The Role of Keystone Species in Ecosystems

In the intricate web of ecological relationships, not all species hold
equal influence. While every organism plays a role in the environment it
iInhabits, certain species exert a disproportionately large effect on their
ecosystems relative to their abundance. These organisms are known
as keystone species, a term first coined by ecologist Robert Paine in
1969. Much like the keystone in an arch that holds the structure
together, keystone species are critical in maintaining the structure and
health of the ecosystems in which they live. Their removal can cause

cascading effects that alter the balance of entire communities.

Keystone species can take many forms across different ecosystems.
Predators are among the most commonly cited examples. Apex
predators such as wolves, sea otters, and lions regulate populations of
herbivores, preventing overgrazing and maintaining vegetation
diversity. For instance, the reintroduction of gray wolves into
Yellowstone National Park in the 1990s had profound ecological
consequences. Without wolves, elk populations had grown unchecked,
leading to the overbrowsing of young trees, particularly aspens and
willows. When wolves returned, their predation reduced elk numbers
and altered their grazing behavior. This allowed vegetation to recover,
which in turn improved habitat for beavers, birds, and other species.
The wolves' influence extended well beyond their immediate prey,

demonstrating the complex interdependencies within natural systems.

Not all keystone species are predators. Some play vital roles through

their interactions with other species or their effects on the physical



environment. The African elephant, for example, is a keystone herbivore
that shapes its habitat by uprooting trees, dispersing seeds, and
creating clearings in dense vegetation. These activities support a
diverse range of plants and animals. Similarly, beavers act as
ecosystem engineers by building dams that transform flowing streams
into wetlands, creating habitats for fish, amphibians, waterfowl, and
aquatic plants. These structures also influence water quality and flow

patterns, benefiting both wildlife and human communities.

In marine environments, keystone species include organisms such as
sea stars and sea otters. Sea stars prey on mussels and other shellfish
that would otherwise dominate rocky intertidal zones. By limiting the
abundance of these competitive species, sea stars maintain
biodiversity within these communities. Sea otters, as previously
mentioned, prey on sea urchins, which feed on kelp. In the absence of
sea otters, sea urchin populations can explode, resulting in the
decimation of kelp forests—essential marine habitats that support

numerous other species.

The concept of keystone species is not limited to animals. Some plants
and fungi also play crucial roles. Fig trees in tropical rainforests, for
iInstance, produce fruit year-round, providing a dependable food source
for a wide array of birds, bats, and primates during times when other
fruits are scarce. Likewise, certain mycorrhizal fungi form symbiotic
relationships with tree roots, aiding in nutrient absorption and

enhancing forest health and resilience.



Despite their importance, many keystone species face threats from
human activities. Habitat destruction, pollution, climate change, and
overhunting can all lead to the decline or extinction of these critical
organisms. The loss of a keystone species can destabilize ecosystems,
reduce biodiversity, and disrupt the services those systems provide to
human societies. Conservation efforts aimed at protecting keystone
species are often more effective than broader measures because of the
ripple effects these species have. By focusing on a relatively small
number of strategically important species, conservationists can

safeguard entire ecosystems.

Understanding and identifying keystone species is a continuing
challenge for ecologists. While some species’ keystone roles are
obvious due to dramatic changes following their removal, others may
exert subtler but equally vital influences. Moreover, the impact of a
species can vary between ecosystems. A species considered keystone
IN one context may not play the same role elsewhere. As a result,
ecological studies must consider local conditions and community

dynamics to assess a species’ true significance.

In sum, keystone species are fundamental to ecological integrity. They
regulate populations, maintain diversity, shape physical environments,
and support complex networks of interdependent life. Protecting these
pivotal organisms is not just a matter of preserving charismatic
wildlife—it is an essential step in conserving the stability and
functionality of ecosystems on which all life, including humans,

depends.



Questions

1. The word "exert" in paragraph 1 is closest in meaning to:
A. explain

B. apply

C. remove

D. demand

2. Which of the following best expresses the essential information in the
highlighted sentence from paragraph 17

Original: “Their removal can cause cascading effects that alter the
balance of entire communities.”

A. Removing one species always benefits other species in the
community.

B. If a keystone species is removed, the ecosystem may experience
widespread and significant change.

C. Keystone species are rarely removed from their environments.

D. The community remains balanced even if a keystone species

disappears.

3. The word "unchecked" in paragraph 2 is closest in meaning to:
A. examined

B. untested



C. unregulated

D. confirmed

4. According to paragraph 2, how did the reintroduction of wolves in
Yellowstone affect other species?

A. It decreased beaver populations.

B. It caused a rise in elk populations.

C. It allowed vegetation to recover, benefiting other animals.

D. It forced birds to migrate.

5. The phrase "ecosystem engineers" in paragraph 3 refers to
organisms that:

A. dominate the food chain

B. design artificial habitats

C. influence the physical environment

D. remove invasive species

6. According to paragraph 3, what is one ecological role played by
African elephants?

A. They prey on large herbivores.

B. They build dams to store water.

C. They create clearings that support biodiversity.

D. They cultivate plants for food.



7. The word "resilience" in paragraph 5 is closest in meaning to:
A. adaptability

B. appearance

C. resistance

D. density

8. According to paragraph 5, how do fig trees function as keystone
species?

A. By growing rapidly during dry seasons

B. By supporting nutrient-rich soil

C. By producing fruit consistently throughout the year

D. By attracting pollinators to all nearby plants

9. What can be inferred from the author’s discussion in paragraph 77?
A. Keystone species are always easy to identify.

B. The role of a keystone species is consistent across all ecosystems.
C. The impact of a species can differ depending on the ecosystem.

D. Keystone species do not need to be studied in depth to be protected.

10. According to the article, which of the following is NOT mentioned
as a threat to keystone species?
A. Climate change

B. Disease from invasive species



C. Overhunting

D. Habitat destruction

Answers

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

Correct Answer: B. apply

2. Which of the following best expresses the essential information in the
highlighted sentence from paragraph 17?
Correct Answer: B. If a keystone species is removed, the ecosystem

may experience widespread and significant change.

3. The word "unchecked" in paragraph 2 is closest in meaning to:

Correct Answer: C. unregulated

4. According to paragraph 2, how did the reintroduction of wolves in
Yellowstone affect other species?
Correct Answer: C. It allowed vegetation to recover, benefiting other

animals.

5. The phrase "ecosystem engineers" in paragraph 3 refers to
organisms that:

Correct Answer: C. influence the physical environment



6. According to paragraph 3, what is one ecological role played by
African elephants?

Correct Answer: C. They create clearings that support biodiversity.

7. The word "resilience" in paragraph 5 is closest in meaning to:

Correct Answer: A. adaptability

8. According to paragraph 5, how do fig trees function as keystone
species?
Correct Answer: C. By producing fruit consistently throughout the

year

9. Inference (Paragraph 7)

Correct Answer: C. The impact of a species can differ depending on

the ecosystem.

10. According to the article, which of the following is NOT mentioned
as a threat to keystone species?

Correct Answer: B. Disease from invasive specie



