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Introduction

Zooplankton are tiny, often microscopic organisms that drift
with the currents of oceans, lakes, and rivers. Despite their small
size, they play a crucial role in aquatic ecosystems, forming the
foundation of many food webs. Zooplankton, which include a
diverse array of species such as copepods, rotifers, krill, and
jellyfish larvae, are consumed by a wide range of animals,
from fish and whales to seabirds and other marine creatures.
As primary consumers, they are key players in the transfer of
energy from primary producers (such as phytoplankton) to
larger predators [1].

The study of zooplankton, known as zooplanktonology, is
vital for understanding aquatic ecosystems and their responses
to environmental changes. Through zooplankton studies,
researchers gain insights into biodiversity, trophic interactions,
ecosystem health, and the effects of climate change on marine
and freshwater environments. This article delves into the
importance of zooplankton studies, the methodologies used, and
their applications in environmental science [2].

Zooplankton occupy a critical ecological niche as herbivores
and omnivores, feeding on phytoplankton (microscopic plants)
and other microorganisms. By doing so, they convert the energy
captured by phytoplankton into biomass that can be consumed
by higher trophic levels. Their role as a link between primary
producers and higher predators makes them essential in the
functioning of aquatic food webs [3].

Zooplankton are a vital energy source for larger aquatic
organisms, such as small fish, which in turn are consumed by
larger predators like fish, birds, and marine mammals. This
makes zooplankton an essential component in the global cycling
of energy in aquatic ecosystems. Zooplankton help recycle
nutrients within aquatic ecosystems by grazing on phytoplankton
and detritus [4, 5]. Their excretion and decomposition contribute
to nutrient cycling, influencing water quality and productivity.
By feeding on phytoplankton, zooplankton regulate their
populations, preventing overgrowth and the formation of
harmful algal blooms. This balance helps maintain ecosystem
stability. Zooplankton, particularly in marine environments,
play a role in carbon sequestration. When zooplankton die or
produce waste, their remains sink to the ocean floor, effectively
transferring carbon from the surface to the deep ocean, where it
can remain sequestered for long periods [6, 7].

This is the most common method used to collect zooplankton.
A plankton net, typically made of fine mesh, is dragged through
the water to capture organisms. The net is usually equipped
with a cod end, where the zooplankton are collected for further
analysis. Once zooplankton are collected, they are often
examined under microscopes for species identification and
morphological analysis. This can involve both light microscopy
and electron microscopy for more detailed imaging. Advances
in molecular biology have allowed scientists to use DNA
barcoding to identify zooplankton species more accurately
and efficiently. This technique involves extracting DNA from
zooplankton samples and analysing it to determine species
identity, which is particularly useful for studying cryptic or
difficult-to-identify species. In marine environments, acoustic
devices such as sonar can be used to detect large zooplankton
populations, such as krill, by measuring changes in sound waves
as they interact with the organisms [8, 9].

Zooplankton populations can serve as indicators of ecosystem
health. Changes in their abundance or species composition
can signal shifts in water quality, temperature, or nutrient
availability, providing early warnings of environmental stress or
pollution. Zooplankton are sensitive to changes in temperature,
ocean acidification, and nutrient availability. By studying how
climate change impacts zooplankton communities, scientists
can gain insights into broader ecological shifts and potential
consequences for marine food webs. Zooplankton, particularly
copepods and krill, are important in the diets of larval fish in
aquaculture. Understanding their life cycles and availability
helps improve fish farming practices and sustainability [10].

Conclusion

Zooplankton are essential organisms in aquatic ecosystems,
acting as the bridge between primary producers and higher
trophic levels. Despite their small size, their role in energy
transfer, nutrient cycling, and ecosystem functioning is immense.
Zooplankton studies offer critical insights into the health of
aquatic ecosystems, the impacts of climate change, and the
dynamics of food webs. Through advanced sampling techniques,
molecular methods, and ecological research, scientists can
continue to unravel the complexities of zooplankton and their
vital contributions to the environment. As the challenges facing
global aquatic ecosystems grow, understanding the role of
zooplankton will be key in developing sustainable conservation
strategies, managing fisheries, and mitigating the effects
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of climate change on marine and freshwater environments.
Zooplankton studies not only help protect these microscopic
organisms but also ensure the health and resilience of the entire
aquatic food web.
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