BIO QUIZ — Questions & Answers — Ecosystems & Communities

1) primary succession

2) secondary succession

3) competition

4) predation

5) symbiosis

6) mutualism

7) commensalism

8) parasitism



1) Primary Succession

Primary succession occurs in environments that are initially devoid of soil and life, such
as newly formed volcanic islands, glaciers that have retreated, or areas exposed after a
landslide. This process begins with the colonization of these barren areas by pioneer
species, often lichens and mosses, which are capable of surviving in harsh conditions.
These organisms break down rock and contribute organic material as they die, gradually
forming soil. Over time, this soil becomes capable of supporting more complex plant life,
which in turn attracts herbivores, followed by carnivores, creating a full ecosystem. The
process can take hundreds to thousands of years and leads to the establishment of a
stable, mature community known as a climax community.

As more organisms inhabit the area, they interact and modify the environment,
increasing biodiversity. Shrubs, trees, and other plants begin to grow, which enhances
soil fertility and structure. The arrival of more complex species leads to increased
competition, and the ecosystem becomes more diverse. Each stage of this progression
brings the area closer to the climax community, where a stable and self-sustaining
ecosystem is achieved, consisting of balanced interactions between plants, animals, and
microorganisms.



2) Secondary Succession

Secondary succession occurs in areas where a pre-existing community has been
disturbed or destroyed but where the soil remains intact. This type of succession is
much faster than primary succession because the soil already contains the necessary
nutrients and seeds to support plant growth. Examples of secondary succession include
areas recovering from forest fires, floods, or human activities like farming or logging.
The first species to colonize are often grasses, followed by shrubs and eventually trees,
as the ecosystem gradually rebuilds itself.

In secondary succession, the ecosystem regenerates as species recolonize the area,
often influenced by the conditions and species that existed before the disturbance. Over
time, the community becomes more complex, with interactions between species driving
changes in the structure and composition of the ecosystem. Unlike primary succession,
which starts from scratch, secondary succession can reach a climax community within
decades, as the foundation of life has already been laid.



3) Competition

Competition in ecology refers to the struggle between organisms for the same resources
in an ecosystem, such as food, water, shelter, or mates. This interaction can occur
between individuals of the same species (intraspecific competition) or between
individuals of different species (interspecific competition). When resources are limited,
competition can affect the survival and reproductive success of organisms, often driving
natural selection and adaptation. For example, in a dense forest, plants might compete
for sunlight, while predators might compete for prey in a shared hunting ground.

Competition plays a key role in shaping the structure of communities and ecosystems. It
can lead to the exclusion of weaker species or cause them to adapt to different niches
to reduce direct competition. This process is known as resource partitioning, where
species evolve to exploit different resources or habitats, allowing multiple species to
coexist. While competition can be detrimental to individual organisms, it contributes to
the overall balance and biodiversity of ecosystems.



4) Predation

Predation is a biological interaction where one organism, the predator, hunts and
consumes another organism, the prey. This relationship is vital for controlling
population sizes and maintaining balance in ecosystems. Predators typically have
adaptations such as sharp teeth, claws, or keen senses that help them capture and kill
prey, while prey species often evolve defense mechanisms like camouflage, speed, or
toxins to avoid predation. For example, lions preying on zebras or owls hunting mice are
classic examples of predation in action.

Predation drives evolutionary changes in both predators and prey, creating an ongoing
"arms race." As predators become more efficient at hunting, prey species develop
better defenses. This dynamic relationship plays a crucial role in regulating population
sizes and promoting biodiversity by preventing any one species from dominating the
ecosystem. Predation also influences the distribution of species, as prey tend to avoid
areas where predators are abundant.



5) Symbiosis

Symbiosis is a close, long-term interaction between two different species in which at
least one species benefits. These relationships are categorized into three main types:
mutualism, commensalism, and parasitism. Symbiotic relationships are essential for the
survival of many species and can shape entire ecosystems. For example, corals have a
symbiotic relationship with algae, where the algae provide nutrients through
photosynthesis, and the corals offer a protected environment and access to sunlight.

Symbiosis enhances the survival and reproductive success of organisms involved, often
driving co-evolution. In many cases, species become so dependent on each other that
they cannot survive without their partner. The relationship can influence population
dynamics and the structure of communities, as the benefits or harms in one species
often directly impact the other.



6) Mutualism

Mutualism is a type of symbiotic relationship where both species involved benefit from
the interaction. A well-known example is the relationship between bees and flowering
plants: bees collect nectar for food while pollinating the flowers, which allows the plants
to reproduce. In this mutually beneficial interaction, both species gain advantages that
increase their chances of survival and reproductive success.

Mutualistic relationships are common in nature and often involve cooperation that
enhances the abilities of both species to thrive. In some cases, the relationship becomes
so interdependent that one or both species cannot live without the other. For example,
certain types of bacteria living in the guts of humans help with digestion, and in return,
they gain a stable environment and nutrients.



7) Commensalism

Commensalism is a type of symbiotic relationship in which one species benefits while
the other is neither helped nor harmed. An example is barnacles that attach themselves
to whales. The barnacles gain the advantage of being transported to nutrient-rich
waters, while the whale is not affected by their presence. The species benefiting from
the interaction can gain protection, access to food, or transportation, while the
unaffected species continues its life unaffected by the relationship.

In commensalism, the relationship often goes unnoticed by the species that is not
benefiting, and it doesn’t lead to any significant impact on its survival. However, the
species that benefits from the relationship often gains a competitive edge by utilizing
resources or opportunities created by the other species' behavior or presence.



8) Parasitism

Parasitism is a type of symbiotic relationship where one organism, the parasite, benefits
at the expense of another, the host. The parasite typically lives on or inside the host and
derives nutrients from it, often harming the host in the process. A common example is a
tapeworm living in the intestines of a mammal, where it absorbs nutrients from the
host’s digestive system, potentially leading to malnutrition in the host.

While parasites benefit from this relationship, they generally do not kill their hosts
outright, as they rely on them for sustenance. Over time, parasitism can lead to co-
evolution, where hosts develop defenses against the parasite, and parasites evolve
strategies to overcome these defenses. This ongoing interaction influences the health,
behavior, and population dynamics of both the parasite and host species.



