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Class: Mammalia

If it has hair…



Characteristics: Mammalia
- Body mostly covered with hair
- Integument with glands: sweat, scent, sebaceous, mammary
- Skull with 2 occipital condyles and secondary palate
- Middle ear with 3 ossicles – malleus, incus, stapes
- Movable eyelids 
- Fleshy external ears (pinnae)
- 4 chambered heart
- Lungs with alveoli, larynx
- Excretory system of metanephric kidneys, bladder
- Highly developed brain, with cerebral cortex (layer of cerebrum)
- Endothermic and homeothermic
- Separate sexes
- Internal fertilization 
- Milk for young from mammary glands
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Class: Mammalia

Kitti’s Hog-nosed bat 

- 5400 species
- Some have been domesticated
- Many species have been listed as critically endangered



Origin & evolution of mammals

- Earliest synapsids diversified to herbivorous and carnivorous collectively: pelycosaurs
- primitive Late Paleozoic synapsids, also known as mammal like reptiles (not accurate)





Origin & evolution of mammals

Dimetrodon grandis
Pelycosaurs:
- Largest amniotes
- Early Permian period (320mya)
- Resemblance to lizards (diapsids)
- But not closely related to lizards
- Gave rise to therapsids

Therapsids:
- Only synapsid group to survive past the paleozoic era
- Evolved erect gait – upright limbs beneath body 

(not sprawled on side)
- Muscular coordination centre of brain cerebellum 

expanded role
- One group survived into Mesozoic era: cynodonts

Cynodonts:
- 260 mya
- Specialized jaw muscle, stronger bite
- Heterodont teeth
- Secondary bony palate – breathe while eating
- Diaphragm

Broomicephalus

Thrinaxodon



Origin & evolution of mammals

- Earliest mammals of late Triassic period were small mouse-like animals:
- Large crania, redesigned jaws, new type of teeth - diphyodont

Diphyodont: two successive sets of teeth
Polyphyodonts: teeth are constantly replaced
Monophyodonts: animals who have only one set of teeth that do not 
change over a long period of growth.

- Endothermic
- Hair for insulation
- Sebaceous and sweat glands evolved
- Probably hatched from eggs, dependent on maternal milk, protection

[Monotremes: echidna and platypus]
- 58 mya Eocene epoch modern mammals diversified rapidly
- Living mammals (29 orders): 2 clades – Theria & Monotremata (1 order)
- Theria: metatherians (marsupials, 7 orders) & eutherians (placentals, 21 

orders)





Structural & Functional Adaptations of Mammals
Integument

-The mammalian skin + associated skin structures are unique to Mammalia 
than other group of animals
-Thicker than other vertebrates
-Epidermis is thinner layer and protected by hairs, and in areas where 
intense contact and use (e.g. palms, soles), are thicken with keratin fibrous 
protein layer.

https://g.co/kgs/JWc7ug

https://human.biodigital.com/gar/anatomy/male
/integumentary-system/

Try on 3D interactive model of integument

https://g.co/kgs/JWc7ug
https://human.biodigital.com/gar/anatomy/male/integumentary-system/
https://human.biodigital.com/gar/anatomy/male/integumentary-system/
https://human.biodigital.com/gar/anatomy/male/integumentary-system/


Structural & Functional Adaptations of Mammals
Integument

Hair:
- All mammals have hair
- Whales? Sensory bristles on snout
- Keratin: fibrous protein
- Insulation, water proof

Arctic fox



Structural & Functional Adaptations of Mammals
Integument

Horns & antlers:
- True horns (Bovidae family): hollow keratinized epidermis , not shed, not 

branched, continue growth, embraces a core of bone arising from the 
skull, occur in both sexes 

- Antlers (Cervidae family): branched, solid bone when mature, develop 
beneath velvet during their annual spring growth and complete before 
the autumn breeding season, shed after breeding season, occur only in 
male deers (Except Caribou)



Integument

Glands:
- Sweat: not present in other vertebrates, only mammals
- Scent: communication, territory boundary, warning, defense, attracting mate
- Sebaceous: produces sebum, keep skin and hair pliable and glossy
- Mammary: milk, monotremes lack nipples – secrete milk onto fur on mother’s 

belly

Structural & Functional Adaptations of Mammals



Structural & Functional Adaptations of Mammals

Food & Feeding

- Teeth – reveals eating habits
- Heterodont
- Incisors, canines, molars, 

premolars
- Diphyodont:
- Deciduous, permanent teeth





Food & Feeding
- Herbivore: cellulose

breakdown, bacteria
- Coprophagy: eat fecal

matter (nonruminant)
- Ruminant chew cud
- Insectivorous 

mammals are small 
- feeding on insects and 

invertebrates -do not 
need prolonged 
fermentation

- So their intestinal tract 
is short 

- Their teeth with 
pointed cusps to 
puncture the 
exoskeleton of prey 

- Some are toothless

Structural & Functional Adaptations of Mammals



Migration

Barren ground carribou
160 to 1100km
From Canada & Alaska

Seals & whales makes the longest 
mammalian migration. 
Over 18 000km



Echolocation



• a physiological process for locating distant or 
invisible objects (such as prey) by sound waves 
reflected to the emitter (such as a bat) from 
the objects (https://www.merriam-
webster.com/dictionary/echolocation)

Echolocation



Reproductive cycles

Monestrous:
- Single oestrus event during breeding season

[Dog, fox, bat]

Polyestrous
- Recurrence of oestrus events during breeding 

season
[field mice, squirrels]

Menstruation cycle: Some monkeys and humans



Reproductive patterns

Monotremes:
- Egg layer
- One breeding season per 

year
- Eggs hatch and incubated

in abdominal pouch
(Echidna)

- Milk from mother



Reproductive patterns

There are about 300 species of marsupials in the world: of which 200 are native to 
Australia, Tasmania and New Zealand; 100 in Americas – most of them found in South 
America, and only one species ‘Virginia opossum’ is found in North America.





Reproductive patterns

Eutherians:
- Placental mammals
- Prolong gestation period
- Embryos remain in uterus
- Nourished by food supplied

by choriovitelline placenta
- Condition of young at birth

differs
- Walking period





So since Intensive Course, we explored 

• Carcinology: crustacea
• Entomology: insects
• Ichthyology: fishes
• Herpetology: amphibians and reptiles
• Ornithology: birds
• Mammalogy: mammals



Bat diversity from Penang Hill



Bat diversity from Penang Hill









Nature can do without humans, but 
humans cannot exist without nature

Human & the nature

https://www.worldatlas.com/articles/countries-with-the-most-threatened-mammal-species.html

https://www.worldatlas.com/articles/countries-with-the-most-threatened-mammal-species.html
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