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III - MIXING RATES & HEAT FLUXES
Mixing rates vary over four orders of magnitude
Heat fluxes are often negligible and always small

I - THE OBSERVATIONS
Continuous measurements over 10 days 

Microstructure temperature and shear + CTD
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Left — an enlarged view of the glider path in the 
Amundsen Gulf, the local bathymetry, and key 
waypoints along the 186 km track. Measurements 
are continuous along the path — there are 348 
full depth profiles of shear and temperature 
microstructure, coincident with CTD temperature 
and salinity

Right — the glider 
path (inside black 
rectangle) and the 
geographic 
context for the 
measurements
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Temperature and shear turbulence 
measurements give simultaneous, 
independent estimates of the turbulent 
mixing rate. Gliders are robust, low-noise 
platforms for turbulence measurements 
and may operate autonomously for 
weeks in challenging environments

Image: Lantao Geng

2x Shear Microstructure
2x Temperature Microstructure
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II - THE HYDROGRAPHIC SETTING
Temperature structure reflects that of the Canada Basin

Stratification is strong throughout the thermocline

Above Left: Temperature cross section along 
glider track. From the surface down: warm surface 
layer, strong near-surface thermocline, cold Pacific 
Water layer, main thermocline, warm Atlantic Water 
layer. Also visible is a warm-core mesoscale eddy.
Below left: Buoyancy frequency cross section, 
highlighting strong stratification of orders 
10-5—10-4 s-2 throughout the thermocline
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Top — the mixing coefficient of density, calculated 
using the Osborn (1980) relation Kρ = 0.2ε/N2. 
Patches of enhanced mixing occur on horizontal 
scales of O(10) km
Middle — the mixing coefficient of temperature, 
calculated directly from the measured micro-structure 
temperature variance. Note the range  of the scale 
compared to that on the Kρ panel
Bottom — Heat flux cross section, calculated from 
the temperature diffusivity and background 
temperature gradient

Below — mean vertical 
profiles of the fields 
depicted in the cross 
section figures. Diffusi-
vities and heat fluxes are 
small in the thermocline. 
Stratification is large 
throughout. The buoyancy 
Reynolds number (not 
shown) suggests mostly 
laminar flow i.e. ε/νN2 < 1 
most of the time
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