
Duration: 2020-2025+
Start date: 01.09.2020



MICROBIOME MACRO-ORGANISMES

The oceanic microbiome

Courtesy C. de Vargas





Interactions

Climate

Organisms

Microbiome vulnerability to 
climate change

The challenge

Chaffron et al., Science Advances (2021) 



IMPACT
Opportunities and challenges of human activities in the deep sea
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Organisms from Hydrothermal Vents
The high temperatures, low or high pHs and variable salinities associated with 
hydrothermal vents make them an obvious potential source of MNPs. Various 
polysaccharides, lipids and enzymes with novel biochemical properties have been 
isolated from vent bacteria and archaea (Pettit, 2011). Some of these have been 
found to be potentially useful in industrial processes such as an alpha-amylase 
which is active at high temperature and low pH which is used in starch liquefaction 
(Mathur et al., 2005) or a high temperature cellulase probably of archaeal origin 
(Leis et al., 2015). Other molecules isolated from vent organisms have been found to 
stimulate bone or wound healing or may be useful as UV protectants (Martins et al., 
2013). The increasing ability to culture thermophilic deep-sea microorganisms from 
hydrothermal vents along with increasing access to these environments via ROVs 
and HOVs means that they have large potential as a source of novel MNPs in the 
future (Pettit, 2011). Other chemosynthetic ecosystems such as hydrocarbon seeps 
or the deep subsurface biosphere are also likely to prove rich in microorganisms 
with valuable MNPs.

3.4.1 Oil and gas  

3.4.1.1 Introduction to sector

The continued societal dependence on hydrocarbons and advancement of 
technology has driven oil and gas production into waters extending off the 
continental shelf to nearly 2,500m depth. Offshore deep-water finds form a large 
proportion of newly discovered reserves globally and are likely to provide the major 
source of large oil/gas finds in the 21st century (Caineng et al., 2010). For example 
in 2000-2008 37 large oil/gas fields were found in deep waters off passive margins 
representing 40% of the global large fields discovered in the period (Caineng et 
al., 2010). In 2005 alone approximately 60% of new oil discoveries were in deep 
water or ultradeep water (Murphy and Hall, 2007). However, relatively few of these 
discoveries are in production compared to shelf or terrestrial wells. Thus, there is 

3.4 Opportunities: Non-living resources

Fig. 3.8  Odfjell deep-sea offshore drilling rig 

in the Atlantic.
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