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The Thrill of Field Work

It was getting dark and I was jetlag tired. I had just dozed off 
a little when I was abruptly awakened by the car making a sharp 
turn. When I opened my eyes, I noticed that our SUV was racing 
down a steep dirt road at great speed, then braking hard, the car 
spun and we were backing up. It crossed my mind that this can’t 
go well. The journey ended momentarily with a strong jolt when 
our car crashed backwards against a rock. Looking back, it was 
good that the car got stopped by the rock on the left side of the 
road because on the right side it was a steep drop for at least 20 
meters!

It was 7 October 2016. That morning I had arrived in Mana-
gua from Germany, my first trip to Nicaragua in over 12 years. 
The reason for my visit: I still had an open bill with Cerro Saslaya. 
On an earlier expedition to this mountain in northeastern Ni-
caragua in 1998, I had collected tadpoles and metamorphs of 
a Plectrohyla, but no adults. These specimens are the only evi-
dence of this genus for the country so far. The aim of the current 
trip was to try to secure further material of these tree frogs. Adult 
specimens would of course be ideal, but if we found only larvae 
I would try to take them with me alive and raise them to adults. 
For this endeavor I had teamed up with my Nicaraguan counter-
part, biologist Milton Salazar.

Milton and I got out of the car unharmed. I had to rummage 
for my replacement glasses in my backpack first, as my glasses 
had been thrown off by the impact. I later found them in the 
ditch—they had flown out the open window but were undam-
aged. Inspection of the car revealed that the back was somewhat 
dented and the trunk deck could no longer be opened. Other-
wise, the car appeared to be operational. So we drove on. After 
a short time, however, the right rear tire was flat. No problem, 
why do you have a spare wheel? We installed this without further 
ado. But when barely ten minutes later the left rear tire was also 
out of air, we were somewhat at a loss. Meanwhile it was dark 
and no cars passed by on this lonely dirt road. But then a moped 
came by and Milton persuaded the driver to take him and our flat 
tire to find a volcanizadora—a tire repair shop. Needless to say, 
heavy rain had started in the meantime.

After what felt like hours, Milton returned with a repaired tire 
and we were able to continue our way to Siuna. Well after mid-
night we reached this small town in northeastern Nicaragua. Si-
una is a dingy nest even during the day when the sun is shining, 

and arriving after midnight during rain doesn’t make it more in-
viting. I expected to spend the rest of the night in the car, but 
Milton actually found a small hotel that would take us in.

The next morning we went to the local headquarters of the 
Nicaraguan Ministry of Environment—MARENA Siuna—to 
introduce ourselves and our mission. Thanks to the preparations 
on the part of Milton, we were already expected there. Everything 
was good and no problem, they said. But the Cerro Saslaya was 
considered too dangerous and we couldn’t be allowed to go 
there alone. There should be at least ten armed guards going 
with us. So, without further ado, contact was made with the 
Batallion Ecológica, a military garrison in Siuna. The personnel 
there were extremely flexible and clearly pleased to have such an 
important task as protecting herpetologists. Seven soldiers and 
three police officers were assigned to accompany us on the one-
week expedition. In addition, forest guards from MARENA Siuna 
who were familiar with the area and several helpers to carry food 
and equipment were hired to come along. Then provisions were 
bought, especially rice, beans, coffee, and sugar. Our expedition 
started that same day and our 20-strong troop started moving. I 
was relieved that one of the MARENA guards had already been 
with me on the 1998 expedition. He remembered the camps from 
that time and promised to try to lead us back to the camp where 
we found the Plectrohyla. And I also had the GPS coordinates of 
this camp—so a sure thing!
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Fig. 1. Expedition to Cerro Saslaya in October 2016: a short rest in the 
rainforest.
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That day we reached a small farm, Finca Cumplida, on the 
edge of Saslaya National Park where we set up camp at about 220 
m above sea level. In the days that followed we went further and 
further into the mountain rainforest, always accompanied by 
heavy and persistent rainfall (Fig. 1). It was astonishing that our 
companions always managed to start a fire despite the wet condi-
tions—thus, our rice and beans diet was never at risk!

Despite our experienced guides and the use of a GPS device, 
we were unable to return to the exact location where I found 
the Plectrohyla in 1998. The paths that were cut into the forest 
especially for our expedition back then had long since grown 
over again. And in a physiographically structured area like 
Cerro Saslaya you can’t just walk straight to a target point. Time 
and again, deep gorges or steep rock faces blocked our way. 
However, we reached roughly the same altitude as during the 1998 
expedition, i.e., at about 1100 m above sea level, but only got about 
2 km airline distance to the camp from that time. In addition to the 
Terrarana species Craugastor mimus, C. megacephalus, Diasporus 
diastema, and Pristimatis ridens, numerous adults and tadpoles of 
Lithobates maculatus and Ptychohyla hypomykter were found, but 
no Plectrohyla! Whether the species still exists there or whether 
it has disappeared in the meantime has to be clarified by future 
expeditions. At least all the skin swabs that we took from the 
frogs collected during the Saslaya expedition tested negative for 
the chytrid fungus. Cerro Saslaya had already revealed some of 
its secrets, e.g., the endemic species Rhadinaea rogerromani and 
Nototriton saslaya that I discovered there. The local Plectrohyla 
species is or was almost certainly endemic as well, but this can 
hardly be clarified in case it has disappeared. 

Discovering a new species is one of the highlights of 
herpetological work. But the thrill of field work is in itself a reward 
for some deprivations that you have to endure. In addition to 
physical exertion, the eternally moist and musty-smelling clothes, 
the wet shoes that you have to put on in the morning when 
you crawl out of the tent, the unbalanced diet—it is above all 
ticks, leeches, and mosquitoes that are annoying. And although 
I am always happy to be back in the civilized world with all its 
conveniences, I am always drawn to the field. And so in the past 25 
years there has not been a year in which I did not spend a total of 
two to three months, and in some years even more accumulated 
field time in tropical habitats in search of amphibians and reptiles 
(Figs. 2 and 3).

In 1988 I was in Costa Rica for the first time and was fascinated 
by the diversity of habitats and species. I then really got started 

with scientific field research in 1993 with the field work for my 
doctoral thesis on the ecology and systematics of the genus 
Ctenosaura. In this context I have visited various countries from 
Mexico to Costa Rica and studied the Ctenosaura species there in 
their natural habitats. After that, I stayed true to Latin America and 
did fieldwork in all Central American countries as well as in a few 
countries of South America and the Caribbean.

A major phenomenon was the collapse of many frog 
populations in the 1990s. During my first trips to Costa Rica 
and Nicaragua, species of the Craugastor rugulosus complex, 
for example, were still plentiful along forest streams but then 
suddenly disappeared. At first I continued to find individual 
frogs, and then they were completely gone. After speculating in 
different directions, it was eventually demonstrated that a fungus, 
Batrachochytrium dendrobatidis (Bd), was largely responsible for 
the decline of amphibian populations. Today we know a great deal 
more about the global distribution of the various genetic strains of 
this pathogen as well as its probable geographic origin and ecology 
(Collins and Crump 2009; Fisher and Garner 2020). However, 
little is known about the interactions between amphibians and 
pathogen. It is not the case that the infection of a frog population 
with Bd automatically means the end of that population. We know 
of numerous examples of frog species whose populations have 
collapsed due to the fungus and which have not been found in 
nature for years, sometimes decades. Fortunately, some of these 
species have been rediscovered (e.g., Hertz et al. 2012; Jiménez and 
Alvarado 2017; Barrio-Amorós et al. 2020). And there are examples 
of frog communities that have lived with the fungus for decades 
and show no signs of decline (e.g., Köhler et al. 2016). This gives 
reason to hope that other amphibian species that were believed to 
be lost might still exist and will one day be rediscovered.

Chytrid-induced frog decline was not the only change that 
happened over the decades since I started field research. There 
have been drastic changes in the technology available. In the 
1990s, we were armed with Maglites more than half a meter long 
that seemed more useful as a weapon rather than a light source. 
The first affordable handheld GPS devices hit the market. And in 
photography, the digital revolution was a resounding success. We 
used to have to wait anxiously for a week or longer after return-
ing from an expedition before we could inspect the photographic 
slides. And of course, everything that did not come out well could 
not be reproduced. Today we judge the quality of our pictures di-
rectly and immediately, and correct the setting, the background, 
and the position of our photo object until everything fits. 

Fig. 2. Searching for amphibians and reptiles in the Pastaza region of 
Ecuador, December 1996.

Fig. 3. Climbing Cerro Toro, the sister peak of Cerro Saslaya in August 
2002.
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One of the downsides is that bureaucratic hurdles have 
become higher over the years. It has always been a matter of 
course for me to cooperate with colleagues from the countries 
in which I work. Local biologists not only speak the national 
language fluently and usually have extremely helpful local 
knowledge, they can also be of great help in coping with the 
often-arduous approval processes or make it possible in the 
first place to obtain the necessary research, collection, and ex-
port permits.

The Nagoya Protocol has added another hurdle in recent 
years. My experience so far with the implementation of the 
Nagoya Protocol at the national level has been very mixed. Most 
countries were quick to sign and ratify the Nagoya Protocol. 
But when it came to giving a taxonomic scientist legal access 
to the genetic resources of his study objects, the process stalled 
or did not even start because “the complicated legal aspects” 
still had to be clarified. In some countries in which I have been 
working for decades, this legal examination of my request 
for the Nagoya-compliant approval of my non-commercial 
taxonomic research has been going on for more than five years 
now without any progress! In other countries, the National 
Focal Point for the Nagoya Protocol had initially told me that 
my work was not affected by the Nagoya Protocol at all, since 
it had no commercial goals. Only after I was able to make 
them understand that the Nagoya Protocol indeed regulates 
all access to genetic resources, regardless of any possible 
profit orientation, I was then issued the needed documents 
confirming that with the acquisition of the collection and 
exportation permits, access to genetic resources of this material 
was Nagoya compliant. 

In general, we scientists are quite often in demand when 
it comes to educating and training officials. One day in one 
tropical country it was explained to us that a fungus is raging 
among the amphibians and therefore they are now threatened 
with extinction, which is why we are no longer allowed to collect 
voucher specimens. Who discovered that frog populations 
were declining or collapsing? It was the field herpetologists! 
Without our field research, the disappearance of the frogs 
might not have been noticed at all, or at least with much delay. 
And the fact that some species believed to have disappeared 
still exist is also thanks to the field herpetologists, who have 
made reliable species identification by carefully comparing the 
specimens they have collected with the next similar species—
on a morphological, genetic, and bioacoustic level. Without 
voucher specimens that are stored in a publicly accessible and 
long-term curated collection, biodiversity research is pointless!

The fundamental importance of voucher specimens 
cannot be overstated. With voucher specimens, the scientific 
results from field studies and laboratory work are inextricably 
linked with permanently preserved physical specimens. In 
particular, to clarify unexpected results, voucher specimens are 
essential, as these surprises can be caused by convergences, 
misinterpretations or—and perhaps most often—incorrect 
species identifications.

And these misidentifications happen to anyone! When I 
was doing a night search in some Atlantic rainforest fragments 
in Paraguay, along with my then-PhD student Pier Cacciali, 
we heard the distinct advertisement call of Leptodactylus 
labyrinthicus, a low-pitched “wooop,” repeated at regular 
intervals and heard across a considerable distance. We followed 

Fig. 4. A selection of the new species described by Gunther Köhler et al. 1995 to 2019.
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the calls to a flooded area in the forest. There we caught two 
adult males of this species—and also found several recently 
produced foam nests the size of cow pies. Well, good luck, 
we thought. We got two adults and also found some clutches 
of the species. We collected a bit of the egg-containing foam 
and placed it in a small aquarium to raise the tadpoles. These 
did well and eventually metamorphosed. They grew well and 
reached about 6–7 cm SVL, and then didn’t grow much more. But 
they started calling—very differently from the L. labyrinthicus 
we had recorded at their place of origin, much more like the 
L. syphax I had recorded in Bolivia. We then sequenced some 
tissue from the tadpoles—voilá—they were L. syphax!

This little essay about my field work experience would 
not be complete without mentioning a few highlights—God 
moments—I was allowed to have. A recent such moment was 
the discovery of a clutch of eggs of the butterfly lizard, Leiolepis 
rubritaeniata, in a rice field area in northeastern Thailand in 
May 2020. For a study on the natural history of this species, I had 
set up several video cameras on tripods in front of the burrows 
of these lizards. Most burrows and their inhabitants I already 
knew. But then one morning, there was a new hole that seemed 
to be that of a butterfly lizard. I placed a camera in front of the 
hole and let it record for about one hour. When I returned to pick 
up the camera, a butterfly lizard came running out of this hole 
and took off. That was unusual because they normally disappear 
into their burrows. Examining the footage I saw a gravid female 
digging a burrow into the dam at the edge of the rice field. The 
next morning I again placed a camera in front of this hole and 
the camera caught the same female, but this time very skinny, 
visiting and inspecting the site several times. Later that day I 
dug up the burrow and found a clutch of six eggs. The burrow 
was about 90 cm long and went 60 cm below surface level. I 
artificially incubated the eggs and all six juveniles hatched after 
two months of incubation. These were all released at the nesting 
site.

Other such moments involve the discovery of rarely found or 
even new species. In 1996, while going for a walk around the lake at 
Selva Negra in north-central Nicaragua, I spotted an Ungaliophis 
continentalis in the epiphytes growing on a tree standing pretty 
much in the open. This is still the only record of this species in 
Nicaragua! Then in 1999, during an expedition to Cerro Saslaya, 
we had climbed almost to its top. There the vegetation was low 
and scrubby, the floor covered mostly by entangled roots of the 
low trees; branches and trunks were densely covered by moss, 
ferns, bromeliads, and other epiphytes. We were exhausted 
from several days of going up and down steep hills—in such 
mountains it is never just going up. You will go up a steep hill, 
just to descend after reaching the crest to reach a little stream 
in the next valley. Then it continues up again, and then down 
again. But finally, we reached about 1300 m above sea level and 
were surrounded by what is called elfin forest. We somehow set 
camp there and waited for night to come. After dark we went to 
search for the critters that inhabit this bizarre place. And we were 
rewarded by finding numerous small slender salamanders of the 
genus Nototriton, the first record of this genus in Nicaragua and 
a new species that I later named N. saslaya (Köhler 2002). On 
the same mountain I spotted a medium-sized colubrid snake 
resting on a moss-covered horizontal trunk around midday in 
April 1999. Almost as a reflex I quickly grabbed the snake with 
my hands and secured it. It was a Rhadinaea that I described 
as a new species, R. rogerromani, together with my friend and 
colleague James Randy McCranie (Köhler and McCranie 1999). 

So far, I have described 120 new species of salamanders, 
frogs, lizards, and snakes—often coauthored with colleagues 
(see also Fig. 4). A tabular compilation, as of 2016, can be found 
in Köhler (2016). Field research is still of utmost importance in 
order to document the diversity of species and also to obtain 
up-to-date data on the current geographical distribution and 
population status of the focal species. Given shrinking natural 
habitats and the general decline of amphibians and reptiles, 
our work is a race against time.

Habitat destruction is still the number one species killer. 
On the other hand, from the past 250 years of taxonomic and 
systematic research, not a single case is known in which a 
species was exterminated by collecting for scientific studies 
(see also Krell and Wheller 2014; Santos et al. 2016). If we 
select a few individuals, e.g., frogs at a rainforest pool, then 
this has no effect on the survivability of the population. Of the 
hundreds of calling males, only a small percentage has a chance 
of successfully mating anyway. So if we remove a few callers, 
the respective neighbor benefits because his chances of having 
offspring have increased somewhat, although minimally.

One example that gives an idea of the modest scale of 
collection of voucher specimens for science in relation to the 
ability of the populations to cope with the loss of individuals 
is our snake monitoring project in Mexico from 2010 to 2019 
in collaboration with Rogelio Cedeño-Vázquez and his group 
at the Colegio de la Frontera Sur, Chetumal (see also Köhler et 
al. 2016a–c, 2017a,b). On a 39-km-long country road transect in 
the vicinity of Chetumal we collected all the road-killed snakes 
every two weeks. In the ten years that this monitoring project 
has been running, we have encountered around 100 snakes 
on this road transect every year without being able to detect a 
trend, i.e., a decrease or an increase in the frequency of snake 
records. Since we only collected every 14 days, this value needs 
to be multiplied by a factor of 14 to get an impression of the 
actual number of road-killed snakes on this stretch of road per 
year. Thus, the actual number is more likely to be at least 1400 
snakes per year. And since we only searched the road in the first 
3–4 hours of the night, the real number should be even higher. 
Obviously, the snake populations there can tolerate such losses 
from road traffic without a negative trend being discernible. In 
addition, there are also losses due to predators, diseases, etc. 
Keeping this in mind, one can imagine that the collection of 
a few specimens by field herpetologists cannot be ecologically 
noticeable. 

I still consider it a great privilege to be able to work as 
a herpetologist. I enjoy solving taxonomic problems and 
bringing order to the diversity of life—or at least making a small 
contribution to it. All the better because I always find an excuse 
to visit the habitats of my study objects. And it still holds true—
there is nothing like the thrill of field work!
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