
The threatened Polylepis forests of Peru are
important for many endangered birds and other
animal species, as well as being an invaluable
resource for highland people. These woodlands
grow throughout the Andes and are found above
the usual treeline, right up to the snowline. The
environment in these places is challenging to
most species, and this explains the conservation
value of these woodlands: they are filled with
species adapted to the peculiar, high-altitude
conditions found nowhere else.

Rainforest Concern is helping to conserve
Polylepis forests in the high Andes of Peru through
its collaboration with ECOAN, a group of Peruvian
biologists who work with local people to provide
alternatives to forest destruction. In 2005, the
University of Plymouth began a programme of
research, with ECOAN and Rainforest Concern, to
help understand the ecology of this important
habitat and several key species there. The work is
based in the Cordillera de Vilcanota, between
Cusco and Machu Picchu. 

Before detailed forest ecology work could begin,
the woodlands needed to be mapped. In such
mountainous terrain, it is not practical to discover
where the woodlands are by visiting each of them
on foot. Instead, a satellite image from 2002 was
analysed using specialist equipment at the
University of Plymouth to highlight the possible
locations of Polylepis woodlands. The woodlands
reflect light in a different way to the surrounding
vegetation types, rocks and snow, and this can be
brought out by manipulating the satellite image
on a computer.
To check that the satellite map accurately
represented the true distribution of the Polylepis
woodlands, one valley was targeted for more
detailed study. The whole area was walked and
photographed, in order to refine the map. The
finished map shows clearly where all the
fragments of forest are located, and forms the
basis for biodiversity work in the future. 
The map also provided another opportunity: to
look at how the forests have changed over the
last 50 years. The Peruvian military took air
photographs of the area in 1956, and by
identifying the forest on these and adding them to
the computer analysis, it is possible to see how
the forests have changed since then. This work
demonstrates convincingly that most of the
woodlands have not changed very much in size in
the last 50 years, though a small number have
been lost or damaged. In general, the forest cover
seems to have remained remarkably constant.
This is extremely valuable information when
planning conservation strategies. 

However, the location of forest patches is not the
only thing to consider. There seems to be a slow,
but important reduction in the density of the
trees. The research team carried out interviews
with local farming families to ask them about the
forests, and this confirmed the decline in forest
quality. Overwhelmingly, elderly local farmers
described the opening up of the forest canopy and
the loss of large, straight trees by selective felling.
Although the forest patches remain, the quality of
the habitat appears to have been reduced. 

It seems that efforts to conserve the remaining
patches of forest in this part of Peru should
concentrate on working with local farmers to help
them to manage the forests, and in particular the
quality of the forest habitat. In this way, the
species that rely on these woodlands will live on,
alongside the Andean people who have lived
there for thousands of years.

The lack of change in forest cover over the last 50
years also highlights the difficulty Polylepis
experiences in colonising open areas. There is not
much evidence that tree seedlings are able to
survive outside the protection of the forest
canopy. This may be due to the environmental
conditions, which are much more challenging in
the open, or to human land use such as fires,
cultivation of potatoes and heavy grazing.
Another focus for the team's work has been
examining the requirements of the seedlings, with
a view to lending the plants a helping hand in the
future. 

Rainforest Concern has already taken some
important steps in this regard and, with help from
its supporters, has funded the planting of
thousands of Polylepis trees in areas where it has

been lost. The Plymouth team carried out some
detailed monitoring work in one of these areas.
Despite the steep, rocky ground at altitudes above
4500 m above sea level, the plants have survived
extremely well (fewer than 1 in 20 plants had died
one year after planting). This is a testament both
to the resilience of Polylepis itself, and the manner
in which the planting was carried out by ECOAN
and local farmers. Researchers from Plymouth
University are also helping to develop a manual to
train local biologists in how to monitor the quality
of the remaining woodlands, and so focus the
conservation work. Rainforest Concern has also
funded a local radio campaign in the local Quecha
dialect to warn about the risks to these
endangered woodlands of burning mountainside,
which has been a long established but damaging
practice, and the purchase of locally made clay
stoves, which are more fuel efficient and so help
economise on the amount of wood needed for
fuel. ECOAN are also working on developing other
renewable sources of wood, and alternative
activities to help generate income for these rural
communities.

The results of this collaborative project were
presented at an international conference on the
ecology and conservation of Polylepis forests,
which was hosted by ECOAN in Cusco in May
2006, and organised by its President Constantino
Chutas. The conference was a great success,
attracting some 200 scientists and conservation
groups from around the world, who compared
their work involving many different species of
Polylepis and different habitats across Latin
America.
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High-altitude Polylepis forests represent one of the most
threatened habitats in South America by Dr Paul Ramsay, University of Plymouth

Expedition group from Plymouth University with ECOAN

PERU
population:  28 million
capital:  Lima
total land area:  128,522,000 ha

primary forest 1990:  62,910,000 ha
primary forest 2005:  61,065,000 ha 
primary forest lost 1990-2005:  1,845,000 ha



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


