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The proposed environmental study broadly includes 

 Establishment of environmental baselines 

 Environmental monitoring programme 

 Assessment of possible impact of proposed exploration activities 

 The activities will be covered in three phases: Phase I (0-5 year), Phase II (6-10 year) 

and Phase III (11-15 year) 

 The study will be made in accordance with the Regulations and any environmental 

rules, regulations and procedures established by the Authority taking into account 

any recommendations issued by the Legal and Technical Commission. 

 
The study will cover both benthic and pelagic environment including microbial 
component of the application area.  
 
The activities are proposed to cover : 

• Active hydrothermal sites (particularly chemosynthesis) 

• Dormant/inactive hydrothermal sites 

 



Sequence of Work/Study 

 The entire programme of work is proposed to proceed through the 

following steps: 

i)  Oceanographic and Environmental Baseline date collection. 

 The periods of Phase I and also Phase II will be devoted to collection of    

Baseline oceanographic and environmental data. 

ii) Identification of Impact reference area and Preservation reference area. 

     By the end of Phase II (Year 10), the programme will identify/delineate 

• Impact reference area 
• Preservation reference areas 

 
(iii) Assessment of Impact of Exploration activities on marine environment 

In the Phase III period, it is proposed to carry out the assessment of 
possible impact of exploration activities on the marine environment in 
the Impact reference area.  



The major activities under the programme will include: 

 Meteorological date collection 

 Geoacoustic profiling 

 TV and Photo profiling 

 Collection of sediment/rock samples from seafloor and sub-surface 

 Water column sampling  

 Conductivity, Temperature and Pressure profiling 

 Mooring system deployment with current meters and sediment traps 

for evaluation of lithogenic and biogenic fluxes 



Yearly schedule of environmental baseline data collection 



As per (ISBA/10/LTC/4; ISBA/19/LTC/8) 

Preliminary results of environmental baselines studies  

Key parameters  

• Geophysical studies 

• Geological studies 

• Physical oceanographic studies 

• Chemical oceanographic studies 

• Biological studies 



Station locations 



Environmental baseline studies 

i) Physical oceanographic studies 

Potential temperature   Salinity 

Dissolved oxygen  Turbidity 



ii) Chemical oceanographic studies 
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Nutrients (Nitrite, Nitrate, Phosphate and Silicate) profiles 
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Biological Studies  
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Diversity and biochemical potentials of SWIR bacterial community....MS under prep. 



Microbial abundance in environmental baseline study locations 
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  Abundance of total heterotrophic bacteria (THB) & Mn-tolerant bacteria (MTB) 

ranged from 106-7 CFU L-1 and formed 10 % of the total prokaryotes. 

 The THB and MTB were more abundant in the deeper waters ( 2000 m). 

 Abundance of THB & MTB in deeper water linked to availability of hydrothermally-

derived substrates like Mn2+ which could serve as a source of energy. 



  

Novel bacterial species 

A novel exopolysaccharide-producing strain designated as 5.12T, was isolated from the 
sediment sample of SWIR. 
  

The isolate was reported as novel species under the genus Alteromonas, for which the 
name Alteromonas pelagimontana sp. nov. was coined. 



Biological Studies Two Mn-oxidizing bacterial strains - Halomonas meridiana and Marinobacter algicola 

isolated from SWIR waters were capable of transforming Mn2+ to an insoluble oxide viz., Rhodochrosite. 

  At > 1 mM Mn2+ (F & G), M. algicola cells show 

enlargement & clustering of cells  in exopolymeric 

secretion (EPS).  

  The EPS acts as a nucleation site for Mn-oxide deposition 

which occurs in the form of microspherical aggregates.  

Microspherical aggregates show striking resemblance to 

biogenically produced Fe-Mn oxide deposits from Lau 

Basin.  

  H. meridiana & M. algicola play a vital role in 
controlling the chemistry of Mn2+ in ridge 
ecosystems. 

 

Lab experiment 

Linking to field observations 



Microbial community  in plume waters 

Abundance of bacterial phyla in background v/s plume 
seawater  

Abundance of fungal genera in background v/s plume seawater  

Bacteria 

Dominant phylum: Proteobacteria 

 Abundance: Ambient seawater: < 50% 

 Plume seawater: ~ 50-80%  

  Other dominant phyla: Actinobacteria, 

Bacteroidetes and unknown phylum 

Fungi 

 Dominant phylum (overall): Unknown (> 98 %) 

  Other dominant phyla in ambient seawater: 

Aspergillus, Scolecobasidium, Malassezia and 

Candida 

  Other dominant phyla in plume waters: Candida, 

Aspergillus & Cryptococcus 
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