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1) Overview1) Overview
2) Connecting momentum, heat and mass

b l t ti b h i dbalances to energetics, behavior and
distributions now and in the future.

3) Model development and tests for 
terrestrial and marine environments and
animals (Niche Mapper) and computational
fluid dynamics (CFD) for swimming virtualfluid dynamics (CFD) for swimming virtual
leatherbacks.
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What are the properties of leatherbacks relevant 
to creating animated models 

at sea and on land?



Constantly
swimming

>1200 m
Dive depth
C bili

g

Capability

Up to 
1 hour
dives

3000 mile
migrations

Jellyfish
diet
exclusively

9% protein
91% water91% water

Temperature affects energetics and distribution for each life stage







Body shape and (lipid) buoyancy changes in time and space: compensation mechanisms   

N ti l th b k t tl

Flat bellied 
hatchling

Pre-migratory photo from Michael James’
leatherbacks in Labrador. No channels.

Nesting leatherback sea turtle.
Note the deep back channels.
More surface area..more drag?
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Pressure drag almost an order of magnitude greater than friction drag!

Velocity vectors (m/s) allow calculation of friction (shear) drag



















Can we do a steady state analysis to get a first approximation
f t t t th d t t i di t ib ti li it ?for water temperatures they need to get oceanic distribution limits?



CFDdrag





A schematic diagram of the leatherback models
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Successful egg laying environmental requirements?







Probability of successful hatching?







Probability of successful hatching for present, 2100 low CO2, 2100 high CO2). 
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Chad Smith and Steve Hilyard, Art Department, UW Madison

Leatherback ‘flyby’

The End

The original time traveler from 170 million years ago



CFD turtleCFD turtle






