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In this decade, many reports have been written about the many micro-organisms that live in the interstices of rocks and strata
living more than a thousand meter beneath the earth's surface. These micro-organisms in the crust are called SLiMes (=Subsurface
Lithoautotrophic Microbial Ecosystems). It is interest that these organisms living deep in the crust survive under extreme environ-.
ments such as high temperature, high hydraulic pressure, limited nutrients and limited space. Furthermore, it is important to point
out that these organisms may have been locked among the interstices in the rocks since the rocks were formed.

SLiMes are mainly composed of bacteria and probably viruses. Recently, thermophilic, methanogenic, fermenting, facultative
anaerobic and sulfide reducing bacteria have been reported from deep in the crust. These bacteria are mostly adapted to extreme
environments such as high temperature and/or anaerobic environments. It is probable that viruses exist in the crust together with
bacteria, even though they have not yet been found. It is also possible that microeukaryotes are distributed in shallower depths of
the strata beneath the seafloor. Some foraminifers were reported to live in salty underground waters at Kara-Kum Desert in Russia.

‘Where do micro-organisms live deep in the crust? Organisms may live in the interstices among sediment grains in sedimentary
rocks. In volcanic rocks, both crevices in rocks and fluid inclusions in crystals offer places for microbes.

What is interesting about the study of micro-organisms in the deep biosphere? Such a study may be like studying ancient
organisms directly with a time machine. Following are five interesting directions of study if we were successful in obtaining
Jurassic micro-organisms from Jurassic rocks beneath the seafloor:

1) reconstruction of the Jurassic ocean; 2) the mid-Cretaceous oceanic anoxic event and anaerobic micro-organisms; 3) Bacterial
Blooming and Ancient Ocean Environments; 4) origin and evolution of kife in extreme environments; and 5) industrial use of
bacteria from SLiMes

1 propose that we consider investigation of subfloor SLiMes when discussing the strategy and logistics of the ocean drilling
project in the 21st century. The Somali Basin is a strong candidate for this study because of the underlying thick Jurassic and
Cretaceous strata.

Keywords: SLiMes, bacteria, viruses, protists, adaptation, extreme environments, time-machine, living fossils, origin of life
in extreme environments
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Fig.1 Depth distribution of total bacterial numbers
from ODP sites in the Pacific Ocean [2].
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Fig.2 Living foraminifera which are distributed in

salty undergroung waters beneath Kara-Kum
Desart [5].
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Fig.3 Universal phylogenetic tree [22]. Bold lines
show hyperthermophiles. Archaebacteria are most-
ly distributed in extreme emvironments such as hot
springs or anoxia. These archaebacteria locate root
part of the tree. This means archaebacteria is
similar to early life on Earth.

Fig4 Vacant cavity at chamber spaces of a
foraminiferal test in shale [23]. Bacteria may
house such cavities.
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