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Module V

Harmful haptophytes (3 hours)

Contents
1.1. Suggested reading
1.2. Some basic features of haptophytes
1.3. Taxonomy of haptophytes
Classification
Identification
1.4. Harmful species
1.5. References
1.6. Glossary



References in bold are either from the textbook (Graham & Wilcox 2000) or available as pdf files on the course CD.

1.1. Suggested reading

Present document, textbook, and the following papers:
Graham & Wilcox 2000: Chapter 10, p. 180 (Haptophytes) – 181 (Fossil records); p. 182 (Phylogeny) – 186 (Scale formation….); p. 188 (Plastids and Pigments) – 189 (Cell division); p. 193 (Chrysochromulina) – 194 (Coccolitophorids); pp.195-197 (Phaeocystis).

Edvardsen, B. & Paasche E. 1998. Bloom dynamics and physiology of Prymnesium and Chrysochromulina. – In: Anderson, D.M., Cembella, A.D. & Hallegraeff, G.M. (eds), Physiological ecology of harmful algal blooms, NATO-ASI series 41, Springer, Berlin, pp. 193-208, (see Books, pdf file NATO ASI).
Moestrup, Ø. 1994. Economic aspects: ‘blooms’, nuisance species and toxins. – Green, J.C.& Leadbeater, B.S.C. (eds), The haptophyte algae, The systematic Association Special Volume 51, Oxford Science Publications, Clarendon Press, Oxford, pp.265-285.

1.2. Some basic features of haptophytes

Haptophytes are unicellular or colony-forming flagellates, c. 2-30 µm long, with two equal or subequal flagella and a special flagellum-like appendage, the haptonema (reduced in some species). The longer flagellum may have fibrous hair and knob-scales in members of the Pavlovophyceae, but never tubular hairs as in the heterokonts.

	The cells have 1-2 yellow-brown chloroplasts, and in most species the cells are covered by species-specific organic scales, which can be observed only by electron microscopy (EM). In the coccolithophorids the scales are calcified. Species of Chrysochromulina have a long, sometimes coiling haptonema while in species of Prymnesium and Phaeocystis it is short, stiff, and non-coiling. 
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Figure 1. Prymnesium parvum


The haptophytes comprise both photo-mixo-, and heterotrophic species, and the haptonema has been shown to be involved in the capture of prey (bacteria) in some species of Chrysochromulina (Kawashi et al. 1991).

Phaeocystis has a heteromorphic life cycle with free-living flagellates and gelatinous colonies, which may reach a size of several millimetres.

Most aspects of the biology of haptophyte algae are covered by Green & Leadbeater (1994).

1.3.Taxonomy of the haptophytes

Classification

The haptophytes have previously been included in the Chrysophyceae, but are now recognized as a separate phylum, Haptophyta with two classes Prymnesiophyceae and Pavlovophyceae (Green & Jordan 1994, Edvardsen et al. 2000). The somewhat confused systematic history of the haptophytes is described by Green & Jordan (1994), and summarized by Edvardsen et al. (2000) and Moestrup & Thomsen (2004).

It should be noted that Phaeocystis is placed together with the coccolithophorids in the textbook (Graham & Wilcox 2000, p.195) while other authors regard this genus as belonging to the order Prymnesiales (Throndsen 1997), or as separate order of the class Prymnesiophyceae (Edvardsen et al. 2000).

Identification

EM is required for identification of species of Chrysochromulina and Prymnesium, and for flagellates of Phaeocystis. Jensen (1998) found that fixation in a mixture of lugol's iodine solution and glutaraldehyde preserve these species better than conventional fixatives, which often tend to shed their scales. For TEM the samples may be prepared according to Moestrup & Thomsen (1980).

1.4. Harmful species

Haptophytes are well known to form blooms. This includes species of Emiliania, Chryso-chromulina, Prymnesium, and Phaeocystics, and blooms involving species of the 3 latter genera may be associated with harmful effects. Bloom dynamics, toxicity and harmful effects of these species have been reviewed recently by Moestrup (1994), Edvardsen & Paasche (1998) and Lancelot et al. (1998). For identification of harmful species, see Moestrup & Larsen (1992) and Moestrup & Thomsen (2004). 
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1.6. Glossary

	English
	Español
	Português

	Appendage
	Apéndice
	Apêndice

	Bars
	Barra
	Barra

	Basket-like rim
	En forma de canasta
	Margem em forma de cesta

	Branch
	Ramificado
	Ramo, ramificação

	Coiling
	Enrrollado
	Enrolado

	Cup scale
	Escamas acopadas
	Escama em forma de copo

	Distal-layer scales
	Escamas distales, externas
	Escamas distais, externas

	Distal side
	Lado distal
	Lado distal, externo

	Eyespot
	Estigma
	Estigma

	Fagotrophic
	Fagotrófico
	Fagotrófico

	Fibrils
	Fibrillas
	Fibrilas

	Fibrous hairs
	Pelos finos
	Pelos finos

	Flickering moving
	Movimiento fluctuante
	Movimento trêmulo

	Free-living
	Vida libre
	De vida livre

	Haptonema
	Haptonema
	Haptonema

	Heterokont
	Heteroconta
	Heteroconto

	Heteromorphic
	Heteromórfico
	Heteromórfico

	Heterotrophic
	Heterotrófico
	Heterotrófico

	Inflexed rim
	Anillo, borde curvo
	Margem inflexa, curva

	Inner-layer scales
	Escamas internas
	Escamas internas

	Innermost layer
	Capa mas interna
	Camada mais interna

	Knob-scales
	Escamas en forma de verrugas, botones
	Escamas em forma de botão

	Mixotrophic
	Mixotrófico
	Mixotrófico

	Osmotrophic
	Osmotrófico
	Osmotrófico

	Outer-layer scales
	Escamas de la capa externa
	Escamas da camada externa

	Plate scales
	Escamas en forma de disco
	Escamas em forma de disco

	Phototrophic
	Fototrófico
	Fotoautotrófico

	Pillar
	Soporte- Pilar
	Suporte de tipo pilar

	Proximal-layer scales
	Escamas proximales, internas
	Escamas proximais, internas

	Pyriform
	Piriforme
	Em forma de pera, piriforme

	Ribs
	Costillas
	Costela

	Rim
	Margen, anillo, borde
	Margem

	Raised rim
	Margen elevado
	Margem elevada

	Ridge
	Costillado
	Crista

	Saddle shaped
	En forma de silla de montar
	Em forma de sela

	Scales
	Escamas
	Escamas

	Smooth flagella
	Flagelos lisos
	Flagelos lisos

	Spine
	Espina
	Espinho

	Tubular hairs
	Pelo tubular
	Pelo tubular

	Truncate
	Truncado
	Truncado, dobrado

	Under-layer scales
	Escamas de la capa interna
	Escamas da camada interna
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