
Problem
In many western European countries the habitats of many
species are under continuous threat because of changes in
land use, road management, pollution, recreation and
urbanization. In the Netherlands, this has led in 1988 to the
extinction of one of the foremost aquatic mammals, the otter
(Lutra lutra). In the 1990's extensive measures have been
undertaken to facilitate the reintroduction of the otter in a peat
bog wetland composed of national park De Weerribben, De
Wieden and several other water-rich sites: water quality was
increased, roads were closed, connectivity among sites was
improved by tunnels and other fauna passages, and
agreements with local fishermen were established. All to
ensure a successful return of the otter to the Netherlands. In
2002 the first otters were released, and to guide their return
an extensive monitoring programme was started, not only
based on traditional ecological methods, but also incorporating
recently developed molecular genetic and hormonal methods.

Objectives
What ecological, social and economic measures are necessary
to ensure the establishment and maintenance of a viable otter
population in the Netherlands?

Approach (ecology)
Released individuals were tagged with radio transmitters to
gain insight in their behavior, home range and dispersal.
Transmitters function, however, only for about 1-2 years.
Therefore, also a DNA fingerprint was determined from all
individuals. Because otters mark their territory with spraints
(faeces), which contain DNA of the gut cells, individuals could
also be recognized based on their DNA profile. Moreover,
spraints contain concentrations of hormones and possible

pollutants. Thus, by assessing concentrations of hormones the
status of female otters (pregnant or not) could be established.
Concentrations of pollutants will provide information about the
quality of the habitat. 

Results
Initially, the fate of the released otters was traced by radio-
telemetry. Later on, DNA fingerprints and assessment of
hormone concentrations in spraints confirmed the presence of
the initially released individuals. It also revealed that several
females were pregnant and the presence of at least two
newborn otters. The molecular and hormonal methods proved
to be valuable tools for assessing the population status.
Moreover, because the genetic fingerprint of newborns is
known, their fate can be traced without any further human
involvement.

Follow-up
Continuous monitoring is envisaged to follow individual and
population fate. Landscape reconstructions, local road
changes and closures, might be necessary to ensure the
survival of the population. Release of otters in neighbouring
habitats is considered.
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Dutch Ministry of Agriculture, Nature and Food Quality. 

Contact
Drs. Hugh Jansman, +31 317 477867, hugh.jansman@wur.nl
Dr. Hans Peter Koelewijn, +31 317 477924, hanspeter.koelewijn@wur.nl
Dr. Loek Kuiters, +31 317 478754, loek.kuiters@wur.nl
www.otter.alterra.nl

Monitoring the reintroduction of species: 
establishing a fruitful marriage between ecology and 
molecular genetics

Leaflet Monitoring Otter.qxp  25-2-2005  16:38  Pagina 1



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


