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Introduction
Over 90% of all organisms on our planet are found in the oceans, 

which make up around three-quarters of the surface of the world. We 
have only lately started to pay attention to the ocean’s importance, 
which sustains the great majority of species on Earth, billions of people 
worldwide, more than 90% of global trade, rene
dependency on its commodities and services by an increasing global 
population, and coastal development. A developing threat that may 
be more signi�cant than global warming, pollution, and over�shing is 
ocean acidi�cation [1].

Large Marine Ecosystems

�e term “Large Marine Ecosystem” (LME) refers to expanses of 
ocean space that include coastal areas, including river basins, estuaries, 
the seaward edges of continental shelves, and the outer margins of the 
major current systems in the world. �ey are trophically dependent 
populations in rather wide regions with di�erent hydrography, 
productivity, and bathymetry. Actually, there isn’t one clear de�nition 
of ecosystem-based management that applies to all situations (also 
known as Ecosystem Approach or Holistic Management Approach). 
Scientists who are in charge of managing �sheries have used the idea 
of EBM, which they view as “a new direction for �shery management, 
basically reversing the order of management priorities to start with 
the ecosystem rather than the target species to sustain healthy marine 
ecosystems and the �sheries,” according to Ecosystem Based Fisheries 
Management (EBFM) [2].

�e advantages individuals receive from ecosystems are known 
as ecosystem services. �ese consist of provisioning services, like the 
supply of food and water, regulating services, like the prevention of 
�oods and the control of diseases, cultural services, like the provision 
of spiritual, recreational, and cultural bene�ts, and supporting services, 
like the cycling of nutrients, which preserve the conditions necessary 
for life on Earth [3].

Revolution

�e free-dri�ing creatures at the base of open ocean foodwebs are 
known as plankton. Coccolithophores and planktonic foraminifera are 
two signi�cant clades of contemporary plankton that contain calcium 
carbonate shells, or “tests.” �e clade Haptophyta’s principal producers, 
coccolithophores, make up the majority of the planktonic calcifying 
algae in today’s oceans. Foraminifera, a clade in the superfamily 
Rhizaria, are mixotrophic to heterotrophic eukaryotes, and planktonic 
foraminifera are one of these groups. Despite being minuscule on 
their own, coccolithophores and planktonic foraminifera combined 
account for around half of the creation and burial of calcium carbonate 
in the world’s oceans today, with reefs making up the majority of the 
remaining calcium carbonate. In these clades, planktonic calci�cation 
�rst appeared around 200 million years ago in the early Mesozoic, but 
it didn’t become ecologically signi�cant until the mid-Cretaceous, 
between 150 and 200 million years ago. Surprisingly late in the history 
of marine biomineralization, both of these developments took place [4]. 

In the Early Cambrian (around 520-540 million years ago), 
biomineralization spreads widely, and a variety of species independently 
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