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The study included:  
1)  ship-based characterization of the eddy (March-April 2013) 
2)  Two-month observational time series using an autonomous 

glider equipped with a CTD, oxygen sensor, and optical 
sensors for chlorophyll, CDOM and optical backscatter.  

 
Eddies appear to be important to both the physical and biogeochemical dynamics of the Red Sea.  
Numerical simulations of physical dynamics and remote sensing studies of chlorophyll concentration and sea 
surface height in the Red Sea indicate their importance to the upper portions of the sea (Raitsos et al., 2013; 
Yao et al., 2014; Zhan et al., 2014).  
This study aims to:  
1)  understand the enesis and decline of these eddies (anticyclonic and cyclonic) 
2)  Evaluate effects of the eddies on reef connectivity, nutrient exchange, carbon flux, and particulate matter 
3)  Investigate Gulf of Aden Intermediate Water (GAIW) intrusion, the principal source of nutrients to the 

Red Sea  
4)  Examine the variability of Deep Chlorophyll maximum (DCM) and its relationship with the eddies 
 
 

Introduction  

Approach 

Conclusions  
•  The anticyclone eddy in March had an along basin diameter of 150 km, penetrated vertically less than 

200m and elevated near surface chlorophyll concentrations appeared along its outer boundary. 
•  Increase of stratification and decreased mixed layer thickness during April-June 2013. 
•  Shallowing and increased biomass for the deep chlorophyll maximum during April-June 2013 
•  Evidence of Gulf of Aden water during the spring – summer progression of the system. 
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ESS_MAR_2013 03/20/2013 until 04/04/2013  
Modier2b 04/28/2013 until 05/12/2013  
Modier2c 05/14/2013 until 06/04/2013  
Modier2d 06/06/2013 until 07/01/2013  

The ship-based study captured an initial 
snapshot of an anticyclonic eddy and it’s 
associated biological and bio-optical 
distributions.  
•  The anticyclone eddy in March had an 

along basin diameter of 150 km, penetrated 
vertically less than 200 m. 

•  This eddy contains most of the kinetic 
energy of the region with velocities up to 35 
cm/s.  

•  The eddy appeared to interact with the 
coastal reefs, exchange particulate matter 
with the reef, and transport chlorophyll or 
chlorophyll-like material across the basin. 

A subsequent autonomous glider captured the 
genesis and evolution of a cyclonic eddy in 
mid-May. The eddy was evident until the end 
of June. 

Despite their apparent importance, process studies of these eddies 
in the Red Sea have been lacking. In March 2013 we began an 
extended observational study of the north-central Red Sea (NCRS) 
where anticyclonic eddies have been observed.  
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An 11-day cruise (March 25 until April 4, 
2013) was conducted to study an eddy near 
22.5˚N with two snapshots.  
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