
Plankton, the Great Migration, and Marine Snow 

 

During World War II, sonar seemed to show parts of the sea floor moving up and down.[1] What was 

causing this? Plankton! Just after sunset, trillions of zooplankton rise to the surface of the ocean to feed, 

then retreat to deeper waters just before sunrise. This is called diel vertical migration and is likely the 

greatest synchronous migration on Earth in terms of biomass. Plankton are organisms that float and swim 

against currents with difficulty; their name comes from Greek for drifter. Nevertheless, plankton may 

travel hundreds of meters, responding to sunlight (or phases of the moon in polar winter or even cloud 

cover) and other cues.[2] Larger fish and animals also migrate. Some vertical migrations are seasonal.[3] 

 

The ocean has layers.[4] Massive numbers of organisms live in the upper sunlit layer, including 

phytoplankton that carry out photosynthesis to convert the sun’s energy and dissolved CO2 into biomass. 

Light is faint in the twilight zone, beginning at about 200 meters depth. Many zooplankton and fish lay 

low here during the day and migrate nightly to the surface for food, and back, which has the effect of 

transporting bodily carbon downward. Past the twilight zone, below 1000 meters, light is absent in the 

midnight zone, the abyss, and the deepest hadal zone extending to the bottom of trenches.[5]  

 

Carbon is passed along the food chain from phytoplankton, to zooplankton that eat them, on up to fish, 

birds, and mammals. Organisms convert carbon to biomass (the stuff that makes up living things, e.g. 

leaves, muscle, fat), or excrete it as fecal pellets, or respire CO2 back to the sea. When creatures die their 

remains descend deeper into the ocean interior and are broken down by bacteria and microbes, releasing 

CO2. Fecal pellets, plankton, gooey aggregates, and other biological debris sink slowly toward the seabed 

as marine snow, which Rachel Carson called “the most stupendous snowfall on Earth.”[6] 

 

The transport of organic matter and carbon from the surface to deep ocean is called the biological pump. 

It works through three main pathways: gravitational settling of carbon in plankton and byproducts (marine 

snow), vertical migration, and mixing by currents. Most of the carbon bound up in biomass is consumed 

and recycled in the sunlit layer. Only about 10-20% of organic carbon escapes the sunlit zone, and only a 

tiny amount reaches the ocean bottom.[6] The deeper it goes, the longer carbon will be sequestered, but 

importantly, once the bits of carbon leave the surface layer, decades or even centuries may pass before the 

carbon can rise and escape into the atmosphere as CO2. The biological pump exports ~10 PgC/year from 

the surface ocean and sequesters 1300 PgC; the gravitational component contributes the most to this and 

mixing the least.[7] 

 

Overall, the ocean has absorbed a quarter of CO2 emissions from fossil combustion and deforestation 

(and the natural land carbon sink has absorbed another quarter). Carbon is transported to deep sea by the 

biological pump and also two other ways. The solubility carbon pump involves global thermohaline 

circulation. Shells made by calcifying marine organisms will sink into sea floor sediment. However, 

forming calcium carbonate increases CO2, working against sea uptake of CO2 from the atmosphere.[8] 

 

Plankton are a super diverse collection of organisms, including thousands of species from all kingdoms: 

viruses, bacteria such as Spirulina, fungi, foraminifera, copepods (small crustaceans), krill, fish larvae, 

salps, jellyfish, and more. They are mostly microscopic but siphonophores can be 50 meters long.[9] 

Climate change, pollution, and human activities are affecting plankton. As waters warm, plankton are 

moving towards the poles. There are shifts in the distribution of smaller plankton compared to diatoms 

and larger plankton that sink rapidly with their carbon.[10] Heat and too many nutrients promote bigger 

and more frequent harmful algal blooms.[11] Plankton are harvested as feed for agriculture and 

aquaculture and beset by pollutants including microplastics.  

 

These weird and tiny creatures are at the root of the ocean food web, nourishing creatures all the way up 

to the blue whale, and they are key drivers of the ocean carbon sink. Here’s a cheer for plankton! 
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