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Evolution  of  Life is based  on  Evolution  of  Life is based  on  
MATTER  rather  than  energy  MATTER  rather  than  energy  

fields.fields.
Why ?Why ?





Now,   we  know  only Now,   we  know  only 
CARBON  LIFECARBON  LIFE

Perhaps LIFEPerhaps LIFE is based not onis based not on
the CARBON,  but  on  other  elements?the CARBON,  but  on  other  elements?



StructuralStructural
((organicsorganics))

EnergyEnergy

Cofactor Cofactor 
(metals)(metals)

? ? ? ? ? ? ? ? ??

GROUPS  ofGROUPS  of
BIOGENICBIOGENIC
ELEMENTSELEMENTS
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Planetary  Level  TriadPlanetary  Level  Triad



LITHOSPHERELITHOSPHERE

HYDROSPHEREHYDROSPHERE
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WATERWATER
CARBONCARBON

ENERGYENERGY



Why  water ?Why  water ?
ItIt’’s  the  most  simple  compound most  widespread s  the  most  simple  compound most  widespread 

iin  the Universe.n  the Universe.
It  has  moderate  range  of  temperatures  ofIt  has  moderate  range  of  temperatures  of

aggregate aggregate changes.changes.

ItIt’’s  a s  a multi-purpose unaggressiveunaggressive solvent.solvent.

It  consists of structural  and  energetic  biogenic

elements (oxygen  and  hydrogen) simultaneously.
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Why  carbon ?
ItIt’’s  one  of  the most  widespread  light  elements s  one  of  the most  widespread  light  elements 

iin  the Universe. n  the Universe. 
It  forms  stable  and  labile  polycarbons and 

compounds  with  other  light  elements.

It  forms  stable  compounds  of  three   aggregateIt  forms  stable  compounds  of  three   aggregate
states  in  moderate  states  in  moderate  inveronmentsinveronments..

Carbon  compounds  dissolve in  waterCarbon  compounds  dissolve in  water
in  moderate   enviroin  moderate   environments.nments.

It  forms  an extreme  It  forms  an extreme  diversity of  labile  of  labile  
compounds compounds !!!!!!
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Nuclear  ENERGY  is  not  suitable  for  the  existence  of
Life,  since  penetrating  radiation  destroys  its  material
matrix  quite  easily.
Due  to  its  nonquantized state,  dissipative  heat  flux  is 
incapable  for  vector-mediated  transfer  in  matter. 

Only  the  moderate  quantum energy  of   stellar  radiation 
and  chemical  bonds  can  combine  with  labile  organic 
molecules.



Availability  of  water-soluble  mineral  compounds. 

Temperature  range from -8 to +121о С (-18оС??? and
+180-250о С) 

Pressure - ~0 - 1100 atm. (>1100 atm. ???)

TRIAD  OF  ENVIRONMENTAL  CONDITIONSTRIAD  OF  ENVIRONMENTAL  CONDITIONS



LIFE  – naturally  determined
phase  of UNIVERCE  evolution.

С-LIFE is  always  protected  by 
1-3  planetary  spheres.

CRYPTOLIFE  = MICROORGANISMS

LIFE may  be  only  С-LIFE.

On planets with 1-2 spheres Life
is CRYPTOLIFE.

CRYPTOLIFE  – widespread
display of  С-LIFE.





Jovian moons

Europe

Enceladus



OMNIPRESENT  MICROORGANISMS:OMNIPRESENT  MICROORGANISMS:
ORIGINATION  OF  CORIGINATION  OF  C--LIFE  ON  EATHLIFE  ON  EATH



GAYSER  VALLEY. 
KAMCHATKA



Lake  FRYXELLLake  FRYXELL

Lake  WHITE  SMOKESLake  WHITE  SMOKES

Lake BONNEYLake BONNEY
McMURDO

BANGER
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BACTERIAL  PLANKTON



BACTERIOPHAGES
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CHEMOLITHOTROPHSCHEMOLITHOTROPHS
MethanogensMethanogens
AcetogensAcetogens
HydrogenHydrogen--reducersreducers
DenitrifiersDenitrifiers
NitrateNitrate--reducersreducers
IronIron--reducersreducers
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ORGANOTROPHSORGANOTROPHS
HydrolyticHydrolytic
FermentingFermenting
AmmonifiersAmmonifiers
DenitrifiersDenitrifiers

ANAEROBS !!!ANAEROBS !!!



СНСН4 4 

НН22 + + СОСО22

ААcetatecetate
НН22 + + СОСО22

НН22 + + СОСО2 2 

НН22OO + + СОСО
NN22 oror NHNH44

NNОО33
--

НН22OO + + СОСО22

СНСН44

FeFe2+ 2+ 

FeFe3+3+

НН22S S 
SSОО44

22--,, SSOO

MethanogenesisMethanogenesis

AcetogenesisAcetogenesis

HydrogenHydrogen--genesisgenesis
DenitrificationDenitrification
Nitrate reductionNitrate reduction
Methane Methane oxydationoxydation
(anaerobic)(anaerobic)
Iron reductionIron reduction

Sulfate reductionSulfate reduction
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Lake  FRYXELLLake  FRYXELL

Lake  WHITE  SMOKESLake  WHITE  SMOKES

Lake BONNEYLake BONNEY
McMURDO

BANGER



Lake  FRYXELLLake  FRYXELL

Lake BONNEYLake BONNEY

Lake HOARELake HOARE
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HYDROHYDRO--CHEMICALCHEMICAL
TemperatureTemperature,  ,  рНрН,  ,  ЕЕhh,  ,  gasesgases,  ,  mineralsminerals

STABLESTABLE--ISOTOPIC (MASSISOTOPIC (MASS--SPECTROMETRIC)SPECTROMETRIC)
D, D, 1313СС, , 3434S, S, 1818O, O, 1515NN

CHROMATOGRAPHIC, SPECTROMETRICCHROMATOGRAPHIC, SPECTROMETRIC
Organic  compounds Organic  compounds 

(proteins, (proteins, lipideslipides, sugars, nucleotides), sugars, nucleotides)

XX--RAY  ANALYSISRAY  ANALYSIS
Biogenic  elementsBiogenic  elements

RADIO-ISOTOPIC
AUTOTROPHS: 14СН4-genesis, 14СО2-assimilation, 35SO4-reduction
HETEROTROPHS: 14Cорг-mineralization, 3H-thimidin-incorporation 

CLASSIC  MICROBIOLOGICALCLASSIC  MICROBIOLOGICAL
Microscopy, cultivationMicroscopy, cultivation

MOLECULARMOLECULAR--BIOLOGICALBIOLOGICAL
PCR, FISH, probesPCR, FISH, probes toto RubiscoRubisco and other genes and other genes 
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