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Abstract            
Traditional methods for identifying transport boundaries in ocean flows attempt to identify 

Lagrangian Coherent Structures or LCS. These methods have been widely applied to mesoscale 

flows, which are presumed to be 2D and the boundaries approximately stationary. Little is known 

about the vertical extent and time variability of oceanic LCS. Motivated by recent observations from 

the Gulf of Mexico following the Deep Water Horizon disaster we began theoretical and numerical 

studies of transport boundaries in 3D time dependent flows. Here I report on some dynamical 

characteristics of LCS generated by an exact solution to the linearized 3D Euler equations on an f-

plane. We find that trajectories live on both cyclonic and anti-cyclonically winding tori and that LCS 

boundary surfaces have super inertial oscillations. In contrast to some recent studies the LCS 

surfaces have significant vertical structure. 
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