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Endoliths!
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Japanese Spider Crabs

§ Longest limbs on any arthropod. 12 
feet!

§ Weighs up to 19 kg
§ Live at depths of 50-600 m 

(pressures up to 
195 elephants/Daniel)
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Crab Exoskeletons!
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Tests + Characterization Performed

§ California sheep crabs are the 
species examined in this study

§ Vickers indentation on cross 
sectional areas from claws + legs

§ Tensile testing of longitudinal leg 
sections in wet and dry conditions

§ Compressive testing of leg sections 
in wet and dry conditions

§ Tensile testing of different layers of 
the shell 

§ Characterization of fracture surface 
in SEM
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Bizarre Sample Preparation

§ 3 specimens were bought from a 
fish market and kept at the 
aquarium until they were ready to 
be dinner tested

§ Sections cut with coring saws or 
dissected and laser cut into 
dogbones

§ Indentation samples mounted in 
epoxy and polished

§ Gold sputtered onto fracture 
surfaces for characterization
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Exoskeleton Structure

§ Hierarchical structure composed of 
biological composites

§ Chiltin fibrils are bundled together 
with proteins and arranged in a 
helical pattern to form a bouligand
structure

§ Exocuticle is more densely packed 
but endocuticle comprises 90% of 
the volume of the exoskeleton
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SEM Images of Exoskeleton Structure
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Wet versus Dry Tensile Tests

Longitudinal Direction Transverse Direction
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Fracture Surface of Longitudinal Tensile Tests

Dry Conditions Wet Conditions
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Transverse Tensile Tests

Fracture between 
endocuticle and exocuticle

Fracture within the 
endocuticle
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Indentation and Failure Modes

Transverse Microindentation


