
1

https://www.jaefr.com/Commentary

The marvels and challenges of marine environments

Pedro Mendoza*

Department of Biology, University of Tabuk, Saudi Arabia

Description
Marine environments encompass the vast bodies of saltwater 
that cover over 70% of the Earth's surface, playing a crucial 
role in sustaining life on our planet. These environments, 
ranging from the shallow coastal zones to the deepest ocean 
trenches, host an incredible diversity of life and perform 
essential ecological functions. This article explores the 
various aspects of marine environments, including their 
types, the biodiversity they support, the ecological services 
they provide, and the threats they face. Marine environments 
are diverse, each with unique characteristics and ecological 
significance. They can be broadly categorized into coastal 
and open ocean environments. Coastal environments are 
dynamic areas where land meets the sea, encompassing 
estuaries, mangroves, coral reefs, and seagrass beds. These 
are partially enclosed bodies of water where freshwater 
from rivers meets and mixes with saltwater from the 
ocean. Estuaries are highly productive ecosystems that 
serve as nurseries for many marine species. The varying 
salinity levels create unique habitats for a diverse range 
of organisms. Found in tropical and subtropical regions, 
mangrove forests consist of salt-tolerant trees and shrubs. 
These ecosystems protect coastlines from erosion, provide 
habitat for numerous species, and act as important carbon 
sinks. Often referred to as the "rainforests of the sea," coral 
reefs are rich in biodiversity. They are formed by colonies 
of tiny coral polyps and are found in shallow, warm waters. 
Coral reefs support thousands of marine species and are 
vital for coastal protection and tourism. These underwater 
meadows are composed of flowering plants adapted to live 
in marine environments. Seagrass beds provide habitat and 
food for many marine organisms, including endangered 
species like dugongs and sea turtles. The open ocean, or 
pelagic zone, extends beyond the continental shelf and 
includes several distinct regions based on depth and distance 
from shore. Also known as the sunlight zone, this is where 
most photosynthesis occurs due to ample sunlight. It is 

home to a wide range of species, including plankton, fish, 
and marine mammals. Known as the twilight zone, this 
area receives limited light and supports species adapted to 
low-light conditions, such as bioluminescent organisms. 
Also called the midnight zone, it is pitch dark and supports 
organisms that rely on detritus falling from above. This zone 
is home to species like the giant squid and deep-sea fish. The 
abyssal zone is near freezing and very high pressure. It hosts 
unique species adapted to extreme conditions, including 
certain types of jellyfish and benthic organisms. Found in 
deep ocean trenches, this zone is the most extreme marine 
environment. Few species can survive here, but those that 
do are highly specialized. Marine environments are home 
to an astonishing variety of life forms, from microscopic 
plankton to the largest animals on Earth, such as the blue 
whale. Biodiversity in these environments is essential for 
the health and stability of marine ecosystems. Plankton are 
the foundation of the marine food web. They are divided 
into phytoplankton (plant-like organisms) and zooplankton 
(animal-like organisms). Phytoplankton, such as diatoms 
and dinoflagellates, perform photosynthesis and produce 
a significant portion of the Earth's oxygen. Zooplankton, 
including krill and jellyfish larvae, feed on phytoplankton 
and are in turn eaten by larger marine animals.
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