Ecology of Phytoplankton, C. Reynolds
Chapter 1 Summary/Key Points

-Definitions of seston, tripton, nekton and various subdivisions of plankton

-History of phytoplankton research – Haeckel and Hensen

-Diversity of phytoplankton

· Photosynthetic

· Wide variety of size and shape

· Huge phylogenetic diversity (under lots of revision now)

· Eukaryotic and prokaryotic

· Morphology and structure

· How are groups distinguished?

· Endosymbiotic origin of plastids

· Cyanobacteria (2.8 bya)

· Green line (1.5 bya) - endosymbiotic cyanobacteria – phyla chlorophyta and euglenophyta (and offshoots to bryophytes and vascular plants)

· Chlorophyll b

· Glucose polymers accumulated (starch, paramylon)

· Red line - secondary and tertiary endosymbioses – rhodophytes, chrysophytes and haptophytes

· Major 3 groups of marine phytoplankton (Bacillariophyta, Haptophyta, Dinophyta) are all of fairly recent origin 

-Environmental pressures on algae
· Buoyancy

· Thermal buffering

· Dilute nutrients

· Irradiance amount and quality

-Algal size and shape

· sinking and nutrient uptake 

· cell surface area and internal transport 

· >8 orders of magnitude from smallest cyanobacteria to multicellular eukaryotes

· Ratio of surface area to volume – often increased size is accompanied by increased departure from spherical form

· S/V range from 3.6-0.1 (1.5 orders of magnitude, while volume is ~ 5 orders of magnitude) – constraint 

· Mucilaginous forms

· Friction reducer

· PS byproduct

· Anti-grazing; anti-fungi

· Help vs. metal toxicity

· Protect vs. oxidative environment

· Nutrient store (no evidence)

-Construction and composition

· Mass – dry, ash, Si

· Organic composition

· Ratios – C,N,P (stoichiometry)
· Minimum cell quota

· Luxury uptake

· Redfield ratio 106 C: 16 N: 1 P

· S more stable base reference than P

· Variable with nutrient conditions

· Chlorophyll

· Chlorophyll a – biomass proxy

· Variable in nature

· Changes with light climate

· Marine vs. Freshwater
· Similar range of live cell volumes

· Smaller range of C, C:N and chl a/vol in marine
