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Abstract
Jellyfish are gelatinous marine organisms belonging mainly to the 
phylum Cnidaria, notable for their widespread distribution, complex 
life histories, and ecological impacts on marine ecosystems. They 
possess distinctive life cycles involving alternating sexual and 
asexual phases and are capable of forming large population blooms 
with significant ecological, economic, and social consequences. 
This article reviews the biology, life cycle, and global ecological 
implications of jellyfish, particularly focusing on their life history traits 
and how environmental changes drive population dynamics.
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Introduction
Jellyfish are free‑swimming gelatinous organisms found in 

oceans worldwide, from coastal waters to the deep sea. They are 
most commonly placed within the phylum Cnidaria, which also 
includes corals and sea anemones. Jellyfish vary greatly in size, form, 
and ecology, but most share characteristic features such as tentacles 
equipped with stinging cells (nematocysts) used for prey capture 
and defense. Their bodies primarily consist of a gelatinous mesoglea, 
lacking hard skeletal parts, and they can be composed of up to 98% 
water. Jellyfish play crucial roles in marine food webs as predators 
of zooplankton, fish eggs, and larvae, and they serve as prey for sea 
turtles and some fish species. Recent research has also highlighted 
their expanding presence in many regions, raising concerns about 
jellyfish blooms and their impacts on ecosystems and human activities 
[1]. 

Life Cycle and Ecology of Jellyfish

A typical jellyfish life cycle, particularly in the class Scyphozoa 
(true jellyfish), includes both sexual and asexual phases. Adult jellyfish 
(medusae) reproduce sexually by releasing eggs and sperm into the 
water column, where fertilization occurs. The resulting planula 
larvae settle onto a substrate and develop into benthic polyps, known 
as scyphistomae. These polyps can reproduce asexually through 

budding, and under suitable conditions, they undergo a process called 
strobilation, segmenting into juvenile medusae (ephyrae). These 
ephyrae grow into mature medusae, completing the life cycle [2]. 

This complex life cycle allows jellyfish populations to fluctuate 
seasonally and respond flexibly to environmental changes. Polyps can 
persist for long periods, facilitating rapid medusa production when 
conditions are favorable. 

Jellyfish lack centralized brains but possess nerve nets and 
specialized structures that coordinate swimming and feeding behavior. 
Their gelatinous body and pulsing locomotion allow them to drift with 
ocean currents, yet they can generate movement through rhythmic 
muscular contractions. Jellyfish stinging cells, nematocysts, contain 
venom used for capturing prey and deterring predators [3]. 

Jellyfish are important predators in marine ecosystems, consuming 
a wide range of small organisms and often influencing the structure 
of planktonic communities. Their presence can affect nutrient cycling 
and energy flow within food webs. In some ecosystems, jellyfish 
medusae compete with fish for prey or consume fish eggs and larvae, 
potentially impacting fisheries. 

Jellyfish blooms are rapid increases in jellyfish populations 
that may cover large ocean areas. These events can have ecological 
and socio‑economic consequences, such as clogging fishing nets, 
overwhelming power plant intakes, and disrupting tourism. Factors 
contributing to bloom occurrences include food availability, water 
temperature, hypoxia, and reduced predation. Some studies suggest 
that blooms may be increasing in many Large Marine Ecosystems 
globally, although data limitations make global trends difficult to 
confirm with certainty [4]. 

The blooms not only influence consumer‑prey dynamics but can 
also alter biogeochemical cycles. For example, mass jellyfish mortality 
events (“jelly‑falls”) can export large amounts of organic matter to the 
seafloor, affecting nutrient recycling and microbial processes. 

Jellyfish diversity includes scyphozoans, hydrozoans, and 
cubozoans, with variation in anatomy, venom potency, and ecological 
niches. Some species, such as box jellyfish, possess potent venom 
that can be dangerous to humans. Research also highlights jellyfish 
as potential sources of marine bioactive compounds with biomedical 
applications [5]. 

Conclusion
Jellyfish are ecologically significant organisms with complex life 

cycles and adaptive strategies that allow them to thrive in various 
marine environments. Their ability to alternate between sexual and 
asexual phases contributes to population fluctuations and rapid 
bloom events under changing environmental conditions. While 
jellyfish are integral components of ocean ecosystems, their blooms 
pose challenges for fisheries, coastal industries, and ecosystem health. 
Continued research into jellyfish biology, population dynamics, and 
ecological impacts is essential for understanding their role in marine 
systems and informing conservation and management strategies in 
the face of global change.
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