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Twan Leenders is the Senior Director of Science and 

Conservation at the Roger Tory Peterson Institute of Natural 
History in Jamestown, New York. Twan has been with the institute 
for 8 years. He was interviewed by Section Editor Jennifer Stabile 
in September of 2020. 

What sparked your interest in reptiles and amphibians?

I was born and raised in the Netherlands and grew up on 
what was once my grandparents’ farm, dating back to the 1700s. 
I spent my childhood roaming the local fields, forests, and drain-
age ditches, but I was mostly surrounded by intensely managed 
farmland. You really had to look hard to find any kind of wildlife, 
but livestock was all around. I grew up in a small town where cows 
and pigs outnumbered people by at least an order of magnitude. 
Amphibians and reptiles were mostly missing from the landscape, 
but I was always drawn to frogs whenever I came across them. 
There was water everywhere, since about 40% of the country is 
below sea level. Frogs, toads, and newts were out there, but they 
were rare and heavily protected. 

I have always been fascinated by the biology of frogs. I loved 
watching those jelly-covered eggs turn into tailed beans in the 
streams, eventually sprouting arms and legs. Witnessing them 
turn from an awkward fish into a completely different animal 
was fascinating. Metamorphosis is just magic! So, frogs always 
stood out the most to me. When I got my first library card as a 
kid, I would go and take out every single Time Life and other na-
ture books my local branch had and I would spend hours poring 
over the pictures—especially those about tropical regions like the 
Amazon. I can still picture in my mind the image of a Ranitomeya 
reticulata, a tiny Amazonian poison frog, carrying a tadpole on its 
back. The stunning beauty of that frog and the intricacies of its be-
havior had me spellbound. I was living vicariously through those 
books. I so enjoyed exploring my countryside, but I always want-
ed to see what was out there beyond the horizon. Knowing that 
there were parts of the world full of biodiversity—not just pigs and 
cows—areas of undisturbed rain forest, filled with the exotic, col-
orful animals I read about in my books fascinated me to no end.

Was it this fascination that helped shape your academic 
interests? 

I believe so. As I was becoming more aware of the native wild-
life in the Netherlands and its conservation challenges, it very 
much motivated me to choose a career where I felt that I could 
have an impact. However, no matter how much I learned about 

other organisms, I kept returning to the few species of reptiles 
and amphibians we have in The Netherlands. Their lives just fas-
cinated me—they were so rare, faced terrible odds, yet had this 
amazing ability to live right under our noses and remain mostly 
undetected. Even though by then I had developed a strong inter-
est in mammals and birds, I think that my childhood fascination 
with herps never subsided. I felt a strong pull towards wildlife con-
servation and environmental stewardship during my high school 
years, but it seemed that there were plenty of people and organi-
zations advocating for protection of furry and feathered animals 
already. I guess I decided to be more of an advocate for the under-
dogs of the animal world.

When I had the opportunity to go to university, I decided on 
the Katholieke Universiteit Nijmegen (now Radboud University), 
which had an animal ecology department. One of the professors, 
Dr. Henk Strijbosch, was a herpetologist who studied the ecology 
of the lizard Zootoca vivipara. I remember meeting him during an 
open house while I was still in high school and I was fascinated by 
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Fig. 1. Twan preparing to install a canopy net for bird 
surveys, adjacent to a research platform in the crown 
of a 130-ft tree in Rara Avis, Costa Rica. 
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his research. At that point I absolutely had no career goal in mind, 
but I knew I wanted to be one of his students. 

Would you consider Henk Strijbosch a mentor?

Oh, absolutely. I wasn’t exactly a model student in any school I 
ever attended. I definitely struggled at the university level, but he 
was somebody who saw potential in me and helped me navigate 
the system.

From the Netherlands to the tropics… what brought you 
to Costa Rica?

About halfway through my academic training, I came to real-
ize that not only was I going to need a job at some point in the 
near future, but that I would enter the job market with hundreds 
of my peers—all equally passionate animal ecologists and bi-
ologists. In a small country like the Netherlands, where there are 
very few jobs in this field, I figured that could be a problem. I also 
started to feel that if so many eager young ecologists would be fo-
cusing their energy on the country’s wildlife, things would likely 
be okay. Meanwhile there were all these other parts of the work 
where hardly anybody was working and where perhaps my time 
and energy would be better spent, rather than competing with my 
friends for non-existing jobs. That is when I decided to combine 
my childhood fascinations and act on my desire to explore these 
fascinating tropical regions. Through a friend who ran ecotravel 
tours to Costa Rica in the 1980s, I obtained a business card of Dr. 
Donald Perry who was one of the pioneers of rainforest canopy 
research. I had read about him and seen some documentaries on 
his work, and bravely wrote him a letter, wondering if he had any 

opportunities for an internship. Amazingly, about two months 
later, I actually received a letter back and that was the start of a 
whole new adventure. I was just so intrigued by the idea of not just 
studying the ecology of amphibians and reptiles in their rainfor-
est ecosystem, but rather studying amphibians and reptiles that 
live on the “10th floor” of the rainforest seemed amazing. We really 
don’t know much about canopy species—still. It turned out that 
Dr. Perry was in the process of building a research station in Rara 
Avis, a private preserve in the Sarapiquí region of Costa Rica and 
he granted me and a friend permission to use it as a home base for 
research. This was my first time traveling outside of Europe, my 
first time on an airplane. I didn’t speak any Spanish at that time 
and only had a Dutch-Spanish phrase book as a lifeline. It con-
tained phrases such as “where is the nearest ski slope?” and clearly 
had limited use when studying tropical herps. I stayed in Costa 
Rica at Rara Avis for seven months during that first trip, studying 
coral snake mimicry. However, I spent every spare minute getting 
to know as many plants and animals I could identify in the rainfor-
est and climbing my heart out in all those giant trees, trying to get 
a sense of what was actually living up there (Fig. 1).

I learned pretty quickly that it can be quite challenging to find 
amphibians and reptiles in the rainforest. There are a few species 
that are quite common and can be seen readily, but beyond that al-
most everything else seems rare. Truly, every frog or lizard I would 
encounter seemed like it could have been a different species. Now 
I know that in many cases, common species can be quite variable 
in their appearance and there is quite a steep learning curve trying 
to put names on these species without good reference material. It 
turns out that it is even harder to do so when you’re hanging from 
a rope a hundred feet above the ground, and the animal you are 
trying to identify is just out of reach so you cannot get a good look. 
That kind of spurred me into picking up photography because 
I would often see animals up in a treetop branch, where I could 
only reach and document them with a camera. 

I was duly intimidated when I first started working in a rainfor-
est, living in the middle of nowhere in this little wooden cabin. I 
really didn’t have a clue as to what was living around me when I 
first arrived. But having the opportunity to be fully immersed for 
several months, I started to peel away the layers and really see the 
overwhelming biodiversity. Within days I was hooked. I knew this 
is what I needed to be doing, documenting the amazing intrica-
cies of a tropical ecosystem, and shine a spotlight on my favor-
ite underdogs—the amphibians and reptiles of Central America. 
Even though my work currently focuses much more on urban 

Fig. 2. A four-wheel drive tractor-pulled cart transports people and 
supplies into Rara Avis. Even though the reserve’s access road is quite 
narrow, it still has a noticeable impact on the forest and its inhabitants. 
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Fig. 3. Atelopus varius from Rainmaker Conservation Project, Costa 
Rica.  
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wildlife, I still feel that strong urge to tell the life stories of my study 
animals and raise their profile. But I have to admit that the tropics 
never cease to call me. 

What happened after you graduated? 

After I graduated and after having spent many more months 
in Costa Rica, I did some work for the Senckenberg Museum in 
Frankfurt with Dr. Gunther Köhler, focused on herpetological bio-
geography. I found myself doing research projects for European 
institutions and organizations, hopping back and forth between 
Europe and Central America. Gradually, I was spending more time 
in Central America and less time in Europe. I continued to work 
in Rara Avis and eventually ended up working for the reserve as 
one of their station managers. Rara Avis became my home base 
for quite some time, from where I would launch into field work in 
Nicaragua and Honduras. Over time, I increasingly was in contact 
with more US-based researchers and conservationists who were 
traveling to Costa Rica for courses and for field research, and I 
gradually built all these different connections. Eventually, I came 
to the United States in the early 2000s for the first time, mostly be-
cause I needed to get out of the jungle for a little while and join the 
rest of the world. Living in remote Rara Avis before the advent of 
cell phones, where communication with the outside world took 
place through handwritten letters (no electricity!) and eventually 
a fax machine hooked up to a radio phone, it was pretty hard to be 
connected to the world outside the rainforest. Even though many 
visitors and researchers would visit the reserve, I was starting to 
miss seasons and less fleeting human contacts. 

Tell us about your time as a station manager at Rara Avis. 

I was living there in the early 1990s and was blown away by the 
amazing amphibian diversity in the preserve. However, local folks 
would tell me that there used to be far more frogs everywhere, 
and that some species seemed to be missing. This was just be-
fore the world came to learn about the amphibian chytrid fungus 
and the global amphibian decline. Since nobody had systemati-
cally inventoried the local herp fauna, I had no concept of what a 
“normal” frog density or diversity should look like. However, after 
spending significant time in the field over a span of many years, I 
began to notice patterns. 

I started to realize that I had not yet seen several species that 
were supposed to be found in the preserve. For somebody who’s 
looking for reptiles and amphibians all day and night, for months 
on end, I knew that I would have come across many of these spe-
cies if they were still there. More recently, that has been changing 
and, one after another, frog species that were absent in my early 
years in Rara Avis are starting to show up again. It has been so in-
credibly intriguing and encouraging to see how over the last 30 
years several local amphibians are making a comeback. 

It has been equally fascinating to see how the composition of 
the local herpetofauna has changed over this time span as a result 
of even minimal human interference in the otherwise pristine sec-
tions of the reserve. And in some areas of reforestation within the 
reserve, species previously only seen in pristine forest gradually 
re-colonized the regenerating stands. There is only one dirt road 
going into the Rara Avis preserve and it’s only about two inches 
wider than the tractor that makes it up and down the road with 
visitors and supplies every once in a while (Fig. 2). But the impact 
of that road, this linear clearing which allows light to reach the 

Fig. 4. Remote basecamp at Rainmaker Conservation Project during 
a 2006 Atelopus varius survey. 
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Fig. 5. Early field notes (1993) describing Craugastor fitzingeri. Note 
the sequence of dichotomous key decisions it took to derive at this 
identification (based on Savage & Villa 1986). 
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forest floor, has changed the vegetative structure in a measurable 
way. Rara Avis is bordered on two sides by Braulio Carrillo Nation-
al Park, which is one of the larger national parks in Costa Rica. It is 
a vast area that is mostly undisturbed and has only very limited ac-
cess. But over the years, I have seen several amphibian and reptile 
species moving along this road into new microclimates and mov-
ing higher up the mountain than they were ever documented. For 
instance, the Strawberry Poison Frog (Oophaga pumilio) is gener-
ally a lowland species. Prior to the mid-1990s you would not find 
these highly visible frogs anywhere in forested sections of the pre-
serve, but you would find them along the side of that access road 
because it creates a little microclimate that is more similar to the 
warmer, drier lowland habitat than to the forest even a few yards 
removed from the road. Likewise, some of the more heliotropic, 
sun-loving reptile species, such as the Central American Whiptail 
(Holcosus festivus) would occur in much higher densities along-
side the access road than in the forest, where they would only oc-
cupy tree fall gaps and other clearings. 

It sounds like that one road had a measurable impact on 
the biodiversity found in the preserve. 

Absolutely. It’s not necessarily good or bad, but it’s a change. 
Rara Avis is located within what appears to be an elevational belt 
that contains several endemic plants and animals. Much of the for-
est below about 600 m above sea level is impacted by large-scale 
deforestation and agricultural practices in the lowlands; it has a 
noticeably different climate and average rainfall than the sections 
of the preserve that are situated at only a slightly higher elevation 
(700–800 m elev.). Odds are that this warming, drying influence 
from the impacted lowlands is much more pronounced than it 
was even a few decades before I started working there. If you stand 
at the lower edge of the reserve, emerging from the rainforest and 
looking down the mountain, it is rare not to see fires burning be-
low. There is hardly anything but agriculture and cattle below. You 
can feel the heat radiating off the lowlands as soon as you walk out 
from underneath the canopy of the rainforest. That warming, dry-
ing influence simply has to have an impact on humidity levels and 
temperatures higher up on the mountain—even if it is still covered 
in intact forest. Over the past 30 years, I have seen more and more 
lowland species moving into higher elevation ranges and dispers-
ing into the forest, in places where they historically did not occur. 
The biodiversity in the Rara Avis forest is still high, it just is not the 
same forest it was 30 years ago. 

You were involved in the conservation of the rediscovered 
Atelopus varius. What was that like? 

That is an interesting story. I was not the person to rediscover 
this population, but I got involved with efforts to conserve it early 
on. This was back in 2003–2004 when Justin Yeager, then a young 
biology student visiting Costa Rica, spotted an Atelopus varius liv-
ing in a display tank at the private Rainmaker Preserve near Que-
pos. This tank was located in their dining area and contained a 
few common frogs readily seen in the nearby pond, but also in-
cluded two of these exceedingly rare frogs that were brought in 
from a remote part of the preserve by a curious employee who had 
not seen such frogs before. Fortunately, Justin was knowledgeable 
enough to recognize the identity of these frogs and the relevance 
of their continued existence. Atelopus varius is one of the “poster 
children” for the amphibian decline (Fig. 3). It is a species that 
was once exceedingly common throughout its range in Costa Rica 

and adjacent Panama, but disappeared completely from its entire 
range in a matter of a few years. Like Atelopus varius, almost all 
species in the genus of Atelopus have seen precipitous declines 
and many are feared extinct. 

So, these harlequin frogs hadn’t been seen in quite a few years 
at that time, and suddenly there are two of them simply hanging 
out in a display tank, in an area that wasn’t even known to be a 
core part of their range. Word of their continued existence got out 
quickly and people began to come down to try and see the frogs, 
but there were no definitive conservation plans in place yet. This 
was around the same time that the world was starting to come to 
terms with the fact that amphibians across the globe were van-
ishing, and we needed to do something—even without truly un-
derstanding the underlying causes. Opinions on the best course 
of action varied widely, ranging from a hands-off approach and 
“letting nature run its course,” to harvesting frogs from the wild 
and building ex-situ colonies in captivity. I was not yet involved 
then, but conversations addressing the need to remove the last 
known surviving Atelopus varius from the wild and bring them 
into captivity had already begun. At the time, that was the only 
known surviving population of this species (a few more have been 
discovered since) and the preserve owners were not in favor of 
such a drastic approach. 

Rara Avis historically had populations of Atelopus varius and 
the last confirmed sighting was in 1990, just a few years before 
I first started working there. Over the years, I had spent a lot of 
field time trying, in vain, to find surviving Atelopus varius in the 
reserve. I also surveyed many other historical locations through-
out Costa Rica in hopes of finding species that once occurred 
there. So, it was wonderful to hear some positive amphibian news! 
One charismatic species that everybody had been looking for was 

Fig. 6. A more detailed pen-and-ink drawing of Porthidium nasu-
tum, by Twan Leenders, used in his first field guide, 2001.
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finally found in an unlikely place. I was actually vacationing for 
the first time in forever in Costa Rica with some friends when ru-
mors of the re-discovery of Atelopus varius stared to circulate. I 
was driving along the coastline to enjoy some time on the beach 
at Manual Antonio National Park, with no intention of going to 
the Rainmaker Preserve. Ironically, an iguana fell from a tree in 
front of my rental car and, as a herpetologist, I couldn’t bear to 
hit it, so I slammed on the breaks. The person driving behind me 
wasn’t paying attention to traffic and falling wildlife and rear-
ended my rental car. The damage was such that I needed to file 
a police report to get some repairs covered by insurance, but the 
officers were unavailable. This forced us to spend the night in 
town, rather than moving through to our originally intended next 
destination. It just so happened that we were suddenly very near 
the Rainmaker Preserve, while waiting for our car to get fixed. So, 
I figured I would take advantage of our misfortune and knock on 
the door to ask if I could see these frogs. We arrived just as they 
were closing for the day, and the preserve manager asked me to 
come back the next day; we hit it off and became friends. Together, 
we developed survey and conservation plans and were able to get 
all of the necessary permits from the Costa Rican government to 
do a risk assessment and initial population survey of this unique 
population. I felt very strongly that we needed to gather more data 
first before engaging in a potentially risky conservation action. It 
was simply breathtaking to first see the Atelopus varius that were 
in the display tank, and several months later after all permits were 
in place, trekking out to the remote section of the preserve and 
finding them in the wild (Fig. 4). These frogs had not been seen in 
a long time, and by then I had spent more than ten years trying to 
find them elsewhere. I have to admit, that was an emotional high-
light and I definitely shed a few tears upon finally seeing my first 
living Atelopus varius in the wild. 

What a great moment that must have been, all thanks 
to an iguana that fell from a tree. 

Right, I wouldn’t have stopped in the area had it not been for 
that iguana! And fortunately, I managed to not hit it either!

You are also a natural history illustrator. How does that 
play into your conservation work? 

I always enjoyed drawing. While I was living in Costa Rica, I 
was documenting species to the best of my abilities, but the only 
tool I really had to identify the reptile and amphibian species 
around me was the dichotomous key by Jay Savage and Jaime 
Villa (1986). It’s primarily a museum key, no pictures, designed 
to key out preserved specimens and not necessarily living 
animals. So, it was difficult to use in the field (try counting teeth 
on a live salamander…). Dan Janzen’s “Costa Rican National 
History” (1983), a huge tome full of all manner of natural history 
information, was really my bible at the time. I am dating myself 
here, but as a poor college student, before I went down to Costa 
Rica for the first time, I resorted to photocopying relevant research 
papers and book chapters, some dating back to the early 1900s, 
as my only reference materials. I actually photocopied all relevant 
species accounts in Bill Duellman’s “Hylid Frogs of Middle 
America” (1970). I saved up money to make color copies of those 
beautiful colored plates by David Dennis, to carry with me into 
the field. I carried those with me as reference materials for tree 
frogs, not knowing that I would end up in a primary rainforest 
with hardly any standing water, so there weren’t really that many 
tree frogs.

Having mostly words but little imagery to go on, I started a 
compilation of sketches, little drawings of toe pads, scalation 
details, things like that (Fig. 5). I thought it would potentially help 
others working in the field in Costa Rica, provide them with a 
starting point to familiarize themselves with the herps that lived 
there. I bought a cheap single lens reflex camera before my first 
trip, because I knew I was going to see all kinds of cool stuff that 
I wanted to document. But I never took the time to actually learn 
how to use it. I was primarily shooting slide film at the time and 
would travel around for months, carefully guarding my exposed 
film from excessive heat (quite a challenge in the tropics), 
outdated airport x-ray machines, and other challenges. Over time 
I accumulated enough materials to put together a field guide. 
I had become friends with the owners of a wonderful natural 
history bookstore, Seventh Street Books, in San José, Costa Rica, 
which was truly a field biologist’s paradise. Every year, I would 
buy nearly every new title that appeared on their natural history 
shelves. The owners were just about to get into the publishing 
business. Together we agreed that I was going to write my first 
book and they were going to publish their first book, and in 2001 
we published the first guide to Amphibians and Reptiles of Costa 
Rica. Going into it, I knew it would be far from complete, but it 
was based on all the information that I had compiled over the 
years and included many of my illustrations, a few halfway decent 
photographs, and a bunch of material from friends (Fig. 6). It was 
a good start, and I felt it was important that more people could 
have easy access to information on Costa Rican biodiversity and 
natural history. 

I started working on an updated version of this field guide 
around 2006, but the oppressing reality that so many species of 
amphibians had declined or disappeared altogether in recent 
history did not make for a good motivator, and the project got 
shelved for a while. Life got in the way for several years and when 
I was finally able to produce my amphibian guide, released in 
2016, the amphibian crisis had taken a more positive turn; many 

Fig. 7. Twan with his most recently published field guides on the am-
phibians and reptiles of Costa Rica (published in 2016, 2019). 
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species that were once feared extinct were persisting and I was 
able to document most of them. Sometimes they existed in only 
a few, small, and isolated populations, but at least were not gone 
forever. It has been amazing to see the recent surge of interest in 
the Costa Rican herpetofauna— particularly by young Costa Rican 
naturalists. Much has been learned since the release of my 2016 
amphibian guide and even since the release of my 2019 “Reptiles 
of Costa Rica” field guide; updates may be needed sooner than I 
expected (Fig. 7). 

It makes me happy to share my hard-earned knowledge with 
others with similar interests and passion. I’ve always been more 
interested in the education and outreach aspect of conservation 
than authoring research papers. I think that science communi-
cation is probably one of the most critical needs we have on our 
planet right now—finding ways to energize young people to get 
involved in the serious study of natural history is bound to be a 
good thing.

Is that why you decided to start teaching field courses in 
Costa Rica? 

Absolutely. When I eventually moved to the United States, I 
worked at Yale University’s Peabody Museum of Natural History 
for several years. Working in the vertebrate zoology division, I was 
fortunate to lead and participate in quite a few expeditions to 
Central America and other parts of the world. There is always so 
much information that comes back from these field expeditions 
that never sees the light of day because it doesn’t fit the mold of a 
research paper. Natural history observations in particular can be 
fascinating and also provide critical information for conservation 
efforts. However, finding a good medium to communicate such 
information is challenging. One of the reasons why I started writ-
ing field guides was to organize all this seemingly diverse observa-
tional data for my own sake. I was never a good traditional student 
and did not thrive in a classroom setting. Everybody learns in dif-
ferent ways and writing species accounts helped me to retain all 
the information I had gathered over time. I often find myself look-
ing up details in my own books, because writing it down allowed 
me to clear that information from my head. Now these books are 
not only useful to me but to many others. I always learned best 
from hands-on experiences. I have seen so many of my students 
react in the same manner. The first time you hold a snake or a bird, 
it’s unforgettable! Most people never get to experience wildlife in 
such an intimate, personal way. That’s the kind of stuff that gets 
people deeply and richly interested in the conservation of these 
animals.

I have always wanted to share my field experiences with other 
students (Fig. 8). On most of my expeditions we try to invite lo-
cal, in-country students along. Conservation is most successful in 
your own backyard, and I want to make sure that the information 
and knowledge we gather is passed on to the people who can re-
ally do something with it. So, that is why I teach hands-on field 
courses and write image-heavy books that are meant to be acces-
sible to a broad audience—books that I hope will overcome lan-
guage barriers.

What piece of advice can you give to the next generation 
of conservation biologists? 

It’s a difficult world right now to be academically trained in any 
organismal field, especially during this pandemic when travel is 
next to impossible. I would say, continue to follow your curiosity. If 

you’re really interested in something—dig deep. Stay curious, ask 
questions, and above all else get outside.

Often times people assume that we already have all of the 
answers, but there’s an awful lot about even the basic workings 
of nature that we don’t know. I would definitely encourage every-
body to find people active in a field they’re interested in and find 
a way to learn firsthand from them, regardless of whether you’re 
on an academic track or not. I find that passion and enthusiasm 
are contagious and can be wonderful motivators. And stay open 
to new experiences. I’m finding myself increasingly focusing on 
urban wildlife lately. As much as I’m fascinated by exotic locales, 
we tend to miss out on what’s happening right around us, because 
we tend to overlook it. We’re losing species right under our noses 
and we don’t realize it’s happening. It’s terrifying. One rare positive 
side-effect of this pandemic seems to be that more people have 
become backyard birdwatchers and neighborhood naturalists. 
People are buying binoculars, and memberships to conservation 
organizations are increasing. It’s awesome, but a little sad that it 
required a pandemic for us to get to this point. 

Often, people wait until they retire to begin to explore the 
world. Don’t wait. Do it now! Explore your backyard parks and 
nearby open spaces. I started out in the Netherlands exploring 
drainage ditches, that’s where the good stuff was. That’s what in-
spired my career. And anybody can have that experience if you’re 
open to it. So, don’t pass up your neighborhood park or even a 
roadside ditch. There’s amazing stuff everywhere, you just have to 
be open to finding it. 

Fig. 8. Sharing research and field experiences with students has always 
been a driving force for Twan; here a group of high school students 
follows him on a trek through Rara Avis. 
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