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13.5 Cycling of Matter

@ Energy flows from the sun to the earth and back out
again into space creating an open system for earth

+ Matter on the other hand on earth is a closed system?
— Why?

Hint: Law of Conservation of matter

— Give an example or two!
Oxygen
Carbon
Water
Nitrogen

- What 4 elements make up 96% of the human body?
COHM

13 5cycling of matter study guide is an essential resource for students and
educators wishing to delve into the intricate processes of how matter cycles
through ecosystems. Understanding these processes is crucial for various
fields, including biology, ecology, environmental science, and even
chemistry. This study guide aims to explore the various aspects of matter
cycling, its importance, and how it interconnects with the Earth's systems,
providing you with a comprehensive overview.

Introduction to Matter Cycling

Matter cycling refers to the movement and transformation of matter through
various biogeochemical cycles. These cycles are vital for sustaining life on
Earth, as they ensure that essential elements are recycled and made available
to living organisms. The primary cycles include the carbon cycle, nitrogen
cycle, water cycle, and phosphorus cycle.

Importance of Matter Cycling

Understanding matter cycling is essential for several reasons:

1. Ecosystem Functioning: Matter cycling is integral to ecosystem dynamics
and helps maintain the balance of life.
2. Nutrient Availability: It ensures that nutrients are available for plants,



which are the foundation of food webs.

3. Environmental Health: By studying how matter cycles, scientists can assess
environmental health and the impacts of human activities.

4. Climate Change: Knowledge of the carbon cycle, in particular, is crucial
for understanding climate change and developing mitigation strategies.

The Major Biogeochemical Cycles

This section will delve deeper into the primary biogeochemical cycles,
illustrating how matter is recycled in nature.

1. The Carbon Cycle

The carbon cycle is one of the most critical cycles, as carbon is a
fundamental building block of life. The cycle involves several processes:

- Photosynthesis: Plants absorb carbon dioxide (C02) from the atmosphere and
convert it into organic matter.

- Respiration: Organisms, including plants and animals, release C02 back into
the atmosphere through respiration.

- Decomposition: When organisms die, decomposers break down their bodies,
releasing carbon back into the soil and atmosphere.

- Combustion: Human activities, such as burning fossil fuels, release
significant amounts of C02.

2. The Nitrogen Cycle

Nitrogen is essential for the formation of proteins and nucleic acids. The
nitrogen cycle consists of several stages:

- Nitrogen Fixation: Certain bacteria convert atmospheric nitrogen (N2) into
ammonia (NH3), making it accessible to plants.

- Nitrification: Ammonia is oxidized to nitrites (NO2-) and then to nitrates
(NO3-), which plants can use.

- Assimilation: Plants absorb nitrates and incorporate them into organic
molecules.

- Ammonification: Decomposers break down organic matter, returning nitrogen
to the soil as ammonia.

- Denitrification: Other bacteria convert nitrates back into N2 gas,
releasing it into the atmosphere.

3. The Water Cycle



The water cycle is crucial for all living organisms. It consists of the
following processes:

- Evaporation: Water from oceans, lakes, and rivers evaporates into the
atmosphere.

- Condensation: Water vapor cools and condenses to form clouds.

- Precipitation: Water returns to the Earth in the form of rain, snow, or
hail.

- Infiltration and Runoff: Water seeps into the ground or flows into water
bodies, continuing the cycle.

4. The Phosphorus Cycle

Phosphorus is vital for DNA, RNA, and ATP. Unlike the other cycles, the
phosphorus cycle is primarily terrestrial and does not include a significant
atmospheric component:

- Weathering: Rocks release phosphate ions into the soil.

- Absorption: Plants take up phosphates, which are then passed through the
food chain.

- Decomposition: When organisms die, phosphates are returned to the soil.
- Sedimentation: Phosphates can also settle in water bodies, forming
sedimentary rocks over time.

Interactions Between Cycles

The various biogeochemical cycles do not operate in isolation; they interact
with one another in complex ways. Understanding these interactions 1is
fundamental for a comprehensive grasp of ecology.

1. Carbon and Nitrogen Cycles

Carbon and nitrogen cycles are interconnected. For instance, the
decomposition of organic matter releases both carbon and nitrogen back into
the soil, enhancing nutrient availability for plants.

2. Water and Nutrient Availability

Water availability affects nutrient cycling. For example, during periods of
drought, the nitrogen cycle can be disrupted, leading to reduced plant growth
and decreased nutrient uptake.



3. Human Impact on the Cycles

Human activities, such as agriculture, deforestation, and urbanization,
significantly impact these cycles, often leading to imbalances. For instance:

- Excessive use of fertilizers can lead to nutrient runoff, causing algal
blooms and water contamination.

- Deforestation affects the carbon cycle by reducing the number of trees that
can absorb CO02.

Studying Matter Cycling: Key Concepts

When studying matter cycling, several key concepts should be understood:

1. Biogeochemical Cycles: The movement of elements and compounds through
living organisms and the physical environment.

2. Trophic Levels: The hierarchical levels in an ecosystem that represent the
flow of energy and matter.

3. Ecological Succession: The process through which ecosystems change and
develop over time, affecting matter cycling.

Tips for Effective Study

To effectively study the cycling of matter, consider the following tips:

- Visual Aids: Use diagrams and flowcharts to visualize the cycles and their
interactions.

- Case Studies: Analyze real-world examples of how matter cycling is affected
by human activities.

- Group Study: Discuss concepts with peers to deepen understanding and
retention.

Conclusion

In conclusion, the 13 5cycling of matter study guide serves as an invaluable
tool for anyone looking to understand the complex processes that sustain life
on Earth. By grasping the intricacies of the carbon, nitrogen, water, and
phosphorus cycles, students and educators can appreciate the delicate balance
of ecosystems and the impact of human activities on these essential
processes. As we continue to face environmental challenges, a solid
understanding of matter cycling will be crucial for developing sustainable
practices and policies.



Frequently Asked Questions

What is the definition of cycling of matter in
ecosystems?

Cycling of matter refers to the process by which essential elements and
compounds are recycled through the biotic and abiotic components of
ecosystems, ensuring the continuity of life.

What are the main biogeochemical cycles involved in
the cycling of matter?

The main biogeochemical cycles include the water cycle, carbon cycle,
nitrogen cycle, phosphorus cycle, and sulfur cycle.

How does the water cycle contribute to the cycling
of matter?

The water cycle facilitates the movement of water through evaporation,
condensation, precipitation, and runoff, helping to transport nutrients and
maintain ecosystem balance.

What role do decomposers play in the cycling of
matter?

Decomposers break down dead organic matter, returning essential nutrients to
the soil, which can be reused by plants and other organisms in the ecosystem.

How does the carbon cycle impact climate change?

The carbon cycle affects climate change as excessive carbon dioxide emissions
from human activities disrupt the natural balance, leading to increased
greenhouse gases and global warming.

What is nitrogen fixation and why is it important
for the cycling of matter?

Nitrogen fixation is the process by which nitrogen gas from the atmosphere is
converted into ammonia by certain bacteria, making nitrogen accessible to
plants, which is crucial for their growth and the overall nitrogen cycle.

What are the human impacts on the cycling of matter?

Human activities such as deforestation, pollution, and industrialization
disrupt the natural cycling of matter, leading to nutrient depletion, habitat
loss, and environmental degradation.



How can understanding the cycling of matter help in
environmental conservation efforts?

Understanding the cycling of matter allows for better management of natural
resources, promotes sustainable practices, and helps in restoring ecosystems
by recognizing the interconnectedness of organisms and their environment.
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