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Mallorca is the largest island (1,405 square miles, slightly larger than
Rhode Island) of the Balearic archipelago.  Due to its strategic loca-
tion in the western Mediterranean it has been densely populated
throughout its long and colorful history.  The successful agriculture-
based economy that evolved there made territory an important
cultural issue.

The flatlands were obviously the most desirable areas and these
were possessed by the most important families, the descendants of
the noblemen with King James I who defeated the Moors and took
control of the island in 1229.

The forests were slowly transformed into cultivated land by the
landed gentry and the religious orders, especially the very organized
Cistercians.  Trees were cut, water channels, mills and cisterns built
and the forests physically adapted to suit economic ends.  The
mountainous areas, with hardly any soil, remained wild.  The poor
people, called roters, (ro-TAIRS) started to establish agreements
with the landlords: for the right to inhabit and cultivate a section of
hilly terrain they would give the landlord half of what they were
able to make the land produce—the practice known elsewhere as
sharecropping.  The wealthy landlords had nothing to lose, and the
poorest people had the opportunity to make a living.

Thus, the hills began to change.  Retaining walls, called marges,
tamed the stony landscape step by built step.  Erosion was checked
and the soil was held in cultivable terraces on which crops like
olives, grapes and onions were grown, produce that had been
exported since Roman times.  The Sierra Tramuntana is a mountain
range in the northwest quadrant of the island; in this area alone
over 10,000 linear miles of marges were built over time.

After generations of hardscrabble life the most resourceful and hard
working roters had been able to earn the means to buy the land and
the territory started to change from large estates to small farms or
fincas.  Social revolution was the by-product of the transformation
of the natural landscape.

Once the erosion was controlled, agriculture in the mountains
became possible.  Vineyards, olive trees and other plants brought a
green carpet to the mountains.  Greenery attracts rain, and rain
abets the development of a successful agricultural economy.

The dry walls are a home for many creatures: snakes, insects, and
especially caracoles, or snails, which were an important source of
protein in the meager diet of the poor folk and are a delicacy still in
Mediterranean cuisine.
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The last decades have witnessed an increas-
ing trend for tight stone fitting.  This was
never traditional in the past.  It is nothing a
marger could not do, but simply illogical in
terms of efficiency. Furthermore, smaller
joints mean the snails would not be able to
house in the marges, thus blocking the pos-
sibility of gathering them. 

To clarify, we are talking here about coun-
tryside agricultural terrace walls.  There are
tight fitting walls dating from 19th century,
civil works, such as the roadway walls
ordered by Queen Isabel II.  These civil
works started a trend towards tight fitting
that is basically urban.

THE EVOLUTION OF SKILL
Agriculture has always been the proving
ground of the art of the stonemason.  The
ingrained habit of using stone to build non-
mortared walls evolved into a traditional
building art form, the principles and aes-
thetics of which were passed from genera-
tion to generation of craftsmen capable of
conceiving of and executing more demand-
ing and technical stonemasonry designs
such as roadways, bridges, water channels
and reservoirs, flooring, pavements and,
ultimately, sculpture.

DISTINCT FEATURES OF 
A MALLORCAN WALL

Dry Stone Walls, Polygonality 
and Arches
In general Mallorcan walls, are comprised of
pentagonal and/or hexagonal shaped
stones.  In rural walls stones are usually
placed in the wall as they are found, with lit-
tle or no shaping, so they tend to be only
rudimentary pentagons or hexagons.  In
more urban or formal settings the stones
tend to be tailored polygonal shapes. 

As indicated in the detail of the photograph
of Mestre Biel and as can be seen in the
other photographs,  the Mallorcan marge is
a complex mesh of many interwoven arch-
es.  In a well-built marge, most stones are
surmounted by an irregular arch of other
stones—and are themselves elements in
one or more other arches.

With rectangular coursed stonemasonry, if
a stone is taken out of the wall, a natural
corbelled arch is formed by the stones in
the courses above it.  With polygonal
masonry, what you get is a true arch
formed by 3 or more stones.  The wall
would  not even notice the missing stone
since the arch will be in tension.  Because

the ground under a wall tends to subside
here and there over time, especially after
heavy rains, the arches embodied in the
wall enter into tension.  Hence a polygonal
wall can withstand these movements better
than a rectilinear wall due to its inherent
tensile strength. 

The arch is one of the strongest and most
efficient building forms of all times, so it is
no surprise to discover that they are integral
to this walling system.

Non-Horizontal Coursed Wall
The stones are placed vertically instead of
horizontally.  In the event of the foundation
sinking, the stones adjust, find new posi-
tions, obey gravity, work like wedges; ten-
sile strength is not lost.  In a horizontally
coursed wall, a subsiding foundation imme-
diately causes a loss of tensile strength that
can never be regained.

It is no wonder that in Japan and Peru,
areas subject to earthquake, a polygonal

wall system evolved. The Mediterranean
historically is also a seismic zone, so the
technique could well be a universal anti-
seismic solution.

Paret en sec versus Paret en verd
In Mallorca there is a clear distinction
between the paret en verd, a horizontally
coursed house wall built with lime and
earth mortar, and designed to take top-to-
bottom bearing weight, and the marge, a
dry wall with non-horizontal courses,
designed to withstand the lateral pressure
of the earthen terrace behind it.

Capginyes
The capginya (see photo next page, top) is
a vertical column of sizable stones placed at
regular intervals within the marge.  This
simple and effective design is, in fact, an
integral pilaster or in-built corner that, in
the event of a collapse on one side, limits
the damage and sustains the other side
until the repair is made.

A scene from the Stone Foundation’s dry stone
walling workshop last summer in the village of
Deia, Mallorca:  Mestre (master) Biel Estela, 
76 years old, is assisted by workshop instructor
Lluc Mir as Michel Giannesini works nearby and
Donna Hasbrouck looks on.  Mestre Biel has
been working with stone since he was 13 years
old.  Building such walls has become second
nature with him and he is probably not conscious
of the interlocking series of arches that he is
incorporating into the structure of this one (see
detail).  Note the rudimentary but effective
Mallorcan scaffolding which can be easily
removed and repositioned: two planks resting on
two stout pieces of rebar inserted into crevices in
the wall (the soda can is a safety measure.)



<<
  /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 ()
  /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

  /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


