Why Losing Species Is Dangerous A

Understanding ecosystem fragility through the Rivet Popper Hypothesis. fopal
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Concept Origin:

_ Proposed by Stanford ecologist
Lo6S ceTeeTED Paul Ehrlich.

The Premise:

A thought experiment designed

to answer a difficult biological
question: "Does it really matter if
a few species become extinct?”



The Airplane as the Ecosystem A
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) Ecosystems, like aircraft, are complex systems engineered for stability. They are built to withstand occasional disturbances, but
their stability relies entirely on their structural integrity.



Rivets as Species A
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In an airplane, thousands of
rivets join the parts together.
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In nature, thousands of species
interact to hold the ecosystem
together.

<> PLATE B

Rivet Shank —/

T L  a

—

Known "Rivets": > 1.5 million
described species

Estimated "Rivets": ~7 million global
specles diversity

Distribution: >70% are animals;
~22% are plants

Takeaway: Every species, no matter how small, represents a structural connection-a predator-prey

dynamic, a symbiotic bond, or a nutrient cycle-fastening the ecosystem together.
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Removing Rivets Slowly Weakens the Plane
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Step 1: The Initial Pop
Missing Rivet

Biological Reality: A localized species
extinction.
Result: Flight safety is unaffected initially.
The system has built-in redundancy.
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Step 2: Cumulative Loss

Biological Reality: Accelerated biodiversity
loss due to habitat destruction.

Result: The plane becomes dangerously
weak. Ecosystem resilience drops.

Step 3: System Failure

Catastrophic
Joint Failure
& Separation

Biological Reality: Ecosystem collapse
(e.g., failed pollination, collapsed fisheries).

Result: The plane crashes.

& Warning: Current extinction rates are estimated to be 100 to 1,000 times faster
than in pre-human times. We are popping rivets at an unprecedented speed.
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Key Species as Wing Rivets A
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Ecological Equivalent: Species with high functional Ecological Equivalent: Key species that drive major
redundancy in the ecosystem. ecosystem functions (Keystone species, apex predators,
primary pollinators).

Impact of Loss: Minor immediate threat to flight safety. The Impact of Loss: Immediate and severe threat to flight safety.
ecosystem continues to function, though slightly degraded. Loss of these rivets leads to rapid, cascading system failure.

While all rivet loss weakens the plane, removing a ‘wing rivet’
guarantees disaster. The danger lies in not always knowing
which species serves as a wing rivet until it is too late.




The Reality of the Missing Rivets

784

Species extinctions documented in
the last 500 years.

>15,500

Species worldwide currently facing
the threat of extinction.

32%

Of all amphibian species currently
threatened.

The Key [akeaway
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Stability requires diversity: Rich biodiversity is
imperative for the functional stability of the
biosphere and human survival.

. lgnorance is risk: We do not fully understand

how every species is linked. Popping any rivet is
a gamble with the planet’s life-support system.

. Conservation is self-preservation: Protecting the

whole ecosystem ensures we don't accidentally
remove the wing rivets that keep humanity
airborne.
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