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Fieldwork Forever

A strange frog is hidden at the entrance of its den under a 
rock. It detects the light outside progressively getting dimmer 
and its stomach, annoyingly empty, suggests it’s time to get 
out. These frogs reproduce through extremely sophisticated 
behaviors and occur only at restricted areas within specific 
habitats in remote mountains. Unaware of their uniqueness, they 
go about their business as they have done for eons unknowing 
that certain bipedal mammals, perhaps never encountered, are 
responsible of their ultimate fate. An invisible link connects both 
creatures. Thousands of kilometers away, one of those mammals 
is passionate about frogs and the impulse to study them 
becomes his lifelong quest. Determined to face this challenge, 
this human has read numerous scientific articles and books and 
has presented competitive grant proposals to get the funds to 
pursue this goal. Quite a long time span separates the dawn of 
this interest and the final act of publishing research results with 
new findings about the natural world. Perhaps such publication 
represents a huge step for this particular human, albeit a tiny 
one for humanity. To get from the beginning to the end of this 
chain of events, the human—also in its own an interesting 
specimen called a scientist, in this case a herpetologist—must 
proceed through a series of intermediate stages. One of them 
is imperative, maybe the most exciting one, and likely the very 
true objective behind everything else: fieldwork. All the previous 
tasks (reading, studying, getting funded, flying far away, fighting 
bureaucracy, etc.) pay off when the expected human–frog 
encounter eventually materializes, hopefully surrounded by 
untouched nature: ecstasy.

Perhaps one of the most dramatic transformations of what 
once used to be fieldwork-based research is its increasing 
reliance on remote data acquisition, which is seen as more 
accurate, technologically innovative, and advantageous (indeed, 
it is undoubtedly so for some particular kinds of data). Producing 
“well-published” papers from this material is becoming the 
leitmotiv of many young scientists, and the current modus 
operandi of entire academic departments. If a few decades ago 
a thesis project started by collecting pertinent literature and 
then jumping right away to the field to gather empirical data, 
nowadays, graduate students can start a project by sitting on 

a chair in front of a computer until the very day of the thesis 
defense. As repositories and databases are filled with terabytes 
of information amenable of being shuffled and managed to 
produce something publishable, less and less biologists get in 
touch with “the real thing”. As in many other domains of present 
time, in biological sciences virtuality is displacing reality, models 
are proxies for tons of empirical data that are hard and costly to 
collect, and hands-on studies on natural history are becoming 
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old-fashioned approaches to knowledge. However, it cannot be 
sufficiently emphasized that only by working in the field one 
has the opportunity to make observations that lead to detailed 
knowledge and profound understanding of the system studied. 
Results of intense and/or frequent fieldwork, lead to an intangible 
wisdom about the life of organisms and their relationships with 
the environment, a kind of intuition that is beyond the power of 
any sophisticated statistical analysis.

Admittedly, it is very exciting to run analyses and see how the 
unfolding results and figures can be interpreted as proofs that 
validate our hypotheses. But turning a stone and discovering a 
previously unseen species of frog, digging a hole to unearth a 
bizarre yearned-for lizard, or finally spotting the hidden male 
frog whose unknown call guided us to it, are truly unforgettable 
experiences. Those of us who also enjoy the subsequent steps 
until these discoveries are published feel blessed with having 
a profession that entails so many challenging yet rewarding 
tasks.

My most memorable moments during fieldwork took place 
in the Andes over multiple expeditions. But perhaps nothing is 
as formative and apt to provide a deep learning experience as 
long-term fieldwork to investigate a particular research topic, 
either a species’ life history or its behavior, and/or the ecology 
of a community while attempting to answer the numerous 
questions that arise as we go along. My Ph.D. project was the 
opposite of a computer or office-based work. For three years, 
I spent many months in the Amazonian rainforest of northern 
Bolivia investigating an amphibian community that had not 
been studied before (Figs. 1, 2). Doing research was not my 
only duty: if I wanted to be successful (and I wanted to be), 
survival should come first, so I had to cultivate a small orchard 
in order to have fresh vegetables, keep hens to eat eggs, and, 
for the first and only time in my life, I became a hunter and 
a fisherman to obtain animal protein. When other kinds of 
supplies ran short, it was necessary to travel 70 km away to 
replenish the pantry. Those trips back and forth in an old 4×4 
Toyota could last something between three hours and several 
days, depending on the conditions of the muddy road, the 
number of fallen logs, the mood of tumbling rivers crossing 
the road, engine breakdowns, flat tires, and numerous other, 
unexpected and unwelcome factors. However, when everything 
worked out properly, the world was almost a perfect place, and 
I could devote my time entirely to do my job.

When I arrived at my study site it was the end of the dry season 
and amphibian activity was low. As the rains timidly started and 
the wet season eventually debuted furiously, I experienced an 
incredible array of sounds and forms never perceived before. 
On average, every week I found two additional species until 
I completed a list of 42 species. Many of them, I could only 
identify to genus and had to label them as species 1, 2, 3, etc. 
Thus, after a while, I had learnt quite a lot about the ecology, 
vocalizations, and mating behavior of frog species which lacked 
a name (and this is quite a disturbing thing for a taxonomist!). 
Once the fieldwork came to an end, extensive literature review 
and comparisons with material from museum collections 
revealed that two of the anuran species at my site were new to 
science (Scinax chiquitanus and Phyllomedusa camba).

My favorite place was a temporary pond surrounded by 
primary forest. When a period of a few days without a single drop 
of rain ended and rain started pouring down in the afternoon, 
forming new puddles and filling those that had dried out, an 
anuran orgy took place. Sometimes the activity even started 
before dusk. As ardent males silent for too many nights in a row 
finally had the opportunity to mate, and gravid females full of 
oviductal eggs were eager to lay clutches, competition promised 
to be harsh, and there was no time to waste. This was true for 
me too. I did not want to miss a single detail of the party, which 
at its peak consisted in hundreds or thousands of individuals of 
more than twenty species using the three-dimensional space to 
call, fight, mate, and even die, as predators such as snakes, large 
spiders, and other anurans had a protein-rich snack from time 
to time. Later, while studying the diet of this anuran community 
by analyzing preserved specimens, I found an almost intact 
amplectant pair of Dendropsophus acreanus in the stomach of a 
Ceratophrys cornuta: a quite dramatic end for a honeymoon! As 
the night progressed, some turnover of species took place, but, in 
general, the rave subsided little by little after a few hours. Finally, 
I would leave the scene with plenty of data, photographs, and 
recordings, with millions of anuran eggs laid all over the place 
and my ears buzzing as if I had just attended a rock concert. For 
a herpetologist, witnessing one of these multi-species breeding 
aggregations of anurans in the tropics is perhaps one of the most 
amazing and fulfilling experiences.

In terms of species diversity and number of individuals, I 
can only remember another frog jam session comparable to 
those crazy nights in the Bolivian Amazon. It was at Ranomafana 

Fig. 2. Right after landing on the top of Serranía de Huanchaca, a pre-
cambrian tepui-like formation on the Bolivian–Brazilian border, 1994. 
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Fig. 3. With rangers and workers in Monte Alen National Park, Equa-
torial Guinea, 1993. 
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National Park in southeastern Madagascar. Miguel Vences and 
I were on our way to attempt to summit Maharira Mountain, 
which took several days of expedition by foot. Accompanied by 
a good number of porters, we had to cross rivers, walk through 
forests, and breast imposing swamps. One night we camped in 
the rainforest, near a stream not more than a couple of meters 
wide, and immediately we started to look for frogs. A gentle rain 
was progressively animating the scene until we reached a point 
in which we could not cope with the sheer numbers of frogs at 
hand, and almost every individual caught seemed to belong to a 
different species. I screamed: “Miguel, with only two hands and 
running out of plastic bags, I cannot manage this any longer!” 
From thirty or forty meters upstream, he replied: “The same 
here!” That night we went to our tent aware that much work 
awaited the next morning in order to preserve and photograph 
all the specimens before resuming our route. However, resting 
would be the last thing we could do: the unceasing rain 
eventually turned the rivulet into a fast-flowing stream tenfold 
wider than before, so we had to quickly pick up our tent and drag 
it uphill, only to spend the entire night wet and with an eye on 
the menacing liquid monster that ran only a few meters away. 
The next day, the stream had recovered its normal proportions 
and flowed gently again, pretending nothing had happened; 
but there was a smoking gun: on the opposite bank, where our 
porters had set their camp, all of them were perching on trees, 
levitating over the totally flooded area. Eventually, that day, 
and after several failed attempts, we negotiated a way to the 
rocky and misty Maharira summit, where we were awarded the 
discovery of a new species of Gephyromantis.

Having direct contact with outstanding examples of 
biodiversity is not the only way to get awesome rewards 
from fieldwork (Figs. 3, 4). Other exciting enterprises are, for 
example, unraveling problems regarding poorly known or 
“lost” species, or uncertainties about particular localities, to 
mention a few. When one feels close to disentangling a long-
lasting mystery, fieldwork pays off more than enough. Often, the 
denouement takes place through a single act, an unforgettable 
short and glorious moment in which the pieces of the puzzle 
suddenly fit together. One of these cases was when I decided to 
investigate the true nature of a strange Andean frog of the genus 
Telmatobius. Jean Vellard, a French naturalist for many years 
settled in Peru, made several contributions to the taxonomy of 
Andean anurans. Based on a single specimen collected in 1966 

(an adult female, apparently lost), he described in 1969 a giant 
form of aquatic frog that he considered a mere subspecies of 
the (then) common and widespread Telmatobius marmoratus; 
he named it T. m. gigas. The huge size and the purported 
appearance of this animal was highly suspicious to me. Just 
a subspecies? Nothing else was known, and the fact that the 
specimen had been collected at an isolated range in the middle 
of the Bolivian altiplano made the case even more intriguing. In 
1998, I went back to Bolivia to get samples from as many species 
and populations of Bolivian Telmatobius as possible. At that 
time, I was not aware of how important this was going to be since 
many of those species and populations were about to disappear, 
wiped out by chytridiomycosis, making impossible any further 
comprehensive study (but this is another, long and sad story). 
My colleague Alfonso Navas and I headed south from La Paz 
to Oruro, passing breathtaking landscapes like the imposing 
Nevado Sajama, an isolated extinct volcano whose summit, at 
6542 m, is the highest point in Bolivia. While contemplating the 
silhouette of its snow-capped peak, we abandoned ourselves to 
hot geothermal waters that proved difficult to leave: the outside 
world was incredibly windy and chilly. Eventually, we reached 
the mysterious locality of Huayllamarca, and looked for the only 
suitable habitat where our target frog could live, a stream with 
some rocks, coming down from the hills to the flat, sandy surface 
of the altiplano. Quite soon, by turning submerged stones and 
moving apart aquatic plants, we started to find juveniles, males 
and very large tadpoles of what otherwise looked like standard 
T. marmoratus; this was rather disappointing. Nonetheless we 
persevered and moved upstream until we found a small and 
deep pond under a waterfall that was not flowing at that time. 
The water was an opaque soup of microscopic green algae. I 
glimpsed what seemed to be a very large frog diving fast and 
getting lost in the depths of the pond. “Damn, I missed it!” I 
thought. But we had a net, so I repeatedly tried to catch whatever 
was in there, moving the net blindly, and pulling it up empty 
over and over, until I felt certain resistance, and voila, a huge 
Telmatobius, olive green with fine black dots and large yellowish 
eyes! It was something completely different from any other frog I 
had ever seen. Many species in this genus are remarkably similar 
one another, with intraspecific variation often being higher 
that interspecific variation. It turned out that tadpoles and old 
females of Telmatobius from Serranía Huayllamarca bear unique 
diagnostic characters that males do not (including record sizes); 

Fig. 4. Local people feel always curious about the strange activities of 
herpetologists, Guelta Matmata, Mauritania, 2006. 
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Fig. 5. Talking with José M. Padial and Carles Vilà at Cordillera de Vil-
cabamba, Department of Cusco, Peru, 2008.
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frogs from that isolated mountain chain are now considered a 
full species, Telmatobius gigas. Could this mystery have been 
ever solved without decisive and adventurous fieldwork?

Many other noteworthy things happened during that trip, 
from keeping live frogs in a jar during the night only to find them 
frozen the next morning (at -8°C) and seeing how they became 
active as the ice melted in the morning sun; or breaking the car’s 
chassis in the southernmost remote point of our trip, near the 
Chilean border. Here, Telmatobius frogs persist in tiny streams 
in the middle of one of the driest, highest and coldest deserts in 
the world.

Traveling across the Andes of Bolivia and southern Peru, 
I realized that almost every valley of the Amazonian slopes 
with appropriate climate and vegetation had its own, endemic 
species of small terrestrial, direct developing “phrynopoid” 
frog (then in the genus Phrynopus, now in several genera). I 
started to master the prediction of where the next undescribed 
species would be. Every search began with a careful study of the 
target area with Google Earth (which, together with the advent 
of GPS devices, transformed our possibilities of fieldwork in 
remote regions forever). Once proper valleys, coordinates, and 
elevations were identified, a close-up scrutiny was necessary 
to find possible routes to reach the place (too often, there were 
none). The next step was printing this material and annotating 
as many indications as possible. In this way, a quite detailed 
mental map was created before heading to the field. Achieving 
our goal, of course, was not easy most of the times. But, if a good 
job had been done, entering a new region for the first time could 
be made with remarkable familiarity, recognizing waypoints and 
physical features of the landscape, and heading straightforward 
to the correct place. In the worst cases, nothing was found, 
which leaves one with doubts about having arrived in the wrong 
moment, or simply being out of luck. But in other cases, finding 
the predicted new species was a matter of minutes (particularly 
if advertisement calls were welcoming us). Then, the satisfaction 
is difficult to describe, especially considering such discovery 
was not a case of serendipity but the result of a well-planned 
enterprise (Figs. 5, 6). I treasure unforgettable memories of those 
unique moments, and they were many; perhaps not less than 
twenty species in the genera Bryophryne and Microkayla were 
found through this process.

In a place called Fortuna, I had a fortune. It is one that 
many of my colleagues younger than me never had and will 

never have. There was a time in which, when some of our herp 
heroes explored tropical sites, almost every species of frog they 
encountered was new to science. In a single day they were able 
to find several animals never seen before. I used to envy those 
pioneers and their times. Mine were not as prolific (in part 
because of the previous work of such giants), but still describing 
and naming many new species was possible and, above all, the 
animals were there. For the new cohorts of herpetologists (and 
not so new), the old times are gone. In a great portion of the globe, 
chytridiomycosis has wiped out so many species of amphibians, 
and decimated populations of others to such degree, that a lot of 
those herpetological paradises are now just a faint reflection of 
what they used to be.

Fortuna is one of the lost herpetological heavens. Surrounded 
by the cloud forests of the Panamanian Cordillera de Talamanca, 
the locality of Fortuna consists in a hydroelectric dam and a 
few facilities. After making the proper arrangements with the 
corresponding authorities, in May–June 1995 I was allowed to 
stay a few days there, in almost complete solitude. I spent hours 
in the night exploring the creeks and forests nearby, and I found 
29 species in three orders of amphibians, many of them in large 
quantities. When not herping, I killed time photographing, 
writing, and enjoying the superb environment, feeling privileged 
to be in such surroundings. One day, among a stack of old 

Fig. 6. Celebrating with Patricia A. Burrowes the finding of a new spe-
cies of Microkayla in the Bolivian Andes, 2017. 
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Fig. 7. A rest in a remote beach of the Pacific coast, Department of 
Chocó, Colombia, 2015 (perhaps thinking about lost paradises). 
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Fig. 8. Fieldwork at Reserva Natural La Planada, Department of Nari-
ño, Colombia, April 2021. 
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papers on the top of a table, I found a few handwritten notes 
(perhaps drafts of a field notebook), briefly describing the 
amphibian fauna of the site, even with detailed indications on 
where to find the beautiful Hyla lancasteri—in the ditches of the 
backyard, and I found it! I felt very curious about the authorship 
of such interesting notes, and the watchman informed me they 
belonged to a young student who, from time to time, stayed 
there. He told me her name, Karen Lips, who was unknown to 
me at that moment (I could not imagine that many years later 
she would attend my wedding in Spain!). Karen was already 
studying the catastrophic amphibian declines observed in Costa 
Rica. Just one year later, the lethal pathogen arrived in Fortuna 
and, in a matter of weeks or months, many of the jewels I had the 
opportunity to observe and photograph were gone, including 
those iconic frogs from the backyard (now called Isthmohyla 
calypsa). Chytridiomycosis—the worst amphibian epizootic 
ever—has changed our lives, our research, and our joy as field 
biologists. Leaving apart how extremely interesting it can be 
to study an emergent infectious disease, this pandemic has 
brought unprecedented despair and frustration. It has impacted 
our beloved study subjects beyond the worse nightmare that we 
could envision (Fig. 7).

But the party must go on! In the last years, my wife and 
best colleague, Patricia A. Burrowes and I have been involved 
in exciting new ventures. For instance, we are replicating her 
1986 study of the amphibian community of Reserva Natural 
La Planada (Fig. 8), in the Pacific Andean slopes of southern 
Colombia, where she was a pioneer. We are asking what is the 
state of this community 35 years later, when climatic change and 
chytridiomycosis, most likely, have taken their toll? On the other 
side of the world, we have embarked in the quest for discovering 
hidden secrets in the life history of the rare bombinatorid frog 
Barbourula busuangensis. The mystery lies in the species’ 
Philippine stronghold of Palawan and adjacent islands, and we 
wish to disentangle it. Thus, we look forward to many nocturnal 
hours exploring transects in Neotropical pristine cloud forests or 
following watercourses in Asian jungles.

Perhaps, when looking back to the years and years of 
fieldwork, we will realize that, albeit sometimes we did not find 
everything we expected or cherished, for sure we always met the 
very best version of ourselves. Fieldwork forever!


