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Feeding
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1. Suspension-feeding (= filter-feeding) - filter small particles (alive or dead, 
depending on species) out of water column

2. Suction-feeding - open mouth, suck in food

3. Ram-feeding - open mouth, swim over food

Ram-Suction Index - compares movement of food relative to movement 
of feeder

4. Inertial-feeding - inertia of food is used to move it in oral cavity

5. Transport - movement of food within oral cavity (by water currents in 
aquatic vertebrates or tongue in tetrapods)

6. Mastication - physical reduction of food size by chewing

Basic Terms Used for Feeding Mechanisms of Vertebrates
In water (mostly)

In air



Fig. 16.21: Liem, Bemis, Walker, Grande

Evolution of Feeding Modes
Evolutionary trend:  
Highly kinetic 
skull, many 
elements eating 
food whole ->  
less kinetic skull, 
stronger jaw, 
chewing 

Prey transported via 
water currents: 

It’s a matter of 
filtering, ramming or 
suction 

On land: must bite, 
use tongue to move 
food

Faster movements - faster biting 
and inertial feeding 

Serious chewing



Zoology 430: Animal Physiology 4

Filter feeding mechanisms

Sponges 
Brachiopods 
Bivalue mollusks 
Tunicates 
Basal chordates 
Some marine worms 
Barnacles 
Sea fans 
Baleen whales
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Feeding adaptations 

Filter feeding mammal - 
 Baleen whales use ram feeding
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Tongue

baleen
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A classic ram feeder
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You can tell a lot about an animal by it’s 
method of acquiring food
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Suction -> Tongues
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Suction is produced 
by ventral movement 
of the throat. 

You can see the outlines of the hyobranchial 
apparatus quite well through the loose skin.

Suction Feeding
Cryptobranchus allgeganiensis 
“hellbender”
A large salamander

Copyright © Stephen M. Deban

http://video.google.com/videoplay?docid=688475296679928779&ei=4tblSM-HPJjUqAOqg-GZCw&q=hellbender&vt=lf&hl=en

http://video.google.com/videoplay?docid=688475296679928779&ei=4tblSM-HPJjUqAOqg-GZCw&q=hellbender&vt=lf&hl=en
http://video.google.com/videoplay?docid=688475296679928779&ei=4tblSM-HPJjUqAOqg-GZCw&q=hellbender&vt=lf&hl=en
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Suction feeding

Hyoid skeleton

Mechanism of suction feeding

Snapping turtles use a 
combination of ram feeding 
and suction. 
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How do Moray Eels eat?
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Predators living in crevices -- hard to 
expand thorax and buccal cavity to 
generate suction

http://www.seabaja.com/images/illus/tortuga/moray_eel.jpg
http://www.seabaja.com/images/illus/tortuga/moray_eel.jpg
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Intertial Feeding  
(intraoral transport)
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inertia of food is used to 
move it in oral cavity

Usually involves rapid 
movement
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Terrestrial feeding - evolution of the vertebrate tongue
Prey capture, prey transport, mastication, swallowing
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Ballistic tongues

Copyright © Stephen M. Deban

Plethodon salamanders: 
Shoot hyoid apparatus + 
tongue!


Muscles squeeze the hyoid 
apparatus, which is 
cartilaginous. It acts like a 
spring, ballistically shooting 
the tongue (Deban et al., 
1997)
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Ballistic tongues

Copyright © Stephen M. Deban

Copyright © Stephen M. Deban

Bufo: fleshy tongue (no 
skeletal elements) 


Mouth opening muscles lower 
the jaw extremely rapidly. 


The tongue is attached to the 
tip of the lower jaw and is 
literally whipped out of the 
mouth and stretched to a 
length of over two jaw 
lengths. (Lappin et al., 2006)
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Ballistic tongues

Copyright © Stephen M. Deban

Copyright © Stephen M. Deban

Chameleon:


Accelerator muscle “squeezes” 
on the tapered hyoid, which 
projects the fleshy tongue 
tip. 


Retraction, via muscle 
contraction, is much slower.
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Teeth!
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Fig. 3.3

Early Fish: Heavy creatures with armored plates
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Jaws:      Fishes
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Primitive fish 
(Heavy skull for a 
fish)

Modern fish 
(Light skull, many 
elements)
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Salamander (Amphibian)

Lizard

Snake - 
highly kinetic 
skull
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Teeth of 
“lower 
vertebrates” 
are not so 
strongly 
attached
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Mammals
Canivore (cat)

Herbivore (rabbit)

Size and arrangement of muscles 
determines bite force/speed
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Birds
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Mammals have strongly attached teeth, 
molars -- match upper w/ lower for 

cutting/grinding
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Fig. 16.9

Teeth of Mammalian Herbivores

Teeth adapted for  
processing three  
principal kinds of foods.
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There’s more than one way to chew a meal....
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https://www.youtube.com/watch?v=I9KXRHk3AkU
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Death Roll
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https://www.youtube.com/watch?v=I9KXRHk3AkU


