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3.1. Suggested reading

Present document and the following paper:

Maestrini, S.Y. 1998. Blooms dynamics and ecophysiology of Dinophysis spp. - In: Anderson, D.M., Cembella, A.D. & Hallegraeff, G.M. (eds), Physiological ecology of harmful algal blooms, NATO ASI series, Series G, Ecological sciences, vol. 41, Springer-Verlag, Berlin, pp. 243-265, (see Books, pdf file NATO ASI).

.

3.2. Introduction

Taxonomy

The genus was described by Ehrenberg with D. acuta as type species. More than 200 species of Dinophysis and Phalacroma (here regarded synonymous) have been described since then. Taxonomic and floristic accounts include Kofoid & Skogsberg (1928), Schiller (1933), Abé (1967), Norris & Berner (1970), Taylor (1976), Balech (1988), Hallegraeff & Lucas (1988), and Steidinger (1997); and for the potentially toxic species Larsen & Moestrup (1992), Balech (2002) and Taylor et al. (2004).
Morphology

Most species are strongly compressed and the cells therefore usually seen in lateral view. The cingulum in Dinophysis is dislocated towards the apical end of the cell, and often the epitheca is not visible in lateral view. Lists line the edges of both the cingulum and sulcus; the left sulcal list is particularly well developed and supported by 3 ribs.

The species concept in Dinophysis
The species concept in Dinophysis is weak with only few characters available to distinguish the large number of species. Many species are poorly circumscribed, and the genus is badly in need of revision. The use of plate pattern has so far proven unfeasible for species identification (Norris & Berner 1970, Balech 1976, Hallegraeff & Lucas 1988). Optical pattern recognition systems have been applied on several occasions (e.g. Lassus et al. 1998) and may carry some potential for the development of more robust species concepts in Dinophysis, and also molecular techniques may eventually help to clarify the species concept in this genus  (Edvardsen et al. 2000, Marin et al. 2001, Edvardsen et al. 2003). Currently, the most important diagnostic features are: cell size and shape, morphology of the left sulcal list, presence/absence of chloroplasts, and thecal ornamentation. Many species cannot be clearly distinguished on basis of these features, and with the intraspecific variation largely unknown in most species, it is sometimes not possible with confidence to identify certain cells in a sample to species. Examples include D. acuta – D. norvegica, D. caudata - D. tripos and D. mitra – D. rapa.


All attempts to establish permanent cultures of species of Dinophysis have been unsuccessful so far, severely impeding progress in clarification of the taxonomy of this genus

Life history

The life history of Dinophysis is largely unknown, but there is circumstantial evidence that sexual reproduction does occur, and several species seem to have a heteromorphic life cycle (Reguera & Gonzáles-Gil 2001, and reference therein).

3.3. Harmful species 

There are only 9 species of Dinophysis which have been shown to produce DSP toxins. They are: Dinophysis acuminata, D. acuta, D. caudata, D. fortii, D. miles, D. mitra, D. norvegica, D. rotundata, and D. tripos; two other species are suspected toxin producers: D. hastata and D. sacculus (Lee et al. 1989, Fernández et al. 2001, Holmes et al. 1999, Taylor et al. 2004). Several of these species are widely distributed.
The potentially toxic species may cause harmful effects without forming dense blooms. Cell concentrations as low as 200 cells/litre of D. fortii have been reported to cause DSP outbreaks (Yasumoto et al. 1980), and low concentrations of D. caudata may cause persistent low concentrations of DSP toxins in mussels (Holmes et al. 1999, but see also Marasigan et al. 2001). Maestrini (1998) reviewed the ecophysiology and bloom dynamics of Dinophysis.

Several species including the potentially toxic D. acuminata, D. acuta, D. caudata, D. fortii, D. norvegica, and D. tripos have chloroplasts of cryptophyte affinity (Schnepf & Elbrächter 1988, Hallegraeff & Lucas 1988, Janson & Granéli 2003, Minnhagen & Janson 2006). Several species are mixotrophic (Jacobson & Andersen 1994) and one, D. rotundata, is heterotrophic feeding on ciliates (Hansen 1991).
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