rnacional Symposium on 
Marine Biology) . 

RESULTS AND CONCLUSIONS 

Info rmation on 40 red cides during the period 1980 to 1992 was obtained (Fig.1 and 
Table 1). Thirty incidents are found in the records from the last five years (1987-
1992), possibly because more attention has been paid to important locacions on the 
Pacific coast, the afore mencioned Mazatlan Bay, Salina Cruz Bay, and in estuaries 
and coastal lagoons. 

In table 1, in chronological order, 21 different locacions from both the Pacific 
and the Atlancic coast of Mexico are shown, and the following details of the red 
cides are given: locality, date and duracion, escimated size in km2, species which 
produce them, density of populacion (cells/ ml), their toxic or innocuous charac
ter, the type of stain o bse rved and author references. This data was collected in 
field studies, and is untested in laboratories. 
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The red cides were observed during severa! months of the year, with a greater fre
quency in autumn and winter. They varied from a short pe1iod (one or severa! weeks) 
to sorne months and, in one case two years in a coastal lagoon in the Gulf of Mexico. 
Sixteen species which cause red tide were found: 15 dinoflagellates and one ciliate. The 
following 13, of 40 inciden ts, were toxic: Pyrodinium bahamense (2), Protoperidinium 
trochoideum (2), Gonyaulax triacantha (1), Alexandrium sp. and Gonyaulax spp. (1), 
Gymnodinium catenatum (3), Protoperidinium sp. ( 1), Gymnodinium splendens ( l ), 
Gymnodinium breve ( 1), and Prorocentrum mínimum ( 1) . 

The other 27 red cides were innocuo us, and were produced by: J\llesodinium rubrum 
(ciliate, 15), Ceratiumfurca (4), Ceratium sp. and Prorocentrumsp. (1), Gymnodinium 
sanguineun ( 1), Noctiluca scintillans (3), Ceralium tripas ( 1), Noctiluca sp. and Ceratium 
sp. ( 1), Prorocentrum spp. ( 1) . 

The cellula r density of red ti des varied from 157 ce lis/ mi (Noctiluca scintillans) 
in Concepció n Bay, to 17 000 cells/ ml (Prorocentrum mínimum) in a sh rimp farm in 
Mazatlán , Sinaloa, and the estima te of rela tive size were of l 00 ha in shrimp farms 
to 8000 km2 in Oaxaca. 

The type of stain defin ed as a continuo us path was the more common (Table 1 ). 

108' 
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Fig. l. Localities of red tides records in Mexico ( 1980-1992). 
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Additional remarks. During the autumn and winter of 1992-1993 the occurrence of 
a new kind of red tide produced by Pyrodinium bahamense var. compressum and of a 
highly toxic nature became known. This was observed from the coast ofNicaragua, 
Guatemala and Chiapas, Mexico. The recurrence of this phenomena can be an 
indicator of the system of water masses from Central American converging towards 
the Gulf ofTehuantepec and other latitudes of Mexico, as was observed in October 
1995, in the coast of Guerrero and Michoacan and then in Decembe r were re
po rted in Guatemala, both incidents being produced by the same species. Finally, 
in October 1996, 1 recorded a high bloom of Pyrodinium bahamensevar. bahamense in 
coastal lagoons of the Biosphere Reserve ofSian Ka'an (Gómez-Aguirre, 1998); and 
in 1997 (unpublished) the occurrence of red tide highly toxic, was observed in Baja 
California, Sinaloa and Tamaulipas. This major occurrence of toxic phytoplankton 
blooms, undoubtedly calls for the establishment of a mo re comprehensive system 
of monitoring these phenomena in Mexico and Central America. The prevention 
of human intoxications, the imposition of a closed season and sanitary or health 
measures, including medica! and clinical treatments in case of intoxica tions be
comes urgent . 
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