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Methane seeps of the deep sea: A bacteria feast for lithodid crabs
Photos and analyses reveal more about a highly specialized food web

7 October 2013/Kiel. Cold seeps are the basis for a surprising diversity in the desert-like
deep sea. Off the coast of Costa Rica, an international team involving GEOMAR Helmholtz
Centre for Ocean Research Kiel, University of Basel and Max Planck Institute for Marine
Microbiology, documented lithodid crabs of the genus Paralomis sp. grazing bacterial mats
at a methane seep. The scientists' analysis results and a time-lapse video, published in the
online journal PLOS ONE, show that not only sessile organisms benefit from the
productivity around the cold seeps.

The bottom of the deep sea is largely deserted. Oases occur for example at cold seeps where
water transports dissolved elements from the seabed: Specialized microbes convert methane and
sulfate from sea water to hydrogen sulfide releasing carbon dioxide. Highly adapted bacteria, many
of which live in symbiosis with worms and clams, use the hydrogen sulfide for their growth. In their
cells, they incorporate carbon originating from the chemical reaction of methane. "The co-existence
of organisms that have settled at the cold seeps is already well understood", says Dr. Peter Linke.
The biologist at GEOMAR Helmholtz Centre for Ocean Research Kiel is lead author of the
publication in the online journal PLOS ONE together with Dr. Helge Niemann from the University of
Basel. "We could give evidence that crabs subsist on the methane seeps. Thus, we came a bit
closer to answering the question of which organisms benefit from the cold seeps: Versatile animals
living on a mixed diet do so as well. "

In dives with the submersible ALVIN and the underwater robot QUEST off the coast of Costa Rica
in the summer of 2005, the researchers observed lithodid crabs grazing at bacterial mats at a
methane seep in the vicinity of the mud volcano "Mound 12". "As far as we know, deep-sea crabs
feeding on bacterial mats were discovered only one single time before," Linke states. "Our team
was the first one to also generate a photographic documentation over a longer period which allows
scientific interpretations." For this purpose, a deep-sea observatory was equipped with a camera
and placed above a bacterial mat. During a period of about 400 hours, the camera automatically
took a picture every 30 minutes. "On 184 images, crabs were seen crawling over the bacteria and
apparently grazed the bacterial "lawn", Niemann describes the observations. "Afterwards, it took a
few hours until the animals returned, so that new bacteria could grow."

With the submersible ALVIN, the marine biologists brought one of the crabs onboard their research
vessel ATLANTIS. For the comparison with the bacteria, the diving robot QUEST took short
sediment cores from the sea floor from the METEOR. "DNA and isotopic analyses at Max Planck
Institute for Marine Microbiology later showed that the crabs actually feed on the bacterial mat and
took up large amounts of chemically-produced carbon. In the body cells, we have also found traces
of carbon, which was formed under the influence of light through photosynthesis”, summarizes
main author Niemann. "Therefore, we assume that cold seeps make an important but not the only
contribution to the diet of migratory animals on the ocean floor and in this way enters into carbon,
which is produced by chemosynthesis of methane in the marine food web."
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Images:
High resolution images can be downloaded at www.geomar.de/n1534 after the ending of the
embargo. Video footage is available on request.
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