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The Redpath Museum’s website is proud to present the 
Spotlight on graduate student research each month. Starting 
in June 2020, once a month, a student will be featured on the 
website’s Research tab under Student	Research	at	the	
Museum.  
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Pablo	Menéndez‐Guerrero	
Ph.D.	candidate	
Green	Lab		

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

My name is Pablo Menéndez-Guerrero. I am a Ph.D. candidate in Dr. David 
Green’s lab at McGill University, and I am currently in the process of finishing 
my doctoral degree. 
 
I was born and raised in Ecuador - the	perfect	place	for	nature	lovers. I became 
interested in animals and nature early on in my childhood as I traveled around 
the country with my parents. During my adolescence, I spent many of my 
weekends and vacations outdoors with my brother and cousins discovering the 
world of wildlife. All these amazing experiences led me to study Biology at the 
Catholic University of Ecuador after high school.  



 

 
 
 

 
 

 
 

 
 

 

As an undergraduate student, I volunteered in several departments of the 
Catholic University’s Zoology Museum. However, after learning that Ecuador is 
home to tremendous amphibian diversity, and that amphibians are among the 
most endangered group of animals in the world, desperately needing our help, I 
decided to focus my research on the ecology and conservation of frogs and toads 
from the Ecuadorian Amazon Basin. Two years later after completing my 
undergraduate studies, my dream came true when I won a scholarship to join 
the Department of Ecology and Evolution at the Stony Brook University in New 
York as a master’s student. For my master’s, I investigated the main threats 
implicated in the decline and disappearance of Ecuadorian amphibians, under 
the supervision of Dr. Catherine Graham. After my master’s, I returned to 
Ecuador and became involved in different scientific projects at the Catholic 
University. However, I realized that I needed to obtain a Ph.D. to conduct 
research at the level that would challenge me the most and take me to where I 
wanted to go in my career as a scientist. In 2014, I had the privilege to be 
accepted as a Ph.D. student in McGill University and start the journey of my 
doctoral investigation. 
 

 
 
For my Ph.D. research I use an integrative approach to assess past, present and 
future changes in the composition and structure of Neotropical amphibian 
communities in the Anthropocene (see here my first Ph.D. published paper). 
My research combines modelling and empirical data to quantify the increasing 
erosion of amphibian diversity at multiple spatial scales in response to human 
activities. Moreover, I explicitly consider the functional and phylogenetic 
attributes of species to evaluate the relative intensity and direction of 
anthropogenic-related changes across different facets of biodiversity. My 
findings reveal the fingerprint of anthropogenic climate change on Neotropical 
amphibian biodiversity, and show that human-caused declines in amphibian 
fauna are likely greater than previously thought, suggesting substantial 
consequences for ecosystem functioning (see	poster). Together, these findings 
highlight the need to comprehensively evaluate changes in the different 
components of biodiversity moving beyond species richness, and ultimately to 
improve conservation strategies in the face of anthropogenic pressures. 
 
You can follow me on Twitter @pablo_menendezg 
ResearchGate and Google Scholar. 
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- Human activities have cause a severe loss of 
biodiversity at a global scale. However, at regional and
local scales, species responses to anthropogenic 
pressures are less clear.

- Amphibians have the highest proportion of species 
(~50%) at risk of extinction.

- Tropical montane species are thought to be at 
elevated risk since they tend to have more restricted 
geographical ranges and narrower environmental 
niches.

 
a) Are changes in anuran communities dominated by 
species losses?

b) Are local species extinctions associated with 
anthropogenic environmental changes, such as 
climate warming or habitat loss?

c) Do taxonomic diversity changes translate into 
proportionalchanges in phylogenetic and functional 
diversity?

d) Have anuran communities become more similar 
across space?

- We combined data from historical and 
contemporary field surveys to explore 
changes in seven Ecuadorian high 
altitude anuran assemblages over the 
last 50 years.

Surveys were undertaken over three 
discrete time periods: 1967-1987 (TI), 
2000-2003 (T2), and 2016-2018 (T3). 

- We used data on phylogenetic 
relationships from Jetz and Pyron (2018).

- We used a functional trait database 
compiled by Menéndez-Guerrero 
et al. (2020).

- We used indexes of taxonomic, 
phylogentic and functional alpha and
beta diversity.

- We fitted a hierarchical Bayesian
 binomial-logit model to estimate local
species extinctions with niche breadth, 
niche dissimilarity, extreme temperature 
and habitat cover as predictors

- Overall, 31.25% of taxonomic richness was lost over 50 years.  Losses exceeded additions 
at six out of seven of our sampling localities in the last 50 years (Fig. A). 

- Changes in community composition from T1 to T3 were dominated by species losses 
(permutational t = -4.00; p < 0.05), which accounted for 72.2% of the mean dissimilarity 
( D%diff  = 0.42), with species additions contributing the remaining 27.8%.
 
- We found that local extinctions were strongly associated with species niche properties.  
Species with a narrow climatic niche breadth and those with a climatic niche that fit less well
to the climatic conditions of the sampling locality a had a higher probability of going extinc
from that locality (Fig. B).

- Extinctions were also positively correlated with extreme warm temperature events and 
negatively correlated with time period (Fig. B).

- Contrary to expectations, local extinctions were positively associated with increases in 
precipitation (Fig. B).

- Losses of phylogenetic and functional diversity were approximately four times that for
 taxonomic diversity (Cohen's d = -1.54, -1.53, and d = -0.38, for phylogenetic, functional and 
taxonomic diversity, respectively; Fig. C).

     - Anuran communities have become more phylogenetically and functionally 
     homogeneous across space(Cohen's d = -0.71 and  d = -2.46, for phylogenetic 
     and functional homogenization; Fig. D). 
 

- Biodiversity has dramatically decreased over the past five decades in the montane tropical communities of Ecuador.

- Species extirpations have driven changes in anuran community composition, with almost 50% of species becoming locally extinct.

- Climate warming is associated to local extinctions. Species climatic niche properties seem to be good predictors of species' susceptibility to 
contemporary climate change.

- Taxonomic diversity was accompanied by disproportionately larger losses in phylogenetic and functional diversity, which might have 
severe consequences for ecosystem processes.

- These compositional changes have led to greater phylogenetic and functional homogenization of anuran communities acroos 
space.  
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Larsson	Lab		

 
Getting up close with a tyrannosaur skeleton in the Royal Tyrrell Museum of Palaeontology’s 

collections room in Drumheller, Alberta, makes Alexandre’s day. 
Credit: Holly Ghandi 

 
 
 
 
 
 
 
 

Hello, I’m Alexandre Demers-Potvin and I’m a PhD student in Dr. Hans 
Larsson’s lab at the Redpath Museum, McGill University. 

I was raised for most of my life in Quebec City, but I was born in 
England. Among some of my earliest memories is a visit of the Natural History 
Museum in London where dinosaur exhibits showcase not only skeletons but 
also moving, roaring robots. I became fascinated by these extinct creatures 
from that moment, and I then developed a passion for the modern and extinct 
natural world in general during diverse excursions throughout my youth. 

In summer 2017, towards the end of my bachelor’s degree in biology 
at Université Laval, I joined Dr. Larsson’s field crew to the badlands of Alberta 
and Saskatchewan. That’s where I learned the basics of collecting vertebrate 
fossils and studying them in a museum lab, in the Royal Saskatchewan 
Museum’s T.	rex Discovery Centre in Eastend. Straight after, I undertook my 
Master’s degree in the Larsson Lab, in collaboration with the Musée	de	
paléontologie	et	de	l’évolution, also located in Montréal. I experienced rather 
different fieldwork conditions during this research: this time, I had to have a 
close look at many small rocks in an abandoned iron ore mine near 
Schefferville in the hope of finding plant and insect fossils from the 
Cretaceous period that could give us a glimpse of the local environment at the 
time. So far, that project has resulted in an analysis of that locality’s fossil tree 
leaves that showed the forests in that region enjoyed a much warmer climate 
at the time of the dinosaurs than today. It also led to the description of two 
new extinct insect species largely based on fossil wing impressions: a ‘hairy’ 
cicada whose only modern relatives live in Australia, and a primitive mantis 
whose wing vein structure contributes to untangling the origin of modern 
mantis lineages. 

 

 
  



 
 

 
 

 
 

 
 
 

 
 
 
 

Towards the end of my Master’s degree, I started studying some of inhabitants 
of extinct marine ecosystems. I am now participating in the description of new 
marine reptile species from the Cretaceous of Colombia, as part of a 
collaboration between the Larsson Lab and the Centro	 de	 Investigaciones	
Paleontológicas, based in Villa de Leyva. I am also reconstructing the skeleton 
of a very long-necked marine reptile from Saskatchewan for a future Redpath 
Museum exhibit in collaboration with the Royal Saskatchewan Museum. 
Throughout these projects, I have been able to combine my drawing skills with 
a variety of imaging technologies. These include Reflectance Transformation 
Imaging (RTI) for specimens preserved in two dimensions (see example in 
image), as well as laser and visible-light surface scanning for 3D specimens (see 
example in poster). 

 
The Labrador mantis, Labradormantis guibaulti, recently described by Alexandre and his team, 

illustrated with three different RTI lighting modes. 
Credit: A.Demers‐Potvin	

 

 
 

 
 
 

My current PhD research can be considered an attempt to bridge 
modern ecology and palaeoecology in the distant past. As modern species and 
ecosystems succumb to the sixth mass extinction in Earth’s history, 
palaeontology can open a very long-term perspective on our planet’s 
response to past environmental change. Ancient climate and biodiversity 
trends have often been detected from studying fossil sites that encompass 
large areas over millions of years. However, very few individual fossil 
assemblages combine a sufficiently complete fossil record with rocks whose 
precise age is known to investigate these questions at a time scale that is a bit 
more relevant to rapid changes observed in many modern habitats.  
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Bearing that in mind, I am now focusing on the extinct ecosystem of 
Dinosaur Provincial Park for my Ph.D. This territory contains a very high 
abundance of fossils belonging to fish, plants, turtles, crocodiles and, of 
course, dinosaurs, all buried near the end of the Cretaceous period. More 
than a century of exploration has made Dinosaur Provincial Park one of the 
world’s best-known fossil sites, leading in turn to UNESCO World Heritage 
Site status in 1979. My main goal is to investigate whether significant 
climate and biodiversity change occurred over the one million years 
represented by the park’s sedimentary rock layers. These document a 
gradual sea level rise over a floodplain that would have been similar to 
modern Louisiana throughout that time span. Many of the fossils necessary 
for this project have been collected over the last ten years during annual 
fieldwork organized by the Larsson Lab. My Master’s research was more 
focused on the description of a lesser-known Cretaceous ecosystem that 
existed at a very specific point in time. Now, my Ph.D. research on Dinosaur 
Provincial Park might contribute to understanding how species 
distributions are affected by environmental change in an extinct ecosystem 
across a pretty short geological time interval. 

Throughout my scientific research, I also conduct science outreach 
through many media. I just really like talking about dinosaurs and other 
extinct creatures and places to the public, and I appreciate the extent to 
which paleontology is the kind of research field that can get people really 
interested in science in general. 
 
Contact:	alexandre.demers-potvin@mail.mcgill.ca	
Twitter: @al_vitruve   
Instagram: globesaurus  
Researchgate  
 
Science	outreach	on	the	Cretaceous	world	Schefferville	
The environment of Quebec and Labrador… at the time of the dinosaurs (in 
French, English subtitles) 
 
Annual contributions to the Bulletin du MPE: 2019, 2020 (in French) 
 
Media	coverage	
New fossil mantis species from Cretaceous Schefferville (in French)  

Related interviews: Les	années	lumière (in French), All	in	a	Weekend, 
Quebec	AM 
 
New cicada species from Cretaceous Schefferville (in French) 
 
A warm climate for Quebec and Labrador in the Cretaceous (in French) 
Related text in The	McGill	Tribune 
 

 
   



Scientific poster presented at the First Colombian Paleontology Congress (November 2020, in Spanish): 
preliminary comparison of two different elasmosaurs (very long-necked marine reptiles) based on 3D scans of 
both skeletons 
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Dajou	Cottrell	
B.A.	Anthropology	
McGill		

 
 

 
 

 
 
 
 
 
 
 
 

Within slavery existed black resilience, black invention, and black triumph. 
The existence of black resilience does not negate the suffering of black 
people. Rather it holds the two realities in the light to reveal that under a 
system which executed egregious acts in hopes of eradicating both the 
humanity and the cultural heritage of black people, slaves were able to 
create secret fraternities, tools, and forms communication that served to 
preserve their humanity.  
 
As someone with a passion for museum studies, my focus is on the 
intricacies of materials within Slavery. Specifically, how such materials can 
be both methods of resistance, and objects of cultural preservation. My 
research “the semiotics of land rights, displacement and the cultural 
cryptography of material” begins with one example of material codes used 
as a resistance tactic, in hopes that more examples of black material 
resistance can come to light.  
 
In the 16th century Afro Colombians would braid maps into their hair to 
communicate to each other how to escape the plantation. The project “the 
semiotics of resistance, land rights, displacement, and cultural 
cryptography of material,” analyzes this resistance tactic as a mesh of 
geography, cartography, code, and collective cultural symbols. The legacy 
of this hairstyle examines both the conditions of the time, but also the 
continuous fight of the Afro‐Colombian community today, to maintain the 
rights to the land their communal land.  
 
In 2016 Colombia had the most internally displaced people in the world 
due to the wars caused by these power grabs. Currently Afro‐Colombians 
are subject to massacres, rapes, and kidnapping within their own land by 
guerrilla groups and outside organizations who seek control of the land 
which holds resources such as coca, palm oil and petroleum.  

 



 To understand more about this research {please see poster at the end of 
this text}. 
 
I became introduced to this history through the research process of my 
exhibition “A Hair Story” at the Redpath Museum (in collaboration of 
World Cultures Curator Annie Lussier). The objective of this exhibit was to 
highlight the ways black hair was more than “Hair”. Through this project I 
implemented histories and objects into the exhibition that shows how 
black hair can be a method of communication, object of spirituality, 
reflection of status, source of celebration, and a tool of resistance. Pulling 
examples from around the African Diaspora, the exhibition is meant to 
encourage all of us to reflect on how we view our hair, and what it 
contributes to our identity.  
 
The significance of this research and of the exhibition is to educate and 
share the remarkable stories within African Diaspora. I see this research as 
an opportunity to shed light on the innovation accomplished by slaves 
within Colombia, and the strength of the Afro‐Colombian community. I 
also see the stories and objects presented in the exhibition as examples of 
cultural resilience and innovation across the African Diaspora.  
 
If you have anymore questions, queries, or comments regarding my work 
please feel free to email me at: dajou.cottrell@mail.mcgill.ca  
 
Please note the exhibition “A Hair Story” will be on hold until after the 
museum’s public reopening.  
 

 



 


