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  Genetic Translocation as a Management Option for Species  
  Threatened by Climate Change 

When to Implement Genetic Translocation? 
The aim of genetic translocation is to establish viable populations capable 
of persisting in the face of environmental change. Scientists agree that 
there are a number of circumstances where genetic translocation might 
be considered as a response to climate change.  

The first concerns threatened species that have suffered severe           
reductions in genetic diversity and where dispersal processes have been 
disrupted by habitat fragmentation.    

For example, the mountain pygmy possum, Burramys parvus, is currently 
located in three genetically distinct, isolated populations and is threatened 
by climate change in the Australian Alps. Individuals from more            
genetically diverse populations could be moved to augment inbred     
populations. 

Secondly, moving individuals from warm-adapted populations to colder 
locations could increase the probability of adaptation. For instance,   
populations of the same species of Eucalypts can differ in characteristics 
that make them more prone to drought or heat waves. Mixing genotypes 
from these populations can help provide an insurance policy that at least 
some trees will survive. 

Finally, species threatened in their current range could be translocated to 
new sites within their historical range. For example, Acacia attenuate is 
threatened by fire and urban development in Queensland, and plants 
could be translocated to a nearby safer site, capturing the genetic        
diversity of the original population.  

What is Genetic Translocation? 
Genetic translocation differs from assisted migration in that 
individuals/genes are moved from one population into       
another existing population in order to increase genetic     
diversity and increase resilience to environmental change.  

For example, a widespread plant species may occur across 
different altitudes, and introducing seeds from a low altitude 
population may allow high altitude populations to evolve 
traits to cope with a warmer, drier climate.   

Genetic translocation is generally considered a safer and 
less controversial option compared to assisted migration, but 
there are still a number of potential problems and factors to 
consider. 

As climatic zones shift, some species will be unable to disperse or adapt fast enough to cope with 
rapid climate changes.  Apart from assisted migration, a second option to aid high risk species is   
genetic translocation.  

This process focuses on moving individuals or gametes from one population to another within a species’       
current/historical range as a way of enabling gene flow and conserving/enhancing adaptive potential. 

This information sheet explains the concept of genetic translocation as a management strategy for terrestrial    
plants and animals affected by climate change, including  implications for managers and policy-makers.  

Microsatellite gel identifying genetic variation among      
individuals, reflected by banding patterns. Genetic                
translocations could increase variation among individuals 
within populations (© N. Endersby) 

The critically endangered mountain pygmy 
possum is a good candidate for genetic 
translocation, with the aim of increasing 
genetic diversity in isolated, inbred       
populations. (© D. Heinze). 



Implications for Managers and Decision-makers 
Genetic translocation could benefit both threatened organisms and also widespread species which might be 
threatened by climate change in the future. Costs and risks are likely to be considerably lower than those       
associated with assisted migration.    

However, there are risks involved, and these should be assessed on a case-by-case basis through risk          
assessment, including factors such as levels of suspected inbreeding depression and heterosis, population size, 
and rates of gene flow. Decision tree analysis and modelling are likely to be useful tools to assess outcomes. 

Initially, small numbers of individuals could be introduced and monitored over generations to test for fitness 
changes over time. New populations might be successfully created by mixing genotypes from several         
populations, which could then evolve by selection and provide a level of pre-adaptation to future environmental 
changes. 

Further, a classification of translocations based on specific genetic goals should be developed, for both threat-
ened species and ecological restoration, separating targets based on ‘genetic rescue’ of current population   
fitness from those focused on maintaining adaptive potential.  

Which Species and When? 

A number of factors should be considered before deciding if and when a species is a candidate for genetic 
translocation.   

For all species, levels of genetic diversity within populations needs to be considered.  The benefits of             
introducing genes into target populations and decreasing levels of inbreeding depression should also be        
assessed, along with potential for aiding in future climate change adaptation measures.  

Conservation funds will be more readily available for threatened, high profile species.  However, these species 
may already be genetically depauperate and found in isolated populations, meaning fewer potential source 
populations with fewer genetic options available. 

For currently non-threatened species which may become affected by climate change, there is more time     
available to assess populations and genetic traits. Locally adapted genotypes are also more likely to occur 
across multiple populations and potential source populations can be more easily selected for desired levels of 
genetic diversity and differentiation. 

About the Adaptation Research Network for Terrestrial Biodiversity 

The Adaptation Research Network for Terrestrial Biodiversity is one of eight research networks administered by the National 
Climate Change  Adaptation Research  Facility.  It is hosted by James Cook University in Townsville, north Queensland. 

Convenors:   Coordinator:   More Information: 

Prof. Steve Williams  Dr Yvette Williams  To join our Network, please email  

Ph: +61 (0)7 4781 5580  Ph: +61 (0)7 4781 5552  yvette.williams@jcu.edu.au. 

stephen.williams@jcu.edu.au yvette.williams@jcu.edu.au     
        For more information on the Climate  
Prof. Lesley Hughes  Our Website:   Change Adaptation Research Facility  

Ph: +61 (0)2 9850 8195  www.nccarf.edu.au/terrestrial and other Research Networks,                    
lhughes@bio.mq.edu.au biodiversity               please visit www.nccarf.edu.au        
          

This information sheet was designed and compiled by Jo Isaac, with professional input from Ary Hoffmann & participants at the NCCARF ARN-TB Genetic 
Translocation Workshop.          

Potential Problems of Genetic Translocation 
There are potentially two situations where risks might be associated with 
genetic translocation. These include:  

1. The likelihood of outbreeding depression—whereby offspring   
arising from crosses from the two populations have reduced     
fitness and are less viable. 

2. Loss of local adaptation— where two populations are adapted to 
different local conditions, and the F1 (first crossed generation) 
from crosses between them is adapted to neither environmental 
condition and therefore has lowered fitness. 

Research suggests that the risks involved with (1) are low, and arise  
when populations have significant local adaptation and/or have been 
isolated for a long time. Outbreeding depression typically involves the 
F2 or later generations, as the F1 generation often shows heterosis 
(outbreeding vigour), which can increase fitness. 

Experiments demonstrate low levels of local 
adaptation along elevational gradients in the 
alpine forb Craspedia lamicola (© S. Byars) 


	INFORMATION SHEET THREE  


<<
  /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


