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The Drake Passage is an oceanic gateway of about 850 km width located between South America and the Antarctic Peninsula 
that connects the southeastern Pacific and the southwestern Atlantic oceans and influences deep mantle flow, oceanographic 
water mass exchanges, and migrations of biota. This gateway developed within the framework of geological evolution of the 
Scotia Arc. The Scotia Arc includes the Scotia and Sandwich plates, which are bounded to the north by the North Scotia Ridge, to 
the south by the South Scotia Ridge, to the west by the Shackleton Fracture Zone, and to the east by the South Sandwich Trench. 
The Scotia Sea contains several active and extinct spreading ridges that led to the opening of the Drake Passage. Several 
continental banks and oceanic basins are located in Scotia Sea, notably its southern part.

The Shackleton Fracture Zone (SFZ) occupies a central position in the Drake Passage and is an intra-oceanic ridge which 
rises several hundreds to thousands of metres above the surrounding seafloor. The SFZ separates the Scotia Plate of the Scotia 
Sea to the east and the former Phoenix Plate and the Antarctic Plate to the west, part of the Pacific Ocean. The SFZ is an active 
transpressional and left-lateral transcurrent fault that accommodates, in conjunction with the North Scotia Ridge and South 
Scotia Ridge, the relative motion between the Scotia Plate and the South-American and Antarctic plates and connects the Chile 
Trench with the South Shetland Trench. The SFZ is underthrusted below Elephant Island. The SFZ intersects two extinct 
spreading centers – the West Scotia Ridge and the Phoenix–Antarctic Ridge – between which the SFZ acted as an oceanic 
ridge-to-ridge transform fault when both spreading centres were active. The geodynamic evolution of the region, seismic activity 
and tectonic data suggest a complex evolution of the Drake Passage such that the SFZ began as an oceanic transform fault with 
strike-slip motion along most of its length and then formed a transpressive transcurrent fault zone as at present day. Uplift of the 
SFZ in the last 8 Myr has formed a barrier for oceanic bottom currents.

The Phoenix-Antarctic spreading axis was extinct by chron C2A (2.6-3.6 Ma), when the Phoenix Plate became part of the 
Antarctic Plate, and following a long period of late Mesozoic and Cenozoic subduction of the Phoenix Plate below the Pacific 
Margin of the Antarctic Peninsula. Subduction continued at the South Shetland Trench due to rollback of the hinge of subduction 
and active spreading in the Bransfield Strait.

The West Scotia Ridge formed most of the oceanic crust of the Scotia Sea from early Oligocene to its extinction after chron 
C3A (6.4 Ma) during a period of regional Scotia Sea compression after 17 Ma due to the migration of the pole of rotation. The West 
Scotia Ridge spreading segments are separated by former transform faults. On its eastern part, the Endurance and Quest 
fracture zones are clearly recognisable. Recent studies of the Drake Passage geodynamics suggest opening of oceanic basins 
that developed in the southwestern Scotia Arc during Eocene time.

The opening of the main southern oceanic gateways, Drake Passage and the Tasmanian gateway separating South America 
and Australia from Antarctica respectively, permitted the modern pattern of global ocean circulation to be established. This 
allowed extensive exchange of water between the main ocean basins and led to the development of the Antarctic Circumpolar 
Current, which contributed to the thermal isolation of Antarctica, was partially responsible for global cooling at the Eocene-
Oligocene boundary and played an important role in middle Miocene cooling.
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Positive magnetic lineations are shown on the map as red lines. Similarly aged pairs of lineations propagate away from the 
spreading ridges, with older pairs further from the ridge and younger near the centre. Each pair is numbered corresponding to 
the Geomagnetic Polarity Timescale “chron” notation (from Cande & Kent 1995)    
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