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Abstract This paper presents Cu–Zn–As geochemical

data from stream sediment surveys carried out in the

three main watersheds of the Coquimbo Region of Chile.

This mountainous semiarid realm occupies an area of

40,656 km2 between 29� and 32�S. Given that the area

has a long historical record of mining activities, important

environmental disturbances were expected. However,

despite the detection of three major geochemical

anomalies for Cu, Zn, or As, only one can be unmistak-

ably linked to the development of mining–metal recovery

procedures (Andacollo–Panulcillo). An investigation of

the other two anomalies (Elqui and Hurtado) reveals

three major causes that fully or partially account for

them: (1) the type of ore deposit and associated hydro-

thermal alteration; (2) the regional structural setting

(intensity of fracturing); and (3) climate–landscape. Cu–

Au–As epithermal deposits/prospects along the so-called

El Indio belt are here regarded as the sources of both the

Elqui and Hurtado anomalies. The strong advanced

argillic alteration present in some of the epithermal

deposits/prospects of the El Indio belt may have induced

the loss of the buffering capacity of rocks, and therefore

favoured metal dispersion during later oxidation–leach-

ing of sulphides. This applies to the Elqui and Hurtado

anomalies. Conversely, given that the potassic, propylitic

and phyllic alterations do not affect the buffering

capacity of rocks, only minor metal dispersion is ob-

served in relation to the Los Pelambres porphyry copper

deposit. Besides, the epithermal belt is located within a

highly fractured Andean domain (3,000–4,000 m of alti-

tude), which may have conditioned the fast unroofing of

ore deposits, contributed to enhanced circulation of

meteoric waters, and eventually, to strong oxidation, and

leaching of metals. Metal dispersion is aggravated during

rainy years in response to strong El Niño episodes.
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Study area

An introduction to the problem

This paper presents integrated results from stream

sediment surveys carried out successively in the three
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Universidad de Castilla-La Mancha,
Plaza M. Meca 1, 13400 Almadén, Spain

123

Environ Geol (2007) 53:283–294

DOI 10.1007/s00254-007-0643-8


	Mineral deposits and Cu-Zn-As dispersion-contamination �in stream sediments from the semiarid Coquimbo Region, Chile
	Abstract
	Study area
	An introduction to the problem
	Geology and mineral deposits

	Materials and methods
	Results
	Mineralogy of the sediment fraction
	Geochemical anomalies in the stream sediments
	Major geochemical anomalies: geological-industrial setting of the source
	Minor geochemical anomalies: geological-industrial setting of the source


	Origin of the Elqui and Hurtado anomalies:�a discussion
	Geological and mineralogical aspects
	Regional fracturing
	Climate and physiography

	Conclusions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice




