
FIRST RECORD OF Ceratium dens (DINOPHYCEAE) IN THE 
GULF OF CALIFORNIA 

Primer registro de Ceratium dens 
(Dinophyceae) en el Golfo de California 

furca, C. fusus, C. gibberum var. dispar, C. 
gravidum, C. horridum, C. humile, C. macroce- 
ros, C. macroceros var. gallicum, C. massilien- 
se,  C. platycorne, C. ranipes, C. trichoceros, 
C. tripos var. atlanticum, C. tripos var. pulche- 
llum, C.  symetricum var.  coarctatum.  From 
these, C. dens was recorded for the first time 
inside Bahía de La Paz and the Gulf of Califor- 
nia. Identification of this species was made fo- 
llowing its original description (Ostenfeld & 
Schmidt, 1901). 
 

Ceratium dens Ostenfeld & Schmidt, 1901 
 

Basionym:  Ostenfeld  &  Schmidt,  1901  (p. 

165, fig. 16). 
 

Sinonym: C. dens var. reflexa Schmidt, 1901 
(p. 214, fig. 2). 
 

Records: Jörgensen (1911, p. 31, fig. 58); 
Wood (1954, p. 280, fig. 204), Sournia (1967, 
p. 457, fig. 80). 
 

Sampling station: In front of Petróleos Mexi- 
canos dock, Bahía de La Paz (Figs. 1-11 and 
15). 
 

Sample analysis: Quantitative analysis of 
bottle samples yielded 2000 cells       of C. 
dens during September and it was not found in 
bottle samples during October and November. 
Collected samples with both nets were ex- 
haustively analyzed and 62 specimens of C. 

dens were found during September surveys, 
40 specimens during October and 34 during 
November. This species appeared in solitary 
not in chains, coinciding with observations in 
Japan (Fukuyo, 2000), where solitary cells we- 
re also observed (Fig. 13). Two-cells chains 
were observed in Philippines (Borja, 2002; Fig. 
14) and chains with up to 15 cells were recor- 
ded  in  the  Mozambique  Channel  (Sournia, 
1967). Specimens of C. dens forming chains of 
three to eight cells (Figs. 16-17; this study) we- 
re observed in Fort Lauderdale, Florida, USA 
(26° 05.01’ N and 80° 02.86’ W) during Fe- 
bruary 2007. 
 

Dimensions: Specimens showed a total 
length of 140 to 394 mm and 85 to 110  mm of 
transdiameter (n=55). Specimens from Fort 
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Nine samples of sub-surface phytoplank- 

ton were collected in using a 20 mm mesh net 

and five samples with a 160 mm mesh net, du- 
ring phytoplankton surveys in front of the Pe- 
troleos Mexicanos dock inside Bahía de La 
Paz (24° 13.2’ N and 110° 19.1’ W). Samplings 
were performed in September 22, October 20, 
and November 3, 2009. Likewise, three surfa- 
ce samples were collected to estimate phyto- 
plankton abundance. Seawater surface tem- 
perature was measured with a bucket thermo- 
meter. Samples were preserved with an acidic 
Lugol solution and with 4% formaline. Phyto- 
plankton abundance was estimated using se- 
dimentation chambers and a inverted micros- 
cope. Photographic records were made using 
Olympus BX-41 and Zeiss Axiovert 40 C mi- 
croscopes with included camera. 
 

Sample analysis yielded 25 identified ta- 
xa of the genus Ceratium: Ceratium balechii, 
C. breve var. parallelum, C. breve var. schmid- 
tii, C. contortum var. contortum, C. contortum 
var. karstenii, C. declinatum f. normale, C. de- 
flexum, C. dens, C. extensum, C. falcatum, C. 
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Lauderdale, Florida, showed a total length of 
264 to 494 mm (n=11) and 100 to 110 mm of 
transdiameter (n=4). 
 

Characteristics: A large and robust form with 
a more pronounced width than height of the 
cell body. Thecae structure is marked, show- 
ing curved and strong lines, with evident po- 
res. The apical horn is strong, winged and ci- 
lindrical; wider at the base and usually longer 
than the left  antapical horn. In some speci- 
mens (Figs. 3, 6 and 9) the antapical horn is 
longer than usual and slightly bent to its right. 
The left antapical horn is notably short, straight 
or slightly curved, with a short sharp closed tip, 
either straight or slightly curved. The right an- 
tapical horn is longer than the left one and con- 
tinues from the base with an inclination for- 
ward diverging from the apical horn, and so- 
metimes it is thinner than the other horns. The 
curvature of the right antapical horn is variable 
(Figs. 1-11). This varability in the horn direc- 
tion was also observed by Ostenfeld and 
Schmidt (1901, p. 165, fig. 16), who illustrated 
two especimens of C. dens, one with the left 
antapical horn pointing backwards (left dra- 
wing) and another with the left antapical horn 
pointing to the left or laterally (right drawing). 
This variation led Schmidt (1901: p. 214, Fig. 

2) to describe a new variety, C. dens var. refle- 
xa, which differs from the type variety only in 
the left antapical horn direction, which is bent 
backward. Nevertheless, the validity of C. dens  
var.  reflexa  became  doubtfull  (Böhm, 
1931) due to the variation that this species 
shows in the direction and size of the horns 
(Figs. 1-11). In this study, besides the forms 
described by Ostenfeld and Schmidt (1901), 
another form was found showing a less robust 

body, a longer (» 380 mm) and slightly curved 

to the right antapical horn and the left antapical 
horn curved upward (Figs. 3, 6 and 9). Another 
specimen showed an intermediate form, with 
robust body, left antapical horn curved upward 
and the right antapical horn with different incli- 
nation angles (Figs. 7 and 8). Most of the cells 
showed a straight horn; albeit, in some speci- 
mens it was pointed to the right (Fig. 7). 
 

Distribution in the Mexican Pacific: This fin- 
ding represents the first record of Ceratium 
dens for the Mexican Pacific. The name C. 
dens was wrongfully used by different authors 

(Licea-Durán, 1995; Meave del Castillo & Her- 
nández-Becerril, 1998; Cortés-Altamirano & 

Núñez-Pasten, 2000) to designate Ceratium 
balechii, a species that was   stablished by 
Meave del Castillo et al. (2003). The confusion 
was caused by the similarity of C. balechii with 
other species (Meave del Castillo et al., 2003). 
The wide distribution that this species shows 
and the quantity of examined samples, allo- 
wed Meave del Castillo et al. (2003) discard 
the occurrence of C. dens in the Mexican Paci- 
fic. The dinoflagellate species list published by 
Okolodkov and Gárate-Lizárraga (2006), 
which included the analysis of more than 600 
phytoplankton samples, shows no presence of 
C. dens along the Mexican Pacific. Despite 
this, this study shows for the first time the pre- 
sence of C. dens in the southwest portion of 
the Gulf of California. 
 

General Distribution: Ceratium dens was first 
described for the Red Sea and the Gulf of 
Aden within the Indian Ocean (Ostenfeld & 
Schmidt, 1901). Karsten (1907) also reported 
it for the Indian Ocean. Bohm (1931) recorded 
it for the Malacca (Malaysia) coast. Stee- 
mann-Nielsen (1934) found it in samples co- 
llected inside the Torres Strait, located bet- 
ween Australia and Papua, New Guinea, all re- 
cords for the Western Pacific. In another study 
for the Indian Ocean and East Asia, C. dens 
was recorded in the Mozambique Channel, in 
a coastal station in South Africa, in the Gulf of 
Thailand, in the South China Sea, Malaysia, 
the Sulu Sea and in the Celebes Sea (Stee- 
mann-Nielsen, 1939). Pavillard (1935) obser- 
ved it close to the Marquesas Islands, located 
in the East Central Pacific. In a study on Indian 
Ocean dinoflagellates, Taylor (1976) also con- 
sidered this species as rare, but, he pointed 
out that it was present in the coastal station of 
the east portion of Bengal Bay and Andaman 
Sea and in three stations of the Arabic Sea. 
From the work of Taylor (1976) there are other 
records for the Indian Ocean (Subrahmanyan, 
1968; Angot, 1970; Krishnamurthy et al., 1980; 
Dowidar, 1983, Eashwar et al., 2001) and a 
few  reports  for  the  Japan  coasts  (Fukuyo, 
2000) and the Philippines (Borja, 2002). Stei- 

dinger and Williams (1970: p. 152, pl. XV, fig. 
40) pointed out that Ceratium sp. resembled C. 
dens but that it could be a developmental sta- 
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Figures 1-11. Different Ceratium dens specimens collected in Bahía de La Paz during the autumm 2009; 1, 7, 9: Ce- 
ratium dens lateral view; 2, 3, 4, 5, 6, 8, 10, 11 Ceratium dens dorsal view; 12 Arrow shows a Blastodinium sp. parasi- 
ting Paracalanus sp. Photographs from Figs. 1-9 and 11 were live specimens. Figs. 1-7 and 10 were collected in Sep- 
tember 22, 2009. Figs. 8 and 9 specimens were collected in October 20, 2009 and Fig. 11 specimen was collected in 
November 3, 2009. 

ge of another species. Figures 16 and 17 in 
this study could be the first record for C. dens 
in the Atlantic Ocean. Taylor (1987) conside- 
red C. dens as a true case of endemism (spe- 

cies present exclusively in one region), becau- 
se it has been observed from the north of the 
Indian Ocean to the southeast of Asiatic wa- 
ters. This fact is presented in Figure 18, which 
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Figures.13-17. Different specimens of Ceratium dens from around the world: 13) Japan (Taken from Fukuyo, 2000); 
14) Philippines (Taken from Borja, 2002); 15) Gulf of California (this study); 16-17) Fort Lauderdale, Florida, USA. 
Figs. 13-16 ventral view and Fig. 17 dorsal view. Bar scale 100 µm. 

shows the worldwide distribution of C. dens. Its 
presence in East Pacific  could indicate that it 

is an invasive species, but  new surveys are 
needed to corroborate this hypothesis. 
 

Steemann-Nielsen (1934) and Wood 
(1954) considered C. dens a rare species, 
characteristic of warm waters and an indicator 
of sea currents. In the sampling station of this 
study the sea surface temperature was 29.5 
°C (September), 29 °C (October) and 27 °C 
(November). It is possible that C. dens is an in- 
dicator species for warm waters such as the 

Costa Rica Current, also known as Western 
Mexican Current, which is present during this 
season (Badan-Dangón, 1989). Nevertheless, 
this can not be assured since C. dens has not 
been present in many studies on the diversity 
of the genus Ceratium carried out from the Ba- 
ja  California  Peninsula  to  Perú  (Hernán- 

dez-Becerril,  1988;  Gárate-Lizárraga  et  al., 
1990;   Gárate-Lizárraga   &   Verdugo-Díaz, 
2001; Vargas-Montero & Freer, 2004; Okolod- 

kov & Gárate-Lizárraga, 2006; Sánchez et al., 
2007). The first record of C. dens in the Eas- 
tern Pacific was in the Marquesas Islands (Pa- 
villard,1935) during the El Niño 1932-1933. It 
is possible that the presence of C. dens in the 
mouth of the Gulf of California during Septem- 
ber-November 2009 could be also related to 

the El Niño event (2009-2010) 
(http://cpc.noaa.gov/products/analysis_moni- 
toring/enso-update/). On the other hand, the 
occurrence of the dinoflagellate Blastodinium 
sp., a parasite of the copepod Paracalanus sp. 
(Fig. 12), Schuettiella mitra and Centrodinium 
pulchrum whose distribution is mainly tropical, 
confirms the presence of tropical waters in the 
south portion of the Gulf of California during 
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Figure 18. Worldwide distribution of the dinoflagellate Ceratium dens (n): Sources: Ostenfeld & Schmidt (1901), 
Karsten (1907), Jörgensen (1920), Steemann-Nielsen (1934; 1939), Pavillard (1935), Wood (1954), Subrahmanyan 
(1968), Sournia (1967), Argot (1970), Taylor (1976), Krishnamurthy et al. (1980), Dowidar (1983), Eashwar et al. 
(2001), Borja (2002), this study. 

the study period. The exhaustive review of 
specialized literature on the distribution of the 
genus Ceratium suggests that this finding is 
the first record of C. dens in the coastal portion 
of the Eastern Pacific. 
 

ACKNOWLEDGEMENTS 
 

Thanks to the Instituto Politécnico Na- 
cional for the financial support for this work 

fferees. The author is recipient of COFAA and 
EDI grants. 
 

REFERENCES 
 

Angot, M. 1970. Le phytoplancton des envi- 
rons de Nossi-Bé (Madagascar) et ses 
variations au cours de 1965. Am. Univ. 
Madagascar, 7: 165-178. 

 

Badan-Dangon, A. 1998. Coastal circulation 
from the Galápagos to the Gulf of Califor- 
nia, 315–344. In: A.R. Robinson, Brink, & 
K.H. (Eds.), The Sea, vol. 11. J. Wiley and 
Sons, New York. 

 

Böhm, A. von. 1931. Distribution and variability 
of Ceratium in the Northern and Western 
Pacific. Bernice P. Bishop Mus. Bull. 87: 
1–46, pl. 1. 

 

Borja, M.V. 2002. Classification of marine di- 
noflagellates in the Philippines, 131–167. 
In: Gonzales, C., S. Sakamoto, E. Furio, 
T. Ogata, K. Kodama & Y. Fukuyo (Eds.). 
Practical guide on paralytic shellfish poi- 

through the      projects      SIP-20090299, 
SIP-20090303.  To  Wayne  Coats,  Tsvetan 
Bachvaroff and Sara Handy (Smithsonian 
Environmental Research Center, Edgewater, 
MD, USA) for measurements and photo- 
graphs 16 and 17 of C. dens specimens, which 

have not been published. To Patricia Ceballos 
and René Torres-Villegas (CICIMAR-IPN) for 
the microscopy equipment. To Yuri Okolodkov 
(ICIMAP, Universidad Veracruzana), Malte 
Elbrächter (Deutsches Zentrum für Marine 
Biodiversitätsforschung, Forschunginstitut 
Senckenberg,  Germany)  and  Clara  Ramí- 
rez-Jáuregui (ICMyL-UNAM, Mazatlán) for the 
specialized literature. Also for the editorial re- 
view of the manuscript by two anonymous re- 

 



172 GÁRATE-LIZÁRRAGA 

soning  monitoring  in  the  Philippines. 
BFAR, Manila. 

 

 

Dowidar, N. M. 1983. The genus Ceratium 
from the Red Sea. J. Fac. Mar. Sci., 3: 
5–37. 

 

Eashwar, M., K. Kuberaraj, T. Nallathambi & 
G. Govindarajan. 2001. A note on the 

Krishnamurthy, K., R. Santhanam, A. Geetha- 
nand & A. Govindaraj. 1980. On some in- 

teresting phytoplankton from Porto Novo, 
south India. Nova Hedw., 32: 733–743. 

 

Licea-Durán, S., J.L. Moreno, H. Santoyo & M. 
G. Figueroa. 1995. Dinoflageladas del 
Golfo de California. UABCS, SEP- 

FOMEX, México, 165 p. 
 

Meave  del  Castillo,  M.E.  &  D.U.  Hernán- 
dez-Becerril. 1998. Fitoplancton, 59–74. 
In: Tapia-García, M. (Ed.). El Golfo de 
Tehuantepec: el ecosistema y sus recur- 
sos. Universidad Autónoma Metropolita- 
na, México, D.F. 

 

Meave del Castillo, M.E., M.E. Zamudio-Re- 
séndiz, Y. Okolodkov & I.H. Salgado 
Ugarte, 2003. Ceratium balechii sp. nov. 
(Dinophyceae: Gonyaulacales) from Me- 
xican Pacific. Hidrobiológica, 13: 75–91. 

 

 

Ostenfeld, C.H. & J. Schmidt. 1901. Plankton 
fra det Røde Hav og Adenbugten (Plank- 
ton from the Red Sea and the Gulf of 
Aden). Vidensk. Meddi. Dansk. Naturh. 
Foren., 25: 141–182. 

 

 

Sánchez, S., E. Delgado, P. Villanueva, F. 
Chang, A. Bernales & N. Jacobo. 2007. 

Investigaciones en floraciones algales 
nocivas (FAN). Informe anual 2007 del 

área de fitoplancton y producción prima- 

ria. Instituto del Mar del Perú. El Callao, 

Perú, 20 p.  

Schmidt, J. 1901. Preliminary report of the bo- 
tanical results of the Danish Expedition to 
Siam (1899–1900). Part IV. Peridiniales, 
212–221. In: J. Schmidt (Ed.). Flora of 
Koh Chang. Botanische Tidsskrift. 

 

Sournia, A. 1967. Le genre Ceratium (péridi- 
nien planctonique) dans le canal de Mo- 

plankton   from   Barren   Island 
Andamans.   Current   Science, 
651-654. 

region, 
81(6): 

Fukuyo, Y. 2000. Atlas of dinoflagellates (ver. 
1.5 / Nov. 1.), electronic version. 

 

 

Gárate-Lizárraga, I. & G. Verdugo-Díaz. 2001. 
Checklist of marine phytoplankton in a 
subtropical lagoon system in Baja Califor- 
nia   Sur,   México,   from   1980-1989, 
255-270. In: Rushton, B.S., P. Hackney & 
C. R. Tyrie (eds.). Biological collections 
and biodiversity. Linnean Society Occa- 
sional Publications 3. Westbury Publis- 
hing, London. . 

 

Hernández-Becerril, D.U. 1988. Especies de 
fitoplancton tropical del Pacífico Mexica- 
no. II. Dinoflagelados y cianobacterias. 
Rev. Lat-Amer. Microbiol., 30: 187–196. 

 

Jörgensen, E. 1911. Die Ceratien. Eine kurze 
Monographie des Gattung Ceratium 
Schrank. Int. Revueges. Hydrogr., 4 
(Suppl 2): 1–124. 

 

Karsten, G. 1907. Das Indische Phytoplankton 

nach dem Material der deutschen Tief- 
see-Expedition 1898–1899. Wissens- 
chaftliche ergebnisse der deutschen 
Tiefsee-Expedition auf dem Dampfer Val- 
divia, pls 35–54, 2: 221–548 

 

Cortés-Altamirano,  R.  &  A.  Núñez-Pasten. 
2000. Distribución y abundancia anual de 
Ceratium dens (Peridiniales: Ceratia- 
ceae) en el Golfo de California, México. 
Rev. Biol. Trop., 48 (2-3): 305–311.  
https://doi.org/10.15517/rbt.v48i2-3.18714

Gárate-Lizárraga, I., D. A. Siqueiros-Beltrones 
& C. A. Lechuga-Devéze. 1990. Estructu- 
ra de las asociaciones microfitoplanctóni- 
cas de la región central del Golfo de 
California en el otoño de 1986. Cien. 
Mar., 16(3): 131-153.  
https://doi.org/10.7773/cm.v16i3.696

Pavillard, 1935. Peridiniens et diatomées pela- 
giques cueillis par Alain Gerbault entre 
les îles Marquises et les îles Galapagos. 
Bull. Inst. Océanogr. Monaco, 669. 8. 

Okolodkov, Y.B. & I. Gárate-Lizárraga. 2006. 
An annotated checklist of dinoflagellates 
(Dinophyceae) from the Mexican Pacific. 
Acta  Bot.  Mex.,  74(1):  1–154. 
https://doi.org/10.21829/abm74.2006.100
8

https://doi.org/10.21829/abm74.2006.1008
https://doi.org/10.7773/cm.v16i3.696
https://doi.org/10.15517/rbt.v48i2-3.18714


FIRST RECORD OF Ceratium dens 173 

zambique.  Contribution  a  une  révision 
mondiale. Vie et Milieu. Ser. A: Biologie 

marine, 18, (2-3A): 375-500. 
 

Steemann-Nielsen, E. 1934. Untersuchungen 
über die Verbreitung, Biologie und Varia- 
tion der Ceratien im südlichen Stillen 
Ozean. The Carlsberg Foundation’s 
Oceanographical Expedition around the 
world 1928-30    and    previous    “Da- 

na”-Expeditions. Dana-Report, 4. Copen- 
hagen, London. 67 p. 

 

Steemann-Nielsen, E. 1939. Die Ceratien des 
Indischen Ozeans und der ostasiatischen 
Gewässer, mit einer allgemeinen Zusam- 
menfassung über die Verbreitung der Ce- 
ratien in den Weltmeeren. The Carlsberg 
Foundation’s Oceanographical Expedi- 
tion around the world 1928-30 and pre- 
vious  “Dana”-Expeditions.  Dana-Report 
17. Copenhagen, London. 33 p. 

 

Steidinger, K.A. & J. Williams. 1970. Dinofla- 

gellates: Memoirs of the Hourglass Crui- 
ses.  Marine  Research  Laboratory, 
Florida Department of Natural Resour- 

ces, St. Petersburg, Florida, 2: 251 p. 

Subrahmanyan, R. 1968. The Dinophyceae of 
the Indian seas. Part I. Genus Ceratium 

Schrank. Mem. Mar. Biol. Ass. India, 2: 
1–129. 

 

Taylor, F.J.R. 1976. Dinoflagellates from the 
International Indian Ocean Expedition. A 
report on material collected by the R. V. 
‘‘Anton  Bruun’’  1963-1964.  Bibliotheca 
Bot. Stuttgart, 132: 1–234, pl. 1–46. 

 

Taylor, F.J.R. 1987. Dinoflagellate  ecology: 
general and marine ecosystems. In: Tay- 
lor FJR (ed). The biology of dinoflagella- 
tes. Bot. Monogr., 21: 398–502 

 

Vargas-Montero, M. & E. Freer. 2004. Presen- 
cia de los dinoflagelados Ceratium dens, 
C. fusus y C. furca (Gonyaulacales: Cera- 
tiaceae) en el Golfo de Nicoya, Costa Ri- 
ca.   Rev.   Biol.   Trop.,   52   (Suppl.1): 
115–120. 

 

 

Wood, E.J.F. 1954. Dinoflagellates in the Aus- 
tralian Region. Austr. Tour. Mar. Fresh. 

Res.,  5(2):  171–352.  
https://doi.org/10.1071/MF9540171

https://doi.org/10.1071/MF9540171
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/deed.es
https://creativecommons.org/licenses/by/4.0/legalcode

