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Introduction: Water molecule on dry lunar surface is 

detected by infrared-spectra detected, though there is few 
terrestrial ocean water [1, 2, 3] with chlorine, metal, and 
light elements [2]. Purpose of the present paper is to elu-
cidate water and chlorine reserved in materials.  

Various water molecules: Two types of water mole-
cules (liquid H2O and crystalline OH) are considered to 
be different with sources and formation processes. Forma-
tion of “liquid water molecule” (H2O) is vaporized mole-
cules formed by meteoritic impacts to produce liquid 
(ocean) water by cooling process on the primordial Earth 
planet, though airless Moon has few liquid water mole-
cule from lunar surface [2].   

On the other hand, “crystalline water molecule” (OH) 
located to atomic positions which is formed at higher 
temperature and pressure conditions, can be formed easily 
by dynamic reaction of bombardments or so, though air-
less Moon is usually difficult to maintain such crystalline 
molecule (OH) on the lunar surface [2]. 

Therefore, crystalline water molecule (OH) is con-
sidered to be found on the Moon, especially on impact 
craters of the Polar Regions. 

Water with chlorine as akaganeite on the Apollo 
lunar rocks:  Micro-rosettes (flake) texture with meteor-
itic iron metals (Fe, Ni, Co) and crystalline water mole-
cule (OH) with chlorine (Cl) as akaganeite  (β-FeOOH) 
has been reported as “rusty rock“ 66095of Apollo 16 [3], 
mainly by impact-produced aggregates by meteoritic ele-
ments to show sporadic distribution of the micro-texture 
with chlorine [3]. 

 Micro-rosettes texture with chlorine of fallen frag-
ments of meteorites on the Earth:  Four meteorites of 
the Nio, Kuga, and Mihonoseki (in Japan)  [4, 5, 6, 7] 
show similar micro-flake (“rosettes”) texture with Fe, Ni, 
Co, Cl and O (in Akaganeite composition) mainly on “the 
melted fusion crusts and spherules formed in air of the 
Earth” [8] by the FE-ASEM (Field- Emission Analytical 
Scanning Electron Microcopy) analyses taken by author 
as follows: 
1)The Nio chondritic meteorite: Meteoritic spherules and 
fragments formed at explosion in atmosphere by the Nio 
meteoritic shower found at the fallen sites of Niho, Ya-
maguchi, Japan reveal sporadic distribution of many mi-
cro-rosettes texture with chlorine, as shown in Fig.1.   
2) The Kuga iron meteorite: The Kuga iron meteorite 
found in Kuga, Iwakuni, Yamaguchi, Japan has “fusion-
crust” which includes Fe-Ni-Cl-bearing micro-rosettes 
texture formed from meteorite melting in atmosphere [8].  

             
Fig.1. FE-SEM micrograph of Fe-Ni-Cl-O-rich flake texture with 
sporadic distribution of the Nio chondrite fallen in Yamaguchi, Ja-
pan. 
  
3) The Mihonoseki chondritic meteorite: The Mihonoseki  
chondritic meteorite has been found after passing through 
wooden house in Mihonoseki, Shimane, Japan. Sporadic 
distribution of rosettes texture with 1µm in size can be found 
in spherules and fragments [8] of this sample. 

Water and chlorine exploration on the Moon:  The 
impact minerals of Akaganeite composition with Fe,Ni, 
Co, Cl and OH are considered to be found all lunar sur-
faces around impact craters, where Cl and OH ions are 
main ions for ocean-sea water composition (on the Earth).  
      Summary: The present study is summarized as 
follows: 1) Four meteorites of the Nio, Kuga, Mi-
honoseki and Carancas show micro-rosettes textures 
with Fe, Ni, Co and Cl-bearing elements with crystal-
line water phase as akaganeite-like composirtion. 2) 
The present comparative study suggests that lunar sur-
faces have crystalline hydroxyl (OH) and chlorine ions 
around impact craters or impact fragments. 
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