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The  microbielogical  and  geochemical studies  have indicated  that

methanogenesis  occurs  in deep  subsurface  oil  reserveirs.  In this  study,

we  investigated  the  methanogenie  community  and  activity  in a  h]gh-

temperaturepetroleumreservoirbyacombinationuseefgeochemical

analyses,  radioisetope  tracer  experiments,  enrichment  cultures  and

molecular  genetic analysis.  The  formation wat･er,  crude  oil, and  gas

samples  were  obtained  from an  oil  producing  well  (depth, 938 m/

temperature,  
OC)

 in Yamagata,  Japan. In the  geochemical  analysis,

the  deminance of  isoprenoid over  straight-chain  alkalles  was  ebserved

in the  oil  sample,  indieating that  the  crude  oil  has  been partially

biodegraded. The culturable  methanogens  vvere  detected in the  order

of  103  cells  per  m]  in the  fbrmation water,  which  is approximately

1%  of  the  tetal  cells  detected under  microscopy  ebsers,ation.

Based  on  16S rRNA  gene  clone  library analysis.  putative  crude  oil

degrading  bacteria (e.g Syntrophus  spp.)  and  a  hydrogenetrphic

methanogen  {Methanothermobacter sp.)  were  predeminant,  in t,he

original  formation water.  Radiotracer experiments  using  [MC]-
labelled bicarbonate or aeetate  further  revealed  that  hydrogenotrphic

methanDgenesis  deminated  over  acetoclastic  one.  This  study

suggests  that  the  crude  oil  is lilcely eonvorted  into  methane  -a  ]ts

biodegradation fo11owed by hydrogenotrophie methanogenesis  in the

oi]reservoir.
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 Great progress has been made  in understanding  the nitrogen  cycle

in oeeanic  waters  by the  recent  identifieation ef  ammonia-oxidizing

archaea  and  anaerobic  ammonia  oxidizer  (anammox), and  by the

following comprehensive  appToaches  to clarify  the abundance

and  activity  of  each  component  in the  nitrogen  cycle.  However,

nitrogen  eycle  in sedimentary  habitats is still  uncertain.  To further

characterize  nitregen  cycle  in the  deep-sea sedimellts,  -,e  conducted

comprehensive  microbial  and  geochemical  analyses  including

quantifr'cations  of  putntive  nitrifers,  denitrifers and  anammox,  ana

nitrogen  and  oxygen  stable  isotopie compositions  of  nitrate  in the

intersLitial water  in the  hadopelagic and  bathypelagic sediment

eeres  taken  from the  bottom ef  t,he Ogasawara  Trench  and  the  edge

of  ;tbyssal  plain  by  the  trench  (water depths of  9776  and  5474m),

respectively.  Intrjguingly, nbundance  ol' potential proteebacterial

denit,rifc,rs correlad.ed  with  that  of  nitrifers  through  the  depth, and

anammox  also  likely, co-occurred  with  nitrifers.  Overall, results

presented  in this study,  suggest  t,he co-occurrence  of  aerobic  alld

anaerobic  proeesses in t.he nitrngen  cycle  in these  deepsea sediments.
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We  have been investigating anaerobic  matertal  flows of  three

elements:  S (sulfide, sulfur,  sulfate),  C  (carbon dioxide. organic

carbon)  and  H  (di-hydrogen, protons),  in the  hot spring  microbial  mats

at  NRkabusa  in Japan. Hewever, only  material  flow is not  enough

information te estimate  energy  budget  ef  the  cemmunity.  Ill this

report,  to understand  energy  fiow of  the  mats,  we  propose  a  concept

of  cyclic  electron  flnw within  the  community  and  the  fiow is driven by

phetosynthesis.  A  comprehensive  view  of  our  three elemental  cycles

provided  suggestions  for the coneept.

S/ 1) sulfate  is reduced  te sulfide  with  hydregen  by  su!fate  reducer,  2)

sulfur  is reduced  to sulfide with  hydrogen by sulfur  reducer.  3) sulfide

is oxidized  to sulfur  phototrophically. C/ 1) carbon  dioxide  is reducea

to carbohydrates  photetrephically. 2) carbohydrates  are  utilized

heterotrephieally,  e.g.,  fermentation. H/  hydregen is produced  by

fermentativebacteriumbreakingdowncarbohydrates.

Carbehydrates, hydrogen and  sulfide are  released  to discharge much

electron  by the  producers and  then  charged  by  others  as  electron

donors. Phetosynthesis takes  an  essential  role  for a  cyclic  electron

fiew in the  community;  electrons  are  pumped  up  about  1.5 V  to high

potential. Development  and  maintenance  of  the mats  would  occur  by

external  sulfide  and  sulfate  from hot spring  water.
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As ",ith  the case  of  shore.  we  think the 2011 Off Tohoku Earthquake made

serious  effect  on  rnarine  ecesystem.  We  tried to research  the irnpact by the

mega-earthquake  on  marine  ecosystem  including chemical,  physical, geelogy

and  geophysics  in Off Sanriku area,  We  found a  !Hrge fault and  huge volume

ef  sediments  including the dead body ef  maline  ]ives. traces of disturbance

on  the  seatloor,  aboard  HOV  SHINKAI  650e. In measuring  the carbon

isotepe  ratio  uf  methane,  sve  detected clear  differencc between the samples,

It suggests  that  several  types  of the  methane  origin are  exist, such  as

geophysieal and  mierobial  methanogenesis.  Huge mass  acculated on the sea-

floor might  activate  methanogenic  microbes,  especially  that use  rnethylamines

as a energy  source.  Sediment cores  neaT  the fault centains  huge amount

of heavy methane,  high  
'AC

 rate  methane,  Hevvever, we  ceuld  not  find any

eoid-seep  clarn  colomes  in this site.  Furthermore, the copy  number  of  mcrA

gene, the indicator of methanotrophic  microbes,  is lower than  the cold-seep

clam  site  analyzed  in this research.These  results  indicate that geophysically
mediated  methane  is supplied  mere  reeently,  that is after  the earthquake.
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