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The southern Atlantic Ocean has, for a long time, been neglected in the search for hydrothermal systems
and associated massive sulfide deposits. Only in the past few years has exploration in this area increased,
mainly due to programs by British, German, and most recently Chinese scientists. The first indications for
hydrothermal activity south of the equator were seen on CTD surveys in 2004 (Devey et al., 2005) near 8°20
and towed TOBI sidescan sonar surveys in 2005 where in-situ sensors (MAPR) showed temperature and
light backscattering anomalies near 5°S (German et al., 2008). During follow-up cruises to both areas the
autonomous underwater vehicle ABE (Woods Hole Oceanographic Institution) was deployed and followed
those indications and discovered two basalt-hosted active black smokers sites at 4°48’S on the MAR in 2005
(the Turtle Pits and Red Lion hydrothermal sites; Haase et al., 2007; Koschinsky et al., 2008; German et al.,
2008) and the Drachenschlund black smoker at 8°18°S that is partly associated with mantle rocks (Melchert
et al., 2008). During the following years these sites and another field (the Comfortless Cove site) discovered
between Turtle Pits and Red Lion were investigated in detail. Additionally, widespread low-temperature
hydrothermal venting was discovered in a water depth of only 1500 m in a region with thickened oceanic
crust near 9°33°S (Lilliput Hydrothermal Field; Haase et al., 2009), geologically resembling ridge portions
south of Iceland that are also characterized by a lack of high-temperature venting.

Basalt-hosted massive sulfide deposits at 4°48°S all occur over a strike length of less than 2 km in a
water depth of 3000 m. They are associated with young lava flows, that formed at an apparently magmati-
cally robust spreading segment center. Two vent fields are venting phase-separated, vapor-type fluids with
exit temperatures at one of the fields reaching up to 464°C, the highest temperatures ever recorded from the
seafloor (Koschinsky et al., 2008). The massive sulfide deposits at 4°48’S are rather small with individual
chimneys reaching a maximum of up to 13 m in height and mounds less than 50 m in diameter. Most of the
sulfides are dominated by pyrite and marcasite with only subordinate chalcopyrite or sphalerite. TV-guided
grab sampling indicated that the mounds at Turtle Pits contain abundant anhydrite-magnetite-hematite, an
unusual mineral assemblage for most black smoker systems, which is here largely attributed to intense
mixing and infiltration of seawater into the mound. Several small mounds are visible in high-resolution
AUV bathymetry in the area and sampling of one of these mounds recovered intensely oxidized, massive
pyrite, indicating potential for further sulfide deposits in the area. The observation of juvenile, very small
black smokers in between mussel fields associated with large faults indicates that hydrothermal activity is
still building up. Geochemical data of sulfides at 5°S (Table 1) reveals metal grades that are comparable to
typical other basalt-hosted systems along the Mid-Atlantic Ridge (Cherkashov et al., 2008; Fouquet et al.,
2010). Elevated Zn-contents in samples from Red Lion and Comfortless Cove reflect sampling of chimney

Table 1

Chemical composition of hydrothermal precipitates from active sites in the equatorial South Atlantic
(Tmax= maximum exit vent temperature; N=number of analyses).

Location Tus N Cu Zn Fe S Au  Ag Ni  Sn
wt. % ' ppm

Basalt-hosted

Turtle Pits 4orc 50 66 23 373 298 0.25 186 3 3

Red Lion 34°C 9 29 139 307 4568 0.64 67 4 g

Comforfless Cove  4e4°C 12 25 124 347 457 042 40 4 28
Ultramafic-hosted

Nibelungen grre 6 248 242 127 21.8 3.54 154 10 1074
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material. Only at Turtle Pits has significant mound material been sampled to provide a more reliable grade
and decreases the overall Zn-grade of the deposit while improving the Cu-grade. The Au-content is low for
all hydrothermal fields.

The discovery of a mantle-hosted black smoker on the southern Mid-Atlantic Ridge near Ascension
Island (Nibelungen site at 2910 m water depth; Melchert et al., 2008) gives all reason to believe that Cu-Au-
rich systems such as Logatchev and Ashadze can also be found in the southern Atlantic. The Nibelungen
site is characterized by a single active black smoker venting from the base of a small depression associated -
with a 1 km long NS striking fault. The depression and the venting from holes within the depression rather
than from towering chimneys resemble vent sites seen at other mantle-hosted sulfide deposits (Logatchev
and Ashadze, Petersen et al., 2009; Fouquet et al., 2010). Host rocks at Nibelungen include serpentinite
in the immediate surrounding of the depression and along the fault zone (Melchert et al., 2008) as well as
basalt in the far field. Secondary Cu-rich sulfides have been sampled from the active vent site while small,
meter-sized Zn-rich inactive chimneys occur adjacent to the active vent site. The amount of sulfide at Nibe-
lungen is very small and the sulfides themselves are poor in Fe, slightly enriched in Au and Ni, while Ag,
and especially Sn are strongly enriched compared to the basalt-hosted sites, a feature it shares with other
mantle-hosted sulfide deposits (Fouquet et al., 2010).

The discovery of several active and inactive vent sites south of 10°S by Chinese exploration efforts
clearly suggests that sulfide potential here is certainly not less then at the central or northern Mid-Atlantic
Ridge.
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