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Objectives: The PHANTOM project aims to address several climate-relevant Southern Ocean topics at 
selected choke points of the Antarctic Circumpolar Current (ACC) using altimetry, in-situ observations, 
and numerical model outputs. In addition to i) the across-ACC poleward heat transport, the 
objectives are enlarged by including ii) an up-to-date determination of the ACC fronts over the 
entire Southern Ocean and iii) monitoring of the ACC transport at selected choke points such as the 
Udintsev Fracture Zone, Drake Passage, and the Fawn Trough. The project takes advantage of 
international and national collaborations, such as France-Korea (LOCEAN-KOPRI/KIOST) collaboration 
and LOCEAN-DT/INSU for the Udintsev mooring cruise in 2016-2018 on board the Korean icebreaker 
Araon, LOCEAN-CLS/CNES collaboration for the latest version of altimetric data, and LOCEAN-
MERCATOR collaboration for the outputs of eddy-resolving ocean general circulation models.  
 
Main results: In situ data gathering in the Udintsev Fracture Zone (UFZ) started in February 2016 by 
deploying the mooring of three lines of current meters together with a CTD/O2 section at 144°W and 
ended in January 2018 by the recovery cruise during which a new CTD/O2 section was occupied (Fig. 
1). The analysis of the current meter data is in progress and is not presented here. The collected 
CTD/O2 data have been used to document the meridional-vertical distribution of water properties 
associated with major ACC fronts (Fig. 2), across-section geostrophic velocities and baroclinic 
component of ACC transport of 112 Sv (Fig. 3), which is comparable to that in Drake Passage. In order 
to put the local ACC observations in the circumpolar context, we have also constructed a circumpolar 
map of the ACC fronts for the entire Southern Ocean from the latest Mean Dynamic Topography 
version CNES-CLS18 MDT. The UFZ appears as the narrowest choke point in the Southern Ocean, with 
a triple convergence of the Subantarctic Front, Polar Front, and Southern ACC Front within a distance 
as short as 170 km, in agreement with in situ hydrographic observations (Park et al., 2019). The 
hydrographic data and the geographical coordinates of the altimetry-derived five ACC fronts are in 
public archives: Park Y.-H. and Durand I. (2019). SEANOE. https://doi.org/10.17882/59853,   
https://doi.org/10.17882/59800.  
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Fig. 1 (upper). Current meter mooring plan on 
board the Araon in February 2016 across the 
Udintsev Fracture Zone. CTD stations (black dots on 
the A section) and three mooring sites (black circles; 
M1 from KIOST; M2, M3 from LOCEAN) laid on the 
JASON ground track 219. B section (black crosses) 
during the December 2017 recovery cruise. Thin 
lines are mean dynamic topography and thick lines 
are the major ACC fronts from the CNES-CLS18 MDT.  
 
Fig. 2 (right). Vertical profiles of water properties 
along the 2017 B section. 

 

 

  

 

Fig. 3. Vertical sections of velocity (lower panels, cm s-1) perpendicular to (a) the 
2016 A section and (b) the 2017 B section, with corresponding cumulative 
transports from the south (upper panels, Sv). Westward flow is lightly shaded. 
 


