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L E T T E R  T O  T H E  E D I T O R  

The sub-Mediterranean undercurrent 

(Received 6 August 1979, accepted 1 October 1979) 

Dear Editor 

ONE OV the main results in a recent paper by AMBAR and HOWE (1979) is the presence of a 
deep countercurrent at 1500-m depth beneath the westward flowing Mediterranean outflow 
on the continental slope south of Cape St Vincent between 8°30'W and 9°30'W. It might be 
worth mentioning that some moored current meter observations were obtained at 
36°27.8'N and 8°42.0'W in late spring 1971 (ZENK, 1975). One current meter was deployed 
at a depth of 1568 m. The water depth was 1714 m. So far only the one-month mean values 
of these data (3.2 cm s-1 towards 272 °) have been discussed by Ambar and Howe, showing 
that this arbitrary average did not agree with their indirectly derived but consistently 
appearing countercurrent. A detailed inspection of the low passed filtered current meter 
data, however, demonstrates encouraging results supporting Ambar and Howe's findings 
at least during certain periods. 
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Fig. 1. Vector time series of  current observed in the Gul f  of  C~tdiz by an Aanderaa  instrument.  Prior 
to plotting, the data were filtered to exclude tidal signals. The coordinate system has been veered by 
- 4 5  i.e., northeast  pointing positive upward. 

In Fig. 1 the transient nature of the currents at the proposed depth of the countercurrent 
can be seen in the two-hourly averaged vector time series from which the tidal signal has 
been removed. Because of the two predominant directions we conclude that the currents in 
1568-m depth are polarized by the bottom topography. We further note a time scale of the 
counter flow of 0 (1 to 2 days). The reversals of the flow directions take place within periods 
shorter than 6 h. It is tempting to speculate about the periodicity of the counter flow along 
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the con t inen ta l  s lope of  the ou te r  Gu l f  of  Cadiz  and  to c ompa re  it with current  
obse rva t ions  at  site D on the cont inen ta l  rise off New England .  

Accord ing  to RHINES (1977), 6-day osc i l la t ions  found there could  be in terpre ted  as 
barocl in ic  waves t r apped  by the s loping bo t t om.  Transfer r ing  this exp lana t ion  to our  case 
we ob ta in  a na tura l  per iod  ~ > ( N V h ) - I ~  1.1 days  with Brunt-V~iis~il~i-frequency 
N ~ 0.29 cph and b o t t o m  slope Vh ~ 13 m (100m)  ~ for the site and  the depth  of  our  
cur rent  meter  in the Gu l f  of  C/ldiz. This per iod  is not  inconsis tent  with p r e d o m i n a n t  scales 
in Fig. I. 

Pe rhaps  these obse rva t ions  might  s t imula te  a t ten t ion  to A m b a r  and Howe ' s  suggest ion 
of  a deep undercur ren t  and  p r o m o t e  the deve lopmen t  of  a theoret ical  concept  to explain  its 
dynamics .  
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