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Introduction: Carbon-bearing spherules can be 
found as product of shock wave explosions from 
carbon-bearing materials found on the Earth, which are 
mixed with Fe and Ni from meteoroids [1-3]. Content 
of carbon in micro-spherules is considered to be strong 
indicator of materials and their sources during shock 
wave explosions. The purpose to this paper is to 
elucidate carbon contents and sources of carbon- 
bearing spherules on asteroids, which are applied from 
data on spherules on the Earth measured with using 
non-destructive and in-situ analyses of analytical 
scanning electron microscopy [1-3].  

Three-types of carbon-bearing spherules on the 
Earth: There are major three sources of carbon at 
carbon-bearing spherules found on the Earth as 
follows: 

1) Carbon from air molecules. 
2) Carbon from carbonate rocks. 
3) Carbon from meteorites or comets. 

If there is no carbon in target materials of shock wave 
explosions as in the above first case, all sources of 
carbon-bearing spherules of Fe-rich composition are 
supplied from carbon oxides in air which is low 
carbon-content of spherules due to low contents of 
carbon in N2 and O2-rich atmosphere of the Earth. If 
carbon-rich meteorites and comets collide to 
carbon-free target rocks of granite or sandstone on the 
Earth as in the above third case, all sources of 
carbon-bearing spherules of Fe-rich composition are 
supplied from carbon in meteorites and comets which 
is intermediate carbon-content of spherules, because  
carbon content of carbonaceous chondrites (ca. 4 % in 
total content [4]) mixed with Fe show limited source 
during impact explosion, and because carbon in comets 
without any Fe can easily vaporized to air molecules 
during explosions. If any kinds of projectiles of 
meteorites hit carbon-bearing rocks of limestone as in 
the above second case, carbon-rich spherules can be 
formed from wide target rock with carbon during 
expanded impact explosions. Carbon content of 
carbon- bearing spherules formed during shock wave 
explosions on the Earth can be classified as the 
following three types [1-3]: 

1) Low carbon content of air explosions. 
2) Intermediate carbon content of impacts from 

meteorites to carbon-free rocks. 
3) High carbon content of impacts to 

carbon-bearing carbonate rocks. 
 
 

 
Carbon-bearing Spherules on asteroids: As 

asteroids have no air carbon, there are no 
carbon-bearing spherules of above first case with low 
carbon content on asteroids. As the parent body of 
carbonaceous chondrites is considered to be localized 
or irregularly distributed carbon-bearing target rock 
due to its density and material circulation. Although 
carbonaceous chondrites have a few carbon content [4] 
which is lower than carbonate rocks of limestone, 
carbon-bearing spherules formed by impact with 
carbonaceous chondrites will reveal intermediate type 
of carbon content on target rocks of carbon-free 
asteroid parent body. Carbon oxides in comets without 
major Fe can easily vaporized to air molecules during 
impact explosions:  

1)  No low carbon content of air explosions type 
in asteroids. 

2) Probable intermediate carbon content of 
impacts with carbonaceous meteorites and 
carbon-free rocks on asteroids. 

3)  No high carbon content of impacts to carbon-  
bearing carbonate rocks on asteroids. 

   Carbon for life on cyclic planet of the Earth: The 
Earth reveals two types of carbon circulation systems 
as follows [5] : 

1)  Large circulation of materials system: This 
type can be found among air (gas state), sea 
water (liquid state) and rocks (solid state) 
due to change of carbon for three states.  

         Among them carbonate rocks of limestone 
and calcite mineral group (as bio-minerals) 

         can be formed during sea water (liquid) 
state. This indicates that formation of 
bio-minerals of limestone is required for sea 
water on the planet. 

2) Small circulation of material system: This 
type can be found between air (gas state) 
and water (liquid state) in living-species and 
plants of photosynthesis. 

   Application of carbon cycle system to asteroids: 
Two complicated carbon cycle systems on the Earth are 
inevitable for living species as background 
environments (in large circulation system of parent 
body) and real active environments (in small 
circulation system of living species). These two 
circulation systems cannot be found on any types of 
asteroids or comets even if there is any carbon or 
organic molecules (as in carbonaceous meteorites). 
Carbon cycle systems on asteroids are summarized as 
follows: 
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1) No large carbon cycle system among three states on  
asteroids as large environments. 

2) No small carbon cycle system between two states on  
asteroids as small environments. 

In short, any life organics will not be expected from the 
asteroids and comets due to no material circulation 
system (Table 1). 
 
 
Table 1. Summary of carbon-bearing spherules on 

asteroids. 
1) Carbon-bearing spherules:  

Intermediate content of carbon. 
2)  Source of carbon: 

                 Mainly from projectiles of 
carbonaceous meteorites and/or 
comets. 

3)  Life organic carbon materials: 
                 No formation due to no materials 

circulation system on asteroids. 
 
 

Summary: The present results are summarized as 
follows (cf. Table 1): 
1) There are major three sources of carbon and carbon 
content at carbon-bearing spherules found on the Earth. 
2) There is no low carbon content of air explosions 
type in asteroids. Probable intermediate carbon content 
of impacts with carbonaceous meteorites and  
carbon-free rocks will be found on asteroids. 
3) There is no high carbon content of impacts to 
carbon-bearing carbonate rocks on asteroids. 
4) From large circulation of materials system of the 
Earth found among air (gas state), sea water (liquid 
state) and rocks (solid state), formations of 
bio-minerals of calcite-group minerals and limestone 
is required for sea water on the planet. From small 
circulation of material system of the Earth, active 
change between air (gas state) and water (liquid 
state) in living-species and plants of photosynthesis 
is inevitable for life organic materials. 
5) As there are no large and small carbon cycle 
systems among three states on asteroids, any life 
organic materials will not be expected from asteroids 
and comets 
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