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Future Aspects of Coral Reefs
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Abstract

People’s impacts have had a significant impact on coral reefs and will likely continue to do so for the foreseeable
future. These ecosystems are home to millions of species. Many of the same mechanisms that affect other
ecosystems that are heavily influenced by humans also affect reefs, but a few unique characteristics stand out:
(i) numerous powerful reef builders release eggs and sperm into the water column, where fertilisation takes place.
They are consequently especially susceptible to Allee effects, including the risk of extinction brought on by persistent
reproductive failure. (i) Small, weedy corals with short lifespans and restricted larval dispersal ability are most
likely to be resistant to the effects of habitat deterioration. Thus, the emergence of genetically separated groups of
inbreeding corals will be caused by habitat deterioration combined with habitat fragmentation. (iii) Coral “bleaching,”
or the breakdown of the coral-algal symbiosis, can result in changes in symbiont communities, coral death, and
average sea temperature increases of as little as 1°C, which are most likely a result of global climate change.
(iv) Human activity near reefs increases fertiliser inputs as well as fishing pressure. In general, these dynamics
favour competitors that grow more quickly, which are frequently fleshy seaweeds, and may also cause booms in the
populations of predators. (v) Stress-related combinations seem to be linked to ecological shocks like deadly disease
outbreaks and threshold reactions. (vi) According to the fossil record, corals as a whole are more likely to go extinct

than some of the other taxa that they connect with, whose habitat requirements might be less demanding.

Introduction

Although it might be fairer to refer to rainforests as coral reefs
on land, coral reefs are frequently referred to as the rainforests of the
sea [1]. The importance of coral reefs, like that of rainforests, is not
so much in the variety of the corals themselves as it is in the millions
of species that dwell mostly or exclusively around them. Veron, for
instance, estimates that there are at least 835 species of corals that
create reefs, and estimates for the biodiversity of reefs as a whole range
from 1 to 9 million.

Coral reefs and contemporary human society do not get along well,
unfortunately. The majority of human activities either directly harm
corals or harm them inadvertently by negatively affecting interactions
with their rivals, predators, viruses, and mutualists [2]. On reefs
damaged by human activity, for instance, Edinger and colleagues
report losses in coral species diversity ranging from 30 to 60%, with a
loss in generic diversity of 25% on two of these reefs in just 15 years. It
is therefore challenging to be positive about the health of reefs globally
over the short term in light of expanding human populations and
economic expansion, even while coordinated measures to safeguard
reef ecosystems may halt their steady loss.

Ecological and evolutionary changes on coral reefs, similar to those
described for terrestrial and other marine creatures and ecosystems, are
inevitable as the globe evolves with increasing human dominance. Coral
reefs do benefit from a few things [3]. For instance, many critical reef
builders are likely protected from extinction by their widely dispersed
larvae and still enormous population levels. Although invasibility may
rise with disturbance and the extent to which diversity per se prevents
invasions is yet unknown, the variety of coral reef ecosystems may also
reduce the likelihood of catastrophic invasions of exotic species [4].
However, it is evident from the fossil record that marine species and
ecosystems have their limits, and recent data suggests that these limits
may be approached suddenly. For coral reefs, the wider ecological
effects of a decline in biodiversity are largely unknown. In fact, we
know too little about even the most fundamental physical aspects of
climate change that affect reefs.

The particular characteristics of corals and other reef inhabitants

that could have an impact on their ecological and evolutionary destiny
are the main emphasis of the section below [5]. Since change (and
thus a potential glimpse of the future) there has been much larger over
the last several decades, the Caribbean is the source of many of the
examples. However, the main ideas apply to reefs all around the world.

Broader consequences for biodiversity

It is unknown how much of the richness of healthy coral reef
environments-the current homes of the numerous crustaceans,
worms, mollusks, bryozoans, and other groups found on reefs-can be
sustained by deteriorated reefs and other habitats [6, 7]. Given that the
diversity of reef companions is several times greater than that of corals
themselves, the following considerations are pertinent: I Are reefs
particularly susceptible to environmental change or slow to recover
as ecosystems? (ii) Do reef inhabitants have a lower vulnerability than
corals themselves? The only reliable information for answering these
questions comes from the fossil record of previous extinctions.

Although it is frequently claimed that reef ecosystems are longer
to recover and more susceptible to extinction, thorough evaluations
are surprisingly rare [8, 9]. Since global change in any direction from
the status quo is likely to exacerbate extinction, past extinction events
appear to have had a varied range of causes, which is not surprising.
This presumably explains why there isn’t a strong prejudice towards
tropical habitats in general. Although there isn’t conclusive proof
that such ecosystems recover more slowly, it does seem that shallow-
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water, low-nutrient carbonate platforms have been more sensitive than
other tropical settings [10]. A small body of evidence also points to
the possibility that both the major Oligocene-Miocene extinction and
the Cretaceous extinction, which occurred at the end of the Cretaceous
period, made photo symbiotic creatures more susceptible to extinction
than non-photo symbiotic ones [11]. Since there are no live examples
of closely related sister species among the zooxanthellate scleractinian
corals on either side of the Isthmus, which are widespread in other
groups, corals were also more susceptible to the alterations brought on
by the rise of the Isthmus of Panama.

The distributional discrepancies between the groups could be
one explanation for this pattern. Many of the creatures that make up
coral reefs are not just found there. Of fact, this is also true of corals
themselves, which can be seen growing in isolated colonies without
forming the intricate, three-dimensional structure that the term “reef”
suggests [12]. However, extra reef distributions are probably even more
typical among other taxonomic tiers of reef-dwelling organisms. For
instance, all fish families regarded as typical of reefs have ranges that
extend beyond reefs. In a manner similar to bryozoans, more than 75%
of Caribbean species that are linked with reefs can also be found in
environments other than reefs [13]. In the event that this turns out to
be a common pattern, which seems likely, even the abolition of the
majority of coral reef habitats would probably not lead to the extinction
of a comparable number of coral reef builders and residents. The above
suggests that even the loss of all true reefs would leave many facultative
reef associates as survivors, and thus many of the deeper branches of
the tree of life intact [14]. There is no taxonomically comprehensive
analysis of obligate versus facultative reef associates, but the above
suggests that such a loss would leave many facultative reef associates.

Of course, historical extinctions linked to alterations akin to those
anticipated for the next century serve as the best predictors of the
future. Unfortunately, we don’t have a lot of information to help us
[15]. Mass extinctions have been extensively researched, but because
they happened in the distant past, the organisms involved had different
evolutionary affinities from the ones whose reactions we are trying to
predict. Furthermore, although ongoing anthropogenic extinctions are
concerning, they do not even come close to matching the magnitude of
these cataclysmic occurrences [16]. If they did, Homo sapiens would
have far more to be concerned about than the survival of coral reefs.
The Oligocene-Miocene and Pliocene-Pleistocene extinctions and
their respective cooling episodes rather than global warming are the
most pertinent similarities. Nitrification, global warming, and the
extinction of top predators not to mention the introduction of novel
harmful chemicals is factors that have never before occurred in the
last 65 million years [17]. The fact that many of the reef creatures that
survived and thrived during the most recent biological upheavals are
now suffering the most may not come as a surprise. It’s impossible to
predict who will win this time, but we might not be too pleased with
the results.

Conclusion

Given all the unknowns, qualitative analogies can be a valuable
addition to quantitative assessments. I'll end with the idea of the “straw
that broke the camel’s back” for this reason. Ecological collapse is not

“caused” by a single straw; rather, it is impossible to predict based
on how the camel reacts to earlier straws. However, once ecological
collapse has taken place, the camel does not stand back up when
the final straw is withdrawn. Coral reefs’ recent history implies that
collapse is not inconceivable and that, in fact, we might be closer to
a global collapse than we think. Furthermore, due to the detrimental
synergistic effects between many forms of stressors, the weight of the
straws is probably multiplicative rather than additive. Like crippled
camels, damaged coral reefs offer significantly fewer services and can
be extremely expensive to rehabilitate. Emp Reefs have come and gone
and come again over the history of life, making them more likely than
camels to rebound on their own. However, this is likely to be a very
gradual process, and we might not be around to see true reefs when
they do return.
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