The Web of Life: Mechanics, Energy, and Human Impact

What defines an Ecosystem?

Natural Ecosystem Artificial Ecosystem
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FOOD CLEANING .
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| ECOSYSTEM ‘
Ecosystem:
The interaction between
Biotic (living organisms) and R
Natural S}\'Etem: Abiotic {temperatureJ rﬂinl Artificial System:
Self-sustaining, complete nutrient " soil, wind) components. Human-maintained, incomplete cycles, requires
cycles, natural replenishment. external inputs (food/cleaning).

& NotebookLM



The Functional Roles of Life

PRODUCERS

Synthesize organic compounds
(sugar/starch) from solar energy
(Photosynthesis).

DECOMPOSERS

The Recyclers. Break
down organic remains into
inorganic soil nutrients.

CONSUMERS

Depend on producers for
sustenance. Herbivores,
Carnivores, Omnivores,

Parasites.
@R Critical Insight: Without decomposers, natural replenishment of the soil stops, and the system fails.
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Trophic Levels: The Hierarchy of Sustenance

TERTIARY CONSUMERS (T4)
Top Carnivores
A Food Chain is a linear

ECONDARY CONSUMERS (T3)  -Cauence ‘?f Organisms
Sma“ Carnivores where nutrients and energy

are transferred from one
organism to another.
PRIMARY CONSUMERS (T2)

Herbivores Each step represents a
| distinct Trophic Level.
PRODUCERS (T1)
Autotrophs / Plants
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From Chains to Webs

Quaternary
Consumers

@

Frogs & Snakes

Secondary
Consumers

r
¥t

Primary
Consumers

Other
Plants

Food Chain (Theoretical) Food Web (Reality)
Stability through Complexity: In a web, if one food source fails, alternatives exist. Straight lines rarely exist in nature.



The Unidirectional Flow of Energy

Heat Loss Heat Loss Heat Loss

Producers Herbivores Carnivores Top Carnivores

Sun
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Energy fluws one way. Sunllght captured by plants never returns to the Sun Energy lnst as heat is gone fnrever
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The 10% Law: The Energy Bottleneck

Sunlight

Producers

Primary

Consumers Secondary

Consumers Tertiary

1% e 00 o Consumers

g;ﬁ::_ﬁds transferred transferred transferred
10
Joules

100

1,000 Joules
Joules

10,000

Joules Why are food chains short?
90% of energy is lost at every step to digestion,
1 ,000 ,000 growth, reproduction, and heat. After 3-4 steps,
Joules there isn't enough energy left to support life.
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- Energy efficiency decreases dramatically as it moves up trophic levels, limiting food chain length.
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Biological Magnification: The Trap

Top Consumers
(Maximum Concentration)

Aquatic Life

(Accumulation)

Water / Soil
(PPM Low)

While energy diminishes up the chain, non-degradable toxins
(like DDT/pesticides) increase.
1.Chemicals wash into soil/water.

2.Plants/Fish absorb them.
3. We eat the plants/fish.

Result: Humans accumulate the highest concentration of toxins.




The Ozone Shield (O,)

Protector in the Stratosphere, Poison on the Ground

UV Radiation

AR

Ozone Molecule
0 +0 0, (0,)

Function: Ozone absorbs lethal Ultraviolet (UV) radiation from the sun,
preventing skin cancer and genetic damage on Earth.
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The Hole in the Sky

The Problem The Damage The Solution

o

1980s: Sharp drop The Agreement: A
Ozone Hole in Ozone levels mandatory freeze on
detected. CFC production. A rare
success in global
environmental policy.
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The Garbage Crisis

«— What we see:
Litter & Landfills
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N~ Lifestyle € |
-\ Improvements | |
. » Lack mf # Improvements in quality
y \7 . Segregation of life have resulted in

massive increas_es In
waste generation.




The Fate of Materials

Biodegradable Non-Biodegradable

Substances that persist for long periods.

Substances broken down by biological
Inert to biological enzymes.

processes (bacteria/saprophytes).

Examples: Plastics, Glass, DDT, Synthetic Fibers

Examples: Paper, Wood, Cotton, Kitchen Waste

Mechanism: Requires heat or pressure to
degrade; poisons the ecosystem.

Mechanism: Specific enzymes digest
these materials.
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Case Study: Evolution of the Train Cup

Unintended Consequences of Good Intentions

Phase 1: Plastic Phase 2: Clay “Kulhads” Phase 3: Disposable Paper

Hygienic, but caused massive The Eco-Alternative? No. Mass The Current Solution.
non-biodegradable pollution. production depleted fertile Biodegradable and recyclable.
topsoil, damaging agriculture.



The Cycle of Interdependence

Decomposers Producers

V. 74

Consumers
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Essential Takeaways
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Energy is Finite

Flow is unidirectional. The 10% law
limits the length of food chains.

Toxins Accumulate

Biomagnification concentrates chemicals
at the top of the food chain (Us).
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The Ozone layer is a
fragile reaction shielding
all life from UV radiation.
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Contaminated

Waste

10%

Biomagnification

plankton

Man-made
materials

S degrade

o
Persists
Man-made materials do
not degrade naturally. B <. h
Management and R/
segregation are vital. Recycling  Segregation
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