
BIODIVERSITY IN OUR LIVES
Professor Tom Bolger

Almost every aspect of human well-being is dependent
on biodiversity. The food we eat, the air we breathe
and the water we drink are all either directly produced
by other species, or their quality is dependent on the
activities of other species. Our food comprises largely
of organisms such as animals, plants and mushrooms
but the rate at which such food can be produced is
dependent on the availability of nutrients that are influ-
enced by species such as the bacteria which occur in
soil, or on those which aid digestion. Without plants
our atmosphere would not contain enough oxygen to
sustain animal life and in the absence of the actions of
multiple species of microorganism we would not have
clean waters or nutrients for plant growth. Of course,
the presence of other species also brightens our lives
because of the beauty and diversity that they present
to us each day. 

These contributions from biodiversity are now referred
to as ecosystem services and have been categorised
as provisioning (e.g. food production) regulating
(e.g. control of water availability), cultural (e.g. the
aesthetic and spiritual value of biodiversity) and sup-
porting (e.g. the contributions to the maintenance of
‘healthy soil’).1 These services are priceless but global
economic values of US$33 trillion per year have been
placed on them. In this context, the presence of earth-
worms in Ireland has been estimated to contribute up
to €723 million per year to livestock production.2

Against this background, it is estimated that as much
as 50% of the biodiversity which exists today will be
lost by the end of the century through our direct actions.
This has raised the issue of biodiversity loss as an unsus-
tainable consequence of development. Sustainable
development has been defined as ‘development that
meets the needs of the present without compromising

the ability of future generations to meet their own
needs’ and ‘unlike essentially all other scientific disci-
plines, conservation biology is a science with a time
limit, with the clock ticking faster as the human popula-
tion continues to increase’.3

W H AT  I S  
B I O D IV E RS I T Y ?

Biodiversity is not simply the number of species in an
area. It includes the genetic diversity within species, the
differences between species and the diversity of habi-
tats within a landscape. All of these make significant
contributions in terms of the continued provision of the
ecosystem services referred to above. We know rela-
tively little about this diversity. For example, we cannot
even guess to within an order of magnitude how many
species exist on Earth. Fewer than 2 million are currently
classified, and estimates range from under 5 million to
more than 50 million. Approximately 31,000 species
and 117 habitat types have been recorded in Ireland;
however, because of the small number of biologists cur-
rently trained to identify and classify living organisms,
and, because of poor funding in this area, further
advances are likely to be severely limited and species
may be lost without us ever knowing of their existence
or importance to the ecosystem.4

C AUS ES  O F  LOSS
This loss in biodiversity is driven primarily by land use
change, climate change, nitrogen deposition (e.g. acid
rain), introduction of non-native species and elevated
concentrations of atmospheric carbon dioxide. The rel-
ative importance of these factors varies from one part
of the world to another and from one habitat to
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another. For example, land use change is the primary
driver of loss of biodiversity on land in most parts of the
world, e.g. deforestation in the tropics, while the introduc-
tion of non-native species is particularly important in lakes. 

In all areas there is a natural turnover of species. For
example in bird species, the now common collared dove
was first seen in Galway in 1959. More recently, we have
lost the corn bunting and gained the greater spotted
woodpecker, presumably due to the decline in cereal cul-
tivation and the increased area of older forests. However,
the intensive management of much of our land has caused
the loss of many species locally.5 In addition, habitat
destruction means that a majority of the Irish habitats con-
sidered a priority by the EU are now considered to have
‘unfavourable overall conservation status’6 and their
integrity is being lost. 

The introduction of non-native species (such as the grey
squirrel) is known to affect local species (such as the red
squirrel).In Ireland, introductions have been particularly
damaging in freshwaters where they change the character
of the habitat through overgrowth that smothers native
species. The number of these invasive aquatic species
which have been introduced by humans is quite startling.
For example, in the Grand Canal and the River Barrow,
introduced species such as the African curly-leaved water-
weed, the dace, the bloody red shrimp, Nuttall’s
pondweed and the zebra mussel are all affecting other
species and biodiversity.

CO NS E RVAT I O N  
A N D  SUSTA I NA B I L I T Y

Biodiversity is fundamentally important to our continued
well-being but it is being lost as a result of human activities.
Various approaches have been used to attempt to stem this
loss. These include the establishment of protected areas
and single-species conservation programmes, which are
often enshrined in legislation. However, in recognising that
humans are an integral component of ecosystems, an addi-
tional approach, the ecosystem approach, was developed
in the Convention on Biological Diversity, an international
treaty aimed at sustaining the rich diversity of life on Earth.
It recommends that maintenance of ecosystem stuctures is
essential while accepting that they are used by humans

and require ‘adaptive management to deal with the
complex and dynamic nature of ecosystems and the
absence of complete knowledge or understanding of their
functioning’.7

The international framework provides for the conservation
of species within sustainably functioning systems and, if
operated effectively, removes the potential for total 
collapse through the inadvertent loss of species that were
keystone but which had not been recognised as such. As
Aldo Leopold put it ‘...if the biota, in the course of aeons,
has built something that we like but we do not understand,
then who but a fool would discard seemingly useless
parts? To keep every cog and wheel is the first precaution
of intelligent tinkering’.

N OT E S
1 Millennium Ecosystem Assessment 2005 Ecosystems and Human
Well-being: Biodiversity Synthesis. World Resources Institute,
Washington, DC.
2 Bullock, C. et al. 2008 The Economic and Social Aspects 
of Biodiversity — Benefits and Costs of Biodiversity in Ireland.
Government Publications.
3 May, R. M. 1988 How many species are there on earth? Science
247: 1441–1449.
4 Moriarty, C. et al. 2005 The Natural History Museum — Present
status and future needs. Royal Irish Academy, Dublin; FitzPatrick et
al.; 2010 Ireland’s Biodiversity in 2010: State of Knowledge.
National Biodiversity Data Centre, Waterford.
5 Purvis et al. 2009 Biodiversity – Monitoring, Functional Significance
and Management for the Maintenance and Economic Utilisation of
Biodiversity in the Intensively Farmed Landscape Environmental
Protection Agency, Wexford.
6 http://www.npws.ie/legislationandconventions/nationalbiodiversi-
typlan/(accessed 19 July).
7 http://www.cbd.int/(accessed 19 July).

RA
ROYAL IRISH ACADEMY 

I

Tom Bolger is Professor of Zoology at University College Dublin

Royal Irish Academy, 19 Dawson Street, Dublin 2. Phone: 01 6762570. Email: lifesciences@ria.ie



<<
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


