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Some seafloor microbes can take the heat: And here's what they
eat

June 22, 2021

Marine Biological Laboratory

In two new studies on life in the seafloor of the Guaymas Basin, in the Gulf of California,
scientists show that distinct regions within the Basin harbor specially adapted microorganisms;
discover new microbial inhabitants of this deep-sea community; and suggest how the community
may be dramatically influencing carbon cycling in the hot seafloor sediments.
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FULL STORY

It's cold in the depths of the world's oceans; most of the seafloor is at a chilly 4°C. Not
so the seafloor of Guaymas Basin in the Gulf of California. Here, tectonic plates drift
apart and heat from Earth's interior can rise up -- so far up that it bakes large areas of
the seafloor sediments, turning buried organic matter into methane and other energy-
rich compounds.

What kinds of organisms thrive in this oceanic hotspot? In two new studies, MBL Assistant Scientist Emil Ruff
and collaborators show that distinct regions within the Basin harbor specially adapted microorganisms;
discover new microbial inhabitants of this deep-sea community; and suggest how the community may be
dramatically influencing carbon cycling in the hot seafloor sediments.

Right at the seafloor where the geothermal heat meets the cold deep ocean, the sediments often have a cozy
30-60 °C, ideal temperatures for heat-loving microbes (thermophiles). These exotic heat-lovers can use
methane as an energy source and thrive in seascapes that are so different from most other ecosystems on
Earth that they could well exist on another planet entirely (see photo 1). The methane munchers and other
organisms that use the chemical energy of the hydrothermal fluids are the base of the food web, without which
the ecosystem would not be possible. In the first study, Teske et al. show that these methane munchers and
other microbes are specially adapted to distinct thermal and geochemical regimes within the Basin.

The microbial communities in these hydrothermal sediments are very diverse, yet only a few organisms can
use methane as an energy source. So, what is everyone else doing?

A large part -- or most -- of the microbial diversity seems to consist of organisms, which -- like humans -- can
only use reduced organic compounds for energy (such as sugars, proteins and fatty acids). These organisms,
called heterotrophs, must live in some way off the biomass that rains down from the surface ocean or is
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produced by the methane munchers and other primary producers.

It is a long-standing question what compounds these heterotrophs use to make a living and why so many
different species can live side-by-side without outcompeting each other. In the second study, Sherlynette Pérez
Castro, a postdoctoral scientist in Ruff's lab at MBL, and collaborators show that certain heat lovers specialize
in degrading the "debris" that is released to the environment when other cells perish: organic polymers and
macromolecules.

Every cell, be it a microbial or a human cell, mainly consists of four types of macromolecules: protein, nucleic
acids (DNA, RNA), lipids (fatty acids) and polysaccharides (sugars). The researchers used each one of these
four compounds successively as the sole energy and carbon source to grow and identify those deep-sea
organisms that can make a living on the respective compound.

They found that all of the organisms that they could cultivate in their lab experiments belonged to previously
uncultivated microbial species. The experiments also showed that each polymer was nutrition for a whole food
web of organisms, which explains how a single molecule can sustain a zoo of organisms, suggesting a reason
for the high diversity of coexisting heterotrophs.

To their surprise, none of the 48 different cultures produced methane, a common end product of heterotrophic
organisms. This could mean that the methane that is emitted at the seafloor is completely removed from the
ecosystem by the microbial communities, which has implications for the deep-sea carbon cycle that remain to
be explored.

Story Source:

Materials provided by Marine Biological Laboratory. Original written by Diana Kenney. Note: Content may be
edited for style and length.
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Selenium May Support Deep Microbial Life in Earth's Continental Crust
July 27, 2021 — International drilling efforts over the last decades into the seafloor have provided increasing
evidence for the existence of an extensive deep biosphere below the seafloor. There, circulating fluids ...
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Impact of Oil Contaminated Water on Tubeworms and Brittlestars
Feb. 10, 2020 — A new study adds a new layer to understanding how an oil spill could impact marine life. A
diverse community of worms and other marine organisms on the seafloor plays a large role in nutrient ...

Water Cooling for the Earth's Crust
Nov. 21, 2017 — How deep can seawater penetrate through cracks and fissures into the seafloor? By applying
a new analysis method, an international team of researchers has now discovered that the water can penetrate
...

Marine Microbiology: Scavenging to Survive Below the Seafloor
Oct. 25, 2017 — Microorganisms living in the sediments buried below the seafloor obtain their nutrients by
using secreted enzymes to degrade adsorbed detritus. A new study shows that in order to survive for long ...
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