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Section of M.californianus through the
centre of the shell, exposing the hinge
(umbo).
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nverse pole EBSD figure of crystal orientation in the umba.
Shawing change from filirous, to blocky, to fine grained crystal structure in the exposed surface,

High resolution AFM height maps showing twa of the different crystal textures in the umbo
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Section of M.californianus through the
centre of the shell, exposing the hinge
(umbo).
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Inverse pole EBSD figure of crystal orientation in the umbo.
Showing change from fibrous, to blocky, to fine grained crystal structure in the exposed surface.
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High resolution AFM height maps showing two of the different crystal textures in the umbo
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Quantifying Material Properties
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Stiffness maps (C) can be constrained
using MI (D) to acquire Vicker's hardness
and NI to acquire Young’s modulus

(elasticity).

Critical shear strength of CaCO3 can be
constrained by finding the force required
to fracture layers of CaCO3 ((E) and (F)).
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Quantifying Material Properties
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Stiffness maps (C) can be constrained
using MI (D) to acquire Vicker’s hardness

and NI to acquire Young's modulus
(elasticity).

Critical shear strength of CaCO3 can be
constrained by finding the force required
iii-pae2 acture layers of CaCO3 ((E) and (F)).
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Prisrmatic layer

Nacreous kayer

Acetate peels of etched Lmarionensis show twio prominant layers in the shelk prismatic aragonite and nacreous aragonite.
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Micro CT scan of Lmarionensis incorporating the nacreous (dark grey) and prismatic (light grey) layers,
derived from acetate peels produced at knonw increments across the shell.

Micro T scan is converted into a 30 Finite Element
Model which incorporates Young's modulus and
hardness values for the respective layers
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The model is constrained as if the shell were closed, a load is applied to the exterior of the shell to mimic biologically and environmentally relevant farces.

i LOAD = 1.00e+01
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Prismatic layer

Nacreous layer

Acetate peels of etched L.marionensis show two prominant layers in the shell: prismatic aragonite and nacreous aragonite.
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Prismatic layer

Nacreous layer

Acetate peels of etched L.marionensis show two prominant layers in the shell: prismatic aragonite and nacreous aragonite.
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Acetate peels of etched L.marionensis show two prominant layers in the shell: prismatic aragonite and nacreous aragonite.

Micro CT scan of L.marionensis incorporating the nacreous (dark grey) and prismatic (light grey) layers,
derived from acetate peels produced at knonw increments across the shell.
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Micro CT scan of L.marionensis incorporating the nacreous (dark grey) and prismatic (light grey) layers,
derived from acetate peels produced at knonw increments across the shell.

Micro CT scan is converted into a 3D Finite Element
Model which incorporates Young’s modulus and
hardness values for the respective layers

Von mises Tensile Compressive
stress Strain Strain

CLOAD = 1.00e+01

LowS
Y (0 MPa)

The model is constrained as if the shell were closed, a load is applied to the exterior of the shell to mimic biologically and environmentally relevant forces.
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