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Dinoflagellates:
· Desmokonts: unicellular, lots of non-photosynthetic species, heterotrophs


· Dinokonts: theca, theca plates, cellulose
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Both types have trichocysts – vesicle w/crystalline rods that can be discharged (possibly for defense or to capture prey) 

Reproduction:

· Normally reproduce vegetatively by forming two daughter cells

· Sexual reproduction: form isogametes that fuse to form the planozygote (thick walled dormant cyst)

Ecology:
· For the most part are unicellular – but some can form palmelloid aggregations

· A few form simple filaments

· Best swimmers of all algae

· A few have eyespots (concentrations of photopigments)

· Most are marine but plenty are freshwater

· Some are benthic

Zooxanthellae:

· Endosymbionts in Cnidarians (corals, jellyfish)
· Present in almost all reef forming corals – the corals don’t do well without it
· They are photosynthetic and live inside Cnidarian polyps. Also live inside giant clams (Tridacna)
· As the algae photosynthesizes it gives off O2 and sugars that the coral/clam uses for food.  The coral/clams give protection and CO2 etc.
· Coral bleaching: when zooxanthellae leave the host
· Temperature, salinity, light, turbidity and nutrient changes cause algae to release free radicals
· Does it “want” to leave (is it a good time for sexual reproduction, or a good time for a migration event, or does it “think” its host isn’t going to survive?) or is it being “expelled?”
· Its usually not good for host if algae leaves…so seems more likely the algae “wants” to leave so it releases free radicals
Photopigments of Dinoflagellates:

· Chlorophyll a
· Most have chlorophyll c, some have chl. b
· Indicates ancestral form may have been green algae
Red Tides:

· Usually occur in coastal areas (especially estuaries)

· Can also get big concentrations that don’t have enough photopigments to be seen

· Normally: 103/L or 1/mL

· Big blooms: 105 – 107/L or 103 – 105/mL 

Sequence:

1. Excystment: (germination of the hypnozygotes)

· Triggers of blooms – changes in temp, salinity, nutrients (or all)

Q:  What would cause all these things to change at the same time?

                  A:  Inflow of freshwater, big rainstorms/run-off

2. Population growth:

· Vegetative (asexual growth)

· Dinoflagellates out compete everything else

· May reproduce 3X a day under right circumstances

· May be releasing toxins?

3. Positive phototaxis (migrate towards light): 

· They alter the ratio of accessory pigment and chlorophyll – this has to do with positive phototaxis

· In some cases an indv. Cell does it in hours and in other cases whole populations do it in a few generations

4. Bunching:

· Further concentration

· Bunch up along haloclines or thermoclines

· Other times its wind related (currents)

· Thought that when they get in these bunches they slow swimming speed

5. Termination (bloom ends)

· May or may not have sexual reproduction at this point

· Different cues: lack of nutrients, change in water (current, temps, storm), bloom of grazers (zooplankton, whales, fish)

Harmful Algal Blooms: (HAB’s)
· Direct effects: Marine fish and/or inverts die from neurotoxins that dinoflagellates sometimes produce

· Indirect effects: O2 depletion

· 1976 bloom of Ceratium: dinoflagellates off New York (14,000 km2) wiped out 69% of offshore fisheries

· Paralytic shellfish poisoning: any bivalve can accumulate toxins when they filter feed
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