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The Great Plankton Race 
 

Below are suggested additions to The Great Plankton Race (MARE 2002 The Regents of the 
University of California) to incorporate information learned from Dr. Kerkhof’s presentation and 
subsequent discussion. 

 
Overview 
Microbes account for 98% of the biomass in the oceans. There are more species of marine 
microbes than we have been able to count to date. In fact there is an International Census of 
Marine Microbes to catalogue all known marine microbes and to discover still unknown 
microbes. Microbes are a diverse collection of single-celled organisms that have been on Earth 
for billions of years. They include bacteria, phytoplankton, protozoans, some species of fungi, 
archaea, and viruses. Many people associate all microbes with germs and disease (and some do 
cause illness), but many microbes are very beneficial and even essential to other organisms. In 
fact, without microbes there wouldn’t be any other life on the planet, including us! For example, 
microbes in the ocean help produce the oxygen we breathe. 

A microbe can be considered anything that spends its life at a size too small to be seen with the 
naked eye.  The term microbe is actually short for microorganism, which translates to “small 
organism.”  

Microbes have evolved to live just about everywhere on the planet…even in places humans 
would never be able to survive. And the ocean is no exception, from shallow bays and coral reefs 
to frozen polar waters and even hydrothermal vents miles below the surface – microbes exist and 
play a big role in how matter and energy move between organisms and their environment in the 
ocean. 

Although all small, different species of marine microbes look and act very different from one 
another, but each has an important role in helping maintain balance in the marine ecosystem. To 
help us understand microbes better, scientists have classified them into groups based on similar 
characteristics: marine bacteria, phytoplankton, protozoa, and marine viruses. To learn more 
information about the diversity of marine microbes look at the end of this document or visit Dr. 
Kerkhof’s Background Materials – Micorbial Information. 

 
Session 1: So What is Plankton? 
As you are having students watch the plankton videos considering showing images or videos of 
marine microbes: 

• MicrobeWorld’s Intimate Stranger: Unseen Life on Earth – the trailer is 13 minutes long 
with good information about marine microbes, with great images in the first minute. 
(http://www.microbeworld.org/index.php?option=com_content&view=article&id=259:in



Ocean Lecture & Educator’s Night Mar. 29, 2012 
 

timate-strangers-unseen-life-on-earth&catid=58:intimate-strangers-unseen-life-on-
earth&Itemid=194) 

• MicrobeWorld’s Image Gallery 
(http://www.microbeworld.org/index.php?option=com_browse&view=browse&term=4&
Itemid=57) 

• National Geographic Photo Gallery: Marine Microbes 
(http://ocean.nationalgeographic.com/ocean/photos/marine-microbes/) 

 

Marine Microbial Diversity 
Marine Bacteria  
Often thought of simply as “germs” that cause disease, bacteria are an extremely important 
component of the global marine ecosystem. For example they help break down other dead 
organisms (like cells and detritus), release nutrients to be used by other organisms, and are a 
source of food for larger organisms. But what do bacteria eat?  Not to confuse you, but some 

bacteria are photosynthetic, meaning they can make their food 
from sunlight just like plants on land and give off oxygen in the 
process. Others can “absorb” their food from the water they 
live in.  This food is called dissolved organic matter (D.O.M. 
for short).  This absorbed material is converted into their 
cellular mass, and is then made available to other larger 
organisms who ultimately consume the bacteria.  Pretty cool 
way of eating!  Other types of deep-sea bacteria live off even 

more unusual "foods" such as iron or sulfur that they then can turn into energy.   

Marine bacteria have been found to be living in deep layers of icebergs, and in the hottest places 
on earth such as beside volcanic vents in the ocean floor.  It was 
once thought that bacteria had little influence on life in the 
ocean, but today we know that they play an important role in 
maintaining balance in the marine ecosystem and helping cycle 
organic matter through the marine food web. For more info on 
bacteria and other microbes mentioned visit: 
http://www.microbeworld.org/microbes/bacteria/default.aspx 

 

Phytoplankton  
Phytoplankton are single celled plant-like organisms that make up the base of the marine food 
web. The word plankton means “wandering” and that’s generally what phytoplankton do - float 
in the water at the mercy of the currents and waves.  Phytoplankton come in all different shapes 
and sizes and some even have the ability to glow in the dark- the scientific term for this is 
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bioluminescence.  Similar to plants, they use carbon dioxide and light to produce their own food 
through the process of photosynthesis.  Although phytoplankton are found globally in coastal 
estuaries, bays and rivers and throughout the open sea from the tropics to polar regions, marine 
phytoplankton are limited to living in the top 200 meters or so of ocean water?  Any idea why?  
Step into the light and let me tell you!  Right!  Due to their dependence on light to perform 
photosynthesis. 

Most range in size from 1 - 100 micrometers (1 micrometer is 1/1000 of a millimeter) although 
chains of a few species can be up to 4 mm long.  Among the common kinds of phytoplankton 
are: green algae, diatoms, dinoflagellates, and coccolithophores.   

The green algae are probably the most recognizable, because they are green, 
look most like plants and you’ve probably seen them growing in large 
masses as thick green scum along the edges of ponds, puddles or even dirty 
swimming pools.  In the world’s oceans, these unicellular organisms are 
important as they form the beginnings of the marine food chain and also 

produce a large percentage of the available oxygen in the atmosphere.  

Diatoms on the other hand, have little resemblance to plants although they 
are still similar in the fact that they rely on photosynthesis for acquiring food 
and energy.  Diatoms are extremely diverse and come in a variety of shapes 
ranging from round spheres to long narrow stalks.  

Dinoflagellates hardly remind you of plants either, but still about half the 
species of these unicellular organisms perform photosynthesis just as a tree 
would on land in order to acquire the energy needed to live and reproduce. 
Dinoflagellates are extremely diverse as well and are observed in nature in a 
wide range of forms. 

Coccolithophores, like the other phytoplankton species above perform 
photosynthesis. However, unlike the others, they surround 
themselves with microscopic plates, which are shaped like 
hubcaps and are made of limestone (calcite). 
Coccolithophores are very small but can appear in the ocean 
in great numbers. In fact, when there are trillions in an area, 
the water can look turquoise in satellite images of the ocean. 

Together diatoms, dinoflagellates, green algae, 
coccolithophores, and other marine phytoplankton have been 
likened to the forests of the world’s oceans. 

To learn more about marine phytoplankton visit: 
http://www.microbeworld.org/microbes/protista/ 

 

Satellite image of an area with a huge 
number of coccolithophores (left). 
Individual coccolithophore cells 
(right). http://www.geo.uni-
bremen.de/cocco/index.php?option=co
m_content&task=view&id=31&Itemid
=47&lang=en 
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http://www.micrographia.com/specbiol/p
rotis/cili/cili0100/colepfd2.htm 

http://www.coml.org/medres/cmarz06-
images.htm 

Protozoans  
The word protozoa means “first animal” and represent another subgroup of organisms that are 
classified as protists. Although these one-celled organisms are not actually animals, as the 
hunters and grazers of the microbial world, this name fits well for this group of creatures.  
Protozoans feed primarily on bacteria, but may also ingest phytoplankton, other protozoans, or 
may directly absorb dissolved organic matter through their cell membranes similar to bacteria.   

Protozoa are further identified by how they move in order to catch their prey.  Some have tiny 
hairs called cilia on their cell surface that move in unison similar to oars of a boat to propel them 
forward (collectively known as the ciliates), others have a whip-like set of appendages called 
flagella that they flail about to move (collectively known as flagellates).  A third type of 
protozoan moves by actually changing the shapes of its body and forming it into a temporary 
foot that pulls it along the seafloor or whatever material it is attached (collectively known as 
sarcodinians).   

Protozoans are found in many different marine environments, ranging from shallow coastal 
waters to the deep abyssal sea.  These organisms play an important role in the ecosystem by 
ingesting D.O.M., as well as hunting down unsuspecting bacteria, phytoplankton and other 
smaller microbial life, which in turn helps to maintain balance in the ecosystem. They also are 
themselves an important food source for larger creatures and are important links in many marine 
food chains. 

 

 

 

 

 

 

 

To learn more about marine protozoans visit: 
http://www.microbeworld.org/microbes/protista/ 

 

Marine Viruses  
Viruses are the most abundant biological material found in the world’s oceans, but are they 
living or nonliving?  If you said both, then you’re half right.  Although considered nonliving 
when outside a cell, when viruses make their way into a host cell (such as a bacteria, protozoans 
or even humans) they are able to replicate and form more viruses similar to other living things.  
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Unfortunately, this process often causes the host cell(s) to rupture and in the process may cause 
disease. Some common human diseases associated with viruses are the common cold, chicken 
pox, measles and the mumps.  

Unlike other marine microbes mentioned, viruses can’t even be called singled-celled, because 
they are not cells at all! They are actually composed of a very small amount of genetic material 
that is wrapped in a protective covering of protein called a capsid.  When outside a host cell 
these structures, one million strong or more in each teaspoon of ocean water, float harmlessly at 
the mercy of the sea.  Luckily for us, different types of viruses are very specific in terms of the 
type of organisms they can and will infect.  For example one type of virus might cause terrible 
disease in a fish, but have no effect on other marine organisms or even humans who might be 
swimming in the same water! 

Because viruses are not composed of cellular material they are not considered a source of food 
for even the smallest of marine organisms.  However, viruses still have a huge impact on the 
marine ecosystem.  By infecting and ultimately killing other marine organisms, primarily other 
single celled microorganisms, viruses play an important role in controlling the microbe 
population and releasing DOM back into the ocean. 

Viruses are the smallest of all marine microbes…some 10,000 times smaller than marine 
bacteria! 
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