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1. Indicate the level of achievement of the project’s original objectives and include 
any relevant comments on factors affecting this.  
 
Objective N

ot 
achieved 

Partially 
achieved 

Fully 
achieved 

Comments 

Identifying the PD 
distribution of the 
gymnosperm community 
along the Sierra Madre 
Oriental. 

   We were able to use three 
chloroplast sequences per species 
to build a local community 
phylogeny and model species 
distribution from which 
phylogenetic diversity indices were 
obtained and its potential 
distribution was successfully 
mapped across the landscape. 
Future work needs to be done to 
take the potential distributions to 
real species distribution and 
update maps with the current 
species distribution taking into 
consideration recent fires, land use 
change, lodging and urban 
establishments.  

Identification of ED 
species (Evolutionary 
Distinct) which might not 
have been assessed 
before or are not globally 
recognized as 
endangered. 

   Based on the built phylogeny the 
evolutionary distinctiveness of each 
species was determined and most 
distinct species were identified. 
 
 

Exploring the possible 
discrepancies between 
globally endangered 
(EDGE) and locally 
endangered (EDLE) we 
would highlight the 
importance of local risk 
assessments to protect 
regional genotypes that 
might prove useful in 
future conservation 
actions 

   Using the IUCN global conservation 
status as well as the local Mexican 
NOM-059 protected list of species 
we obtained EDGE and EDLE 
indices for all species. Differences 
were observed and important 
information gaps were identified.  
However, for a proper updated 
ranking of species priorities, IUCN 
red list status needs to be updated 
for endemic species, and a 
homologous assessment is required 
to assess the risk of local 
populations of species that might 
have wider distribution ranges for 
proper comparisons to be made 
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and to understand the risk at 
regional level conifers from NE 
Mexico have.  

Evaluate the 
representation of areas of 
high diversity within the 
already stablished 
Natural Protected Areas. 

   Phylogenetic diversity distribution 
was compared with the distribution 
of species richness and analysed 
against the natural protected 
areas that are currently stablished. 
Priority regions with no protection 
were identified.  

 
2.  Describe the three most important outcomes of your project. 
 
a). Construction of potential distribution maps for the analysis of potential 
gymnosperm phylogenetic diversity across the Sierra Madre Oriental landscape 
 
We sampled approximately 100 individuals, 2-4 individuals per species for all 31 
different conifer taxa from NE Mexico. Species with wide distribution ranges were 
sampled across their distributional range. All samples were extracted, and DNA is 
currently stored in the DNA collection from the Molecular Ecology Laboratory at the 
Faculty of Biological Sciences from the Universidad Autónoma de Nuevo León 
(Figure 1). Additional arboreous species from high elevation ecosystems were 
sampled and DNA extracted with the aim of including a wider range of taxa in the 
future to our analyses. 
 

 
Figure 1. Fieldwork and Lab work. In the lab photos, MRes students María Susana 
Sánchez Chávez (left) and Mayté Méndez Lozano (right.) 
 
A Bayesian phylogeny (phylogenetic tree can be found in project updates) was 
constructed with three different genes, missing genetic information from databases 
was sequenced from the locally sourced DNA previously extracted. The DNA 
collection of these Mexican conifers is very important to ensure that further analyses 
can be performed.   Based on the modelling of species distribution performed by 
MRes student María Susana Sánchez, phylogenetic diversity analyses were 
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performed at a landscape level which allowed us to get the first insight into the 
potential distribution of phylogenetic diversity across the Sierra Madre Oriental 
Mountain Range, as well as the comparison of species richness and phylogenetic 
diversity (Figure 2).  
 

 
Figure 2. Conifer species richness and phylogenetic distributions across the Sierra 
Madre Oriental.  
 
With these maps we were able to identify an underestimation of diversity at the 
northern distributions of the Sierra Madre Oriental which despite being less species 
rich areas hold important levels of phylogenetic diversity.  
 
b). Identifying conservation priorities through Evolutionary Distinctiveness indices  
 
Based on the Bayesian community phylogeny we were able to stablish an 
evolutionary distinctiveness ranking from the conifer species that inhabit the Sierra 
Madre Oriental (Table 1).  
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Table 1. Evolutionary distinctiveness indices for conifer species within the Sierra 
Madre Oriental 
 

 
We are planning to help update IUCN risk assessments and work on a framework 
based on the IUCN guidelines to assess local risk for widely distributed species. Once 
this is completed EDGE conifer species for NE Mexico will be properly identified and 
mapped to identify EDGE species rich areas and conservation units.  
 
c). Informing the effectiveness of current National Protected Areas and identifying 
priority areas that lack protection as well as general information gaps. 
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Based on the distribution of Natural Protected Areas (NPAs) in the Sierra Madre 
Oriental, we identified a good representation of phylogenetic diversity within them. 
However, a deeper understanding of the management and conservation 
programmes that are taken place in the different NPA is important to understand if 
conifers are being properly protected by these. We identified a significant area with 
high phylogenetic diversity at the southeast of the SMO that lacked NPA (Figure 3). 
This area of the SMO has been previously highlighted as a vulnerable area in our last 
grant results due to severe arid conditions and intense forest fires in the last decade. 
Further research and conservation actions are required to ensure a better 
understanding of the populations that inhabit here as well as their genetic resources 
and connectivity with populations further up north where protection is in place.  
 

 
Figure 3. Conifer Phylogenetic Diversity distribution in the Sierra Madre Oriental 
against current Natural Protected Areas. 
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3.  Explain any unforeseen difficulties that arose during the project and how these 
were tackled. 
 

• Due to the lack of distribution maps for the conifer species in NE Mexico, 
potential distribution models of species were conducted to identify potential 
distribution for all species. However, upon the evaluation of potential 
distribution zones, it became clear that for most taxa the downloaded 
occurrences were heavily biased to easy access areas as well as popular 
hiking destinations. For endemic and restricted distribution species, potential 
distribution models overestimated establishment, mainly due to changes in 
the landscape, land use change, and very specific abiotic conditions 
necessary for the species establishment that the model didn’t take into 
consideration. Future actions will include to work along local communities 
and management authorities to take these potential distributions and 
conduct additional fieldwork to build current and updated distribution maps.  
 

• Taxonomic discrepancies between closely related species were identified at 
the beginning of the project. For this, three different genes were sequenced 
from locally sampled specimens. Despite the use of multiple genes, pinyon 
and juniper pine relationships are still in need of more support to agree on a 
more accurate phylogeny. The assembly of chloroplast genomes for species 
that lack this genetic information could aid in the identification of species 
level barcodes and the construction of a fully resolved phylogeny. The 
identification of species barcodes in developing countries is urgently needed. 
First world countries are currently working on the development of barcodes of 
local species; however, the use of accessible technologies is necessary for 
developing countries to catch up with these conservation efforts, especially 
when most of global biodiversity is found in low-income countries. Being that 
these species, especially endemic ones are very possibly the result of a 
speciation event from a single common ancestor, the identification of 
conservation units beyond species level would be a useful decision-making 
tool. For this, population structure analyses for closely related species where 
taxonomic units are not completely clear will provide new insights into the 
genetic structure and diversity where conservation units can be stablished 
and properly managed without disturbing potential evolutionary events in the 
future.  
 

• To identify species of high conservation priority the EDGE methodology was 
used, species were scored based on their evolutionary distinctiveness and 
IUCN red list risk status. Most of species were last assessed between 2010 and 
2013, but since then the Sierra Madre Oriental landscape has changed 
significantly due to forest fires, human establishments, land use change, 
lodging, and climate changed induced shrinkage of species distributions.  We 
realised that although for endemic species IUCN assessments more 
accurately depict local probability of extinction, for widely distributed 
species, like Pinus cembroides, the current threats of local populations are not 
taken in consideration when assigning a level of risk. The Mexican NOM-059 
list of protected species was used to assess the local state of Mexican conifer 
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populations more accurately, however, the criteria between both is not the 
same making this comparison not quite homologous. To tackle this, we 
propose the use of a local risk assessment framework that follows the same 
criteria as the IUCN to identify local conservation units at risk rather that 
species as a whole taxonomic unit, since unique populations might host 
important genetic resources as well as provide important ecosystem services 
for local ecosystems where their extinction even if local would represent the 
loss of important biodiversity.  
 

4. Describe the involvement of local communities and how they have benefitted 
from the project. 
 
This project was partially possible due to the help of local stakeholders and rural 
landowners who allowed us to access sampling regions that have been closed to 
general public after the severe fire seasons that the SMO has experienced these 
past years. We worked closely with NGOs that are involved in the restauration of 
temperate forests in the Sierra Madre Oriental. It is important to highlight that 70% of 
the Mexican territory is private property, owned mostly by local and rural 
communities, therefore any work conducted is not only upon the benefit of the 
preservation of biodiversity but for the overall maintenance of our ecosystems that 
are the main source of income of these rural communities. A prime example of this is 
pinyon pine nut sales, where recent changes in seed production periodicity 
probably induced by climate change have impacted the economy of rural 
communities greatly. Likewise exotic species and fires affect rural communities’ 
homes and homogenise the landscape where less biodiversity translates in less 
resources for them to sell and use. The wellbeing of rural communities in Mexico relies 
greatly on healthy and sustainable ecosystems, being this on of the main reasons 
why an integral assessment of our biodiversity is required. 
 
5.  Are there any plans to continue this work? 
 
Yes, we are currently stablishing relationships with IUCN conifer coordinators to help 
in the updating of risk assessments for NE Mexican conifers. This will update our EDGE 
species results to reflect a more accurate priority status based on current risk. We 
have also had conversations with the London Zoological Society EDGE of Existence 
programme about the work we have been conducting and plan to work close with 
them to take this global approach to a regional level to better understand 
biodiversity patterns at a local scale and how evolutionary history can be used as an 
efficient tool to set conservation priorities in low income countries. 
 
6.  How do you plan to share the results of your work with others? 
 
We are working on two different case studies that will be publish as part of a state-
wide study on the state of Nuevo León, México. This biodiversity synthesis is aimed for 
local and federal stakeholders, government authorities and policy makers as a 
reference for management and conservation plans. Invitation letters from both case 
studies (first case study related to 1st Rufford Small Grant and second case study to 
2nd Rufford Small grant) can be found as attachments to this report, Rufford 
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Foundation will be included in the Acknowledgments sections of both case studies 
as the main funding body. 
 
7.   Looking ahead, what do you feel are the important next steps? 
 
Although we understand that uncertainties at a global level need to be embraced 
to stablish conservation priorities fast in a scenario where global warming is driving 
significant change in populations survival and distributions, at a regional scale we 
believe these uncertainties can and must be resolved. A global understanding of 
the world’s biodiversity is just as crucial for global actions as local biodiversity 
information is necessary for local policy change, and since conservation and 
management plans are usually more effective when tackled at a regional level, our 
goal is to inform as much as we can on the status of NE Mexican conifers, being a 
group that has historically been understudied and is highly vulnerable under the 
future climate scenario. Closer work with rural communities to understand their 
perspectives and needs will be important to best set future actions to help in the self-
preservation of temperate forests in NE Mexico. 
 
8.  Did you use The Rufford Foundation logo in any materials produced in relation to 
this project?  Did the Foundation receive any publicity during the course of your 
work? 
 
Yes, PG seminars were presented as one poster and one presentation, the Rufford 
Foundation logo was used in both of these. The Rufford Foundation will be included 
in Acknowledgments of two case studies for an important Biodiversity synthesis for 
the Nuevo León state that is part of a national initiative of the National Commission 
of Biodiversity (CONABIO). 
 
9. Provide a full list of all the members of your team and their role in the project.   
 
PhD student Katia Lizeth Treviño Cuéllar (PI) 
Project development and organization. Fieldwork for sample acquisition and 
taxonomic identification. Sample processing, DNA sequence and phylogenetic 
analyses. Results analyses and interpretation. Stablishing relationships with 
stakeholders and local authorities through Dr Susana Favela as well as the 
establishment of links with the EDGE of existence program and IUCN conifer experts.  
 
Dr Susana Favela Lara (conifer expert) 
Member of several conservation committees from federal and private institutions, Dr 
Favela was key in establishing contact with local communities and federal 
authorities. She is an expert in taxonomy and systematics of conifers from NE Mexico 
and her input during the fieldwork was very important to accurately identify closely 
related species as well as the interpretation of the community phylogeny. She is the 
chief of the Molecular Ecology Lab where DNA is being stored.  
 
MRes student María Susana Sánchez Chávez  
Construction of potential distribution models. Sample processing, DNA sequence 
and phylogenetic analyses. 
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Dr Luis Alexander Peña Peniche 
GIS training and input to build potential distributions maps as well as the Sierra Madre 
Oriental grid for this project. 
 
Dr María Concepción Jordán Hernández 
Phylogenetic training to conduct phylogenetic analyses. 
 
10. Any other comments? 
 
Fieldwork for this project benefited the MRes thesis project of Mayté Méndez Lozano, 
whose thesis topic is part of our broader aim to explore biodiversity indices for NE 
Mexican flora. Her project involves the analyses of the functional and phylogenetic 
diversity of arboreous plant species in one of the Sierra Madre Oriental’s alpine 
ecosystems, the Sierra de la Marta. Mayte’s thesis is being supervised by Dr Susana 
Favela Lara and externally advised by PhD student Katia Lizeth Treviño Cuéllar. 
 
Katia Lizeth Treviño Cuéllar: As the PI of this grant, I want to state that I started a 
NERC funded Doctoral Training Partnership in September 2022 based in the University 
of Edinburgh. My PhD was initially aimed to conduct work on molecular analyses of 
Antarctic Seals; however, my PhD project has recently changed, and I will now 
pursue the continuation on this Rufford project working with NE Mexican conifers 
with the help of the Royal Botanic Gardens of Edinburgh and the advice of the 
EDGE programme from the London Zoological Society as my PhD thesis.
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ATTACHMENTS 
 
Invitation letters for Case Studies 
 

 



 

Page 12 of 14 

 



 

Page 13 of 14 

 



 

Page 14 of 14 

 

 


	Final Evaluation Report

