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The Lamniform shark 
order evolved during 
the Early Cretaceous 
period, around 140 
million years ago. 

(Cotamine et al., 2019)

Jaw suspension is the 
connection of the lower jaw to 

the upper jaw for the 
optimization of hunting and 

eating. Lamniform sharks 
exhibit hyostylic jaw 

suspension.
(Wilga, 2002)

Using Carcharhiniformes as an outgroup, the 
phylogenetic tree shows how the jaws of different 

extant Lamniform shark families have evolved from 
each other. The different ligaments and muscles that 
were added or deleted have shown the distinction in 

the jaws of these different sharks
(Wilga, 2005)

As shown in the phylogenetic tree above, 
there are differences in how the muscles and 

ligaments of the upper jaw in different 
Lamniform shark families have evolved.
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1: Addition of ligament
2: Duplication of muscle and loss of ligament
3: Loss of ligament and insertion of muscle

Hyostylic jaw suspension: a type of jaw suspension where 
the cranium is connected to the upper jaw by ligaments. It 

is commonly seen in many fishes, including Lamniform 
sharks.

(Wilga et al., 2001)

Shark families with added 
ligaments (Mitsukurinidae, 
Carcharidae, etc.) have 
more support in the lateral 
(away from the middle) 
region of the upper jaw. 

(Wilga, 2005)

Shark families without added 
ligaments (Lamnidae, etc.) 
have more support in the 
anterior (front) region of the 
upper jaw. 

(Wilga, 2005)


