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Abstract: Coral reefs are an incredibly valuable ecosystem. [2] Coral reefs are being degraded worldwide by
several reasons such as; human activities, increases in cyclone intensity, climate warming, bleaching and so on.
The increasing frequency and severity of anthropogenic impacts throughout the global ocean have an impact on
the coral reefs. This worldwide decline of coral reefs calls for an urgent reassessment of current management
practices [1]. Coral reefs are important for our world for several reasons. Besides the fact that they are very
beautiful and attract tourists, thus they function as a very important income, and they have other benefits for our
marine environment and world such as symbioses and a source to finding medicine. In this review we point out
the importance, destruction and the recovery of coral. %. Healthy Corals are one of the most valuable
ecosystems on earth, the provide a huge income in environmental and economic services, such as coastal
protection, tourism and food. Techniques to restore the coral reefs impacted by human disturbance are;
salvaging sponges and corals, removing loose debris from the reef, rebuilding three-dimensional (3-D)
structures onto leveled-scarified reef surfaces, and transplanting sponges and corals back on the cleared reef
surfaces. [36]
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I.  Introduction

Coral reefs are being degraded worldwide by several reasons such as; human activities, increases in
cyclone intensity, climate warming, bleaching and so on. The increasing frequency and severity of
anthropogenic impacts throughout the global ocean have an impact on the coral reefs. This worldwide decline of
coral reefs calls for an urgent reassessment of current management practices [1]. Coral reefs are an incredibly
valuable ecosystem. [2] They are important for our world for several reasons. Besides the fact that they are very
beautiful and attract tourists, thus they function as a very important income, and they have other benefits for our
marine environment and world such as symbioses and a source to finding medicine.

Corals fall under the phylum Cnidaria and the class Anthozoa. Corals are related to jellyfish and
anemones. They constitute along with sea anemones, jellyfish, and hydras, the oldest eumetazoan phylum [3].
When free-swimming coral larvae (planulae) attach to the submerged edges of islands or continents, coral reefs
begin to form. Such as: scleractinians, which are colonial organisms composed of hundreds to hundreds of
thousands of individuals, called polyps [4]. According to the NOAA, the National Oceanic and Atmospheric
Administration (U.S department of Commerce), Coral reefs take on one of three major characteristic structures
while they are growing and expanding. This can be; fringing, barrier or atoll. All three reef types share
similarities in their biogeographic profiles. Bottom topography, depth, wave and current strength, light,
temperature, and suspended sediments all act to create characteristic horizontal and vertical zones of corals,
algae and other species. While these zones vary per the location and type of reef, the major divisions common to
most reefs, as they move seaward from the shore, are the reef flat, reef crest or algal ridge, buttress zone, and
seaward slope (NOAA).

Coral reefs are mostly famous because of their beauty which attracts tourism. Many people love to
swim and float over the coral reefs and enjoy the many colours and magnificent shapes and diversity they show.
This review article is to point out the importance of corals for the oceanic ecosystems, the destruction of these
corals and what we can learn from them and then the recovery of coral reefs. According to NOAA,
approximately 500 million people worldwide depend upon reefs for food and their livelihoods, and 30 million
are almost totally dependent upon reefs. The coral reefs are supporting people whose lives depend on these
natural resources for a source of food and income [2]. Over 39% of the world population now live within 100
kilometres of the coast and many people in these areas depend on reefs [2].

The ocean encompasses almost three quarters of the surface of the earth, we live on the “’blue planet’’
according poet James Dickey after seeing the photos of the Apollo mission in1968. The oceans encompass
70.78% of the top layer of the earth, on top of the lithosphere [5]. The Coral reefs cover <0.1 % of the global
ocean surface area, yet, they host over a quarter of all known fish species on Earth and the vertebrate species’
density (number of species per unit area) is far greater than that of rain forest [6]. They host almost a quarter of
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all known fish species on earth, which is almost 25 %. Healthy Corals are one of the most valuable ecosystems
on earth, the provide a huge income in environmental and economic services, such as coastal protection, tourism
and food.

Il. Importance and Contraindications

Coral reefs are important for our world for several reasons. Besides the fact that they are very beautiful
and attract tourists, thus they function as an very important income, and they have other benefits for our marine
environment and world. For example: Corals provide paleoclimatic information on the behaviour of the tropical
oceans that is available from no other proxy. [7] Corals incorporate geochemical tracers of climate that are
relatively simple to measure to produce high-quality climate records. They also allow accurate dating by several
means. The Records may span centuries at monthly to annual resolution, or corals may provide shorter high-
resolution windows into the deeper past. In the tropical Pacific and Indian Oceans, there is now a collection of c.
20 records available [7].

According to the The National Coral Reef Monitoring Program (NCRMP), When coral reefs are
threatened by climate change, unsustainable consumption, and land-based pollution, nearby communities and
cultures are also at risk. Estimates in this report [2] show that coral reefs provide each year nearly 30 billion US
dollar, in net benefits, in goods and services to world economies, including; tourism, fisheries and coastal
protection.

Across 157 sites in Seychelles, Maldives, the Chagos Archipelago, and Australia’s Great Barrier Reef,
They [8] find that structural complexity and reef zone are the strongest and most consistent predictors of reef
fish abundance, biomass, species richness, and trophic structure. They estimate that there may be another 1 to 8
million undiscovered species of organisms living in and around reefs [9]. This biodiversity is very important
because it is, among other things, a key to finding medicine that are now being developed from coral reef
animals and plants as possible cures for cancer, arthritis, human bacterial infections, viruses, and other diseases.

With the ongoing decrease of coral reefs, understanding the links between coral habitat and reef fishes
is of critical importance. As example, after the 1982-1983 El Nifio in 1983 About 70% of the carols reefs died in
the areas of the east Pacific Ocean and in the Caribbean Sea, caused by bleaching. It took several years for most
of the coral reefs to recover. In the next part there is more about the destruction of coral reefs, just the question
now is, what are we actually losing? The findings in a research [8] highlight that reef complexity relies on living
corals—with different traits and life histories—continuing to build carbonate skeletons, and that these nuanced
relationships between coral assemblages and habitat complexity can affect the structure of reef fish assemblages.

Coral reefs have a relation with many species. For example, the coral reefs and sharks. Sharks are
considered the apex predator of coral reefs. In another review [10] they find that most reef-associated shark
species do not act as apex predators but instead function as mesopredators along with a diverse group of reef
fish. Cited: “’Coral reefs provide some functional benefits to sharks, but sharks do not appear to favour healthier
reef environments. While coral reefs provide a range of ecological benefits for sharks, the link between healthy
reefs and shark abundance is unclear.’” [10].

In a recent research [11] they found that sharks were significantly more diverse, more abundant, larger
in size and greater in biomass in the marine reserve relative to the Scott Reefs. I will cite their findings; <> Our
results provide large-scale evidence consistent with the hypothesis that reef-associated sharks are gape-limited
trophic omnivores that impose top-down effects on medium sized (<50 cm), low- to mid-trophic level fishes. On
stereo-BRUVS, for example, prey in the 0 to 29.99 cm size class had 203% more biomass at the predator-
depleted reef relative to the location where sharks were abundant. As body size is an important determinant of
ecological role and fitness in fishes, these findings suggest that the rapid and ongoing loss of sharks from reefs
globally may have important implications for reef management and investigations into the effect of fishing on
reef systems.”’ > [11].

However, there is also research [12] in which they found that coral reefs have a negative effect on the
biodiversity: In an in situ palatability bioassay the extract of T. tagusensis reduced predation by generalist fish.
Their results demonstrate that both coral species have chemical substances which can bring about a negative
interaction with potential fish predators and competitors such as algal and invertebrate foulers and the advantage
gained could explain their success in invading new regions to the detriment of local fauna and flora [12]. Coral
reefs form marine-biodiversity hotspots of enormous ecological, economic, and aesthetic importance that rely
energetically on a functional symbiosis between the coral animal and a photosynthetic alga. [13] Such as the
relation between coral and marine organism, the Corals depend upon a functional symbiosis between a cnidarian
animal host (the coral) and intracellular photosynthetic dinoflagellate algae. [13]

Coral reefs are the most biologically diverse of shallow water marine ecosystems. [14]
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I11. Destruction

Coral reefs are under heavy pressure. According to [2] is 27% permanently lost and with current trends,
a further 30% is at risk of being lost in the coming thirty years. Coral reefs are being degraded by several
reasons, in one of the researchers that is used for this review they name that Coral reefs are being degraded
worldwide by human activities and climate warming [14]. cited: ‘ 'Analyses of the geographic ranges of 3235
species of reef fish, corals, snails, and lobsters revealed that between 7.2% and 53.6% of each taxon have highly
restricted ranges, rendering them vulnerable to extinction. Restricted-range species are clustered into centers of
endemism, like those described for terrestrial taxa. The 10 richest centers of endemism cover 15.8% of the
world's coral reefs (0.012% of the oceans) but include between 44.8 and 54.2% of the restricted-range
species.”’ They found that in regions where reefs are being severely affected by people, the reefs are leading
potentially to numerous extinctions.

Furthermore, the possibility of global warming is named again as a threat for coral reefs and associated
organisms, global warming can result in rising sea levels and periods of increased temperature stress, and this
may also bring increased storm frequency and intensity. [15] The threat is through fatal heat stress to corals and
indirectly, by boosting the energy of cyclones that cause coral destruction and loss of associated organisms [16].
It is said that increases in cyclone intensity predicted for this century are sufficient to greatly accelerate coral
reef degradation, this conclusion comes from data from the Australia's Great Barrier Reef [16].

The direct threat of heat in corals is looked at closer in [17]; three common species of Hawaiian reef
corals, Pocillopora damicornis (L.), Montipora verrucosa (Lamarck) and Fungia scutaria Lamarck, were grown
in a temperature-regulated, continuous-flow sea water system. They found that in prolonged exposure to
temperatures of approximately 30°C, it eventually caused loss of photosynthetic pigment, increased mortality,
and reduced calcification, However, they suggest also that ultimately low temperature is more deleterious than
high temperature. Their results show that a decrease in the natural water temperature of Hawaiian reefs would
be more harmful to corals than a temperature increase of the same magnitude [17].

According to [18] human activity and ecosystem disruption are strongly correlated, regardless of local
fish biodiversity. However, they [18] documented changes in ecosystem function on coral reefs at regional
biogeographical scales as a result of overfishing of just one species, the giant hump head parrotfish
(Bolbometopon muricatum). High coral mortality has also been associated with natural events such as
hurricanes, predator outbreaks and periods of high temperature, [15] but they find that high mortality also
resulted from excess nutrients in sewage and from specific pollutants. Of particular concern are the
consequences of bleaching of large numbers of reef-building scleractinian corals and hydrocorals. [19]

The increasing frequency and severity of anthropogenic impacts throughout the global ocean has led to
habitat degradation, fragmentation, and trophic downgrading of marine ecosystems worldwide [20,21].
However, as cited from [22]; ‘’Large animals declined before small animals and architectural species, and
Atlantic reefs declined before reefs in the Red Sea and Australia, but the trajectories of decline were markedly
similar worldwide. All reefs were substantially degraded long before outbreaks of coral disease and bleaching.
Regardless of these new threats, reefs will not survive without immediate protection from human exploitation
over large spatial scales.”’

As one of the reasons is the acidification they made an expectation for the 21% century; global warming
and ocean acidification will compromise carbonate accretion, with corals becoming increasingly rare on reef
systems, such as less diverse reef communities and carbonate reef structures that fail to be maintained [23].

IV. Recovery and Complications

The worldwide decline of coral reefs calls for an urgent reassessment of current management practices
[1]. Scaled-up management intervention and decisive action on global emissions and improved understanding of
the ecological processes that underlie reef resilience, are required if the loss of coral-dominated ecosystems is to
be avoided [23, 1], as cited [1]; “’Managing for improved resilience, incorporating the role of human activity in
shaping ecosystems, provides a basis for coping with uncertainty, future changes and ecological surprises.”’

According to [24] needs the International integration of management strategies that support reef
resilience to be vigorously implemented, and complemented by strong policy decisions to reduce the rate of
global warming. Furthermore, Threatened centres of endemism are major biodiversity hotspots, and
conservation efforts targeted toward them could help avert the loss of tropical reef biodiversity [14]. Such as the
management of a larger seascape-landscape of which human activities are seen as integrated parts is required to
help conserving the capacity of reefs to generate essential services [25]. Seascape-level estimates of structural
complexity are rapid and cost effective with important implications for the structure and function of fish
assemblages, and should be incorporated into monitoring programs. [8]

[16] As said before, recovery in the Australia's Great Barrier Reef, of average coral cover was
relatively slow and there were further declines in fish species richness and abundance. But in a different area,
the Caribbean coral reefs, after an attempt to quantify the contribution of hurricanes to Caribbean coral, [26]
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they didn’t find evidence of recovery to a pre-storm state for at least eight years after impact. The overall lack of
post-hurricane recovery points to a general impairment of the regeneration potential of Caribbean coral reefs.
[26] A challenge for ecosystem management are the unanticipated impacts of consumers in fragmented habitats.
[27] they say that an understanding of predator dynamics as a function of habitat type, size, and fragmentation
needs to be incorporated into MPA design and management, because small marine protected areas, can
dramatically increase the cover of foundation species like corals, but may selectively attract coral predators like
crown-of-thorns sea stars (Acanthaster), due to greater food densities within MPAs or because the small marine
protected areas are too small to support Acanthaster enemies. [27]

The ability of coral reefs to survive the projected increases in temperature due to global warming will
depend largely on the ability of corals to adapt or acclimatize to increased temperature extremes over the next
few decades. [28] As cited: < 'While this increase is of huge ecological significance for many coral species, in
the absence of other mechanisms of thermal acclimatization/adaptation, it may not be sufficient to survive
climate change under predicted sea surface temperature scenarios over the next 100 years. However, it may be
enough to ‘buy time’ while greenhouse reduction measures are put in place.’’ [28]

Another challenge is the successful recruitment of juvenile stony corals, as it is essential for healthy
coral reef ecosystems [29], [30]. The challenge here is that when local populations of stony corals are reduced,
settlement of new coral recruits is also reduced [31], [32]. Ecological and organismal consequences of
increased seawater temperatures have been investigated extensively in reef-building corals ([33], [34], [35]. The
complication here is that, cold tolerance of corals spanning tropical and subtropical waters is much less
understood. With the frequency of extreme weather episodes, including cold anomalies, predicted to increase
under climate change scenarios, a better understanding of the effect of hypothermic stress on stony corals is
warranted [36]. According to [36] In a response to chronic reef damage in Florida, federal and state agencies
and consultants have developed techniques to restore, reefs impacted by human disturbance. Such as; salvaging
sponges and corals, removing loose debris from the reef, rebuilding three-dimensional (3-D) structures onto
levelled-scarified reef surfaces, and transplanting sponges and corals back on the cleared reef surfaces.

V. Conclusion or Discussion

Coral reefs are a great income for the world [2], they are a key in research for medicine and host a
biodiversity that is almost 25% of all marine species. The global destruction of coral reefs is not only from this
century but has happened before by natural sources, however humans have a great impact on the pollutions of
the sea and the destruction of coral reefs. This worldwide decline of coral reefs calls for an urgent reassessment
of current management practices [1]. According to conclusions of many researchers, the coral reef needs
protection, and it needs it now. Coral reefs need more research for the recovery, because natural forces are
difficult to control. When we focus on recovery more than prevention, then prevention van also be found in
human behaviour, and this is another important issue to be managed by special programs. According to [2] is
27% permanently lost and with current trends, a further 30% is at risk of being lost in the coming thirty years.
What will happen after those thirty years, will coral go extinct?
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