Coral Reefs and Their Role in Marine Biodiversity

Coral reefs, often referred to as the "rainforests of the sea,” are among
the most diverse and productive ecosystems on the planet. Despite
occupying less than 1% of the ocean floor, they support approximately
25% of all marine species, serving as critical habitats for fish, mollusks,
crustaceans, and myriad other marine organisms. Their role in marine
biodiversity extends far beyond providing shelter: coral reefs influence
nutrient cycling, coastal protection, and even atmospheric conditions.
In light of mounting environmental pressures, understanding the
ecological function of coral reefs is essential to appreciating their

global significance and the urgent need for their conservation.

Coral reefs are primarily built by coral polyps, tiny colonial animals that
secrete calcium carbonate to form protective skeletons. These
structures accumulate over centuries to create vast reef systems, some
of which are visible from space. Coral reefs can be broadly categorized
INto three types: fringing reefs, barrier reefs, and atolls. Fringing reefs
grow directly from the shoreline, while barrier reefs are separated from
land by a lagoon. Atolls, typically found in the open ocean, are ring-
shaped reefs that encircle a lagoon and usually form around

submerged volcanic islands.

A key factor in the productivity of coral reef ecosystems is the symbiotic
relationship between coral polyps and zooxanthellae—photosynthetic
algae that live within coral tissue. The algae provide the coral with
organic compounds through photosynthesis, which in turn help the

coral to grow and reproduce. In return, the coral provides the algae



with a protected environment and access to sunlight. This mutualism is
so vital that without it, most reef-building corals would not survive in the
nutrient-poor waters they inhabit. The striking colors of corals are

largely due to the presence of these symbiotic algae.

The structural complexity of coral reefs creates a wide array of
microhabitats, making them ideal nurseries and breeding grounds for
countless marine species. The physical formation of the reef, with its
nooks, crannies, and overhangs, offers shelter from predators and
environmental stressors. Reef fish, such as parrotfish, clownfish, and
groupers, rely on these habitats not just for protection, but also for
feeding and mating. Moreover, coral reefs support a complex food web
that includes herbivores, carnivores, detritivores, and omnivores, each

contributing to the overall stability and functionality of the ecosystem.

One of the most remarkable features of coral reefs is their ability to
sustain such high levels of biodiversity in oligotrophic (nutrient-poor)
environments. This paradox, known as the "Darwin Paradox,” has been
the subject of extensive scientific inquiry. Researchers have discovered
that coral reefs utilize highly efficient nutrient recycling processes to
maintain productivity. For instance, nitrogen, a crucial nutrient, is
constantly recycled through symbiotic relationships between coral,
algae, sponges, and various microbial communities. Additionally, many
reef species have evolved specialized feeding strategies that minimize

competition and enable coexistence, further contributing to biodiversity.

Beyond their ecological functions, coral reefs provide invaluable

services to human populations. An estimated 500 million people



worldwide depend on reefs for food, income, and coastal protection.
Reefs act as natural breakwaters, absorbing wave energy and reducing
the impact of storms and coastal erosion. In many island nations, coral
reefs are vital to local economies through tourism and fisheries.
Moreover, coral reef organisms have shown promise in biomedical
research. Compounds derived from reef species are being investigated
for their potential in treating cancer, bacterial infections, and

neurological disorders.

Despite their importance, coral reefs are under unprecedented threat
from both natural and anthropogenic stressors. Climate change,
particularly ocean warming and acidification, poses the most
immediate danger. Elevated sea temperatures can lead to coral
bleaching, a process in which corals expel their symbiotic algae,
leaving them white and vulnerable. Bleached corals are significantly
more susceptible to disease and mortality. Additionally, increasing
atmospheric carbon dioxide lowers the pH of seawater, impeding the
ability of corals to produce calcium carbonate, thereby compromising

reef structure.

Local stressors also play a significant role in reef degradation.
Overfishing, destructive fishing practices (such as blast fishing and
cyanide fishing), and coastal development disrupt the ecological
balance of reef systems. Sedimentation from deforestation and
agricultural runoff can smother corals and block sunlight, while nutrient
pollution from sewage and fertilizers promotes algal overgrowth that

competes with coral for space and resources. The cumulative impact



of these stressors reduces reef resilience, making recovery from

bleaching events more difficult.

Conservation efforts to protect and restore coral reefs are ongoing and
increasingly urgent. Marine Protected Areas (MPAs) have been
established in various parts of the world to limit harmful activities and
allow ecosystems to regenerate. These areas are often paired with
community-based management strategies that involve local
stakeholders in conservation efforts. Restoration techniques, such as
coral gardening and artificial reef deployment, aim to rehabilitate
damaged reefs by transplanting healthy coral fragments or introducing

man-made structures to encourage coral growth.

Additionally, scientific research is exploring innovative solutions to
enhance reef resilience. These include breeding heat-resistant coral
strains, manipulating the microbiome of corals to improve stress
tolerance, and developing early warning systems for bleaching events.
Public education campaigns and global initiatives such as the
International Coral Reef Initiative (ICRI) also aim to raise awareness and

foster international cooperation in reef conservation.

Coral reefs are not merely passive elements of the marine
environment—they are dynamic, intricate systems that support an
astonishing range of biodiversity and provide essential services to
humanity. Their continued survival depends on both global and local
efforts to mitigate environmental pressures, restore degraded areas,
and promote sustainable practices. As the world grapples with the

multifaceted challenges of climate change and ecological degradation,



coral reefs stand as a powerful reminder of the delicate

interdependence between human societies and natural ecosystems.

Questions

1. The word "myriad” in paragraph 1 is closest in meaning to:
(A) Unusual
(B) Countless
(C) Simple
(D) Large

2. According to paragraph 2, what are the three main types of coral
reefs?
(A) Coastal, deep-sea, and artificial reefs
(B) Tropical, temperate, and equatorial reefs
(C) Fringing, barrier, and atoll reefs

(D) Shallow, mid-ocean, and continental reefs

3. The word "mutualism” in paragraph 3 is closest in meaning to:
(A) Competition
(B) Cooperation
(C) Migration
(D) Regulation

4. Which of the following best expresses the essential information in

the highlighted sentence from paragraph 37?



"The algae provide the coral with organic compounds through
photosynthesis, which in turn help the coral to grow and
reproduce.”

(A) Algae rely on coral for food and shelter during photosynthesis.
(B) Organic compounds from photosynthesis allow corals to
develop and multiply.

(C) Corals produce photosynthesis for algae to survive.

(D) Corals create organic material that algae consume for survival.

5. What can be inferred from paragraph 4 about the physical
structure of coral reefs?
(A) It develops only in areas with strong tidal movements.
(B) It limits the biodiversity of species that can inhabit the reef.
(C) It creates hiding places that help protect smaller marine life.

(D) It attracts mostly large predators due to the abundance of food.

6. According to paragraph 5, why are coral reefs able to support high
biodiversity in nutrient-poor waters?
(A) They absorb nutrients from nearby river systems.
(B) They form in areas with unusually high oxygen levels.
(C) They recycle nutrients efficiently through various species.

(D) They rely on frequent volcanic activity to supply minerals.

7. 7. According to paragraph 6, how do coral reefs help human
populations?

(A) By increasing global oxygen levels



(B) By providing geothermal energy
(C) By supporting fisheries, tourism, and coastal protection

(D) By trapping plastic waste in the ocean

8. The word "susceptible" in paragraph 7 is closest in meaning to:
(A) Immune
(B) Likely to survive
(C) Vulnerable
(D) Disinterested

9. The word "rehabilitate" in paragraph 9 is closest in meaning to:
(A) Decorate
(B) Restore
(C) Replace
(D) Relocate

10. All of the following are mentioned as threats to coral reefs
EXCEPT:
(A) Overfishing and destructive fishing methods
(B) Ocean acidification caused by rising CO, levels
(C) Invasive species taking over reef ecosystems

(D) Pollution from agriculture and sewage

Answers



. The word "myriad” in paragraph 1 is closest in meaning to:

Correct Answer: (B) Countless

. According to paragraph 2, what are the three main types of coral
reefs?

Correct Answer: (C) Fringing, barrier, and atoll reefs

. The word "mutualism” in paragraph 3 is closest in meaning to:

Correct Answer: (B) Cooperation

. Which of the following best expresses the essential information in
the highlighted sentence from paragraph 37?
Correct Answer: (B) Organic compounds from photosynthesis

allow corals to develop and multiply.

. What can be inferred from paragraph 4 about the physical
structure of coral reefs?
Correct Answer: (C) It creates hiding places that help protect

smaller marine life.

. According to paragraph 5, why are coral reefs able to support high
biodiversity in nutrient-poor waters?
Correct Answer: (C) They recycle nutrients efficiently through

various species.



7. 7. According to paragraph 6, how do coral reefs help human
populations?
Correct Answer: (C) By supporting fisheries, tourism, and

coastal protection

8. The word "susceptible"” in paragraph 7 is closest in meaning to:

Correct Answer: (C) Vulnerable

9. The word "rehabilitate" in paragraph 9 is closest in meaning to:

Correct Answer: (B) Restore

10. All of the following are mentioned as threats to coral reefs
EXCEPT:
Correct Answer: (C) Invasive species taking over reef

ecosystems



