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ABSTRACT

An annotated checklist of about 605 principally free-living dinoflagellate
species and infraspecific taxa from 91 genera reported from the Mexican Pacific is
presented on the basis of published literature, some theses, unpublished reports, and
original data. Literature references from 1878 to 2005 (in total, 311) are included
in the bibliography, and taxonomic notes in regard to some taxa are given, where
appropriate. The presence of illustrations divided into three categories (line drawings,
light micrographs and scanning electronic micrographs) in the cited works is indicated
as well as the known distribution of the taxa in the Mexican Pacific. The nomenclature
is brought up to date, and 193 species and infraspecific taxa are accompanied with
original comments. Four new combinations are proposed: Histioneis pieltainii (B. F.
Osorio) Okolodkov comb. nov., Latifascia subantarctica (Balech) Okolodkov comb.
nov., Peridiniella globosa (P. A. Dang.) Okolodkov comb. nov. and Protoperidinium
curtipes (Jorg.) Balech f. asymmetricum (Matzen.) Okolodkov comb. nov. Twenty-
nine nomina nuda were revealed. The leading genera are Protoperidinium (111
species), Ceratium (63) Dinophysis (41), Gonyaulax (25), Oxytoxum (22),
Gymnodinium (22), Prorocentrum (21), Alexandrium (17) Ornithocercus (12) and
Amphidinium (12). To discover the true dinoflagellate species diversity in the
Mexican Pacific, more studies on the athecate Gymnodiniales species, benthic and
epiphytic dinoflagellates, the ‘‘Diplopsalis group’’, the genus Protoperidinium and
recently described genera of the family Podolampadaceae, are needed.

Key words: checklist, Dinoflagellata, dinoflagellates, Dinophyceae, Mexican Pacific,
Mexico, North Pacific, taxonomy.
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RESUMEN

Se presenta una lista taxonomica con anotaciones de aproximadamente 605 especies
y taxones infraespecificos de dinoflagelados principalmente de vida libre comprendidos en
91 géneros que han sido reportados para el Pacifico Mexicano en la literatura publicada,
algunas tesis, reportes no publicados y datos originales. Las referencias de la literatura entre
1878 y 2005 (en total, 311) estan incluidas en la bibliografia, y en las notas taxondmicas
concernientes a los taxa proporcionados, donde se considerd apropiado. La presencia de
ilustraciones estd dividida en tres categorias (dibujos, fotografias en microscopio dptico, y
fotografias en microscopio electronico de barrido) y se indica la distribucion de los taxa
en el Pacifico Mexicano. La nomenclatura y 193 especies y taxa infraespecificos. Cuatro
nuevas combinaciones: Histioneis pieltainii (B. F. Osorio) Okolodkov comb. nov.,
Latifascia subantarctica (Balech) Okolodkov comb. nov., Peridiniella globosa (P. A.
Dang.) Okolodkov comb. nov. y Protoperidinium curtipes (Jorg.) Balech f. asymmetricum
(Matzen.) Okolodkov comb. nov. Veintinueve nomina nuda son revelados. Los géneros mas
importantes son Protoperidinium (111 especies), Ceratium (63), Dinophysis (41),
Gonyaulax (25), Oxytoxum (22), Gymnodinium (22), Prorocentrum (21), Alexandrium
(17), Ornithocercus (12) y Amphidinium (12). Para conocer la diversidad real de las
especies de dinoflagelados en el Pacifico Mexicano, se necesitan hacer mas estudios sobre
las especies atecados de los Gymnodiniales, los dinoflagelados bentdnicos y epifiticos,
el “‘grupo Diplopsalis’’, el género Protoperidinium y los géneros recientemente descritos
de la familia Podolampadaceae.

Palabras clave: lista floristica, Dinoflagellata, dinoflagelados, Dinophyceae, Pacifico
Mexicano, México, Pacifico Norte, taxonomia.

INTRODUCTION

The coastline of the Mexican Pacific extends approximately 8,475 km
between 14°30' N and 32°30' N and 92° W and 117° W. This region is influenced
by the California Current in its northwestern part, and by the Pacific North
Equatorial Current, the Pacific Equatorial Countercurrent and the Coastal Costa
Rica Current in the southeastern part, and lies within the limits of the tropical zone
in a broad sense. The surface tropical waters have temperatures greater than 25° C and
salinity usually less than 34 (Pacheco-Sandoval, 1991). These waters are carried
by the Pacific Equatorial Countercurrent, and the northern limit of their distribution
approximately corresponds to 15° N. Surface subtropical waters, characterized by
a salinity of 35 to 36 and a temperature from 15 to 30° C, can be found only in
the Gulf of California (Roden & Groves, 1959). Surface waters of the California
Current with a temperature of approximately 20° C and a salinity of 34.6 enter the
Mexican Pacific from the north and form a part of the Pacific North Equatorial
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Current, which is also formed by surface waters of the tropical East Pacific. In June-
July, the Coastal Costa Rica Current can reach as far as Cabo Corrientes, Jalisco.
In August-December and April-May, it reaches the Gulf of Tehuantepec and then
goes offshore. In January-March, the current does not reach the Gulf of
Tehuantepec, but goes west directly from Costa Rica, between 9° N and 12° N
(Pacheco-Sandoval, 1991).

The first publication referring to the dinoflagellate species reported from the
Mexican Pacific is that of Streets (1878). The next one, about dinoflagellates from
the states of Oaxaca and Chiapas, with the description of new species, appeared
in 1942 (Osorio-Tafall, 1942). Another article by Osorio-Tafall (1943) contains
some dinoflagellates species names from the Sea of Cortes. Gilbert & Allen (1943)
analyzed the phytoplankton samples collected during two surveys in the Gulf of
California in 1939 and 1940 and identified 24 dinoflagellate species. Graham (1943)
described Gymnodinium catenatum from the Gulf of California. Only three works
date back to the 1950-1960s (Klement, 1964; Barreiro-Giiemes, 1967; Round,
1967). A dozen works, which include dinoflagellate species names, were published
in the 1970s. Beginning in the 1980s, regular studies on dinoflagellates have been
carried out in the Gulf of California. The history of phytoplankton studies in Mexico
in general is described by Hernandez-Becerril (1993, 2003). Some theses include data
that have never been published. On the other hand, many articles contain secondarily
published data. In the last few years many abstracts with some new records have
been published. In our opinion, there is no discriminative difference between the data
published in peer reviewed journals, theses and abstracts; therefore, we considered them
all. In total, 311 publications that contain species names of the dinoflagellates found in
the Mexican Pacific were analyzed.

The aim of the present study was to unite all the available dinoflagellate data
reported from the Mexican Pacific. This type of study, but only for the Gulf of
California and the Magdalena-Almejas Lagoon System in Baja California Sur, and
without any critical comments, was done by Hernandez-Becerril (1987c) and
Garate-Lizarraga & Verdugo-Diaz (2001). Especially in view of the growing
problem of red tides and the problem of aquatic non-indigenous species in the study
area, updated information, based on all the records of dinoflagellates from the
Mexican Pacific, is urgently needed.

RESULTS
About 311 publications, abstracts, theses and reports on the phytoplankton,
dinoflagellates and toxicity were analyzed. Genera and species within them are ordered

alphabetically. Latin names of the taxa are updated, and only the names of the
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synonyms given in the original publications on the Mexican Pacific are also presented.
The nomenclatural and taxonomic synomyms are separated. The works where the
species are illustrated are marked with asterisks: an asterisk (*) meaning line drawings,
two asterisks (**) meaning light micrographs, and three asterisks indicating (***)
scanning electron micrographs. No difference is indicated between the authors' original
illustrations and those taken from the works by other authors (usually concerning
line drawings). The words “‘also as’’ before a taxonomic name mean that the taxon
was reported under more than one name in the same publication. When the name
of the same author is spelled differently in various publications, the spelling is unified.
Spanish double surnames are written with a dash regardless of their spelling in the
original publications.

The present list does not pretend to be a checklist in a strict sense, and to
check identifications of dinoflagellates made by other authors was impossible.
Furthermore, the illustrations are comparatively rare. Abbreviations of authors of
scientific names are used according to Brummitt & Powell (1992) unless they are
not listed in the book. The original comments are given for 194 species and
infraspecific taxa. Some names of the taxa were found to be a nomen nudum.
Sometimes, specimens were tentatively identified to a species or generic level using
the Latin abbreviations aff. or cf., and in this case the taxonomic names are given.
The obvious orthographic errors in the names of the taxa are corrected unless there
are several of them in one word and the interpretation may be different from ours.
Critical comments are given only for several taxa, mainly to clarify their nomenclature
or to give our opinion in especially difficult cases. The checklist is not only a
compilation, but presents a multi-year work of both authors with the samples taken
from coastal waters of all the maritime states of the Mexican Pacific but Sonora in
different seasons (in total, we analyzed about 600 samples taken with a water bottle
and a net of mesh size 20 to 40 um).

The geographic distribution within the Mexican Pacific is based on the published
and unpublished records. Geographic names are abbreviated as follows: MP - Mexican
Pacific (when the location is not indicated); BCP - Baja California Peninsula, GC
- Gulf of California, B.C.S. - Baja California Sur, B.C. - Baja California, Son. -
Sonora, Sin. - Sinaloa, Nay. - Nayarit, Jal. - Jalisco, Col. - Colima, Mich. - Michoacan,
Gro. - Guerrero, Oax. - Oaxaca, Chis. - Chiapas (Fig. 1). For some relatively rare
taxa, the original dimensions are given. If the records have not been previously
published, they are referred to as “‘this study’’ after the author's name, and the name
of the location within a Mexican maritime state is specified; the Gulf of Tehuantepec
is abbreviated as GT in the text (Fig. 2 and 3). Dinoflagellates recorded from the
Mexican Pacific comprise about 605 species and infraspecific taxa, not taking into
account the taxa identified to genus. Twenty-nine nomina nuda were revealed.
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Fig. 1. A map of the Mexican Pacific (B.C.S. - Baja California Sur, B.C. - Baja California,
Son. - Sonora, Sin. - Sinaloa, Nay. - Nayarit, Jal. - Jalisco, Col. - Colima, Mich. - Michoacan,
Gro. - Guerrero, Oax. - Oaxaca, Chis. - Chiapas).
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Fig. 2. Sampling sites in the southeastern Mexican Pacific.
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Fig. 3. Sampling sites in the northwestern Mexican Pacific (BAC - Bahia Concepcion, BMG
Bahia Magdalena, BMZ - Bahia Mazatlan, BP - Bahia de La Paz).

According to Sournia (1973, 1978, 1982, 1990), some species and infraspecific
taxa originally described under the International Code of Zoological Nomenclature
given in the checklist lack a Latin diagnosis. Under the current International Code
of Botanical Nomenclature (Saint Louis 1999 Code), Chapter IV, Section 2, Article
45.4, ‘“‘any of its names need satisfy only the requirements of the pertinent non-
botanical Code for status equivalent to valid publication under the present Code’’
(Greuter et al., 2000). Therefore, we considered it superfluous to give Latin diagnoses
for these taxa.

A list of species and infraspecific taxa

Acanthogonyaulax spinifera (J. Murray & Whitting) H. W. Graham, 1942: 53, fig.
64, 65.

Nom. syn.: Gonyaulax ceratocoroides (J. Murray & Whitting) Kofoid, 1910: 182.

Hernandez-Becerril, 1988b***  c¢** ***. Martinez-Lopez, 1993b; Licea-Duradn et

al., 1995; W of B.C.S., GC.
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Note: A. spinifera can be easily confused with the species of the genus Ceratocorys
F. Stein. However, while Ceratocorys has 5 precingular plates, 4. spinifera has 6
or 7 precingulars, although interpretation of small precingulars and anterior sulcal
plates is confused (Steidinger & Tangen, 1997).

Achomosphaera sp. Evitt, 1963: 163.
Pefia-Manjarrez et al., 2005** (as cysts); W of B.C.

Note: The genus Achomosphaera Evitt includes chorate dinoflagellate cyst species
and it 1s morphologically similar to the genus Spiniferites Mantell, which is known
as cysts of the genus Gomyaulax Diesing. The vegetative cell affinity of
Achomosphaera in the work by Pefia-Manjarrez et al. (2005) is still unknown (F.
Marret, pers. comm.).

Achradina pulchra Lohmann, 1902; 1920: 138, fig. 42a.
Hernandez-Becerril & Bravo-Sierra, 2004a***; GT.

Actiniscus pentasterias (Ehrenb.) Ehrenb., 1843(?): 103.

Martinez-Lopez & Verdugo-Diaz, 2000; Hernandez-Becerril & Bravo-Sierra,
2004a** ***; Garate-Lizarraga (this study); W of B.C. and B.C.S., GC (Bahia de
La Paz, B.C.S.); GT.

Akashiwo sanguinea (Hirasaka) G. Hansen & Moestrup in Daugbjerg, G. Hansen,
Larsen & Moestrup, 2000: 308, fig. 2F, G.
Nom. syn.: Gymnodinium sanguineum Hirasaka, 1922: 162.
Tax. syn.: G. splendens M. Lebour, 1925: 43, pl. 5, fig. 1; G. nelsonii G. W. Martin,
1929: 14, pl. 3, fig. 25, 26.
Kiefer & Lasker, 1975; Blasco, 1977; Valero-Gamboa, 1980; Pastén-Miranda &
Robles-Mungaray, 1982; Hernandez-Becerril, 1983, 1985a, ¢*, 1986, 1987b, c;
Rojas-Trejo, 1984; Caballasi-Flores, 1985; Cortés-Lara, 1985; Priego-Martinez,
1985; Cortés-Altamirano, 1987** *** 1995 2002** ***. Cortés-Altamirano &
Nufez-Pastén, 1991**  1992*; Garate-Lizarraga, 1992, 1995*, 1996, 2005**;
Orellana-Cepeda et al., 1993; Verdugo-Diaz, 1993, 1997; Martinez-Lopez & Garate-
Lizarraga, 1994; Turrubiates-Morales, 1994; Cortés-Altamirano et al., 1995a**, b,
c, 1996, 1999, 2002, 2004b; Licea-Duran et al., 1995, 1999; Nunez-Moreno, 1996;
Ochoa et al., 1996, 1997, 1998, 2002; Cortés-Altamirano & Alonso-Rodriguez,
1997**; Gérate-Lizarraga & Siqueiros-Beltrones, 1998, 2003; Gomez-Aguirre,
1998, 2003; Meave del Castillo & Hernandez-Becerril, 1998; Gomez-Aguirre et al.,
1999**; Herrera-Silveira, 1999**; Ochoa & Sierra-Beltrdn, 1999; Gérate-Lizarraga
et al., 2000, 2001a, c; Herrera-Galindo, 2000a (as G. aff. sanguineum), 2002 (as
G. aff. sanguineum); Gérate-Lizarraga & Verdugo-Diaz, 2001; Alonso-Rodriguez,
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2003* **; Ochoa, 2003a, b; Alonso-Rodriguez et al., 2004b* **; Alonso-Rodriguez
& Ochoa, 2004; Bustillos-Guzman et al., 2004; Hernandez-Becerril et al., 2004b;
Morquecho-Escamilla & Lechuga-Devéze, 2004; Sierra-Beltran et al., 2004; Garcia-
Hernandez et al., 2005; Pefia-Manjarrez et al., 2005; Okolodkov (this study); W of
B.C., GC (B.C.S., Son., Sin., Nay.), Jal., Col., Mich. (El Faro), Gro., Oax.

Note: The cells of A. sanguinea fixed with Lugol's solution maintain their shape and
proportions. This species was observed in a sample taken from Acapulco, Gro., in
May 2003, during a Gymnodinium catenatum bloom. Dimensions: 51-58 um long,
39-48 um wide, ca. 25 um deep.

Alexandrium acatenella (Whedon & Kof.) Balech, 1985 (Toxic Dinofl. 3rd Int.
Conf.): 37, fig. 19.

Nom. syn.: Gonyaulax acatenella Whedon & Kof., 1936: 31, fig. 8-13.

Cortés-Altamirano & Rojas-Trejo, 1982; Pastén-Miranda, 1983; Rojas-Trejo, 1984;

Caballasi-Flores, 1985; Cortés-Altamirano & Pastén-Miranda, 1985; Priego-Martinez,

1985; Sin., Jal.

Alexandrium affine (H. Inoue & Fukuyo in Fukuyo, K. Yoshida & H. Inoue) Balech,

1985 (Toxic Dinofl. 3rd Int. Conf.): 38, ex Balech, 1995: 55.
Garate-Lizarraga et al., 2001e, 2002c, 2003b, 2004b, c, 2005a, d; Band-Schmidt et
al., 2002, 2003a, b; Band-Schmidt, 2003; Morquecho-Escamilla & Lechuga-Devéze,
2003 (also cysts), 2004** (cysts); Alonso-Rodriguez et al., 2004b**; Morquecho-
Escamilla, 2004 (also cysts); Gérate-Lizarraga, 2005**; GC (B.C.S.).

Alexandrium catenella (Whedon & Kof.) Balech, 1985 (Toxic Dinofl. 3rd Int. Conf.):
37, fig. 2.
Nom. syn.: Gonyaulax catenella Whedon & Kof., 1936: 25, fig. 1-7; Protogonyaulax
catenella (Whedon & Kof.) F. J. R. Taylor, 1979: 51.
Gilbert & Allen, 1943; Osorio-Tafall, 1943; Klement, 1964* (as Gonyaulax
catenella?); Round, 1967; Gomez-Aguirre, 1972; De la Garza-Aguilar, 1983; Pastén-
Miranda, 1983; Cortés-Altamirano & Pastén-Miranda, 1984; Rojas-Trejo, 1984;
Priego-Martinez, 1985; Brinton et al., 1986; Herndndez-Becerril, 1987c, 1988c**;
Garate-Lizarraga, 1988**, 1995, 1996, 2005, this study; Muifioz-Cabrera, 1989;
Garate-Lizarraga et al., 1990, 1995, 2001a, 2002a, 2004c; Saldate-Castafieda et al.,
1991; Lechuga-Devéze et al., 1993, 2000; Martinez-Lopez & Garate-Lizarraga, 1994;
Licea-Duran et al., 1995**; Ochoa et al., 1996, 2002; Verdugo-Diaz, 1997; Cortés-
Altamirano & Hernandez-Becerril, 1998*; Lechuga-Devéze & Morquecho-Escamilla,
1998; Sierra-Beltran et al., 1998, 2004; Herrera-Silveira, 1999; Ronson-Paulin, 1999;
Morquecho-Escamilla et al., 2000a; Morquecho-Escamilla & Lechuga-Devéze, 2001;
Cortés-Altamirano, 2002**; Esqueda-Lara, 2003; Esqueda-Lara et al., 2003; Ochoa,
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2003a, b; Alonso-Rodriguez et al., 2004b; Band-Schmidt et al., 2005; W of B.C.S.,
GC (B.C.S., B.C., Son, Sin.), Jal., Col., Oax.

Note: A colony illustrated by Klement (1964) may be Alexandrium affine judging
from the shape, proportions and size of the cells. On the other hand, 4. affine lacks
the antapical spines mentioned by Klement. Round (1967) erroneously considered
Gonyaulax catenella to be synonymous to Gymnodinium catenata.

Alexandrium cohorticula (Balech) Balech, 1985 (Toxic Dinofl. 3rd Int. Conf.): 37,
fig. 5.
Okolodkov et al., 2003; Mich. (Caleta de Campos), Gro. (Zihuatanejo).

Note: Our cells were 37.5 um long, 42.5 um wide and 37.5 um deep.

Alexandrium compressum (Fukuyo, K. Yoshida & H. Inoue) Balech, 1995: 51, pl.
12, fig. 1-9.
Alonso-Rodriguez et al., 2004b**; Gérate-Lizarraga, 2005**; B.C.S.

Alexandrium digitale Ochoa, 2003a: 507, nomen nudum; Ochoa, 2003b: 11, nomen
nudum.

Alexandrium fraterculus (Balech) Balech, 1985 (Toxic Dinofl. 3rd Int. Conf.): 37,
fig. 4.

Nom. syn.: Gonyaulax fratercula Balech, 1964: 31, pl. 4, fig. 47-58.

Leon-Alvarez, 1983; GC, Jal.

Alexandrium kutnerae (Balech) Balech, 1985 (Toxic Dinofl. 3rd Int. Conf.): 37, fig.
8A-C.

Okolodkov (this study); Oax. (San Agustinillo, between Pto. Escondido and Pto.

Angel).

Alexandrium leei Balech, 1985 (Toxic Dinofl. 3rd Int. Conf.): 37, fig. 9A-C.
Okolodkov (this study); Mich. (EI Faro).

Note: The only cell we observed is 59 um long and 55 wm wide. The hypotheca
is asymmetric, with the left lobule larger; the first apical plate (1') is not connected
directly with the pore plate (Po), a ventral pore on the 1' plate connecting by a long
groove with the forth apical plate (4").

Alexandrium margalefi Balech, 1994 (Trans. Am. Microsc. Soc. 113, 2): 220, fig.
12-15.

Band-Schmidt et al., 2002, 2003b; Morquecho-Escamilla & Lechuga-Devéze,

2003**; Morquecho-Escamilla, 2004** (also cysts); GC (B.C.S.).
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Alexandrium minutum Halim, 1960: 101, fig. la-g.

Gongora-Gonzalez et al., 1999; Morquecho-Escamilla et al., 2000a; Goéngora-
Gonzalez, 2001; Morquecho-Escamilla & Lechuga-Devéze, 2001; Garate-Lizarraga
et al., 2002a; Alonso-Rodriguez et al., 2004b; Okolodkov (this study); GC (B.C.S.).

Alexandrium monilatum (J. F. Howell) Balech, 1985 (Toxic Dinofl. 3rd Int. Conf.):
34, fig. 3.

Nom. syn.: Gonyaulax monilata J. F. Howell, 1953: 153, fig. 1-5.
Gonzélez-Villalobos, 1971%*; De la Garza-Aguilar, 1983; Ledn-Alvarez, 1983;
Hernandez-Becerril, 1987c; Garate-Lizarraga, 1995, 2005; Licea-Duran et al., 1995;
Ochoaetal., 1996, 1998, 2002; Ronsén-Paulin, 1999; Gérate-Lizarraga et al., 2001a,
2002a, 2004c; Garate-Lizarraga & Siqueiros-Beltrones, 2003; Ochoa, 2003a, b;
Okolodkov (this study); W of B.C., GC (B.C.S., Son., Sin.), Jal., Gro.

Alexandrium ostenfeldii (Paulsen) Balech & Tangen, 1985: 338, fig. 3, 4, 5A-D.
Nom. syn.: Goniodoma ostenfeldii Paulsen, 1907: 20, fig. 2a-g.
Ceballos-Corona, 1988; Mich.

Alexandrium peruvianum (Balech & B. R. Mendiola) Balech & Tangen, 1985: 342.
Gomez-Aguirre, 1996, Okolodkov et al., 2003; Sin.

Alexandrium polyedra Ochoa, 2003a: 507, nomen nudum; Ochoa, 2003b: 11, nomen
nudum.

Alexandrium polygrama Ochoa, 2003a: 507, nomen nudum; Ochoa, 2003b: 11,
nomen nudum.

Alexandrium pseudogonyaulax (Biecheler) T. Horig., 1983 ex Yuki & Fukuyo, 1992:
398.

Gongora-Gonzalez et al., 1999; Morquecho-Escamilla et al., 2000a; Goéngora-

Gonzélez, 2001; Morquecho-Escamilla & Lechuga-Devéze, 2001, 2004**; Alonso-

Rodriguez et al., 2004b; Morquecho-Escamilla, 2004** (also cysts); Okolodkov (this

study); GC (B.C.S.), Mich. (Playa Azul).

Alexandrium tamarense (M. Lebour) Balech, 1985 (Toxic Dinofl. 3rd Int. Conf.):
38, fig. 20.

Nom. syn.: Gonyaulax tamarensis M. Lebour, 1925: 95, illust. 14, la-1d.

Verdugo-Diaz, 1997 (as A. cf. tamarense); Okolodkov (this study); GC (B.C.S., Sin.

- Mazatlan), Gro. (Acapulco), Oax. (Pto. Escondido, San Agustinillo).
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Alexandrium tamiyavanichii Balech, 1994 (Trans. Am. Microsc. Soc. 113, 2): 217,
fig. 1-6.

Sierra-Beltran et al., 1998, 2004; Garate-Lizarraga et al., 2004c; Gérate-Lizarraga,

2005; Nufez-Vazquez, 2005; GC (B.C.S.).

Alexandrium triacantha Ochoa, 2003a: 507, nomen nudum; Ochoa, 2003b: 11,
nomen nudum.

Alexandrium verior Ochoa, 2003a: 507, nomen nudum; Ochoa, 2003b: 11, nomen
nudum.

Alexandrium sp.
Alonso-Rodriguez et al., 2004b**; GC (B.C.S.).

Amoebophrya ceratii (Koeppen) Cachon, 1964: 70, pl. 1, fig. 6, pl. 2, fig. 7-11,
pl. 13, fig. 12-16.

Garate-Lizarraga & Siqueiros-Beltrones, 2003**; Garate-Lizarraga, 2005**; Garate-

Lizarraga & Mufieton-Gomez, 2005b**; Okolodkov (this study); W of B.C.; Mich.

(EI Faro).

Note: We observed A. ceratii in Ceratium furca which produced red tides and also
in a few specimens of C. macroceros, Blepharocysta splendormaris, Gonyaulax
polygramma and Protoperidinium steinii. Amoebophrya sp. was found in the
Guaymas Basin (Son.) hydrothermal vent environment (Edgcomb et al., 2002).

Amphidinium accusticum Castro-Sanchez, 1998: 39, 53, 55, 67, 69, nomen nudum.

Note: Possibly an error for Amphidinium acutissimum; however, it repeatedly appears
on five pages.

Amphidinium acutissimum J. Schill., 1933: 277, fig. 263a, b.
Meave del Castillo & Hernandez-Becerril, 1998; W of BCP (B.C.S., B.C.), Oax.

Amphidinium acutum Lohmann, 1920: 140, fig. 43.
Meave del Castillo & Hernandez-Becerril, 1998; Oax.

Amphidinium carterae Hulburt, 1957: 199, pl. 1, fig. 1.

Tax. syn.: 4. klebsii Carter, 1937: 58, pl. 8, fig. 12-15; non 4. klebsii Kof. & Swezy,
1921: 144. fig. Ul4, emend. F. J. R. Taylor, 1971: 129, fig. 1.

Hernéndez-Becerril, 1983, 1985a, 1986 (as A. cf. klebsi), 1987c; Gonzalez-Lopez,

1994, 2000; Licea-Duran et al., 1995; Nuiez-Vazquez et al., 2000; Nufiez-Vazquez
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et al., 2003; Nufiez-Vazquez, 2005**; Garate-Lizarraga (this study); W of B.C., GC
(Bahia de La Paz, B.C.S.).

Amphidinium crassum Lohmann, 1908: 252 ff., pl. 17, fig. 16.
Rojas-Trejo, 1984; Priego-Martinez, 1985; Verdugo-Diaz, 1997; B.C.S., Sin.

Amphidinium fusiforme G. W. Martin, 1929 (Bot. Gaz. 87, 4): 556, fig. 4-11.
Valero-Gamboa, 1980. GC.

Amphidinium globosum Schrod., 1911: 651, fig. 16.
Martinez-Hernandez & Hernandez-Campos, 1991; Meave del Castillo & Hernandez-
Becerril, 1998; Garate-Lizarraga & Verdugo-Diaz, 2001; W of BCP, GT.

Amphidinium lanceolatum Schréd., 1911: 650, fig. 15.
Rojas-Trejo, 1984; Priego-Martinez, 1985; Sin.

Amphidium operculatum Clap. & J. Lachm., 1859: 410, pl. 20, fig. 9, 10.
Nufiez-Vazquez, 2005**; GC (B.C.S.)

Amphidinium cf. pacificum Kof. & Swezy, 1921: 149, fig. U24, pl. 2, fig. 13.
Hernandez-Becerril, 1983, 1985a; GC.

Amphidinium schroederi J. Schill., 1928 (Arch. Protistenk. 62, 1): 134, fig. 10.
Hernéndez-Becerril, 1983 (as A. cf. schoederi), 1985a (as A. choederi); Rojas-Trejo,
1984 (as A. schroederi?); Priego-Martinez, 1985; Sin.

Amphidinium sphenoides A. Wulff, 1916: 105, pl. 1, fig. 9a, b.
Hernandez-Becerril, 1983 (as cf. A. sphenoides), 1985a; Rojas-Trejo, 1984; Priego-
Martinez, 1985; Sin.

Amphidinium turbo Kof. & Swezy, 1921: 155, Fig. U16, pl. 9, fig. 98.
Rojas-Trejo, 1984 (as A. turbo?); Caballasi-Flores, 1985; Licea-Duran et al.,
1995**; GC, Sin.

Amphilothus sp.
Cortés-Altamirano & Pastén-Miranda, 1982a; Pastén-Miranda, 1983; Priego-
Martinez, 1985; Sin.

Amphisolenia asymmetrica Kof., 1907 (Bull. Mus. Compar. Zool. Harvard Coll. 50,
6): 196, pl. 13, fig. 76.
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Gonzalez-Lopez & Siqueiros-Beltrones, 1990; Gonzalez-Lopez, 1994, 2000; Licea-
Duran et al., 1995; Hernandez-Becerril et al., 2003; GC.

Amphisolenia bidentata Schrod., 1900 (Mitt. Zool. Stat. Neapel 14): 20, 35, pl. 1,
fig. 16a, c.

Gonzalez-Villalobos, 1971**; Hernandez-Becerril, 1987c, 1988a**, b*** c;
Ceballos-Corona, 1988; Garate-Lizarraga, 1988*, 1992; Gérate-Lizarraga et al.,
1990; Gonzalez-Lopez & Siqueiros-Beltrones, 1990, 1998; Licea-Duran et al.,
1995***. Meave del Castillo & Hernandez-Becerril, 1998; Ochoa & Sierra-Beltran,
1999; Martinez-Lépez & Verdugo-Diaz, 2000; Garate-Lizarraga & Verdugo-Diaz,
2001; Esqueda-Lara, 2003; Hernandez-Becerril et al., 2003; W of B.C.S., Son., Sin.,
Jal., Col., Mich., Oax.

Amphisolenia globifera F. Stein, 1883: 24, pl. 21, fig. 9, 10.
Meave del Castillo & Hernandez-Becerril, 1998; Hernandez-Becerril et al., 2003;
Oax.

Amphisolenia lemmermannii Kof., 1907 (Bull. Mus. Compar. Zool. Harvard Coll.
50, 6): 199, pl. 14, fig. 88, &9.

Hernandez-Becerril, 1988c**; Gonzalez-Lopez, 1994, 2000; Licea-Duran et al.,

1995*; Esqueda-Lara, 2003; Hernandez-Becerril et al.,, 2003; Okolodkov (this

study); GC, Jal., Col., Gro. (Zihuatanejo).

Amphisolenia palaeotheroides Kof., 1907 (Bull. Mus. Compar. Zool. Harvard Coll.
50, 6): 199, pl. 14, fig. 84.
Hernandez-Becerril, 1988c**; Hernandez-Becerril et al., 2003; W of B.C.S.

Amphisolenia palmata F. Stein, 1883: 24, pl. 21, fig. 11-15.
Esqueda-Lara, 2003**; Esqueda-Lara et al., 2003; Herndndez-Becerril et al., 2004a;
Jal.

Amphisolenia rectangulata Kof., 1907 (Bull. Mus. Compar. Zool. Harvard Coll. 50,
6): 200, pl. 14, fig. 83.

Hernandez-Becerril & Meave del Castillo, 1994; Meave del Castillo & Hernandez-

Becerril, 1998; Hernandez-Becerril et al., 2003; Garate-Lizarraga (this study); GC

(Bahia de La Paz, B.C.S.), Oax.

Amphisolenia schroederi Kof., 1907 (Bull. Mus. Compar. Zool. Harvard Coll. 50,
6): 201, pl. 13, fig. 81.
Esqueda-Lara, 2003; Jal.
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Amphisolenia truncata Kof. & J. R. Michener, 1911: 294.
Esqueda-Lara, 2003**; Esqueda-Lara et al., 2003; Hernandez-Becerril et al., 2004a;
Jal.

Amylax triacantha (Jorg.) Sournia, 1984: 350.

Nom. syn.: Gonyaulax triacantha Jorg., 1899: 39.

Caballasi-Flores, 1985; Flores-Granados, 1986; Cortés-Altamirano & Nufiez-Pastén,
1992%*; Cortés-Altamirano, 1995; Cortés-Altamirano et al., 1995¢, 1999, 2000;
Garate-Lizarraga et al., 1995; Licea-Duran et al., 1995; Cortés-Altamirano &
Hernandez-Becerril, 1998*; Gémez-Aguirre, 1998; Herrera-Silveira, 1999; Géngora-
Gonzalez, 2001; Ochoa et al., 2002; Alonso-Rodriguez, 2003* **; Ochoa, 2003a;
Alonso-Rodriguez et al., 2004b* **; Alonso-Rodriguez & Ochoa, 2004; Garate-
Lizarraga, 2005; W of B.C.S., GC (B.C.S., Son., Sin.).

Note: Alonso-Rodriguez & Ochoa (2004) believe that all previous records of A.
triacantha (e.g., Cortés-Altamirano et al., 1995c, 1999), which caused a red tide in
Mazatlan Bay in 1990, are misidentifications of Peridinium quinquecorne. Our
examination of the cells from this area showed the presence of A. triacantha. The
cells were 45-49 um long (49-57 um with spines), 39-41 um wide and 27-29 um
deep. Recent plankton samples observed from Bahia de La Paz revealed the presence
of A. triacantha (Garate-Lizarraga, 2005). We have already discussed the presence
of this Arctic-boreal species in Mazatlan Bay, but it still remains an enigma
(Okolodkov, 1996, 1999a; Okolodkov & Dodge, 1996). Herrera-Silveira (1999) refers
to the occurrence of toxic red tides caused by this species, which we consider
undocumented and so incorrect. Ochoa (2003a, b) published the name A/exandrium
triacanta, which is illegitimate, referring to Gonyaulax triacantha as its synonym,
without indication of the author, year and place of publication.

Asterodinium spinosum Sournia, 1972: 152, fig. 5.
Hernandez-Becerril & Bravo-Sierra, 2004a**; Mich.

Balechina coerulea (Dogiel) F. J. R.Taylor, 1976: 113, pl. 37, fig. 443, pl. 40, fig.
481.

Meave del Castillo & Hernandez-Becerril, 1998; Esqueda-Lara, 2003; Garate-

Lizarraga (this study); Okolodkov (this study); W of B.C.A., GC (Bahia de La Paz,

B.C.S.), Jal., Gro. (Acapulco), Oax.

Note: The only identified cell from Oaxaca was 121 um long and 55 um wide.

Blepharocysta paulsenii J. Schill., 1937: 478, fig. 552a-i.
Garate-Lizarraga (this study); GC (Bahia de La Paz, B.C.S.).
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Blepharocysta splendormaris (Ehrenb.) Ehrenb., 1873: 4.

Ceballos-Corona, 1988; Meave del Castillo & Hernandez-Becerril, 1998; Garate-
Lizarraga (this study); W of B.C.S. (Bahia Magdalena), GC (Bahia de La Paz, B.C.S.;
B.C.), Mich., Gro. (Acapulco), Oax.

Boreadinium pisiforme J. D. Dodge & Hermes, 1981: 22, fig. 9-14.
Okolodkov et al., 2003 ; Sin. (Mazatlan).

Note: The only studied cell was 43 um long, 41 um wide and 38 um deep. We
failed to count the number of the precingular plates. Abé (1981) illustrates six plates
in B. breve (T. H. Abé) Sournia. Dodge & Hermes (1981) and Dodge & Toriumi
(1993) mention seven plates for the genus Boreadinium J. D. Dodge & Hermes.
Our specimen had 4 apical plates, which is characteristic only of the genus
Boreadinium, according to the authors of the last two publications mentioned, and
in some cases of the genus Oblea Balech ex Loebl. & A. R. Loebl., according to
Sournia (1986), who gives 3 or 4 apical plates for this genus. Thus, the data on the
epitheca pattern of the two genera under discussion are confusing. Furthermore, we
could not find significant differences between B. pisiforme and B. breve, apart from
the number of the precingular plates (7 in the former and 6 in the latter), that results
from infraspecific variation similar to what we observed in Diplopsalopsis bomba.
The presence of only one antapical plate in our specimen clearly points to the genus
Boreadinium.

Brachydinium capitatum F. J. R. Taylor, 1963: 75, pl. 7, fig. 1-3.
Hernandez-Becerril & Bravo-Sierra, 2000, 2004; W of B.C.S.

Calciodinellum operosum Deflandre emend. Montresor, Janofske & Willems, 1997:
123, fig. 10-13, 19.
Hernandez-Becerril & Bravo-Sierra, 2004a***; GT.

Centrodinium complanatum (Cleve) Kof., 1907 (Bull. Mus. Compar. Zool. Harvard
Coll. 50, 6): 186.
Okolodkov et al., 2003; Sin. (Mazatlan), Gro. (Zihuatanejo).

Note: Although we reported the occurrence of Centrodinium complanatum from the
waters of Guerrero state, our cells are also similar in morphology to the specimens
illustrated by Bohm (1933) and Schiller (1937) under the name of C. pulchrum and
to those illustrated by Balech (1962) as C. eminens pulchrum, the latter two names
being synonyms. However, our cells correspond well to the specimen of C.
complanatum as pictured by Rampi (1939). In his later work, Rampi (1951) described
and illustrated both C. complanatum and C. eminens f. pulchrum. Because our cells
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were intermediate forms between the two species, we consider them to represent
morphological variations of the same species, and in this case the name of C.
complanatum has priority as that validly was published 30 years before C. pulchrum.
Some cells formed chains which have not been previously reported.

Centrodinium pulchrum Bohm, 1933 (Bot. Arch. 35, 4): 404, fig. 8.

Nom. syn.: Centrodinium eminens Bohm f. pulchrum (Béhm) J. Schill., 1937: 434,
fig. 474.

Hernandez-Becerril & Bravo-Sierra, 2000; Hernandez-Becerril & Ledn-Alvarez,

2002; Gro.

Ceratium arietinum Cleve, 1900 (K. Sv. Vet.-Akad. Handl. 34, 1): 13, pl. 7, fig.
3 (C. tripos var. arietinum), var. arietinum.

Barreiro-Gliemes, 1967; Gonzalez-Villalobos, 1971%*; Santoyo-Reyes, 1972;

Hernandez-Becerril, 1985c*, 1987c, 1988a; Colombo-Rivas, 1986; Ceballos-

Corona, 1988; Martinez-Lopez, 1993b; Licea-Duran et al., 1995**; Herrera-

Galindo, 2002 (as C. aff. arietinum); Meave del Castillo & Zamudio-Reséndiz,

2005; W of B.C.S., GC (B.C., Son., Sin.), Jal., Mich., Oax.

Ceratium arietinum var. bucephalum (Cleve) Sournia, 1966: 1982.

Nom. syn.: C. bucephalum (Cleve) Cleve, 1901 (K. Sv. Vet.-Akad. Handl. 35, 5): 14;
Tax. syn.: C. bucephalum var. heterocamptum Jorg., 1899: 44, pl. 2, fig. 11.
Barreiro-Giiemes, 1967* **; Gonzalez-Villalobos, 1971; Santoyo-Reyes, 1972;
Hernandez-Becerril, 1987c; Licea-Duran et al., 1995; GC (Son., Sin).

Ceratium armatum Martinez-Lopez, 1993b: 84, nomen nudum.

Note: It is possible that the author confused the name of this taxon with Ceratocorys
armata. Also, see Ceratium massiliense var. armatum.

Ceratium axiale Kof., 1907 (Bull. Mus. Compar. Zool. Harvard Coll. 50, 6): 170,
pl. 4, fig. 26.
Martinez-Lopez, 1993b; Martinez-Lopez & Verdugo-Diaz, 2000; W of B.C.S.

Ceratium azoricum Cleve, 1900 (K. Sv. Vet.-Akad. Handl. 34, 1): 13, pl. 7, fig.
6, 7 (C. (tripos var.) azoricum).

Round, 1967; Estrada & Blasco, 1979; Lapota & Losee, 1984; Hernandez-Becerril,

1985¢, 1987¢c, 1988a, 1989; Santamaria del Angel, 1986; Ceballos-Corona, 1988;

Garate-Lizarraga, 1988* **; Garate-Lizarraga et al., 1990; Gérate-Lizarraga, 1992;

Martinez-Lépez, 1993b; Licea-Duran et al., 1995; Garate-Lizarraga & Siqueiros-

Beltrones, 1998; Meave del Castillo & Hernandez-Becerril, 1998; Martinez-Lopez
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& Verdugo-Diaz, 2000; Garate-Lizarraga & Verdugo-Diaz, 2001; W of B.C.S., GC
(B.C.S., B.C.), Mich., Oax.

Ceratium balechii Meave, Okolodkov & Zamudio in Meave del Castillo, Zamudio-
Reséndiz, Okolodkov & Salgado-Ugarte, 2003: 83, fig. 11a-c, f. balechii.
Nom. syn.: Ceratium divaricatum var. balechii (Meave, Okolodkov & Zamudio)
Hernandez-Becerril in Hernandez-Becerril & Alonso-Rodriguez, 2004a, b: fig.

2f-j, non 3m, n;

Tax. syn.: Ceratium dens auct., non Ostenf. & J. Schmidt: Cortés-Altamirano &
Hernandez-Becerril, 1998: 68, fig. 23; Pech-Pacheco et al., 1999: fig. 1, 3a, 7,
Cortés-Altamirano & Nufiez-Pastén, 2000: 309, fig. 3; C. tripos var. ponticum
auct., non Jorg.: Licea-Duran et al., 1995: 49, pl. 5, fig. 6a-c.

Barreiro-Giiemes, 1967; Round, 1967; Gonzalez-Villalobos, 1971%*; Blasco, 1977,

1978; Packard et al., 1978; Estrada & Blasco, 1979; Morey-Gaines, 1982; Pastén-

Miranda & Robles-Mungaray, 1982; Hernandez-Becerril, 1983, 1985a, b, c*, 1986,

1987c, 1988a; Priego-Martinez, 1985**; Santamaria del Angel, 1986; Cortés-

Altamirano, 1987*** 1995, 2002; Cortés-Altamirano & Nuflez-Pastén, 1991%**

1992, 2000a***; Garate-Lizarraga, 1992, 2005**; Cortés-Altamirano et al., 1993,

1995¢, 1996, 1999, 2002*, 2004b; Verdugo-Diaz, 1993; Garate-Lizarraga et al.,

1995, 2000; Licea-Duran et al., 1995* ***: Ochoa et al., 1996, 1998, 2002; Cortés-

Altamirano & Alonso-Rodriguez, 1997** ***; Cortés-Altamirano & Hernandez-

Becerril, 1998*; Garate-Lizarraga & Siqueiros-Beltrones, 1998; Gomez-Aguirre,

1998; Meave del Castillo & Hernandez-Becerril, 1998; Herrera-Silveira, 1999;

Ochoa & Sierra-Beltran, 1999; Lechuga-Devéze et al., 2000; Garate-Lizarraga &

Verdugo-Diaz, 2001; Gongora-Gonzalez, 2001; Herrera-Galindo, 2002 (as C. aff.

dens); Zamudio-Reséndiz et al., 2002 (as C. mexicanum); Alonso-Rodriguez, 2003*

**; Alonso-Rodriguez & Paez-Osuna, 2003; Esqueda-Lara, 2003; Gémez-Aguirre,

2003*; Meave del Castillo et al., 2003* *** 2005b (as f. belechii); Alonso-

Rodriguez et al., 2004b* **; Alonso-Rodriguez & Ochoa, 2004; Hernandez-Becerril

& Alonso-Rodriguez, 2004a, b** ***; Hernandez-Becerril et al., 2004b; Pefia-

Manjarrez et al., 2005; Sosa et al., 2005; W of BCP, GC (B.C., Sin., Nay.), Jal.,

Col., Mich., Gro., Oax.

Note: Herrera-Silveira (1999) and Herndndez-Becerril et al. (2004b) relate the
occurrence of toxins in bivalves and intoxication of humans with this species, which
we consider undocumented and incorrect. The name of Ceratium mexicanum
published by Zamudio-Reséndiz et al. (2002) should be considered a nomen nudum
because it was not validly published, and it is synonymous to C. balechii (see the
note for C. mexicanum). We consider C. divaricatum var. balechii and C. balechii
nomenclatural synonyms. As to C. balechii and C. divaricatum var. divaricatum,
we recommend retaining them as separate species for two main reasons. First, in
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C. balechii the antapical horns are directed posterior-laterally; in C. divaricatum var.
divaricatum they are usually directed anterior-laterally, sometimes laterally but never
posterior-laterally. Second, geographic ranges of these two taxa do not overlap.

Ceratium balechii f. longum Zamudio & Meave in Meave del Castillo, Zamudio-
Reséndiz, Okolodkov & Salgado-Ugarte, 2003: 84, fig. 11d-f, 12, 13, 14(?).
Meave del Castillo et al., 2003* *** 2005b (as f. lunga); GC (Sin., Nay.), Jal.,

Gro., Oax.

Ceratium belone Cleve, 1900 (K. Sv. Vet.-Akad. Handl. 34, 1): 13, pl. 7, fig. 13.
Gonzalez-Villalobos, 1971%*; Lapota & Losee, 1984; Rojas-Trejo, 1984; Cortés-Lara,
1985; Hernandez-Becerril, 1985c*, 1987c, 1989**; Priego-Martinez, 1985*%*;
Colombo-Rivas, 1986; Garate-Lizarraga, 1988, 1992, this study; Gérate-Lizarraga et
al., 1990; Gonzélez-Lopez & Siqueiros-Beltrones, 1990; Martinez-Lopez, 1993a, b;
Verdugo-Diaz, 1997; Gérate-Lizarraga & Verdugo-Diaz, 2001; Gongora-Gonzélez,
2001; Esqueda-Lara, 2003; W of B.C.S., GC (Bahia de La Paz, B.C.S.; B.C., Son.,
Sin.), Jal., Col., Gro. (Acapulco).

Ceratium biceps Clap. & J. Lachm., 1859: 400, pl. 19, fig. 8.

Gonzélez-Lopez & Siqueiros-Beltrones, 1990; Garate-Lizarraga, 1992; Martinez-
Lopez, 1993b; Gonzélez-Lopez, 1994, 2000; Licea-Duran et al., 1995; Martinez-
Lopez & Verdugo-Diaz, 2000; Ochoa, 2003a; W of BCP, GC (B.C.S.).

Note: According to Schiller (1937), C. biceps Clap. & J. Lachm., 1859, is
synonymous to C. furca, and a later homonym C. biceps Kof., 1908 is synonymous
to C. extensum f. strictum (Okamura & Nishikawa) Steem. Niels. Most probably,
Gonzalez-Lopez (1994, 2000) is referring to C. biceps Clap. & J. Lachm., because
she uses this name in her earlier work (Gonzalez-Lopez & Siqueiros-Beltrones, 1990).
Martinez-Lopez & Verdugo-Diaz (2000) do not give the authorship for C. biceps.
In the present article, in order to avoid confusion, we preferred not to put C. biceps
Clap. & J. Lachm. as a synonym to C. furca. Moreover, we consider them different
species.

Ceratium cf. brachyceros Daday, 1907: 245, fig. A.
Martinez-Lopez, 1993b; Martinez-Lopez & Verdugo-Diaz, 2000; W of B.C.S.

Ceratium breve (Ostenf. & J. Schmidt) Schréd., 1906: 358, var. breve.

Klement, 1964**; Barreiro-Giiemes, 1967* **; Gonzalez-Villalobos, 1971%;
Hernandez-Becerril, 1983, 1985a, 1987c, 1988a; Lapota & Losee, 1984; Rojas-Trejo,
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1984; Caballasi-Flores, 1985; Priego-Martinez, 1985; Brinton et al., 1986; Flores-
Granados, 1986; Santamaria del Angel, 1986; Garcia-Pamanes, 1987; Gaxiola-Castro
et al., 1987; Ceballos-Corona, 1988; Garate-Lizarraga et al., 1990; Gonzalez-Lopez
& Siqueiros-Beltrones, 1990; Martinez-Lopez, 1993b; Gonzalez-Lopez, 1994, 2000;
Licea-Duran et al., 1995; Meave del Castillo & Hernandez-Becerril, 1998; Martinez-
Lopez & Verdugo-Diaz, 2000; Esqueda-Lara, 2003; Gomez-Aguirre, 2003*; Meave
del Castillo & Zamudio-Reséndiz, 2005; W of B.C.S., GC (B.C.S., B.C., Son., Sin.,
Nay.), Jal., Col., Mich., Oax.

Ceratium breve var. curvulum (J. Schmidt) Jorg., 1911 (Int. Rev. ges. Hydrobiol.
Hydrogr. 4): 41, fig. 85.
Ceballos-Corona, 1988; Mich.

Ceratium breve var. parallelum (J. Schmidt) Jorg., 1911 (Int. Rev. ges. Hydrobiol.
Hydrogr. 4): 41, pl. 4, fig. 86.

Garcia-Pamanes, 1987; Ceballos-Corona, 1988; Géarate-Lizarraga, 1988**, 1992;
Hernandez-Becerril, 1988a** *** 1989** ***. (Gonzalez-Lopez & Siqueiros-
Beltrones, 1990; Licea-Duran et al., 1995%* ***; Morquecho-Escamilla, 1996; Meave
del Castillo & Hernandez-Becerril, 1998; Gérate-Lizarraga & Verdugo-Diaz, 2001;
Varona-Cordero & Gutiérrez-Mendieta, 2003; W of BCP, GC (B.C.S.), Mich., Oax.,
Chis.

Ceratium breve var. schmidtii (Jorg.) Sournia, 1966: 1981.

Nom. syn.: C. schmidtii Jorg., 1911 (Int. Rev. ges. Hydrobiol. Hydrogr. 4): 50, pl.
5, fig. 110, 111.

Gonzalez-Villalobos, 1971%*; Hernandez-Becerril, 1987¢c; Ceballos-Corona, 1988;

Licea-Duran et al., 1995* **. Meave del Castillo & Hernandez-Becerril, 1998;

Esqueda-Lara, 2003; Son., Sin., Jal., Col., Mich., Oax.

Ceratium candelabrum (Ehrenb.) F. Stein, 1883: pl. 15, fig. 15, 16, var.
candelabrum.

Gilbert & Allen, 1943; Barreiro-Giiemes, 1967* **; Gonzalez-Villalobos, 1971;
Santoyo-Reyes, 1972; Leon-Alvarez, 1983; Lapota & Losee, 1984; Rojas-Trejo,
1984; Caballasi-Flores, 1985; Priego-Martinez, 1985**; Santamaria del Angel, 1986;
Hernandez-Becerril, 1987c, 1988a; Ceballos-Corona, 1988; Gonzalez-Lopez &
Siqueiros-Beltrones, 1990; Martinez-Lopez, 1993a, b; Licea-Duran et al., 1995%**;
Meave del Castillo & Hernandez-Becerril, 1998; Martinez-Lopez & Verdugo-Diaz,
2000; Herrera-Galindo, 2002%*; Esqueda-Lara, 2003; Gomez-Aguirre, 2003*; W of
BCP, GC (B.C., Son., Sin., Nay.), Jal., Col., Mich., Oax.
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Ceratium candelabrum var. commune Bohm, 1931 (Bot. Arch. 31, 3-4): 351, fig.
1, 2.
Klement, 1964; GC.

Ceratium candelabrum var. curvatulum Jorg., 1920: 15, fig. 6.
Klement, 1964**; GC.

Ceratium candelabrum var. depressum (Pouchet) Jorg., 1920: 12, fig. 5, 6.

Tax. syn.: C. candelabrum var. dilatatum (Gourret) Jorg., 1911 (Int. Rev. ges.
Hydrobiol. Hydrogr. 4): 16, fig. 4, 5, 22; C. candelabrum f. curvatulum Jorg.
pro parte.

Klement, 1964; Round, 1967; Hernandez-Becerril, 1985c*, 1987c¢, 1989**;

Ceballos-Corona, 1988; Garate-Lizarraga, 1988*, 1992; Gérate-Lizarraga et al.,

1990; Licea-Duran et al., 1995; Garate-Lizarraga & Verdugo-Diaz, 2001; W of

B.C.S., B.C., GC, Mich.

Ceratium carriense Gourret, 1883: 38, pl. 4, fig. 57, var. carriense.

Balech, 1959a; Round, 1967; Garcia-Pamanes, 1987; Hernandez-Becerril, 1987c,
1988a; Ceballos-Corona, 1988; Garate-Lizarraga, 1988**, 1992; Garate-Lizarraga et
al., 1990, 2000; Gonzalez-Lépez & Siqueiros-Beltrones, 1990, 1998; Martinez-
Lopez, 1993b; Meave del Castillo & Hernandez-Becerril, 1998; Ochoa & Sierra-
Beltran, 1999; Martinez-Lopez & Verdugo-Diaz, 2000; Garate-Lizarraga &
Verdugo-Diaz, 2001; Herrera-Galindo, 2002 (as C. aff. carriense); Esqueda-Lara,
2003; W of B.C.S. and B.C., GC, Jal., Col., Mich., Oax.

Ceratium carriense var. volans (Cleve) Jorg., 1911 (Int. Rev. ges. Hydrobiol.
Hydrogr. 4): 26, fig. 148a, b, 149a, b.

Ceballos-Corona, 1988; Garate-Lizarraga, 1988, this study; GC (Bahia de La Paz,

B.C.S.), Mich.

Ceratium cephalotum (Lemmerm.) Jorg., 1911 (Int. Rev. ges. Hydrobiol. Hydrogr.
4): 10, pl. 1, fig. 10.

Balech, 1959a; Round, 1967; Hernandez-Becerril, 1987c; Martinez-Lopez, 1993b;

Gonzélez-Lopez, 1994, 2000; Licea-Duran et al., 1995*; W of B.C.S. and B.C., GC.

Ceratium concilians Jorg., 1920: 72, fig. 69.

Round, 1967; Gonzalez-Villalobos, 1971%*; Garcia-Pamanes, 1987; Hernandez-
Becerril, 1987c; Ceballos-Corona, 1988; Martinez-Lopez, 1993b; Licea-Duran et
al., 1995*; Martinez-Lopez & Verdugo-Diaz, 2000; Esqueda-Lara, 2003; W of
B.C.S., GC, Son., Sin., Jal., Mich.
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Ceratium contortum (Gourret) Cleve, 1900 (K. Sv. Vet.-Akad. Handl. 34, 1): 14,
pl. 7, fig. 10, var. contortum.

Balech, 1959a; Round, 1967; Gonzalez-Villalobos, 1971%*; Garcia-Pamanes, 1987;
Hernandez-Becerril, 1987c; Ceballos-Corona, 1988; Hernandez-Becerril, 1989**
**%. Gonzalez-Lopez & Siqueiros-Beltrones, 1990 (also as C. cf. contortum);
Garate-Lizarraga, 1992; Martinez-Lopez, 1993b; Licea-Durdn et al., 1995%*;
Morquecho-Escamilla, 1996; Martinez-Lopez & Verdugo-Diaz, 2000; Gérate-
Lizarraga & Verdugo-Diaz, 2001; Esqueda-Lara, 2003; W of B.C.S. and B.C., GC
(B.C.S., Son., Sin.), Jal., Mich.

Ceratium contortum var. karstenii (Pavill.) Sournia, 1966: 1981.

Nom. syn.: C. karstenii Pavill., 1907, pro parte: 152.

Tax. syn.: C. schrankii Kof., 1907 (Univ. Calif. Publ. Zool. 3, 13): 306, pl. 28,
fig. 29a-31.

Klement, 1964; Barreiro-Giiemes, 1967; Semina & Tarkhova, 1972 (probably, as

C. karsteni); Leodn-Alvarez, 1983; Lapota & Losee, 1984; Herndndez-Becerril,

1985c, 1987c, 1988a, 1989; Ortega-Banuel, 1985*; Garcia-Pamanes, 1987;

Hernandez-Cachou, 1988; Gonzélez-Lopez & Siqueiros-Beltrones, 1990; Garate-

Lizarraga, 1992; Martinez-Lopez, 1993b (also as C. schrankii); Gonzéalez-Lopez,

1994, 2000; Licea-Duran et al., 1995; Meave del Castillo & Hernandez-Becerril,

1998; Martinez-Lopez & Verdugo-Diaz, 2000; Garate-Lizarraga & Verdugo-Diaz,

2001; Herrera-Galindo, 2002 (as C. aff. karsteni); W of B.C.S., B.C., Son., Jal.,

Mich., Oax.

Note: According to Schiller (1937), C. schrankii Kof. is synonymous to C. karstenii
Pavill., which in turn, according Sournia (1968), is synonymous to C. contortum
(Gourret) Cleve var. karstenii (Pavill.) Sournia.

Ceratium contortum var. longinum (G. Karst.) Sournia, 1966: 1981.
Ceballos-Corona, 1988; Mich.

Ceratium contortum var. robustum (G. Karst.) Sournia, 1966: 1981.
Garate-Lizarraga, 1988**; Hernandez-Becerril, 1989**; Garate-Lizarraga et al.,
1990; Licea-Duran et al., 1995; Esqueda-Lara, 2003; GC, Jal., Col.

Ceratium contortum f. subcontortum (Schroéd.) Steem. Niels., 1934: 23, fig. 52.
Hernandez-Becerril, 1988a**; Meave del Castillo & Hernandez-Becerril, 1998;
Oax.

Ceratium contrarium (Gourret) Pavill., 1905: 53, pl. 2, fig. 1.
Nom. syn.: C. trichoceros var. contrarium (Gourret) J. Schill., 1937: 431.
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Klement, 1964; Hernandez-Becerril, 1985¢*, 1987¢, 1989**; Ceballos-Corona, 1988;
Gonzélez-Lopez & Siqueiros-Beltrones, 1990; Martinez-Lopez, 1993b; Gonzalez-
Lopez, 1994, 2000; Licea-Duran et al., 1995*; Esqueda-Lara, 2003; Ochoa, 2003a;
W of B.C.S., B.C., Jal., Col., Mich.

Note: Klement (1964) illustrated C. contrarium under the name of C. trichoceros
var. contrarium because his cell clearly has an oblique posterior side of the hypotheca,
which is characteristic of C. contrarium (Sournia, 1968). However, if we apply the
criteria given by Balech (1988a), the cell illustrated by Klement (1964) remains
unidentifiable because it combines the features of both species considered
discriminative by Balech: a slender cell body characteristic of C. trichoceros, and
slightly diverged antapical horns undulating closer to their bases, which is typical of
C. contrarium. Moreover, after Balech (1988a), who refers to the ICBN, C.
flagelliferum Cleve has priority over C. contrarium, but the former has not been
used by taxonomists during the last fifty years; he included parts of Ceratium
flagelliferum in his C. contrarium. We could not distinguish between C. contrarium
and C. trichoceros and believe that they belong to the same species. However, to
avoid more confusion in records of these two species, we prefer to place them under
two different names as they appear in literature.

Ceratium declinatum (G. Karst.) Jorg., 1911 (Int. Rev. ges. Hydrobiol. Hydrogr.
4): pl. 4, fig. 87-89, var. declinatum.

Round, 1967; Nienhuis, 1979, 1982; Garcia-Pamanes, 1987; Hernandez-Becerril,
1987¢c; Ceballos-Corona, 1988; Gonzalez-Lopez & Siqueiros-Beltrones, 1990;
Garate-Lizarraga, 1992; Martinez-Lopez, 1993b; Gonzalez-Lopez, 1994, 2000;
Licea-Duran et al., 1995; Morquecho-Escamilla, 1996; Garate-Lizarraga & Siqueiros-
Beltrones, 1998; Meave del Castillo & Hernandez-Becerril, 1998; Ochoa & Sierra-
Beltran, 1999; Garate-Lizarraga et al., 2000; Martinez-Lopez & Verdugo-Diaz, 2000;
Garate-Lizarraga & Verdugo-Diaz, 2001; Esqueda-Lara, 2003; W of BCP, GC
(B.C.S.), Jal., Col., Mich., Oax.

Ceratium declinatum var. angusticornum (N. Peters) F. J. R. Taylor, 1976: 83, pl.
16, fig. 164.
Ceballos-Corona, 1988; Mich.

Note: The combination is illegitimate because there is no reference to the basionym
(Sournia, 1973, 1978; M. Elbrichter, pers. comm.).

Ceratium declinatum f. normale Jorg., 1911 (Int. Rev. ges. Hydrobiol. Hydrogr. 4):
fig. 87-89.

Garcia-Pamanes, 1987; Hernandez-Becerril, 1988a**, 1989**; Licea-Duran et al.,

1995***. Meave del Castillo & Hernandez-Becerril, 1998; GC, Oax.
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Ceratium deflexum (Kof.) Jorg., 1911 (Int. Rev. ges. Hydrobiol. Hydrogr. 4): 64,
pl. 7, fig. 138.

Round, 1967; Gonzélez-Villalobos, 1971*; Signoret & Santoyo-Reyes, 1980 (as C.
deflexum?); Garcia-Pamanes, 1987; Herndndez-Becerril, 1987¢, 1989**; Ceballos-
Corona, 1988; Gérate-Lizarraga, 1988, 1992; Garate-Lizarraga et al., 1990; Gonzélez-
Lopez & Siqueiros-Beltrones, 1990; Martinez-Lopez, 1993b; Verdugo-Diaz, 1993;
Licea-Duran et al., 1995* **; Martinez-Lopez & Verdugo-Diaz, 2000; Garate-
Lizarraga & Verdugo-Diaz, 2001; Herrera-Galindo, 2002**; Esqueda-Lara, 2003;
Gomez-Aguirre, 2003*; Varona-Cordero & Gutiérrez-Mendieta, 2003; W of BCP,
GC (Son., Sin., Nay.), Jal., Col., Mich., Oax., Chis.

Ceratium digitatum F. Schiitt, 1895: pl. 12, fig. 42.
Balech, 1959a; Round, 1967; Hernandez-Becerril, 1987¢, 1988a*; Ceballos-Corona,
1988; Gonzalez-Lopez, 1994, 2000; Licea-Duran et al., 1995; Esqueda-Lara, 2003;
Meave del Castillo & Zamudio-Reséndiz, 2005; Garate-Lizarraga (this study); W of
B.C.S. and B.C., GC, Jal., Mich., Gro. (Acapulco).

Ceratium divaricatum Kof., 1908 (Univ. Cal. Publ. Zool. 4, 6): 380, fig. 31.
Santamaria del Angel, 1986; Hernandez-Becerril, 1989** ***. Gonzalez-Lopez,
1994, 2000; Licea-Duran et al., 1995; Esqueda-Lara, 2003; Gérate-Lizarraga (this
study); W of B.C.S., GC (Bahia de La Paz, B.C.S.; B.C.), Jal., Col.

Note: Hernandez-Becerril & Alonso-Rodriguez (2004a, b) suggest that C. balechii
described by us (Meave del Castillo et al.,, 2003) should be a synonym of C.
divaricatum. They also accept that the specimens from the south MP can be classified
as C. divaricatum var. balechii (in their first work, the combination is not valid
because it was not published properly). Although the two species have reduced
antapical horns and a shorter right antapical horn, we consider them different. In C.
balechii, the right antapical horn is directed laterally-posteriorly, while in C.
divaricatum it is most often laterally-anteriorly and sometimes laterally (Kofoid,
1908). Schiller (1937) does not exclude that C. divaricatum is synonymous to C.
porrectum. Also see the note for C. balechii.

Ceratium ehrenbergii Kof., 1907 (Bull. Mus. Compar. Zool. Harvard Coll. 50, 6):
171, pl. 2, fig. 16.
Martinez-Lépez, 1993b; W of B.C.S.

Ceratium euarcuatum Jorg., 1920: 56, fig. 54.

Balech, 1959a; Barreiro-Giiemes, 1967; Round, 1967; Gonzalez-Villalobos, 1971;
Hernandez-Becerril, 1987¢, 1989**; Gonzalez-Lopez & Siqueiros-Beltrones, 1990;
Garate-Lizarraga, 1992; Martinez-Lopez, 1993a, b; Licea-Duran et al., 1995%*;
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Garate-Lizarraga & Siqueiros-Beltrones, 1998; Ochoa & Sierra-Beltran, 1999;
Garate-Lizarraga et al., 2000; Martinez-Lépez & Verdugo-Diaz, 2000; Garate-
Lizéarraga & Verdugo-Diaz, 2001; Esqueda-Lara, 2003; W of BCP, GC (Son., Sin.),
Jal., Col.

Ceratium extensum (Gourret) Cleve, 1900 (Got. K. Vet. Vitterh o Samh. Handl. 4,
3): 215, f. extensum.

Barreiro-Giliemes, 1967*; Round, 1967; Gonzalez-Villalobos, 1971*; Gémez-Aguirre
& Santoyo-Reyes, 1975; Signoret & Santoyo-Reyes, 1980; Valero-Gamboa, 1980;
Garcia-Pamanes & Villavicencio-Garayzar, 1982; Pastén-Miranda, 1983; Lapota &
Losee, 1984; Rojas-Trejo, 1984; Cortés-Altamirano & Pastén-Miranda, 1985;
Hernandez-Becerril, 1985c*, 1987¢, 1988a, 1989**; Priego-Martinez, 1985; Garcia-
Pamanes, 1987; Ceballos-Corona, 1988; Garate-Lizarraga, 1988, 1992; Garate-
Lizarraga et al., 1990; Licea-Duran et al., 1995; Nunez-Moreno, 1996; Meave del
Castillo & Hernandez-Becerril, 1998; Garate-Lizarraga & Verdugo-Diaz, 2001;
Esqueda-Lara, 2003; W of BCP, GC (B.C.S., B.C., Son., Sin., Nay.), Jal., Col.,
Mich., Oax.

Ceratium falcatiforme Jorg., 1920: 40, fig. 29.

Balech, 1959a; Estrada & Blasco, 1979; Santamaria del Angel, 1986; Hernandez-
Becerril, 1988a, 1989**; Martinez-Lopez, 1993b; Gonzalez-Lopez, 1994, 2000;
Licea-Duran et al., 1995; Meave del Castillo & Hernandez-Becerril, 1998; Martinez-
Lopez & Verdugo-Diaz, 2000; Gdéngora-Gonzalez, 2001; Frausto-Sotelo, 2004;
Morquecho-Escamilla & Lechuga-Devéze, 2004; W of BCP, GC (B.C.S., B.C,,
Nay.), Oax.

Ceratium falcatum (Kof.) Jorg., 1920: 39, fig. 28.

Balech, 1959a; Santoyo-Reyes, 1971, 1972; Gdmez-Aguirre & Santoyo-Reyes, 1975;
Pastén-Miranda & Robles-Mungaray, 1982; Pastén-Miranda, 1983; Cortés-Altamirano
& Pastén-Miranda, 1984; Lapota & Losee, 1984; Rojas-Trejo, 1984; Caballasi-
Flores, 1985; Hernandez-Becerril, 1985c*, 1987c; Priego-Martinez, 1985%%*;
Ceballos-Corona, 1988; Garate-Lizarraga, 1988, 1992; Garate-Lizarraga et al., 1990,
2005d; Cortés-Altamirano et al., 1993; Licea-Duran et al., 1995* **; Verdugo-Diaz,
1997; Garate-Lizarraga & Siqueiros-Beltrones, 1998; Gémez-Aguirre et al., 1999;
Ochoa & Sierra-Beltran, 1999; Figueroa-Torres & Zepeda, 2000; Garate-Lizarraga
& Verdugo-Diaz, 2001; Herrera-Galindo, 2002*; Cortés-Lara et al., 2003; Esqueda-
Lara, 2003; Gomez-Aguirre, 2003*; Ochoa, 2003a; Varona-Cordero & Gutiérrez-
Mendieta, 2003; Pefia-Manjarrez et al., 2005; W of BCP, GC, Son., Nay., Jal., Col.,
Mich., Oax., Chis.
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Ceratium filicorne Steem. Niels., 1934: 19, fig. 39.
Ceballos-Corona, 1988; Mich.

Ceratium furca (Ehrenb.) Clap. & J. Lachm., 1859: pl. 19, fig. 5, var. furca.
Gilbert & Allen, 1943; Klement, 1964; Barreiro-Giiemes, 1967; Round, 1967,
Gonzélez-Villalobos, 1971*; Santoyo-Reyes, 1971, 1972; Smayda, 1975; Blasco,
1977, 1978; Gilmartin & Revelante, 1978; Packard et al., 1978; Estrada & Blasco,
1979; Nienhuis, 1979, 1982; Santoyo-Reyes & Signoret, 1979; Signoret & Santoyo-
Reyes, 1980; Valero-Gamboa, 1980; Otero-Davalos, 1981; Cortés-Altamirano &
Pastén-Miranda, 1982a, b, 1984, 1985; Garcia-Pamanes, 1982; Pastén-Miranda &
Robles-Mungaray, 1982; Hernandez-Becerril, 1983, 1985a, b, c*, 1986, 1987b, c,
1988a, 1989**: Ledn-Alvarez, 1983; Pastén-Miranda, 1983; Cortés-Altamirano,
1984, 1995, 2002**; Lapota & Losee, 1984; Rojas-Trejo, 1984; Caballasi-Flores,
1985; Cortés-Lara, 1985; Nienhuis & Guerrero, 1985; Ortega-Banuel, 1985%;
Priego-Martinez, 1985**; Colombo-Rivas, 1986; Flores-Granados, 1986; Santamaria
del Angel, 1986; Garcia-Pamanes, 1987; Gaxiola-Castro et al., 1987; Ceballos-
Corona, 1988; Garate-Lizarraga, 1988**, 1991, 1992, 2005**; Hernandez-Cachou,
1988; Garate-Lizarraga et al., 1990, 1995, 2000, 2001a, c, 2004b, c, 2005a, d;
Gonzélez-Lopez & Siqueiros-Beltrones, 1990; Cortés-Altamirano & Nuiiez-Pastén,
1991, 1992; Cortés-Altamirano et al., 1993, 1995b, c, 1996, 1999, 2004b; Lechuga-
Devéze et al., 1993, 2000; Martinez-Lopez, 1993b; Orellana-Cepeda et al., 1993;
Verdugo-Diaz, 1993, 1997; Licea-Duran et al., 1995, 1999; Morquecho-Escamilla,
1996; Nunez-Moreno, 1996; Castro-Sanchez, 1998; Cortés-Altamirano & Hernandez-
Becerril, 1998*; Garate-Lizarraga & Siqueiros-Beltrones, 1998, 2003**; Gémez-
Aguirre, 1998, 2003*; Lechuga-Devéze & Morquecho-Escamilla, 1998; Meave del
Castillo & Hernandez-Becerril, 1998, 2002; Ochoa et al., 1998, 2002; Gomez-
Aguirre et al., 1999**, 2003; Herrera-Silveira, 1999; Ochoa & Sierra-Beltran, 1999;
Herrera-Galindo, 2000a; Martinez-Lopez & Verdugo-Diaz, 2000; Gérate-Lizarraga
& Verdugo-Diaz, 2001; Géngora-Gonzalez, 2001; Morales-Blake et al., 2001;
Mufieton-Goémez et al., 2001; Figueroa-Torres et al., 2002; Herrera-Galindo,
2002**; Palomares-Garcia et al., 2002; Alonso-Rodriguez, 2003* ** 2004;
Esqueda-Lara, 2003; Alonso-Rodriguez et al., 2004b* **; Bustillos-Guzman et al.,
2004; Frausto-Sotelo, 2004**; Garate-Lizarraga & Martinez-Lopez, 2004,
Morquecho-Escamilla & Lechuga-Devéze, 2004; Orellana-Cepeda et al., 2004;
Verdugo-Diaz, 2004; Meave del Castillo & Zamudio-Reséndiz, 2005; Orellana-
Cepeda et al., 2005; Pefia-Manjarrez et al., 2005**; Villalejo-Fuerte et al., 2005;
Zepeda-Esquivel et al., 2005; W of BCP, GC (B.C.S., B.C., Son., Sin., Nay.), Jal.,
Col., Mich., Oax.

Note: Herrera-Silveira (1999) refers to the occurrence of toxic red tides caused by
this species, which we consider undocumented and so incorrect. None of the Ceratium
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species is known to be toxic. Fish mortalities have been documented (Orellana-Cepeda
et al., 2002).

Ceratium furca var. eugrammum (Ehrenb.) J. Schill., 1937: 368, fig. 405a.

Ceratium incisum auct., non Jorg.: Licea-Durdn et al., 1995: pl. 3, fig. 5.
Barreiro-Giiemes, 1967*; Gémez-Aguirre & Santoyo-Reyes, 1975; Santoyo-Reyes
& Signoret, 1979; Signoret & Santoyo-Reyes, 1980; Hernandez-Becerril, 1987c,
1988a; Ceballos-Corona, 1988; Licea-Duran et al., 1995* ***; Meave del Castillo
& Hernandez-Becerril, 1998; GC, Jal., Col., Mich., Oax.

Note: Licea-Duran et al. (1995: pl. 3, fig. 5) obviously pictured C. furca var.
eugrammum under the name of C. incisum; this can be seen by the relative length
of the epitheca and hypotheca in relation to the cell width and the shape of the
epitheca (e.g., see Sournia, 1968; Balech, 1988a).

Ceratium furca var. hircus (Schréd.) Margalef, 1961 ex Sournia, 1973: 9.
Nom. syn.: C. hircus Schrod., 1909: 213, fig. 2.

Barreiro-Giiemes, 1967; Gonzalez-Villalobos, 1971; Cortés-Altamirano & Pastén-
Miranda, 1982a, b, 1985, 1992b; Pastén-Miranda, 1983; Rojas-Trejo, 1984; Priego-
Martinez, 1985; Garcia-Pamanes, 1987; Hernandez-Becerril, 1987c; Cortés-
Altamirano & Nufiez-Pastén, 1992; Licea-Duran et al., 1995** ***; Santoyo-Reyes
et al., 1999; Varona-Cordero & Gutiérrez-Mendieta, 2003; GC (B.C.S., Son., Sin.),
Jal., Chis.

Ceratium fusus (Ehrenb.) Dujard., 1841: 271, var. fusus.

Gilbert & Allen, 1943; Barreiro-Giiemes, 1967*; Gonzalez-Villalobos, 1971%;
Santoyo-Reyes, 1971, 1972; Smayda, 1975; Blasco, 1977; Gilmartin & Revelante,
1978; Estrada & Blasco, 1979; Nienhuis, 1979, 1982; Santoyo-Reyes & Signoret,
1979; Cortés-Altamirano & Pastén-Miranda, 1982b; Pastén-Miranda & Robles-
Mungaray, 1982; Hernandez-Becerril, 1983, 1985a, b, c¢*, 1986, 1987c, 1988a,
1989**: Ledn-Alvarez, 1983; Lapota & Losee, 1984; Rojas-Trejo, 1984; Caballasi-
Flores, 1985; Nienhuis & Guerrero, 1985, 1986; Ortega-Banuel, 1985*; Priego-
Martinez, 1985**; Colombo-Rivas, 1986; Flores-Granados, 1986; Santamaria del
Angel, 1986; Garcia-Pamanes, 1987; Gérate-Lizarraga, 1988, 1992, 2005; Gérate-
Lizarraga et al., 1990, 2000, 2005d; Gonzélez-Lopez & Siqueiros-Beltrones, 1990;
Cortés-Altamirano et al., 1993; Lechuga-Devéze et al., 1993, 2000; Martinez-Lopez,
1993a, b; Verdugo-Diaz, 1993, 1997; Martinez-Lopez & Garate-Lizarraga, 1994;
Licea-Duran et al., 1995; Morquecho-Escamilla, 1996; Nunez-Moreno, 1996;
Castro-Sanchez, 1998; Garate-Lizarraga & Siqueiros-Beltrones, 1998, 2003;
Lechuga-Devéze & Morquecho-Escamilla, 1998; Meave del Castillo & Hernandez-
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Becerril, 1998; Ochoa & Sierra-Beltran, 1999; Herrera-Galindo, 2000a; Martinez-Lopez
& Verdugo-Diaz, 2000; Venrick, 2000; Figueroa-Torres & Zepeda-Esquivel, 2001**;
Garate-Lizarraga & Verdugo-Diaz, 2001; Herrera-Galindo, 2002*; Ochoa et al., 2002;
Palomares-Garcia et al., 2002; Gomez-Aguirre et al., 2003; Ochoa, 2003b; Morquecho-
Escamilla & Lechuga-Devéze, 2004; Pefia-Manjarrez et al., 2005; Villalejo-Fuerte et
al., 2005; W of BCP, GC (B.C.S., B.C., Son., Sin., Nay.), Jal., Col., Oax.

Ceratium fusus var. seta (Ehrenb.) Sournia, 1966: 1981.

Santamaria del Angel, 1986; Ceballos-Corona, 1988; Hernandez-Becerril, 1989**;
Gonzélez-Lopez, 1994, 2000; Licea-Duran et al., 1995*%*; Meave del Castillo &
Hernandez-Becerril, 1998; Herrera-Galindo, 2002; Esqueda-Lara, 2003; Varona-
Cordero & Gutiérrez-Mendieta, 2003; GC, B.C., Jal., Col., Mich., Oax., Chis.

Ceratium fusus var. schuettii Lemmerm., 1899: 367.
Ceballos-Corona, 1988; Esqueda-Lara, 2003; Jal., Col., Mich.

Ceratium geniculatum (Lemmerm.) Cleve, 1900 (Go6t. K. Vet. Vitterh o Sambh.
Handl. 4, 3): 221.

Round, 1967; Hernandez-Becerril, 1987c, 1989**; Martinez-Lopez, 1993b;

Gonzélez-Lopez, 1994, 2000; Licea-Duran et al., 1995; Martinez-Lopez & Verdugo-

Diaz, 2000; Ochoa, 2003a; Meave del Castillo & Zamudio-Reséndiz, 2005; W of

B.C.S., GC (B.C.S.).

Ceratium gibberum Gourret, 1883: 34, pl. 2, fig. 33-35, var. gibberum.

Lapota & Losee, 1984; Brinton et al., 1986; Hernandez-Becerril, 1987c; Gonzalez-
Lopez & Siqueiros-Beltrones, 1990; Martinez-Lopez, 1993b; Verdugo-Diaz, G.
1993; Licea-Duran et al., 1995; Martinez-Lopez & Verdugo-Diaz, 2000; Gérate-
Lizarraga & Verdugo-Diaz, 2001; W of BCP, GC, B.C.S.

Ceratium gibberum var. dispar (Pouchet) Sournia, 1966: 1981.

Klement, 1964**; Round, 1967; Hernandez-Becerril, 1985c*, 1987c, 1988a**,
1989***; Garate-Lizarraga, 1988**, 1992; Garate-Lizarraga et al., 1990; Licea-
Duran et al., 1995*; Gérate-Lizarraga & Siqueiros-Beltrones, 1998; Ochoa & Sierra-
Beltran, 1999; Garate-Lizarraga & Verdugo-Diaz, 2001; Esqueda-Lara, 2003; W
of B.C.S., GC (B.C.S.), Jal., Col.

Ceratium gibberum var. subaequale Jorg., 1920: 70: fig. 68.

Klement, 1964; Ceballos-Corona, 1988; Hernandez-Becerril, 1987¢, 1988a, 1989**;
Licea-Duran et al., 1995*; Meave del Castillo & Hernandez-Becerril, 1998;
Esqueda-Lara, 2003; GC, Jal., Col., Mich.
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Ceratium gravidum Gourret, 1883: 58, pl. 1, fig. 15, var. gravidum.

Balech, 1959a; Round, 1967; Barreiro-Giiemes, 1967; Round, 1967; Gonzalez-
Villalobos, 1971; Hernandez-Becerril, 1987¢c, 1988b***, 1989**; Ceballos-Corona,
1988; Garate-Lizarraga, 1988*; this study; Garate-Lizarraga et al., 1990; Gonzalez-
Lopez & Siqueiros-Beltrones, 1990; Martinez-Lopez, 1993a, b; Gonzélez-Lopez,
1994, 2000; Licea-Duran et al., 1995*; Martinez-Lopez & Verdugo-Diaz, 2000; W
of B.C.S. and B.C., GC (Bahia de La Paz, Son., Sin.), Mich., Oax.

Ceratium gravidum var. angustum Jorg., 1911 (Int. Rev. ges. Hydrobiol. Hydrogr.
4): 10, fig. 11.
Garate-Lizarraga (this study); GC (B.C.S. - Bahia de La Paz).

Ceratium hexacanthum Gourret, 1883: 36, pl. 3, fig. 49, var. hexacanthum.
Tax. syn.: C. reticulatum (Pouchet) Cleve, 1903: 342; non C. reticulatum Imhof,
1883.

Barreiro-Giiemes, 1967*; Round, 1967; Gonzalez-Villalobos, 1971%*; Nienhuis, 1979;
Lapota & Losee, 1984; Hernandez-Becerril, 1987c; Ceballos-Corona, 1988; Garate-
Lizarraga et al., 1990, 2000; Garate-Lizarraga, 1992; Martinez-Lopez, 1993b; Licea-
Durén et al., 1995%; Gérate-Lizarraga & Siqueiros-Beltrones, 1998; Ochoa & Sierra-
Beltran, 1999; Martinez-Lopez & Verdugo-Diaz, 2000; Garate-Lizarraga & Verdugo-
Diaz, 2001; W of BCP, GC (Son., Sin.), Mich.

Ceratium hexacanthum var. contortum Lemmerm., 1899: 347, pl. 2, fig. 20, 21.
Barreiro-Giiemes, 1967; Hernandez-Becerril, 1989** ***: [ jcea-Duran et al., 1995;
Esqueda-Lara, 2003; GC, Jal., Col.

Ceratium hexacanthum f. spirale (Kof.) J. Schill., 1937: 422.
Klement, 1964**; Garate-Lizarraga, 1988**; GC.

Ceratium hirundinella (O. F. Miill.) Dujard., 1841: 377.
Valero-Gamboa, 1980; GC.

Note: It is a freshwater species, common in pond and lakes of the temperate zone
(Popovsky & Pfiester, 1990). In Mexico, it has been reported from freshwater
environments in the Federal District, the state of Mexico, the states of Guanajuato,
Jalisco, Michoacan, Morelos, Oaxaca, Puebla, Tamaulipas and Veracruz (Figueroa-
Torres & Moreno-Ruiz, 2003).

Ceratium horridum (Cleve) Gran, 1902: 54, var. horridum.
Round, 1967; Hernandez-Becerril, 1983, 1985¢*, 1987b, ¢, 1988a, 1989**; Lapota
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& Losee, 1984; Brinton et al., 1986; Ceballos-Corona, 1988; Gonzalez-Lopez &
Siqueiros-Beltrones, 1990; Garate-Lizarraga, 1992; Martinez-Lopez, 1993b; Licea-
Duréan et al., 1995%*; Gérate-Lizarraga & Siqueiros-Beltrones, 1998; Meave del Castillo
& Hernandez-Becerril, 1998; Martinez-Lopez & Verdugo-Diaz, 2000; Gérate-
Lizarraga & Verdugo-Diaz, 2001; Gongora-Gonzalez, 2001; Esqueda-Lara et al.,
2002; Esqueda-Lara, 2003; Villalejo-Fuerte et al., 2005; W of BCP, B.C., GC
(B.C.S.), Jal., Col., Mich., Oax.

Ceratium horridum f. claviger (Kof.) Sournia, 1968: 480.

Nom. syn.: C. claviger Kof., 1907 (Bull. Mus. Compar. Zool. Harvard Coll. 50,
6): 170, pl. 4, fig. 27.

Gaxiola-Castro et al., 1987; Garate-Lizarraga, 1988**; Garate-Lizarraga et al., 1990;

Gonzalez-Lopez, 1994, 2000; Licea-Duran et al., 1995; GC.

Ceratium horridum var. molle Bohm, 1931 (Bot. Arch. 31, 3-4): 365.

Tax. syn.: C. mollis Kof., 1907 (Univ. Calif. Publ. Zool. 3, 13): 304, pl. 27, fig.
26.

Round, 1967; Gonzalez-Villalobos, 1971; Hernandez-Bece