Class Notes: 2-19-08
Diatoms – Bacillariophycea


Related to protists
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Diagram showing simplified life cycle of a typical diatom. The decrease
in the average cell size of a diatom population requires at a certain
point the restoration of cell size by the production of an auxospore in
which the cell sheds its siliceous frustule. The resulting organic walled
cell then produces a new maximal sized frustule within itself. The new
first cell may differ from the normal vegetative cell in girdle straucture,
valve outline and process pattern.
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Pennate Diatoms


Centric Diatoms


Vegetative Reproduction of Diatoms

-Grow in blooms


Each generation becomes smaller and smaller until they are ½ the starting size; an efficient way to maximize use of SiO2.
Smaller production cannot continually take place so the smaller diatom can transition to a sexual form of reproduction
Mitosis
Meiosis

(Asexual)
 (Sexual)
Centric Sexual Reproduction

-Meiosis produces 4 or more Antheridial cells

(Antheridium – a cell that undergoes internal division and/or differentiation to form male gametes)


-Oogonial cell production


(Oogonium egg type female gamete)
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Pennate Sexual Reproduction

-Gametes are not flagellated

From an ecological stand point – Diatoms are a major part of plankton in both fresh and marine water systems.

-Euplankton – Permanent (mostly up in water) – Centric
-Macroplanktonic – Part time (up in water)

-Benthic – Bottom – Pennate mostly

Sometimes diatoms produce domoic acid – a naturally occurring neurotoxin that bio-accumulates in crustaceans and bivalves (makes humans, sea lions and birds sick.

· Hitchcock movie “The Birds” based on this event
There is now a concern of chronic neurotoxin build-up in humans who eat a lot of seafood during diatom blooms.
In the Gulf of California, a trace of diatom blooms shows that they give off dimethyl sulfoxide (DMSO) => which causes cloud formation. Cloud comes down as rain in form Si(OH4)-silica acid, which causes weathering of sand, releasing more silica back into the ocean, supplying more silica to diatoms.[image: image2.png]



Frustule – cell wall of silica dioxide (SiO2�)


Top and Bottom 





“Girdle view” – side view for both Centric Diatoms and Pennate Diatoms


	-Epitheca – top frustule


	-Hypotheca – bottom frustule


	-cingulum – “girdle band” 


   overlap of the two frustules





Centric Diatoms





Pennate Diatoms





VS.





Valve view (looking down)


Centric – radial symmetry (more primitive, mainly planktonic – live in water column)


Evolved approximately 150mya Limited mobility – produces lipids used to maintain buoyancy 





Valve view (looking down)


Pennate – bilateral symmetry (more advanced, mainly benthic – attached to something on the bottom of the  water (ocean, river, pond, stream)


Evolved approximately 70mya


Raphe system – An elongated fissure in one or both valves that has both an external and internal opening








Raphe groove





Raphe appears to help with locomotion. (mucus is secreted out and attaches to a surface and pulls forward)





Girdle band





Epithica





Hypotheca





Raphe groove





One thought is that diatoms evolved from an ancestral cell with silica scales and developed two large scales, one on top and one on bottom.





Epitheca





Hypotheca





Original hypotheca becomes epitheca. Diatom becomes smaller





Form two new hypotheca





Develops a furrow





mitosis





Mucus Stalk





Zygote - Absorbs Water





Spermatids





Single cells





Auxospore “resting cell” Can sit for extended periods of time





New Centric cell





mitosis





Chains held together with mucus





meiosis





New pennate cell





Initial cells





auxospores








