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& PRIMARY PRODUCTIVITY

•To understand the role of phytoplankton in marine 

ecology.

•To be able to write and explain the equation for 

photosynthesis used by autotrophs. Identifying the inputs 

and products of this process.

•To understand how is the small size of phytoplankton 

relates to their ability to remain in the photic zone.

•To explain and relate how the function of spines or other 

elongated structures are adaptive to phytoplankton.

�Autotrophs

�Primary producers

�Photosynthesizers

Include:
*Cyanobacteria

*Algae (protists)

*Seaweed

All have in common – pigments that capture sunlight energy.

PHOTOSYNTHESIS

Basic Ingredients in:

Carbon Dioxide

Water

Sunlight

Products

Sugar

Oxygen
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Major divisions of phytoplankton

Data from algaebase.org

Important primary producers—when a system is 

“productive” there are many phytoplankton present.
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*

Division Cyanobacteria

*Domain Bacteria, so prokaryotes

*Most < 5 microns, so difficult to collect 

*Most abundant in intertidal and estuarine habitats

*Benthic forms are found everywhere light and water is 
available.

*Red phycobilins in 

Oscillatoria are responsible 

for the color of the Red Sea!

*Some species aggregate to form

large mats or strings.

© Phototake/Alamy Images

*Constructed by mats of cyanobacteria

*Fossilize well

*Specimens are found today in Shark Bay, Australia (genus 

Microcoleus)

(c) 3Dchef/iStock / Getty Images Plus

Eukaryotic autotrophs

Have accessory pigments: chlorophyll c and golden or 
yellow-brown xanthophylls

*Some closely related groups are freshwater.

*Some have flagella, so are mobile.

Champions of photosynthesis

Living in Glass houses

www.planktonchronicles.org/en/episode/diatom

s-life-in-glass-houses

5 minute intro to Diatoms
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*Some species are heterotrophs, so not photosynthetic, 

most are autotrophs.

*Photosynthetic species contribute greatly to production in 

seas.

*Most are unicellular with a large nucleus.

*Commonly have two flagella.

*Group called zoozanthellae are extremely important to 
corals. Form a symbiotic relationship

How do they do survive?

*Small size

* Important because their nutritional needs are proportional to size

*Diffusion occurs readily across the cell(s).

*Waste material is removed, nutrients are delivered.

*Need a high surface area to volume ratio 
(SA/V)—take up small volume but have a large 
surface area for diffusion across membranes

Light is necessary for photosynthesis, so what about 
species that live in low light level areas?

Other special adaptations

*Move on, or persist until conditions improve.

*Switch to other energy source, if possible (e.g., fix 
nitrogen).

*Live on stored lipids or carbohydrates.

*Adapted with more chloroplasts than other species

*Adapted with more accessory pigments

*Diatoms can produce cysts in very dire situations.
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Courtesy of NASA.

*

*Pigments vary by their light absorption capabilities.

Adapted from: Saffo, M. B. BioScience 37 (1987): 6554-664.

*

Growth limitations of phytoplankton:

Grazing

Limited Nutrients

Limited Light


