Open, Closed and Double Circulation

The evolutionary progression of biological circuitry
from simple loops to optimized dual-pathways.




Open Circulation: Bathing the Tissues A
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Blood is pumped by the heart through large vessels directly into open spaces.
Tissues are directly bathed in the fluid rather than separated by capillary walls.



Closed Circulation: KEY ADVANTAGE:

The fluid flow can be more
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Blood remains entirely confined within the heart and a continuous A
network of vessels, never directly spilling into body cavities. TopAll
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The Baseline Circuit: Single Circulation A
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The heart handles *only* deoxygenated blood, pumping it directly to
the gills for oxygenation before it travels to the rest of the body.




The Transitional Circuit: Incomplete Double Circulation
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Crocodiles possess a
4-chambered heart.

MIXED_OUTPUT

v
“.%%%%%%| BODY_PARTS %



The Optimized Circuit: Complete Double Circulation A
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Oxygenated and deoxygenated blood pass to the ventricles of the same side. The ventricles
pump it out without any mixing, creating two fully separate circulatory pathways.
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Diagnostic Comparison: Incomplete vs. Complete Double Circulation

Incomplete Double Circulation = Complete Double Circulation
(Amphibians/Reptiles) (Birds/Mammals)

Chamber 3 Chambers 4 Chambers
Configuration (2 Atria, 1 Ventricle) I (2 Atria, 2 Ventricles)
Atrial Input Left receives oxygenated, Right receives deoxygenated

Ventr;pular Single ventricle mixes blood Separate ventricles strictly
Action prevent mixing

. Pumps out entirely separate

System Output eapE D b?:} dml};i?:i blh?_lni S4pp_y~te oxygenated and deoxygenated
Y g fluid streams
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Key Takeaway: The Drive Toward Separation A
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The evolution of the vertebrate heart is a progression toward complete
fluid separation. By evolving a 4-chambered system that prevents the
mixing of oxygen-rich and oxygen-poor blood, birds and mammals
unlocked two separate, highly efficient circulatory pathways.

This precise biological circuitry ensures tissues receive maximum oxygenation, a
fundamental requirement for supporting higher metabolic rates and endothermy.
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