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RED TIDE OCCURRENCES RECORDED IN MEXICO FROM
1980 TO 1992 '

Samuer GoOMEZ-AGUIRRE *

RESUMEN

Con el propésito 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 planctolégicos hechos durante 1980-1992
en las costas del Pacifico, en el Golfo de México y en el Caribe, empleando andlisis
cualitativos y cuantitativos por la técnica de Uterméhl para microplancton de
muestras de agua en invertoscopio, son integrados en este trabajo. Cuarenta
mareas rojas fueron registradas y de éstas, 30 fueron observadas en los dltimos
cinco anos (1987-1992), Trece fueron téxicas, producidas por: Pyrodinium
bahamense (2), Gymnodinium catenatum (3), Protoperidinium trochoideum (2),
Protoperidinium sp. (1}, Gonyaulax triacantha (1), Gymnodinium splendens (1),
Alexandrium sp. v 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), Ceratium furca (4), Ceratium tripos (1), Ceratium
sp. ¥ Prorocentrum sp. (1), Noctilucasp. y Ceratiumsp. (1), Gymnodinium sanguineum
(1) y Prorocentrum spp. (1). Sus tamarios relativos variaron de 100 ha (tdxica) a
8000 km? (t6xica), con densidades de 17 000 000y 1 090 000 céls/1, respectivamente,

Palabras clave: dinoflagelados, México 1980-1992.

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 or not of its cellular
products, planktological studies made during 1980-1992 on the Pacific coast, in
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the Gulf of Mexico and in the Caribbean, using qualitative and quantitative tests
(Utermo6hl techniques by inveriscope 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), Protoperidiniumsp (1),
Gonyaulax triacantha (1}, Gymnodinium splendens (1), Alexandrium sp. and Gon-
yaulaxspp. (1), Gymnodinium breve (1), and Provocentrum minimum (1}. The other
27 red tides were innocuous, produced by: Mesodinium rubrum (135), Nectiluca
scintillans (3), Ceratium furca (4), Ceratium tripos (1), Ceratium sp. and Prorocentrum
sp (1), Nectituca sp. and Ceratium sp. (1), Gymnodinium sanguineum (1) and
Prorocentrum spp. (1). Their magnitude varied from 100 ha (toxic) to 8000 km*
{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 some 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. Other
detrimental effects are due to 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 e al, 1990). Their ingestion by fish, mollusks or crustaceans
results in the accumulation of toxins in the dssues; 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 of red 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 ude was realized, in studies in the Mazatan Bay, Sinaloa (Cortés-
Altamirano, 1987; Cortés-Altamirano & Nunez-Pastén, 1992), in the Salina Cruz
Bay, Oaxaca (Sotomayor-Navarro, 1992; Cortés-Altamirano et al., 1993) and in some
coastal lagoons (Gomez-Aguirre, 1987). These studies have been made more widely
known through the Sociedad Mexicana de Planctologia, A.C.
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The literature on red tides in Mexico is sparse and mainly refers to dinoflagel-
lates. If we consider the main publications on this topic, namely Osorio-Tafall
(1942), Balech (1967, 1988), Herndndez-Becerril (1987, 1988, 1991), Garate-
Lizdrraga (1991), Turrubiates-Morales (1994), Gémez-Aguirre & Gomez-Noguera
(1994), Gémez-Aguirre (1996), and Licea et al. (1995), a lack of continuity and
follow-up to the investigations may be noted, in spite of the risk that these phenom-
ena represent for public health.

The afore mentioned situation is in strong contrast with what is happening at
the international level. As an 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 presenting a panorama of the occurrence of
these phenomena in the seas of Mexico, and it attempts to show the importance of
this problem, its increasing occurrence in the last decade, and its potential risk to
public health, fishery resources and aquaculture management

MATERIAL AND METHOD

Colleagues of various institutions throughout the country were contacted and re-
quested the following data on red tides observed: locality, date and duration, esti-
mate size in km? species involved density (cells/ml, applying the Uterméhl tech-
nique), toxic or innocuous character and type of stain produced. These data were
collated with the information of the accumulated records from reports and related
conferences and symposia in Mexico (i.e. Congreso Nacional de Oceanografia,
Reunién de la Sociedad Mexicana de Planctologia, International Symposium on
Marine Biology).

RESULTS AND CONCLUSIONS

Information on 40 red tides 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 locations on the
Pacific coast, the afore mentioned Mazatlan Bay, Salina Cruz Bay, and in estuaries
and coastal lagoons.

In table 1, in chronological order, 21 different locations from both the Pacific
and the Atlantic coast of Mexico are shown, and the following details of the red
tides are given: locality, date and duration, estimated size in km? species which
produce them, density of population {cells/ml}, their toxic or innocuous charac-
ter, the type of stain observed and author references. This data was collected in
field studies, and is untested in laboratories.
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The red ddes were observed during several months of the year, with a greater fre-
quency in autumn and winter. They varied from a short period (one or several weeks)
to some months and, in one case two vears 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 incidents, 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 (1),
Gymnodinium breve (1), and Prorocentrum minimum (1).

The other 27 red tides were innocuous, and were produced by: Mesodiniwm rubrum
(ciliate, 15), Ceratium furca (4}, Ceratium sp. and Prorocentrum sp. (1), Gymnodinium
sanguineun (1), Noctiluca scintillans (3), Ceratiuwm tripos (1), Noctiluca sp. and Ceratium
sp. (1), Prorocentrum spp. (1).

The cellular density of red tides varied from 157 cells/ml ( Noctiluca scintilians)
in Concepcién Bay, to 17 000 cells/ml (Prorocentrum minimum) in a shrimp farm in
Mazadan, Sinaloa, and the estimate of relative size were of 100 ha in shrimp farms
to 8000 km* in Oaxaca. '

The type of stain defined as a continuous path was the more common (Table 1).

—24*

4 BAHIA TORTUGAS

2 BAHIA CONCEPCION

3 BAHIA DE MAZATLAN

4 | AGUNAS HUIZACHE-CAIMANERO
S BAHIA DE CHAMELA

6 BAHIA DE MANZANILLO

T BAHIA DE SALINA CRUZ

B LAGUNA SUPERIOR

Fig. 1. 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 Pymdinium bahamense var. compressum and of a
highly toxic nature became known. This was observed from the coast of Nicaragua,
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 of Tehuantepec and other latitudes of Mexico, as was observed in October
1993, in the coast of Guerrero and Michoacan and then in December were re-
ported in Guatemala, both incidents being produced by the same species. Finally,
in October 1996, I recorded a high bloom of Pyrodinium bahamensevar. bahamensein
coastal lagoons of the Biosphere Reserve of Sian Ka’an (Gémez-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 more 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 medical and clinical treatments in case of intoxications be-
comes urgent.

ACKNOWLEDGEMENTS

I would like to thank the Instituto de Biologia, UNAM, for support to these studies.
Special thanks to 8. E. Gémez Noguera for collaboration in technical aspects of
field studies and laboratory research, also to R. Cortés Altamirano and O. Sotomayor
Navarro for data provided, and to Prof. E. Balech for his personal communications.
Thé comments of two annonymous reviewers considerably improved the original
manuscript.

LITERATURE CITED

Axpersox, D.M., AW. Waite & D.G. Baven (eds.) 1985, Toxic dinoflageliates. Elsevier, New
York. 561p.

Barkch, E. 1967. Dinoflagelados nuevos e interesantes del Golfo de México y Caribe. Revista
Museo Argentino Ciencias Naturales Bernardino Rivadavia 2(3):77-126.

Bacech, E., 1988. Una especie nueva del género Fragillidium (Dinoflagellata) de la Bahia de
Chamela, Jalisco, México. Anales Insi. Biol. Univ. Nac. Auton. México, Ser. Zool, 58(2):479-486.

CorTEs-ALTaMIRaNO, R. 1987, Observaciones de mareas rojas en la Bahia de Mazatlan, Sinaloa,
México. Ciencias Marinasi3(4):1-19.

CORTES-ALTAMIRANO, R. 8 A, NUREz-PasTEN. 1992, Doce anos de registros de mareas rojas en la
Bahia de Mazatlan, Sin., México (1979-1990}. An. Inst.Cienc. del Mar y Limnol. Univ. Nal.
Aunton. México 19(1):113-121.



RED TIDE OCURRENCES IN MEXICO 21

Cortis-AtTamirano, R, L. MuRoz-Casrera & O.Sotomavor-Navarro, 1993, Envenenamiento
paralitico por mariscos (PSP}, causado por el dinoflagelado Pyrodinium bahamense var.
compressum en la costa suroeste de México. An. Inst. Cienc. del Mar y Limnol, Univ.Nal.
Autén, México 20(1):43-54.

Cosper, E., E.J. CareenTer & V.M. Bricey (eds.) 1989. Novel phytoplankion blooms: Lecture notes
on coastal and estuarine studies. Springer-Verlag, Berlin. 787 p.

GAraTE-LizARRAGA, 1. 1991. Anilisis de una marea roja causada por Noctiluca scintillans
(Mcartney) Ehr. en Bahia Concepcidn, Baja California Sur, en febrero de 1989. Rev.
Tnvest. Cientif. Univ. Autén. de Baja California Sur, México. 2(1):35-43,

GOMEZ-AGUIRRE, S. 1987, Plancton de lagunas costeras de México. In: S. Gémez-Aguirre y
Arenas-Fuentes (eds.) Coniribuciones en hidrobiologia. Instituto de Biologia y Direccién
General de Publicaciones, Universidad Nacional Auténoma de México, México. pp.
207-222,

GOMEZ-AGUIRRE, S. & §.E. GOMEZ-NOGUERA. 1994, Hidrologia, plancton y meiofauna de lacuenca
estuarina Sinaloa/Nayarit en invierno 1991/1992 (Resultados preliminares). In: Memorias
IX Simposio Internacional de Biologia Marina (Jun.1992), Universidad Auténoma de Baja
California Sur, La Paz, B.C.S,, pp. 87-92.

GOMEZ-AGUIRRE, S. 1996, Sucesién del microplancton después del florecimiento de Alexandrium
peruvianus (Dinoflagellata) en cuiltivo mixto, In: Memorias I Reunién Internacional de
Planctologia y VIII Reunion Nacional de la Sociedad Mexicana Planctologia, 24-26 abril 1996,
Pitzcuaro, Michoacan, p. 20.

GOMEZ-AGUIRRE, 8. 1998, First record of Pyrodinium bahamense Plate (Dinoflagellata) in brack-
ish waters of the Mexican Caribean Coast Anales Inst. Biol, Univ. Nac. Autén. México Ser.
Zool. 69(1): 121-123.

Graxkid, E,, B, Sunpstrom, L. EpLer & D.M. Axpersox (eds.) 1990. Toxic marine pliytoplankion.
Elsevier, New York. 554 p.

Hernaxpez-Becerwr, D.U. 1987, A checklist of planktonic diatoms and dinoflagellates from
the Gulf of California. Nova Hedwigia 45(1-2):237-261.

Herninpez-BecerriL, D.U. 1988, Planktonic dinoflagellates (except Ceratium and
Protoperidinium) from the Gulf of California. Bot. Mar. 31:423-435,

Hérnaxpez-Becerwr, D.U. 1991, Protoperidinium (Dinophyceae) species in the Gulf of Califor-
nia and off the coast of Baja California. An. Inst. Cienc.del Mar y Limnol. Univ.Nal. Auton.
Meéxico 18(1):77-88.

Licea, 8., ].L.Morexo, HSaxtovo & G. Ficueroa (eds.) 1995. Dinoflageladas del Golfo de Califor-
nig. Universidad Auténoma de Baja California Sur, sEr-FOMES-PROMACO, México. 165 p.

Mk, L.D., AM.Espixo & G. Diaz. 1986. Paralitic shellfish poisoning with a Gymnoedinium
catenatum red tide on the Pacific Coast of Mexico. Mar. Environ. Res. 19.77-92.

MurpHy, M. (ed.) 1991, Red tide newsletter. Sherkin Island Marine Station, Co., Cork, Ireland,
vol. 4, pp.1-14,

Osoric-TarFaLL, B. 1942, Notas sobre algunos dinoflagelades plancténicos marines de México,
con descripcién de nuevas especies. Anales Escuela Nacional Ciencias Biolégicas, Instituto
Politécnico Nacional, México 11(4):435-447.

Pierce, R. H., M.S.Hexry, L.S.ProFrTT & P.A. Hassrouck, 1990, Red tide toxin (brevetoxin) a
enrichment in marine aerosol. In: E. Graneli e al. {(eds.} Toxic marine phytoplankton.
Elsevier, Amsterdam, pp. 397-402,

Smaypa, T.J & Y.SHimize (eds.) 1991, Toxic phytoplankton blooms in the sea. Elsevier, Amsterdam.
952 p.



22 5. GOMEZ AGUIRRE

SoToMavorR-Navarro, O. 1992, Desarrollo de la marea roja téxica producida por Pyrodinium
bahamensevar. compressum en el Golfo de Tehuaniepec, México, 1989-1990. In: Memorias,
IX Congreso Nacional de Oceanaografia, 23-25 (Nov.1992), Veracruz, México, p. 54.

TavLor, D.F. & HH. SeLiGer (eds.) 1979. Toxic dinoflagellate blooms. Elsevier, Amsterdam. 505p.

TurrUBIATESMORALES, J.R. 1994, Registro de Gymnodinium sanguineum K Hirasaka 1922, en la
marea roja observada en bahia Tortugas, B.C.S., durante abril-agosto de 1991. /n: Memorias
IX Simposio Internacional de Biologia Marina (Jun.1992), Universidad Autdnoma de Baja
California Sur, La Paz, B.C.S., México, pp. 81-85.





