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Plankton Part I: Macroplankton  

Reading 

 

 

Plankton comes from the Greek language and means "wanderer" or "drifter".  Marine plankton 

includes both plants (phytoplankton) and animals (zooplankton) that cannot resist ocean currents, 

waves, or tides, and therefore drift at the mercy of the ocean. Plankton are one of the most 

diverse groups of organisms in the ocean and are a vital link in the marine food web. Plankton 

are generally microscopic organisms, with several exceptions, and are generally divided into the 

following size categories: 

 

Category             Size            Example(s) 

picoplankton           <2 µm               bacteria, cyanobacteria 

nanoplankton          2-20 µm            ciliates, flagellates, diatoms 

microplankton        20-200 µm        small copepods 

mesoplankton       200-2000 µm      large copepods, medusa, shrimp 

 

Phytoplankton are plant plankton that utilize photosynthesis to grow.  This process combines 

carbon dioxide, light, and nutrients to produce oxygen and sugars. These organisms are known as 

primary producers because they create organic compounds (sugars) from inorganic sources 

(CO2).  One of the reasons phytoplankton are so important to biology in the ocean is that they 

form the base of the food web.  Phytoplankton are one of the most productive groups of 

organisms on the planet- they are responsible for over 40% of the photosynthesis on earth!   

 

Zooplankton are animal plankton that are generally larger sized than phytoplankton. These 

animals are consumers because they must eat preformed organic compounds to survive.  There 

are many different types of zooplankton, and their food sources vary considerably.  Primary 

consumers are those animals that eat autotrophs.  Secondary consumers are animals that eat 

primary consumers.   
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Figure 1: Basic food chain.  Primary producers create their own organic compounds, primary 

consumers use primary producers as their energy source, and secondary consumers eat primary 

consumers. 

 

Most zooplankton spend their entire lives as plankton and are called holoplankton. Some 

zooplankton, called meroplankton, only spend a portion of their development as plankton in egg 

or larvae stages.  Being plankton for only a portion of their lives allows dispersal to new areas 

through ocean currents.   

 

 

Many different phylum have representative species in the zooplankton.  Many 

species spend their entire lives as plankton, and scientists call these organisms 

holoplankton.  Other animals only spend a part of their lives in the plankton, 

these zooplankton are called meroplankton.  Many coral species produce 

meroplankton offspring.  This allows an otherwise sessile animal to colonize new 

locations by using currents and water movement to disperse its young.    

 (Figure 2: Deep-sea coral larvae by Dr. Rhian Waller.) 

 

 

 Around 95% of holoplankton are copepods.  Copepods are an important food source for small 

fish, basking sharks, and some baleen whales. Although copepods and other zooplankton are 

very weak swimmers, some are capable of vertical migration, or weak vertically swimming 

within the water column in response to changes in light intensity.  Each evening they move up 

toward the surface to feed on the phytoplankton, and descend at dawn into deeper waters.  Why 

might zooplankton exhibit these migration patterns? 

 

  
 
                                                         Figure 3: A Representation of zooplankton diversity. 
 

 

This week’s lab activity is going to focus on zooplankton collected from Kaneohe Bay.  We are 

going to examine those organisms that can be seen using a dissecting scope, which is not a very 

powerful type of microscope.  How will this influence our observations of the sample?   

 

We sample plankton from the ocean by using specialized woven nets called plankton nets.  The 

net is composed of a collecting bucket with screen, fine mesh net, and tow rope (Figure 4).  The 

net is towed slowly behind a ship or cast to a set depth, then reeled in.  The organisms are 

flushed to the end of the net into the bucket and removed for analysis.   
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Scientists study plankton for a variety of reasons.  Many large species, like fish and corals, 

produce larva (young) that spend a portion of their life in the plankton.  By collecting plankton 

samples, scientists can count how many organisms of different species are in the larval stage.  

Another reason scientists are interested in plankton is because they provide the base to the 

ocean's entire food web.  Currently scientists are very interested in knowing the quantity and 

types of organisms found in the plankton.  Annual zooplankton collections give scientists a time 

series.  This allows them to look for changes in plankton composition as ocean conditions vary.   

 

Quantitative analysis of plankton involves a careful count of the organisms and an estimate of 

the sampled volume of water.  One of the more difficult parts of this job is counting the 

organisms.  In order to know what types of animals are present in the plankton, you have to be 

able to identify them!  There are numerous morphological characteristics that scientists use to 

identify plankton.  First, they look at the external components of the organism.  A dorsal-

ventrally compressed organism is one that looks flattened from back to front.  A sting ray is an 

example of a dorsally compressed animal.  The other major body shape is laterally compressed.  

Think about a yellow tang, it looks like it's left and right sides have been squeezed together.  

Other characteristics that scientists use to determine what a plankton is include the absence or 

presence of antenna, eyes, legs, and fins.  When thinking about these morphological components 

it is important to consider the size and number  of the different external parts.   

 

 

 

 

  

 

 


