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In the past, discoveries of seafloor massive sulphides (SMS) almost exclusively relied on the 
detection of hydrothermal activity or characteristic features like black smokers at the seafloor. 
At the same time, very little is known about SMS deposits which have finished their active 
building phase and are now possibly covered by sediments or lava. To facilitate the search for 
such inactive sites, new technologies are needed.  
 
At GEOMAR (Kiel, Germany), our working group has developed the marine transient 
electromagnetic induction system MARTEMIS for this purpose. In the past four years the 
system was used at inactive sites at the Palinuro Seamount (Tyrrhenian Sea) and in working 
areas in the vicinity of the TAG hydrothermal field (Mid-Atlantic Ridge) as well as at the active 
Grimsey Vent Field (GVF, offshore northern Iceland). The experiments were conducted at 
various water depths (400 – 3,750m) and were in places conducted in steep and difficult 
terrain.  
 
The interpretation of TEM data acquired at the Palinuro Seamount shows a conductive layer in 
the vicinity of a previously drilled, buried SMS occurrence and serves as proof of principle for 
the system. Results also indicate that the conductive SMS unit is indeed a confined layer with 
limited thickness between 3 – 5m, which was not known from drilling. Interpretations also hint 
at a second, previously unknown mineralization at a depth of ~20m. TEM investigations were 
accompanied by measurements of the ambient electric field (→ self-potential), heatflow 
measurements with a 220m long probe as well as direct sampling with a 280cm long gravity 
corer. These methods yield additional information, which are in accordance with the 
interpretation of the TEM data.  
 
In a similar manner, investigations were carried out in several working areas in the vicinity of 
the TAG area at the Mid-Atlantic Ridge. Several anomalies were detected at inactive structures 
(MIR zone, Shinkai Mound, Double Mound), which are all interpreted as SMS mineralization at 
inactive sites. In our latest experiment at the GVF we found significant anomalies in the 
measured TEM signals, which allow us to outline the area of hydrothermal activity. Partially, 
these anomalies could also be caused by mineralization, which is currently being investigated. 
 
The synopsis of results demonstrates that the MARTEMIS system is a flexible tool suitable for 
finding and characterizing SMS occurrences, possibly buried and no longer associated with any 
hydrothermal activity. 
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