
1 Introduction  
 
It has been noticed that salts link the Earth’s spheres 

(Zheng,  2007),  and  rich  information  must  have  been 
recorded  by  salts  on  the  geological  processes  they 
involved in. Salts have been found on Mars, Europa, 
Enceladus, and salts might be common on planets (Zheng 
et al., 2013). Thus salts can be potential indicators for 
studying the geological history of planets. 

From the beginning of the 21st  century, much new 
knowledge  has  been  gained  about  planetary  salts, 
especially for Martian salts, and studies of salts on earth 
have helped not only on the explorations but also on 
explaining the salt related processes on other planets. For 
example,  the  basic  understanding  of  Mars  geological 
history benefited a lot from the observation of Martian 
salts (Bibring et al., 2006; Murchie et al., 2009).  

 
2 Origin of Salts 
 

In general, salts have three major types of origins:  
Sedimentary  salts,  originated  from  the  surface, 

subsurface water-rock interaction, salt forming ions were 
dissolved from igneous rocks, and from various types of 
brines.  

Magmatic or volcanic salts, brines can originate from 
high temperature water-rock or water-magma interaction.  

Atmospheric salts, mineral particles reacts gases in the 
air, usually associated with photochemical processes.  

Previous  studies  focus  on  extracting  the  planetary 
surface  environments  through the  investigation  of  the 
detected  sedimentary  salts  or  surface  brines.  Recent 
finding of Martian perchlorates has driven a lot of studies 
on atmospheric formation of salts (Hecht et al., 2009). 
However, little attention has been paid to the magmatic 
salts or the volcanic salts so far. This abstract addresses 

the importance of volcanic salts or magmatic salts for 
planetary science. 

 
3 Current Understanding of Planetary Salts 
and Potential  Importance of  Magmatic  or 
Volcanic Salts 
 

Thanks to the explorations, various kinds of salts have 
been  found  on  planets  other  than  the  Earth.  To  our 
knowledge, Martian salts are dominated by sedimentary 
salts, including carbonates, sulfates, and chlorides). The 
studies of these sedimentary salts have made important 
contributions  to  understand  the  aqueous  processes  on 
Mars. The detection of salty oceans under the icy shell of 
Europa and Enceladus suggests salt formation might be 
common for icy bodies. And these salts should belong to 
be sedimentary. 

The origin of magmatic salts and volcanic salts deeply 
involves in the interior processes of solid planets. For 
example, on Earth, Li and B bearing brines are proposed 
to be associated with volcanism or with hydrothermal 
activities  induced  by  tectonic  activities  due  to  the 
geochemical behaviors of Li and B. Thus, these salts can 
be potential indicators for studying the interior processes 
on solid  planets.  Besides,  if  a  planet  with  volcanism 
existed  in  its  geological  history,  like  the  moon,  is 
completely free of salts (Jolliff et al., 2006), the bulk 
chemistry of  its  pristine materials  must  be special  in 
certain sense, such as lack of hydrogen. Although it’s 
constrain on the chemical  composition of the pristine 
materials  of  Moon  need  to  be  clarified,  possibly  by 
combining geochemical modeling and field observation of 
volcanic activities on Earth in the future, which will be 
very important for better understanding the origin of the 
Moon (Canup and Righter, 2000).  

  

KONG Weigang, ZHENG Mianping and KONG Fanjing, 2014. Salts as Indicators for the Interior Processes of Solid Planets. Acta 
Geologica Sinica (English Edition), 88(supp. 1): 422–423. 
   
 

Salts as Indicators for the Interior Processes of Solid Planets 
 
 

KONG Weigang, ZHENG Mianping and KONG Fanjing 

 
MLR Key Laboratory of Saline Lake Resources and Environments, Institute of Mineral Resources,  

CAGS, Beijing 100037, China  

 Vol. 88   Supp. 1                                                                                                                                                                                 

* Corresponding author. E-mail: kfjbj2002@aliyun.com   

 

422 

ACTA GEOLOGICA SINICA (English Edition)  
http://www.geojournals.cn/dzxben/ch/index.aspx     http://mc.manuscriptcentral.com/ags June 2014 



ACTA GEOLOGICA SINICA (English Edition)       Vol. 88   Supp. 1     June 2014 

423 

Acknowledgements  
 

This  work  was  supported  by  the  NSFC  project 
41303049. 

 
References  
Bibring, J.-P., et al. 2006. Global mineralogical and aqueous 

Mars  history  derived  from  OMEGA/Mars  Express  data. 
Science, 312(5772): 400–404. 

Canup, R.M., and Righter, K. (eds.), 2000. Origin of the Earth 
and Moon. Tucson: Univ. Ariz. Press 

Hecht,  M.H.,  Kounaves,  S.P.,  et  al.,  2009.  "Detection  of 
perchlorate and the soluble chemistry of Martian soil at the 
Phoenix Lander Site. Science, 325(5936): 64–67. 

Jolliff, B.L., Wieczorek, M.A., Shearer, C.K., and Neal, C.R., 
(eds.), 2006. New Views of the Moon: Reviews in Mineralogy 

and Geochemistry, 60, The Mineralogical Society of America, 
Chantilly, Virginia. 

Murchie, S.L., Mustard, J.F., Ehlmann, B.L., Milliken, R.E., 
Bishop, J.L., McKeown, N.K., NoeDobrea, E.Z., Seelos, F.P., 
Buczkowski, D.L., Wiseman, S.M., Arvidson, R.E., Wray, J.J., 
Swayze, G., Clark, R.N., Des Marais, D.J., McEwen, A.S., and 
Bibring,  J.P.,  2009.  A  synthesis  of  Martian  aqueous 
mineralogy after 1 Mars year of observations from the Mars 
Reconnaissance Orbiter. J. Geophys. Res., 114: E00D06. 

Zheng, M.P., 2007. Expansion of salt science——thoughts on 
saline systems research (in Lieu of Preface). Acta Geologica 
Sinica, 81: 1603–1607 (in Chinese). 

Zheng, M.P., Kong, W.G., Zhang, X.F., Chen, W.X., and Kong, 
F.J., 2013. A Comparative Analysis of Evaporate Sediments 
on Earth and Mars: Implications for the climate change on 
Mars. Acta Geologica Sinica(English edition), 87(3): 885– 
897.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


