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Theory 

Eddies are a common feature in the oceans with 
diameters ranging from millimeters, to hundreds 
of kilometers. The smallest scale eddies, due to 
turbulence, may last for a few seconds, whilst 
the larger features may persist for several 
months. Those eddies, which are between 50 
and 500 km in diameter, and persist for periods 
of days to months, are commonly referred to as 
mesoscale eddies and are a common feature of 
the Leeuwin current system. Smaller-scale 
eddies with less than ~30 km diameter are 
defined as sub-mesoscale eddies or peddies 
(‘petite’ eddies) and persist for periods of 2–3 
days.  IMOS provides a range of data streams 
and in this paper we use multi-platform 
(moorings, HF radar, ocean gliders, shipborne 
measurements and satellite remote sensing) to 
examine the generation, structure and 
occurrence of peddies.   

•  Mesoscale eddies with length scales > ~50 km 
have a Rossby number Ro<<1 with the 
Coriolis force dominating. Time scales are of 
the order of months with the vertical scale 
exceeding  > 1000 m depth. 

•  Peddies or sub-mesoscale eddies have length 
scales < 30 km with Rossby number Ro = 1 or 
Ro > 1. Time scales are of the order of days 
with the vertical scale limited by water depth or 
mixed layer depth. 

•  Strong upwelling at the centre of the eddy with 
speeds up to 100–200 m day–1. 

•  The internal circulation in a peddie is similar to 
that of the tea cup with upwelling at the centre 
of the eddy: 

Figure 1: Schematic of the internal circulation within a 
peddie with upwelling at the centre of the eddy. 

Abstract Multi-platforms Gliders and peddie locations 
On 3 August 2010 data were obtained from the 
Southern Surveyor, HF radar, WACA mooring and 
satellite remote sensing. The data indicated an 
eddy with a diameter < 10 km with cold water 
upwelling at the centre of the eddy. Maximum 
current speeds were > 0.5 ms–1 with high 
fluorescence at the centre of the eddy. The 
vertical excursion of the isotherm was > 100 m. 

Figure 9: as Figure 8 but location of cyclonic eddies (total: 
769). 

•  Peddies are a regular feature along regions of 
shear, particularly along the shear zone 
between the Leeuwin and Capes currents 

•  Both clockwise and anti-clockwise eddies are 
observed 

•  Time scales vary from hours to days 
•  High internal upwelling (> 100 m excursion) 
•  Some peddies are associated with higher 

chlorophyll concentrations 

Figure 7: Time series of density recorded by the glider 
whilst transiting twice through the peddie. The vertical 
excursion of the pycnocline is ~ 60 m. 

Data used in this paper were collected as part of IMOS, 
which is funded by the National Collaborative Research 
Infrastructure Strategy and the Super Science Initiative.  

Conclusions 

Figure 8: Location of anti-cyclonic eddies obtained 
through an automated eddy detection technique (total: 
816). 

Figure 2: Peddies are formed where there is strong 
horizontal shear: between the Leeuwin and Capes 
currents (left) and at the boundary of meso-scale eddies 
(‘spiral’ eddies). 
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Figure 3: Surface currents overlaid on an ocean colour 
image showing a region of high chlorophyll at the centre of 
a peddie. 

Figure 4: Cross-section of the eddy shown in Figure 3 
obtained using a yo-yo instrument (Nacelle) on Southern 
Surveyor.  The shipborne ADCP currents are also shown. 

Figure 5: Time series of (from top) fluorescence, 
temperature, east and north currents recorded at the 
WACA 200 mooring. Note vertical excursion of isothems > 
100 m. 

Figure 6: Cross-section of an eddy using a yo-yo 
instrument (Nacelle) on Southern Surveyor.  Temperature, 
salinity and fluorescence data are on the right panel. 


