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Introduction: Extraterrestrial planetes in the So-

lar System have been explained by using huge mate-

rial database of water planet Earth showing dynamic 

circulate system as global scale. Mars planet with thin 

atmosphere is not the same extraterrestrial body of 

airless Moon of only rocky world (without own circu-

lated system).  In fact, Mars has more active rocks 

with three different ages (from Martian meteorites), 

though the Moon shows mainly primordial rocks with 

main rock-age peak (from the Apollo samples and 

Moon meteorites). Therefore Mars shows more active 

planet (than the Moon), but less active planet (than 

water-planet Earth) [1-5]. Main purpose of the pre-

sent paper is to elucidate characteristic process of 

Martian world of rocky process with atmosphere, 

which might be developed to habitable environment 

with circulated volatiles from the rock surface [1-5]. 

Rocky characteristics of Mars, the Moon and 

Earth: Global density values show the most dense 

Earth and the least dense Moon as in Fig.1, where 

Mars are not the same as dense Earth and light Moon 

of rocky world (see Fig.1). 
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Fig.1. Bulk density and dismater of Mars, the 

Moon and Earth. The figure indicatres that Mars for-

mation is different from active Earth and airless 

Moon [6]. 

 

Rock activity of three age-peaks on Mars: Sta-

tistical data-analyses of Mars (Martian meteorites), 

the Moon (the Apolllo and lunar meteorites) and 

Earth (Mainly continents) published public docu-

ments [1,2,3] show significant differences of rocky 

worlds among three astronomical bodies as follows: 

1) Mars has mainly three different age-rocks  

(ca.4.5-3.1Ga, 1.4Ga and 0.2Ga), which show three 

activities on Martian rocks. 

2) The Moon has mainly one age-rock groups  

(4.5-3.1Ga), which show less activity after the pri-

mordial Moon formation. 

3) Water planet Earth has mainly two different 

age-rocks (ca.4.0-3.4Ga, 0.1Ga and 0.01Ga) with 

continous rock-series from ca.4.4Ga to 0.01Ga glob-

ally, which show water planet (Earth) produces con-

tinuous rock-series with mainly young rock series 

(ca.0.03Ga) in the present works including young 

volcanic islands samples globally. 

 

Driving force process on ocean impact: Ocean 

impact signatures on global water-planet are consid-

ered to be 1) discarded sea-bottom impact-blocks 

near oceanic islands moved ocean-floors widely, 2) 

buried impact-structure broken partly by moved crust 

plates locally, and 3) elemental enrichments of Earth 

and meteoritic metals formed by impact mixing as 

ocean-related indicators which are obtained in recent 

formed Japanese islands and old continental crust 

supplied by ocean plates [4-5]. This shock type is 

based on solid-liquid-air process during short fluid 

reaction followed quenching, which is similar with 

magmatic melting process for elemental and mineral 

assemblage largely at volcanic crusts.  

Laboratory experiment at sedimentary rocks 

in wet liquid condition: Microscopic elements-

bearing quenched grains from sea-sedimentary rock 

used by the laser beam in our laboratory. The volatile 

(carbon)-bearing quenched grains which is assumed 

to be ocean impact indicators can be obtained in pos-

sible ocean-impacts on water-Earth [4-5] 

Water produced experiment from meteorites: 

Author has produced fluid-water from dry meteorite 

in our laboratory. Dry rocks of waterless planets and 

asteroids can be applied the shocked rocks of dry 

rocks on Earth, where minor evaporated volatiles are 

remained partly to form crystalline minerals globally 

and largely. Water effects on mixed extraterrestrial 

and terrestrials rocks are clearly different with local 

formation and global ocean water, respectively. Flu-

id-contribution of extraterrestrial surfaces are clearly 

different with dry terrestrial rocks with well crystal-

lized minerals. This indicates that existence of global 

water on extraterrestrial bodies can be explained not 

by simple water elements, but by wide ocean sedi-

mentary rocks on unknown bodies in next explora-

tions [4-5].  

Indicator of Earth-like planets and exo-life ob-

servation: Ocean-water sedimentary rocks are only 
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direct formation of global ocean-water on planet, 

which are considered to be strong indicator of water 

Earth-like planet and possible exo-life on extraterres-

trial planets for future remote-sensing observation 

from our planets of the Solar System [4-5]. 

Summary: The present study is summarized as 

follows: 1) Wet shocked rocks of Earth's ocean sur-

face are discarded largely from original shocked 

rocks and structures globally, but enriched elements 

during surface melting with the continental drift with 

ocean-sedimentary rocks and carbon-bearing grains, 

which is considered to be strong indicator of global 

ocean water by asteroids. 2) Ocean-sedimentary rocks 

are only direct formation of global ocean water on 

planet as strong indicator of water Earth-like planet 

and possible exo-life on extraterrestrial planets (in-

cluding Mars). 
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   Summary: 

   Martian rocky environments with atmosphere are three 

isolated rock-age peaks clearly, which might be regional 

activity of impact shocked processes developed to any 

habitable environment with carbon-volatiles related with 

air and rocks with fluids. 

 
Summary: The present study is summarized as follows 

1) Analytical evidences of the lunar rock formation (in-

cluding plagioclases) can be discussed by two types of min-

eral analysis with macro- and micro-grains (with carbon 

elements) by the EPMA and FE-EPMA methods, where 

comparative compositional data formed by impact growth 

compared with terrestrial rock-forming minerals.  

2)  Impact process which is difficult to form and kept flu-

id water from phase changes can be explained lunar interior 

caves as  probable relicts of vapor room during larger 

shocked processes locally, which can be checked clearly by 

present quenched indicator of carbon-bearing solids with the 

FE-EPMA method. 

3) Young-aged Earth planet shows macroscopic exist-

ence of global fluids water, however the Moon without any 

global fluids can be explained as waterless-formation of pri-

mordial Earth planet, because of its definition of macroscop-

ic existence generally.  
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