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ATLANTIS II  with Alvin

courtesy H.W. Jannasch



The deep sea submersible Alvin

courtesy H.W. Jannasch



The German Microbiologist Holger W. Jannasch

A pioneer in deep sea hot vent biology working at 

Woods Hole Oceanographic Institution (USA)



“Black Smoker”

• The impressive black smokers are found

alongside the oceanic spreading axes.

• The outflow of hydrothermal fluid has 

temperatures up to  350oC 

• The fluids are enriched in reduced chemical

compounds, which can serve the

chemolithotrophic life style of bacteria and 

archaea

• Especially adapted microorganisms like

hyperthermophilic archaea can live at 

temperatues of  113oC but can not survive

below 80oC.
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Calyptogena magnifica

courtesy H.W. Jannasch



Riftia pachyptila

courtesy H.W. Jannasch



Important geochemical processes during hydrothermal circulation

from H.W. Jannasch (1995)

courtesy H.W. Jannasch



Concentration of chemical ions in hydrothermal fluids

from H.W. Jannasch (1995)





Energy yielding reactions of major genera of lithoautotrophic

hyperthermophilic vent isolates

from H.W. Jannasch (1995)



Life with reduced sulfur compounds as energy source

• Sulfur bacteria are chemolithoautotrophic bacteria

• They gain energy by oxidising reduced sulfur compounds using

oxygen

CO2 +  H2S + H2O + O2 [CH2O]  +  H2SO4

• These bacteria are able to use inorganic carbon dioxide as a  sole

source of cellular carbon

• Thus, they can live exclusively from inorganic substances



Filaments of the gliding sulfur bacterium Thioploca spec.



Microbial processes observed in hot vent Prokaryotes

from H.W. Jannasch (1995)
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Life at hydrothermal vents in the deep sea

• Hydrothermal vents are oases in the deep ocean desert

• Life is dependent on chemolithotrophic bacteria

• The vents harbor copious communities of organisms

• These are characterised by various symbiotic associations



The tube worm Riftia pachyptila

courtesy H.W. Jannasch



Calyptogena magnifica



Calyptogena pacifica

Ifremeria nautilei

Acharax johnsonii

Bathymodiolus thermophilus
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Endosymbioses of hydrothermal vents

in the deep sea

• Symbiotic associations represent approx.  90% of the

animal biomass

• The symbiotic associations are species specific (Each host

harbors a single specific bacterial species)

• Symbioses between sulfur bacteria and animals have been

invented several times

• Also methylotrophic symbionts are found in hydrothermal 

vents systemes

• The distribution of animals arround hydrothermal vents

indicates their strict dependency from this source of energy



Deep-sea food chain based on microbial transformations

of geothermal energy

from H.W. Jannasch (1995)
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Sulfide, methane and hydrogen are the most

important sources of energy for life at 

hydrothermal vents





Selection of animals found in the Logatchev vent field

Bathymodiolus thermophilus

„The vent crab“

Rimicaris exoculata





Euryarchaeota

New euryarchaeota from hydrothermal sediments in the Arctic Ocean

Clone sequences of 16S rDNA from the sediment at site 32-MUC (Imhoff
et al. unpublished data)



DGGE-band pattern and methane concentrations

from different sites. (Imhoff et al., unpubl. Data)

Gradient gel separation of 
bands from hydrothermal 

waters in the Fiji-Basin
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