Study into the reindeer on South Georgia
Following six years of research at Durham University, Fiona Lovatt (nee Hatchell) has finally completed her PhD with a thesis entitled ‘A study of the impact of population bottlenecks on the genetics and morphology of reindeer (Rangifer tarandus tarandus) on the island of South Georgia’.

 This thesis completes the work inspired and begun by the BSES Millennium Expedition, which briefly visited South Georgia over a couple of days from 31st December 1999.  A number of other individuals and expeditions kindly collected further samples and many members of the South Georgia Association are included in the acknowledgements at the beginning of the thesis.

The completion of Fiona’s research was very much a labour of love, undertaken on a part-time basis to fit around her job as a farm vet and the birth of her daughter, Jessica.  The research was self-funded and was only possible due to small project grants contributed by the Shackleton Scholarship Fund, the Trans-Antarctic Association and the British Ecological Society.

In due course, Fiona’s complete thesis will be available via the British Library thesis service and she is also in the process of submitting a couple of papers for publication in scientific journals.  However, for those members of the Society who simply want to know the main findings without all the technical jargon, there follows an attempt to summarise the thesis.

There are currently two separate populations of reindeer on South Georgia, the Barff herd and the Busen or Husvik herd.  The founder group of the Barff herd comprised three males and seven females introduced to Ocean Harbour in 1911.  The Husvik herd was founded by the introduction of three males and four females into Husvik Harbour in 1925.  Records suggest that both founder groups of reindeer came from Filefjell Reinlag, a reindeer herd based at Hemsedal, Buskerud, southern Norway.   A single newspaper report from 1928 suggested that a further four females were sent from Norway to the Husvik herd in that year, though there are no further references to these extra reindeer and no confirmation that they actually arrived on South Georgia.

Each of the introductions of reindeer caused a genetic ‘population bottleneck’ and the inaccessibility and geography of the island has ensured that the South Georgia reindeer herds have been isolated from immigrants and separated from each other.   Although it is relatively easy to research genetic bottlenecks in populations of fruit flies in a laboratory, it is much less common for it to be possible to study unmanaged populations of large mammals in such detail.  The opportunity offered by the reindeer on South Georgia is particularly special as there are well-documented historical details, such as the size and date of the bottlenecks and census data from each herd over the past century.  There is also access to suitable samples from each of the South Georgia herds as well as the source herd in Norway.

The study aimed to investigate the impact of the two separate population bottlenecks on both the genetics and physical appearance of the reindeer by comparing the three herds.  Skeletal measurements were used to compare how symmetrical the reindeer are and how much variation there is in size and shape between individuals within the different herds. Asymmetry within an individual or wide variation between individuals may be the first indicators that a population is under some sort of developmental stress such as one might expect from intense inbreeding.

Samples were collected from carcasses collected on South Georgia and from culled reindeer from Norway.  Where possible, DNA was extracted from skin samples, though there were some South Georgia samples where it was necessary to drill into teeth.  DNA was obtained from 63 Barff samples, 59 Husvik samples and 97 Norwegian samples.  Separate tiny sections of the DNA were amplified (by polymerase chain reaction) so that comparisons could be made.  

The physical measurements were made on 41 skulls from the Barff herd, 23 from Husvik and 46 from Norway.  Using precision callipers, 44 separate measurements were each repeated three times on each skull.

Each of the South Georgia herds showed significant genetic differentiation from each other and from the source Norwegian herd, indicating that they are each now genetically unique populations.  The Husvik herd showed decreased levels of genetic diversity compared to the Barff herd and both South Georgia herds showed significantly lower levels compared to the Norwegian herd.

  Both South Georgia populations showed increased levels of fluctuating asymmetry and morphometric variation compared to the Norwegian population with increased levels in the Husvik herd compared to the Barff herd.  This suggests that the South Georgia reindeer show the early stages of being less developmentally stable than the source Norwegian reindeer.  Both South Georgia populations had smaller overall skull size than the Norwegian population though this may be due as much to a plastic environmental response as to a consequence of the genetic bottlenecks.


Both the physical and genetic consequences of the bottleneck were found to be more pronounced in the Husvik than the Barff population.  This may be due to the fact that the Husvik population was smaller for much longer than the Barff population, which records suggest increased in size rapidly following its introduction.  Although the numbers of reindeer in each introduction were comparable, the Husvik herd experienced more intense inbreeding due to a prolonged small population size.  The study illustrated the effect of stochasticity (chance) on the outcome of a population bottleneck.

In the conservation of endangered species, scientists are often interested to know whether a population has previously experienced a genetic bottleneck as it can have significant consequences on the subsequent ability of that population to survive.  One method of determining whether this is the case involves comparing the genetics of an actual population with computer models, looking for particular ‘bottleneck signatures’.  
Fiona was able to use the data from the South Georgia reindeer to validate a number of commonly used ‘bottleneck signatures’ and to establish which are more reliable.

The reindeer on South Georgia have provided a good opportunity for some useful and original research and there would be a number of further interesting investigations that could be undertaken if there is someone with suitable inclination, time and funding!

Fiona would like to thank all readers who contributed to this study in any way.  If you would like to discuss any aspect of the project with her, she can be contacted on pfmlovatt@metronet.co.uk
