March Mammal Madness
Survival strategies of mammals
living In the heat and cold

Dr. Catherine Haase
Austin Peay State University
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Ily diverse
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Mammals are morpholog




How do they compare?

AAmphibians: 7,000 species
AReptiles: 8,950 species
ABirds: 10,000 species
AFish: 25,000 species
A>350,000 described plants
A>1,000,000 described insects



Why are they not as diversg#'

AHigh energetic costs
due to endothermy

AEndothermy.
generates internal
heat through
metabolism to

usually] maintain an

consistent internal
nody temperature

Adowarm-bloodedd
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AOrganisms have limits to what 4 i-.' & . & .
*= « body temperatures allow life "~ |

AThermaI independence from =3
outside temperatures

ACan occupy habitats that
exclude ectotherms

ANDREW MCKEA



Zone of Survival

Zone of Homeothermy /

Core Body
Temperature
Cold Stress Heat Stress
Zone of
Thermoneutrality
Heat
Production

Environmental Temperature



Environment

When temperatures exceed limits:

Thermoregulation:
"""" Morphology
Physiology
Behavior

Animal
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Surface Area
Ber gmanno:

63

Species groups show
Increased body size
farther from the Equator
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Large bodied animals
are better at conserving
heat due to lower

190 200 210 220 230 surfaceto-volume ratio
Average Body Mass of Moose (Kg)




Arctic hares (epusarcticus)
live in arctic environments

Snowshoe hares
(L. americanus) live
In cold environments

Black-ailed jackrabbits g
(L. californicus) live in &=
warm environments &=

Antelope jackrabbits (. alleni) £
live in desert environmentsi =

Surface Area
Al | en o s

Animals that are adapted
to colder climates tend to
have smaller limbs and
body appendages in

comparlson to animals
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Body area over which Difference between body and
heat is lost/absorbed environmental temperature
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SCASS

Huddle Edge

15 2 26 3 35
Distance from Huddle Center [m]

Temperature
Difference

Various adaptations,
such as huddling, can
alter the surface
temperature and change
the temperature
difference for the animal
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Body area over which Difference between body and
heat is lost/absorbed environmental temperature
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The ability of fat, blubber, skin,
hair, fur to slow heat loss
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Hair length (mm)

Thermal
Resistance

Longer hair length
Increases insulative
value (decreases heat
loss) through catching
air in between hairs
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Adaptations are morphological, behavioral, or
physiological traits that allow an organism to
survive In a particular environment
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Cold Weather Adaptat




MORPHOLOGY

Insulation
Mechanisms

Fur and hair trap a layer of
air close to the body,
which creates a barrier
against heat loss
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MORPHOLOGY

Insulation
Mechanisms

Blubber is a thick layer of
fat that provides insulation
as heat loss slows down
through the fat molecules
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Important for marine
mammals as water conducts
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MORPHOLOGY
Limb and
Appendages

~ Compact body shapes

~ prevent heat loss from

~ appen q;;ljes and decrease
~ surface area, slowing

Surf AceaxTemperatur
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(a) Blood flow without countercurrent heat exchange
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PHYSIOLQGY

— Limb and

T T,=5C
Appendages
% e 3 Countercurrent heat
36° 28 21 > exchange places arteries
BB\ onddbanmnsaseinaabia S, g and veins close to each
Rl other so warm blood

ANIMAL PHYSIOLOGY 3E Figure 10,35

coming from the heart will
warm cold blood coming
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PHYSIOLQGY

‘ Metabolic
Adjustments
T Shivering thermogenesis
Brown Adiposc uses muscle contractions
Tissue to increase body
temperatures

Brown adipose tissue
Sur fArceaeTemper at ur g (browniahcanbe broken

] down to release heat
TherRasi st ance T R




PHYSIOLQGY

7 Metabolic
Adjustments

Torpor Is a brief period of

‘dormancy in which

Individuals reduce activity
N Jan body temperature
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BEHAVIOR

Microhabitats &
Migration Patterns

Some animals will use
microhabitats that provide
warm refuges from colder
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BEHAVIOR

Cuddling &
Huddling

Huddling reduces heat

loss by decreasing

exposed surface area and
Increases the surrounding

alr temperature through

nei ghbor os bod
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