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Abstract 
 
The description of hydrothermal vents ecosystems is of interest both to ecological 
studies and nature conservation management of those unusual environments. In the D. 
João de Castro offshore bank (Azores, Portugal), one of the sites proposed as a Special 
Area for Conservation (Natura 2000 network), hydrothermal activity is a frequent 
feature between -13 and -45m deep. Under the EU-MAST III project ASIMOV, several 
methods and technologies have been brought together to initiate the study of habitats 
and biological communities in the area. That study is now being continued with funding 
from the Portuguese Foundation for Science and Technology, under the MAROV 
project. 
 
A side-scan unit and a mechanically scanned pencil beam echosounder were used to 
draw geo-referenced 3-D maps that include the positioning, intensity, and density of 
venting activity. The maps produced show that the venting activity concentrates in the 
northeastern part of the volcanic cone. Imaging (photo and video) tools operated by 
UW-scooter-powered scuba divers have been employed to survey the bottom 
topography and identify conspicuous epibenthic species. The communities are mainly 
divided into three groups: sandy, rocky, and rocky with venting activity. The sandy 
communities develop after 40 meters of depth and are very species-poor. The rocky 
habitats develop between –20 to –45 metres and are dominated by an algal mosaic of 
Sargassum sp., Coralina sp. and Halopteris sp. in the shallower area, and Zonaria 
tournefortii in the deeper zones. The communities on rocky substrata near vents are 
dominated by filamentous termophyle bacteria and a dense mosaic of different algae 
(e.g., Cladostephus spongiosus, Codium elisabethae and Padina pavonica). 
 
Water sampling along the water column allowed for large-scale surveys of methane 
plumes (indicator of hydrothermal activity). The data collected with the later technique 
suggest the occurrence of hydrothermal activity at depths ranging between -150 and -
250m. Hydrothermal fields at such depths are poorly known and D. João de Castro 
should be a suitable site for the development of future studies that make use of 
Remotely Operated Vehicles (ROVs) and Autonomous Underwater Vehicles (AUVs). 
 
Introduction 
 
The D. João de Castro Bank is an isolated seamount located between S. Miguel and the 
Terceira Island, in the Azores archipelago (Figure 1A), at a Latitude of  38º13.3'N and a 
Longitude of 26º36.2'W. The Bank is located 36 nautical miles away from Terceira 
Island and 40 miles away from São Miguel. The shallower part of the bank is probably 



the result of several submarine eruptions that occurred during a period of two weeks in 
December of 1720. The eruptions took place at 100 meters depth and projected ashes 
and water vapour that were clearly visible from S. Miguel and Terceira islands. The 
ashes accumulated, forming a small island that the winter storms completely destroyed 
two years later (Agostinho, 1934, 1960; Weston, 1964; Machado, 1967). 
 

 
Figure 1 – D. João de Castro Location. 

 
The D. João de Castro bank is the upper part of a volcanic cone, like those that are 
present in most of the Azorean Islands. The cone is circular, with  the base located at 
50m depth, the shallowest part being at -13m. Inside the cone, the depth is 45m. In the 
North-South direction the cone is 300 meters long and in the East-West direction 600m 
(Figure 1B). What makes the D. João de Castro bank unique in the Atlantic Ocean is the 
fact that it has exhuberant hydrothermal activity at shallow depths (Figure 2) (Santos et 
al., 1996).  A  small area at the bottom (100x50m), between 16 and 45m water depth, in 
the western part, exhibits  release of gas  (mainly CO2, according to V. Forjaz  pers. 
commn). This gas has its source in a magmatic chamber located between 1 and 5 km 
under the seafloor (Machado & Lemos, 1998). Recently, a second area with 
hydrothermal activity was discovered, at around 200m depth southeast of the shallowest 
part (Pascoal et al., 2000). 
 
From a biological point of view, areas with hydrothermal activity, dominated by 
chemosynthesis, have an enormous interest for taxonomic and ecological reasons. 
Species linked to hydrothermal areas might be different from those occurring at light 
dominated ecosystems (Ballard, 1977; Grassle, 1985) or have adaptations that allow 
them to survive in extreme environments due to chemical contamination (Grassle at al., 
1979) and/or extreme high temperatures (Jollivet et al., 1995). Determining if the D. 
João de Castro has these characteristics and adaptations is a topic of current research 
that is  being actively pursued  by a few scientists who are investigating the area. 
Several areas with shallow water hydrothermal vents were already the target of detailed 
scientific peer reviewed papers (Tarasov & Zhirmunskaya, 1989; Kharlamenko et al., 
1995, Cronan et al., 1995, Southward et al., 1997; Morri et al., 1999; Bianchi & Morri, 
2000; Cocito et al., 2000, Southward et al., 1996).  Nevertheless, the D. João de Castro 
Bank is still very poorly known (Santos et al., 1996, Ávila, 1997). 
 
Methods 
 
Bathymetric maps and a general characterization of the area were obtained using a 
sidescan sonar and a mechanically scanned pencil beam echosounder. In some 
experiments, the latter was operated off the DELFIM craft, an autonomous surface 



equipped wit advanced systems for precise path following. The vehicle´s navigation 
system includes a Doppler log and a DGPS system with a land station located 
approximately 45 km away from the Bank. Habitats were surveyed by direct 
observations by SCUBA divers or using photo and video imaging. For the larger 
transects, scooters with scooter-deployed video cameras were used. A Remotely 
Operated vehicle was used, but with reduced coverage due to strong currents. The 
studies conducted have paved the way for the later use of the INFANTE AUV, which 
will carry out surveying missions at the Bank, in close cooperation with the DELFIM 
surface craft  (the ASIMOV team, 2000). 
 
Results 
 

 
Figure 2 - Habitats in D. João de Castro Bank. 

 
Discussion 
 
Five different assemblages were identified. Assemblages A and B are new for the 
Azores, although isolated species were already registered for this area. Further studies 
will be carried out in the near future using technologies developed in the scope of the 
ASIMOV Project. 
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