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Direct velocity measurements have pointed out the 
cnriiplexity of the deep circulation in the \vestern tropical 
Atlantic (Johns et al.. 1993: Schott et al.. 1993; Colin et al., 
1994: Hall et al.. 1994: Rhein et al.. 1995: Fischer and 
Schott, 1997). The estimation ofthe net south\vard transport 
of the Deep Western Boundary Current (DWBC). ivhich 
floivs along the continental margin of the American 
continent. is complicntccl by the recirculations and their 
associntecl variability. The Fate ofthe DWBC :it the eqilator 
is of fundunnentnl importance for the south Atlantic budget. 
SOFAR t1o:its h;ive shonm th;it zonal flow, ivi th  strong 
vnriability. exists :it depth nlong the eclttator (Richardson 
rund Schmitz, 1993: Rich:irrlson. 1994). To address those 
questions. tlonsient tracers. such ;is CFCs. are particularly 
usefiil i n  iclentifyinp the u.ater iiiasses. They hove been 
mensurecl clurinp recent equatorial cri~ises: along repeated 
sections nt 44"W and 35"W during Mcteor cruises from 
1990 to 1994 (Rhein et ti l . .  1995: Rhcin et al.. 1996). ancl 
clurin_c the WOCE CITHER I cruise (along 7"30'N and 
4'3O'S, aiicl at 3S"W ancl 4"W ¡;i betiveen) (Anclri6 et al.. 
1996). 

In this contest. one of the main ol?jectives of the 
ETAhl BOT p r o y " e  to study the \vestern equ:itorinl 
circulution between the Aniericm continent ancl the Mid 
Atlantic Ridge (MAR). The tux) cruiscs \vhich have been 
c;irriecl out duriiig the ETAVIBOT progruiilne took place 
during opposiirc S ~ ; I ~ I S :  ETAhißOT I i n  Septeinber- 
Oc,tobri. 1993 ;itid ETAh11307' 3 iii r\p~.il-hla\. 1996. Both 
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cruises fnllo~ved the sanie trackb. The cruise tracklines 
(Fig. I )consist of three sections, ;iIoing 7'30" between the 
coast oncl 35'LV. along 3 5 O W  f rom 7'3O.N to YS, and a 
slantecl section crossing the Ceara rise. off Brazil. D t t r in~  
those cruises. direct meastireiinents of current were made 
from the surface to the bottom Lvith ;i L-ADCP. Acoustic 
Doppler Current Profiler. attached to the rosette. During 
the ETAMBOT I cruise. profiles o f  current COLIICI only be 
made for the first 33 stations. betLveen the coast and 37%'. 
at 7"30'1". During the ETAMBOT 7 cruise. profiles of 
current nwe  made at every station. The data have been 
processecl follo\ving the inethocl described in  details by 
Fischer ancl Visbeck (1993). 

inl'crred l'rum CFC- I 1 and L-ADCP nieasiirements 
perforiiiecl cltiring the ETAhlBOT I arid 7 cruises. 

HeW. lye foclis pritlcipally 011 t h?  c~~ciihtiOI1 ff!atllreS 

ETAMBOT 1 - 7'30" section 

Figs. ?a a n c l  7b  display the CFC-I 1 and L-ADCP 
nieiistirenit'nts obtained cltiring the ETAMBOT I cruise ( in  
September 1995) almg 7'30.1". f r ~ m  the const to 35"W. At 
the cria\[. thc t \vo  maxima of CFC- 1 I. hvhich characterise 
the " d i  Atluntic DeepWater (K.~DW).  areclearly visible 
nroutirl I700 ni ancl 3900 m. The Lipper core (1500 in- 
I SOO r i i j  origiriates from the Labixlor Sea. The verticid 
estensirm cit'th:it cure is l i i i n i k r l .  presuiii:ibly because ofthe 
\\.e:ikiic\\ ol'tlie coii\.ectioii prc)cc',ws in the Labrador Sea 



before the late 80s. The lower core (3x00 m-Sc)OO 111) 

originates from the Nordic Sens tliroiIg1i thc Denniark 
Strait. Those layers of maximum ot' frto'n.; a r t  respectively 
cnlled Shallow Upper NADW (SUNADW) and Overflow 
LowerNADW (OLNADW) after Rhein et al. ( IW5). Both 
freon cores ai.e clearly conveyed southu:\rcl hy the DWBC 
between 1000 ni and the bottom (Fip. 2b) .  The upper core 
of the DWBC. betLveen 1000 ni and 3000 ni. has its 
mcixinium of velocity around 1 SOO ni (>AO cm/s). The 
lower core is found farther offshore. centred iuouncl3500 ni. 

Lvith velocities lobver than 20 cm/s. At the l o ~ l  ofthe upper 
core (1500 ni-1800 ni). CFC-1 I enriched w"xs estend to  
the MAR (Fig. 2a) and seconc1:ii.y m:ix¡mLi are observecl 
around 150 km. 300 km. SOO kni. m l  SOO k m  from the 
coast. The three former cores can be rclated to ;i .soiitli\vcircl 
drift (Fig. 2b), but the last core, centred on 800 km. is at tlie 
eastern border of a strong northwarcl recircu1;ition tvhich 
extends from the surf~ice to the bottoni. betnwii 600 k n i  
a n d  800 kni.  
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UNADW circulation 

Dur.iiiy thc ETAhlBOT 2 cruihe. CFC-l I niid L.-ADCP 
velocii! niasi ill;\ ;ire trapped against tlie Continentnl Rise at 
7'3O.h'. 011 thc sl:ilited section. cinc1 ot 35"W (Fig. 3a). The 
iiiasimiim~,fCFC- I I concentration has increased.at7"30'N 
nncl on the sl;iiitecl section. compared to the ETAMBOT 1 
cruise. Centrccl on 46"W at 7'330". the northward 
recircii¡;it¡ng flou.~vith highCFC- 1 I concentration,already 
o h s e n d  during thc ETAhlBOT I cruise, is clearly visible. 

On the .sl:intc'cl section there is ;I shurp front in the 
CFC- I I Coiic.t'iitr;ition south of the Ceara Rise, at 4"N. 
North  of [lie Cc:tr:i Rise, one isolatecl CFC-1 I core is 
o l ~ r \  ecl n c i r  5 'N. nssoci:ited ivi th  ii sotitheastward flow. 

60'W 55' 50 45' 40' 35 30' 

Fur both ETAMBOT 
cruises  there is no 
evidence  for  a 
re c i rc ti I ii t ed f 1 o w  
betlveen the Ceara Rise 
a n c l  the MAR.  Th i s  
observation differs from 
t he nie;iii c irc til at i on 
scheme proposed at that 
depth hy Friedrichs et 
al. ( 1994). On the other 
hancl. there is a strong 
II o r t li we s t ward flow , 
centred on ?ON, during 
ETAMBOT 2 between 
the coastal DWBC and 
the Ceara Rise (Fig. 32). 

The  most 
i n ip  or t an t di ffere nce 
bet ~ v e e  n the 
ETAMBOT 1 and  
ETAMBOT 2 cruises 
a p p e a re d al o ng the 
35'W section. During 
the E T A M B O T  I 
cruise ,  the CFC-1  1 
pattern presents a north- 
w i l t  h asp nimetry \vi th 
CFC- I 1 enriched cells 
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LNADW circulation 

Rheinetal.( I99.i)ancl AnclriCetal. ( IC)C)7)lia\eslio~.ntli;it 
the LNADLL' circtllntion \vithi11 thc DL\'BC i5 strongly 
constroiiiecl by tlie topography. mLiinly the Ceara rise, 
bct\vceii i'N aiid 6'". and the llanks of the equatorial 
channel ceiitrt'cl a round I 'S (Fig. I ). Ol'l'4iore. dong the 

cotice ri t txt ion3 I i n ked t o  re-c i rcti I atccl I I (  mli \v;ud tlwvs 
(betueeil 44W ancl  4S"\c' during ETALIBOT 7. Fig. 3b). 

Along the slanted section. the LNAD\\ '  is revealed. 
on both sicle of the Ceara rise. by strong ctmcentrations of 
CFC- 1 I unti southeastward flows. at 1"N niid ALN (Fig. 3b). 
As i t  \vas also observed ;it the upper Ievt.1 core. L-ADCP 
iiieastireiiients du  not show e\.iclcncc ot' northward 
recirculiition \vest ol'thc MAR. This is i n  contrdiction with 
theassumption o f  Pllihn ancl Rhein ( 1997). In theequatorial 
chruinel. at 3YL\'. ;i strong eastmxrcl flu\\. i \  nswciated with 
high concentl.iition o f  CFC-I I .  This t l w  3eeiiis to be a 
permnnent feature ofthe deep circulation :i,< i t  \viis observed 
i n  the repeated sections of the LIETEOR (Rhein et al., 
1095. 1996) uncl clt1ring CITHER I (/\nclri2. 1996). 

7'-3O.N5t~ti011. the ETAR'lBOTc~t~i3e~c.~liibit hiyliCFC- I I 
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