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23.2 EVOLUTION CONNECTION: 
Vertebrate Cardiovascular 

systems reflect evolution

 Two-chambered heart
in fish pumps blood in a 
single circuit From gill 
capillaries To systemic 
capillaries Back to heart

Gill capillaries

Heart:
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Atrium (A)

Systemic capillaries
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23.6 CONNECTION: What is a heart attack?

 A heart attack is 
damage to cardiac 
muscle typically 
from a blocked 
coronary artery

 Stroke Death of 
brain tissue from 
blocked arteries in 
the head
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Blockage
Dead muscle tissue

Blockage of a coronary artery, resulting in a 

heart attack
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 Heat exchange with the environment may 
occur by

– Conduction   

– Convection

– Radiation

– Evaporation

25.2 Heat is gained or lost in four ways
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Convection

Conduction
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2- Insulation

– Hair

– Feathers 

– Fat layers

3- Circulatory adaptations

– Increased or decreased blood flow to 
skin

– Large ears in elephants

– Countercurrent heat exchange
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25.3 Thermoregulation involves adaptations that balance heat 
gain and loss
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27.1 Asexual reproduction results in the generation of genetically 
identical offspring

 Asexual reproduction

– One parent produces genetically identical offspring

– Very rapid reproduction

– Can proceed via

– Budding / 

– Fission /

– Fragmentation/regeneration

Asexual reproduction of an aggregating sea 
anemone (Anthopleura elegantissima) by fission
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