
ECOMORPHOLOGY 



Dolphins: rigid, fusiform body, neck vert. 

compressed or fused, propelled by flukes, 

built for speed.  Can stun prey with blast of 

sound at close range. 

Sea lions: long, flexible neck, propelled mostly by 

strong front limbs, hind more for steering.  Emphasis 

on twisting, flexibility.  Can flip hind limbs under 

body and walk on all fours. 

Seals: neck vertebrae slightly compressed, not as 

flexible as sea lions, propulsion by hind limbs, 

forelimbs mostly for steering.  Can’t use hind limbs for 

walking. 



(from locomotion lecture) 

 swimming 



(from Locomotion lecture) 

 Flying: bats vs birds 



(from Locomotion lecture) 

 Forelimb bones vary by locomotory mode 



Convergent Evolution 

 Convergent evolution is responding to similar 

ecological “stages” with similar evolutionary 

“plays.” 

 In this lab, we will review a few examples of 

convergent evolution in mammals.  For now, just be 

able to note some characteristics of different 

mammalian life styles.  The zoogeographic parts 

(world maps) will be revisited at the end of the 

course! 



Fossorial Forms 

Eremitalpa 



External Characteristics 

 Tubular, stout body 
shape with reduced 
neck 

 External eye and ear 
openings reduced or 
lost 

 Limbs short, thick, and 
powerful 

 Tail reduced to nearly 
absent 

Scalopus 



Skeletal Characteristics 

 Skull is flat and triangular with fused 
sutures for strength 

 Rostrum is deep and broad; 
zygomatic arches well-developed; 
lamdoidal ridge for attachment of 
neck muscles prominent in chisel-
tooth diggers 

 Both upper and lower incisors 
massive and well-anchored 

 Bony processes for attachment of 
limb muscles are prominent in 
forelimb 

 
Cryptomys 



However, fossorial animals may differ according to their 

primary burrowing styles. 

 Strong claws and 

forearms 

 Many also use their 

teeth, but not all 

 “Swim” through the 

soil 

 Broad, shovel-

shaped front feet 

Scratch Diggers Rotation Thrust Diggers  Chisel-tooth Diggers  

 Very large incisors 

 Lips often close 

behind the teeth to 

keep soil out of the 

mouth 

Geomys Cryptomys Scalopus 



Chisel-tooth 



Scratch and chisel 



Rotation thrust 



Rotation-thrust 

Worm’s-eye view 



Fossorial Forms around the World 

Geomyidae 

Ctenomyidae 

Bathyergidae 

Spalacidae 

Notoryctidae Chrysochloridae 

Talpidae 



Ricochetal Saltators 

Jaculus 



General Characteristics 

 Forelimbs reduced in length, hind 

limbs greatly elongated 

 Hind foot plantigrade and 

elongated 

 Joints on lower hind limbs modified 

to function only as hinges to restrict 

motion to line of travel 

 Tail is elongated, heavy, and used 

as a counterbalance when jumping 

 Presacral part of vertebral column 

shortened to help concentrate 

weight over hind limbs 

 



Why did this evolve? 

 Specialization to open habitats 

 Allows for unpredictable changes in direction 

which aids in evading predator pursuit 

Dipodomys 



Bipedal small mammals of the world 

Heteromyidae Dipodidae 

Muridae 

Pedetidae 

Argyrolagidae 

(extinct) 



Semiaquatic Forms 

Ornithorhynchus 



General Characteristics 

 Extremely dense pelage that 
sheds water, holds air for 
insulation, and reduces drag 

 Elongated body with smooth 
contours 

 Ear and nostril openings 
reduced; nostrils often can be 
closed 

 Tail modified for propulsion or 
steering 

 Feet short and broad; may 
have webbed phalanges 

 Castor 

Chironectes 



A Few of Many Possible Examples 

Dipodomys River otter (Lontra) 

Platypus (Ornithorhynchus) 

Water opossum, or 

yapok (Chironectes) 

Monotreme 

Carnivoran 
Marsupial 



A Few of Many Possible Examples 

Desman, a large semi-

aquatic mole (Desmana) 

Water shrew (Sorex palustris)… 

another in Europe  that looks 

similar (Neomys) 

Giant otter shrew 

(Potamogale) 

Some semi-aquatic 

insectivores! 



Gliding Forms 

Eremitalpa 



General Characteristics 

 Fur-covered lateral folds of skin stretching from 

wrists to ankles (can be even more extensive in 

some), cartilaginous projections from wrists or ankles 

often present 

 Soft, silky fur to reduce drag 

 Long tail, often brushy or modified into feather-like 

structure for balance and control while gliding 



Gliding forms 

Note wrist cartilage 



Gliding forms 

 Most extensive gliding membranes: colugo 



Gliding Mammals of the World 

Sciuridae 

43 species! 
Cynocephalidae 

Petauridae 

(also Pseudocheiridae, 

not shown) 

Anomaluridae Acrobatidae 



Ant or Termite Eaters 

Myrmecobius 



General Characteristics 

 Elongated snout with 
reduction or loss of teeth 

 Long, protrusible tongue, 
often covered by sticky 
saliva 

 Reduction of the jaw 
musculature, but 
enlargement of tongue 
muscles 

 Strong forelimbs with 
robust, curved claws to 
open termite colonies or 
dig up nests Myrmecophaga 



General Characteristics 

Maybe I can’t bite, but don’t mess with me! 



Convergent Evolution 

Specialization, 

especially in 

the southern 

hemisphere, 

due to the 

prominence of 

termite 

mounds 



Convergent Evolution by Ant-eaters 

Myrmecophagidae 

Hyaenidae 

Orycteropodidae Tachyglossidae 

Dasyuridae 

Manidae 



Insect-eating Carnivorans 

 Even some “carnivores” have 
come to specialize on ants, 
termites, and other insects 

 Wide palate, long tongue, 
reduced molar teeth 

 

 

Otocyon 
Proteles 

Ursus 



Climbers 

Video on life in the trees later  



Eremitalpa 


