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SCOTTISH NATURAL HERITAGE 
 
SCIENTIFIC ADVISORY COMMITTEE 
 
Darwin Tree of Life Project – Information paper  
 
Purpose 

1. This paper briefs the Committee on the Darwin Tree of Life project in Scotland, and 
SNH’s involvement.  

 
Action 

2. The committee is asked to: 
 

i) Note progress to date; and 
ii) Comment on the suggested selection criteria, noting sections 12 and 13 of 

the paper.  
 
Preparation of paper 

3. This paper was prepared by David O’Brien and Jeanette Hall with input from 
Professor Pete Hollingsworth (RGBE). It is sponsored by Des Thompson. 

 
Background 

4. The Darwin Tree of Life programme is an ambitious project to genome sequence all 
67,000 eukaryotic species in the British Isles. It is funded by the Wellcome Trust and 
led by the Sanger Institute in Cambridge. The resulting data will be of enormous 
value to the international scientific community, including those working in biodiversity 
conservation, life-sciences, medicine, alternative energy and climate research. The 
data will be publically available and will also act as a global resource for public 
engagement experts, naturalists, citizen scientists, university students and schools. 
 

5. The first phase is funded (£10 million) – and this will cover genome sequencing 2,000 
species, and collecting a further 8,000 species in the next two years.  The samples 
for the project will be acquired via a set of genome acquisition laboratories that will 
be responsible for collection, identification, and making reference voucher 
specimens. The genome acquisition laboratories include: Royal Botanic Garden 
Edinburgh, Royal Botanic Gardens Kew; Natural History Museum; University of 
Oxford; and the Marine Biological Association (Plymouth). 
 

6. Wytham Woods in Oxfordshire was initially chosen as a pilot site and the Programme 
Manager, Professor Mark Blaxter is keen to have at least one, and ideally two, 
Scottish pilot sites too.  A preliminary discussion with Professor Blaxter focussed on 
having a western site of high biodiversity value, with specialist Scottish species, and 
a Central Belt site that would be easily accessible to urban dwellers. 
 

7. At a meeting between Professor Andrew Millar, RESAS and SNH on 23rd October, 
2019, SNH was tasked with preparing a short paper to develop some options for 
Scotland to engage with the Darwin Tree of Life Project. This paper has been 
developed in response to that commission and includes ideas discussed with 
attendees of the SBS Science Conference on 18th November, and subsequent input 
from Professor Millar. 
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8. The project will contribute to Scotland’s international reputation as a leader in genetic 
research and encourage cutting-edge skills development.  SNH’s involvement in this 
project will demonstrate our leadership within Scotland in working with new 
technologies for the benefit of Scotland’s nature and people, adding value to the 
project, and ensuring that we are able to make best use of the outputs.  This builds 
on the recent publication of the Aichi 13 report led by RBGE, The Royal (Dick) 
School of Veterinary Studies and SNH https://www.nature.scot/scotland-world-first-
genetic-diversity.  
 

9. The Darwin Tree of Life project also ties closely to SNH’s objectives, and will 
particularly help with the following priorities identified in SNH’s Strategic Evidence 
Needs: 
 

a. It represents an important use of new technologies to improve our 
understanding of habitats and species (Outcome 2) – SNH staff will have the 
opportunity to be part of the fieldwork, both targeting species and learning 
collection and processing techniques.  

b. The pilot sites will provide valuable foci for STEM engagement, inspiring 
people, particularly young people, to connect with nature in a novel way 
(Outcome 1) - having publically accessible sites will give learners the 
opportunity to see geneticists in the field and hopefully see science as a 
career opportunity.  

c. It will help us to measure the success of a network approach, especially for 
cryptic species, including the contribution from enhancing effectiveness of 
protected areas (Outcomes 1,2,3) – the project will give us a baseline which 
can be used in future monitoring, particularly as genetic techniques become 
more affordable.  

 
Selection 

10. The discussions in SNH led to a strong desire to pick a primary site with a range of 
habitats and species for which Scotland has international responsibility.  The Atlantic 
Rainforest Zone was identified as having an extremely diverse species mix, including 
several global endemics.  There was also some enthusiasm, particularly from 
Professor Blaxter, for an additional Central Belt site that could bring the work to a 
wider cross-section of society and help foster greater community valuation of 
biodiversity. Sites should have the facilities both to support workers collecting 
material and to provide interpretation for visitors interested in the project.  This will be 
particularly important if the sites are to function as foci for STEM engagement, 
inspiring students at all levels to appreciate the opportunities to get involved with 
genetic research.  Candidate sites should also have a history of biodiversity 
research, with good records to enable us best to select species for sampling.   
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11. The table below shows how a range of sites meet the selection criteria, described in 
more detail in Annex I: 

 
 Good 

biodiversity 
records 

Managed 
for 
biodiversity 

Visitor 
facilities 
(C=centre, 
A=accom’) 

Species for 
which 
Scotland has 
International 
responsibility  

Atlantic 
rainforest 
zone 

Endemics 

Beinn Eighe ++ Y A,C ++ Y  2 
Abernethy ++ Y A,C + N 1 
Ariundle + Y N ++ Y (1 poss) 
Taynish + Y (A) ++ Y (1 poss) 
Glen Finglas + Y N + N  
St Kilda ++ Y A,C ++ N 2 
Forsinard 
Flows 

+ Y C + N  

Glen Affric ++ Y N + N 2 
Mar Lodge ++ Y A + N 2 
Caerlaverock ++ Y A,C + N  

 
 

12. We recommend Beinn Eighe as the primary Scottish site. Not only does it meet 
the criteria above, as the UK’s first NNR and first Gene Conservation Unit, it is 
internationally recognised. Furthermore, it includes some of the least disturbed 
habitats in the UK comprising oceanic woodland and upland heath, and 
internationally important assemblages of lichens and bryophytes (it is the only site for 
the endemic liverwort northern prongwort), as well as better known species such as 
Scots pine. Staff at the site are enthusiastic to support the project which as well as 
offering an opportunity to push forward our knowledge of the genetics of wild species, 
also has potential for wider engagement via media and outreach events.  
 

13. We propose that the second should be selected by a subgroup in consultation 
with relevant agencies and NGOs, and suggest the following criteria as a starting 
point, beyond outstanding biodiversity value.  

 
 Near centres 

of population 
Accessible 
by public 
transport 

Visitor 
facilities 

Managed for 
recreation 

High 
footfall 

Site 1      
Site 2…      

 
14. SNH would not be expected to make a financial contribution to the project. However, 

there would be costs in staff time, travel and subsistence and in producing 
interpretive material. 

 
 

Next steps 

15. The project in Scotland is led by Professor Pete Hollingsworth (Director of Science
and Deputy Keeper, RBGE) with support from Dr Rob Ogden (Director of 
Conservation Science, The Royal (Dick) School of Veterinary Studies) and David 
O’Brien (SNH). The Scottish DNA hub members were briefed on the project on the 
19th November and will continue to provide expert support as needed. 
 

16. Given current funding, sample collection could begin in Q4 of 2019/20. SNH’s NNR 
team are aware of, and support, the concept. We will also be working with local 
ringing groups to take samples from birds. This work will be conducted under licence. 
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Contact:  

 
David O’Brien   david.obrien@nature.scot  
Jeanette Hall  Jeanette.hall@nature.scot 
  
 
20 February 2020 
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Annex 1 

Scottish Endemic species considered in this paper 
 
Northern Prongwort (Herbertus borealis) Beinn Eighe 
Scottish threadmoss (Pohlia scotica) Argyll, Dunbartonshire and Easter Ross (none of the 
shortlist sites) 
Dixon's threadmoss (Bryum dixonii) central and north-west Highlands, Skye, Rum and St 
Kilda, Glen Affric 
Scottish beardmoss (Bryoerythrophyllum caledonicum) Breadalbane inc. Ben Lawers 
Lochaber Skye and Rum. (none of the shortlist sites) 
Shetland mouse-eared chickweed (Cerastium nigrescens) Unst (none of the shortlist sites) 
Scottish primrose (Primula scotica) Sutherland, Caithness and Orkney (none of the shortlist 
sites) 
St Kilda dandelion (Taraxacum pankhurstianum) St Kilda 
 
White-script lichen (Fissurina (Graphis) alboscripta) likely to be on Ariundle and Taynish, 
but not recorded 
Lichens (Halecania rhypodiza, H. bryophila, H. micacea) (none of the shortlist sites) 
 
Weevil (Protapion ryei) Western Isles (none of the shortlist sites) 
Fonseca's Seed Fly (Botanophila fonsecai) Dornoch (none of the shortlist sites) 
Northern February Red Stonefly (Brachyptera putata) Highlands Mar Lodge 
Scottish crossbill (Loxia scotica) Highlands - Beinn Eighe, Abernethy, Glen Affric, Mar 
Lodge 
 
The list excludes apomictic species such as Sorbus, Hieracium and Euphrasia spp., and 
several freshwater fish which, although sometimes listed as endemic, are not recognised as 
valid species by SNH specialist (Professor Colin Bean) or by Maitland, P. and Lyle A.A. (1996) 
"Threatened freshwater fishes of Great Britain".   
 
For the purposes of this document, international responsibility species include bryophytes, 
lichens, seabirds and other marine and coastal species. 
 


