




23

 

 

Fig. 18. A few examples of the diversity of anurans in South America. A. Lithobates 
palmipes (Ranidae), a typical frog (note: this species is not recorded from KNP); B. 

Rhinella marina (Bufonidae), a typical toad; C. Dendrobates tinctorius (Dendrobatidae), a 
poisonous species that displays aposematic colouration (note: this species does not occur 
in KNP); D. The terrestrial and semi-fossorial Otophryne steyermarki (Microhylidae) (note: 
this species does not occur in KNP); E. The arboreal Phyllomedusa bicolor (Hylidae); F. 

The mainly aquatic Pipa arrabali (Pipidae). (Photos by Philippe J. R. Kok). 
 

Eleven families of anurans are currently known to occur in Kaieteur National 
Park: Allophrynidae, Aromobatidae, Bufonidae, Centrolenidae, 
Eleutherodactylidae, Hemiphractidae, Hylidae, Leptodactylidae, Microhylidae, 
Pipidae, and Strabomantidae. 

Allophrynidae 

Although Frost et al. (2006) ranked the genus Allophryne in the subfamily 
Allophryninae of the family Centrolenidae, we maintain the use of Allophrynidae 
[see Guayasamin & Trueb (2007), and Guayasamin et al. (2008) for arguments]. 
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The following main features are characteristic of the family (based on Zug et al., 
2001): skull strongly ossified dorsally, with paired palatines and frontoparietals; 
vertebral column with eight holochordal, procoelous presacral vertebrae; ribs 
absent; maxillae toothless; sacrum with moderately dilated diapophyses and 
bicondylar articulation with urostyle; facial nerve exits through anterior acoustic 
foramen in auditory capsule; trigeminal and facial nerve ganglia fuse to form a 
prootic ganglion; pectoral girdle arciferal with distinct sternum; fibulare and tibiale 
fused at their proximal and distal ends; no intercalary cartilage between terminal 
and penultimate phalanges of digits; tips of terminal phalanges T-shaped; pupil 
horizontally elliptical. Amplexus axillary. 

The family Allophrynidae currently contains only one genus, Allophryne, which is 
present in Kaieteur National Park. 

Aromobatidae 

Previously included in the Dendrobatidae, but removed after genetic analysis 
(Grant et al., 2006). 

Similar to Dendrobatidae, but do not appear to have the ability to sequester 
alkaloids in their skin, and are usually not as brightly coloured. Members of this 
family are characterized by the following main features: skull with paired 
palatines (absent in Allobates and most Aromobates) and frontoparietals; 
vertebral column with eight holochordal, procoelous presacral vertebrae; ribs 
absent; upper jaw dentate; sacrum with cylindrical diapophyses (dilated in 
Aromobates) and bicondylar articulation with urostyle; facial nerve exits through 
anterior acoustic foramen in auditory capsule; trigeminal and facial nerve ganglia 
fuse to form a prootic ganglion; pectoral girdle firmisternal, with distinct bony 
sternum; fibulare and tibiale fused at their proximal and distal ends; no intercalary 
cartilage between terminal and penultimate phalanges of digits; supradigital 
scutes present; tips of terminal phalanges T-shaped; pupil horizontally elliptical. 
Amplexus cephalic or independent (absent). 

The family Aromobatidae currently contains five genera, one of which is present 
in Kaieteur National Park (Anomaloglossus). 

Bufonidae  

The following main features are characteristic of the family [based on Zug et al. 
(2001), and Savage (2002)]: skull with paired palatines and frontoparietals; 
vertebral column with 5-8 holochordal, procoelous presacral vertebrae; ribs 
absent; upper jaw toothless; sacrum with moderately dilated diapophyses and 
bicondylar articulation with urostyle (except in some species); monocondylar or 
sacrum fused to vertebral column in taxa with reduced vertebral numbers; facial 
nerve exits through anterior acoustic foramen in auditory capsule; trigeminal and 
facial nerve ganglia fuse to form a prootic ganglion; pectoral girdle arciferal, 
rarely pseudofirmisternal, with distinct bony sternum; rudimentary ovary (Bidder’s 
organ) retained in adult males (except in a few species); fibulare and tibiale fused 
at their proximal and distal ends; no intercalary cartilage between terminal and 
penultimate phalanges of digits; tips of terminal phalanges blunt to pointed; pupil 
horizontally elliptical. Amplexus axillary. 
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The family Bufonidae currently contains 45 genera, three of which are present in 
Kaieteur National Park (Atelopus, Rhaebo, Rhinella). 

Centrolenidae 

Members of this family are characterized by the following main features [based 
on Zug et al. (2001), and Savage (2002)]: ventral skin transparent, internal 
organs visible; skull with paired palatines and frontoparietals; vertebral column 
with eight holochordal, procoelous presacral vertebrae; ribs absent; teeth on 
upper jaw; sacrum with moderately dilated diapophyses and bicondylar 
articulation with urostyle; facial nerve exits through anterior acoustic foramen in 
auditory capsule; trigeminal and facial nerve ganglia fuse to form a prootic 
ganglion; pectoral girdle arciferal, with distinct cartilaginous sternum; fibulare and 
tibiale fused along entire lengths; short intercalary cartilage between terminal and 
penultimate phalanges of digits; tips of terminal phalanges T-shaped; pupil 
horizontally elliptical. Amplexus axillary. 

The family Centrolenidae currently contains four genera, three of which are 
present in Kaieteur National Park (Centrolene, Cochranella, Hyalinobatrachium). 

Eleutherodactylidae 

The following main features are characteristic of the Eleutherodactylidae 
(Hedges et al., 2008; refer to that paper for extensive definition of the family): 
vertebral column with eight holochordal, procoelous presacral vertebrae; ribs 
absent; maxillary usually dentate; sacrum with rounded or barely dilated 
diapophyses and bicondylar articulation with urostyle; facial nerve exits through 
anterior acoustic foramen in auditory capsule; trigeminal and facial nerve ganglia 
fuse to form a prootic ganglion; pectoral girdle arciferal, rarely pseudofirmisternal, 
with distinct cartilaginous sternum; fibulare and tibiale fused at their proximal and 
distal ends; no intercalary cartilage between terminal and penultimate phalanges 
of digits; tips of terminal phalanges T-shaped; pupil usually horizontally elliptical. 
Amplexus axillary. 

The family Eleutherodactylidae currently contains four genera, one of which is 
present in Kaieteur National Park (Adelophryne). 

Hemiphractidae 

Hemiphractidae is considered polyphyletic by Frost et al. (2006), who recognized 
Amphignathodontidae and Cryptobatrachidae as distinct from Hemiphractidae. 
Guayasamin et al. (2008) formally placed Amphignathodontidae and 
Cryptobatrachidae in synonymy with Hemiphractidae. Hemiphractidae (as 
Hemiphractinae) was formerly regarded as a subfamily of Hylidae, with which it is 
morphologically close. 

Members of this family carry eggs and endotrophic embryos on the back or in a 
specialized dorsal pouch until hatching. The following main features are 
characteristic of the family [based on Hemiphractinae of Zug et al. (2001), and 
Savage (2002)]: skull with paired palatines and frontoparietals, strongly ossified, 
with or without dermis co-ossified to roofing bones; vertebral column with eight 
holochordal, procoelous presacral vertebrae; ribs absent; teeth on upper jaw; of 
the superficial mandibular musculature, the interhyoideus lies within the lower 
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jaw, and the intermandibular muscle has variable development of accessory lips; 
sacrum with rounded (cylindrical in some genera) slightly to moderately dilated 
diapophyses and bicondylar articulation with urostyle; facial nerve exits through 
anterior acoustic foramen in auditory capsule; trigeminal and facial nerve ganglia 
fuse to form a prootic ganglion; pectoral girdle arciferal, with distinct cartilaginous 
sternum; fibulare and tibiale fused at their proximal and distal ends; short 
intercalary cartilage between terminal and penultimate phalanges of digits; tips of 
terminal phalanges pointed or claw-shaped; pupil horizontally elliptical. Amplexus 
axillary. 

The family Hemiphractidae currently contains five genera, one of which is 
present in Kaieteur National Park (Stefania). 

Hylidae 

The following main features are characteristic of the family [based on Hylinae, 
Pelodryadinae, and Phyllomedusinae of Zug et al. (2001), and Savage (2002)]: 
skull with paired palatines and frontoparietals, ossification variable, dermis 
usually not fused to roofing bones; vertebral column with eight holochordal, 
procoelous presacral vertebrae; ribs absent; teeth on upper jaw; of the superficial 
mandibular musculature, the interhyoideus extends posteriorly beyond the lower 
jaw, and the intermandibular muscle is undifferentiated, has lateral accessory 
slips or a separate apical element; sacrum with rounded (cylindrical in some 
genera) slightly to moderately dilated diapophyses and bicondylar articulation 
with urostyle; facial nerve exits through anterior acoustic foramen in auditory 
capsule; trigeminal and facial nerve ganglia fuse to form a prootic ganglion; 
pectoral girdle arciferal, with distinct cartilaginous sternum; fibulare and tibiale 
fused at their proximal and distal ends; short intercalary cartilage between 
terminal and penultimate phalanges of digits; tips of terminal phalanges pointed 
or claw-shaped; pupil horizontally elliptical (vertically elliptical in 
Phyllomedusinae). Amplexus axillary. 

The family Hylidae currently contains 45 genera, seven of which are present in 
Kaieteur National Park (Dendropsophus, Hypsiboas, Osteocephalus, 
Phyllomedusa, Scinax, Tepuihyla, Trachycephalus), but see taxonomic 
comments about Hypsiboas liliae on page 172. 

Leptodactylidae 

The following main features are characteristic of the family [mostly based on 
Leptodactylinae of Zug et al. (2001), and Savage (2002)]: no webbing on hand; 
skull with paired palatines and frontoparietals; vertebral column with eight 
holochordal, procoelous presacral vertebrae; ribs absent; maxillary dentate; 
sacrum with rounded diapophyses and bicondylar articulation with urostyle; facial 
nerve exits through anterior acoustic foramen in auditory capsule; trigeminal and 
facial nerve ganglia fuse to form a prootic ganglion; pectoral girdle arciferal, with 
distinct cartilaginous sternum; fibulare and tibiale fused at their proximal and 
distal ends; no intercalary cartilage between terminal and penultimate phalanges 
of digits; tips of terminal phalanges variable; pupil horizontally elliptical. Amplexus 
axillary. 
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The family Leptodactylidae currently contains four genera, one of which is 
present in Kaieteur National Park (Leptodactylus). 

Microhylidae 

This family is characterized by the following main features [mostly based on Zug 
et al. (2001), and Savage (2002)]: 1-3 transverse dermal folds running across 
palate anterior to pharynx (except in two taxa); skull with paired palatines and 
frontoparietals; vertebral column with eight holochordal, procoelous presacral 
vertebrae, or eighth presacral vertebra biconcave and sacrum biconvex; ribs 
absent; maxillary toothless (except in Dyscophinae and some Cophylinae); 
sacrum with cylindrical to broadly dilated diapophyses and bicondylar articulation 
with urostyle; facial nerve exits through anterior acoustic foramen in auditory 
capsule; trigeminal and facial nerve ganglia fuse to form a prootic ganglion; 
pectoral girdle firmisternal, with distinct cartilaginous sternum; fibulare and tibiale 
fused at their proximal and distal ends; no intercalary cartilage between terminal 
and penultimate phalanges of digits (except in one genus); tips of terminal 
phalanges variable; pupil horizontal or round. Amplexus usually axillary, but in 
some robust taxa males adherent to posterior part of female. 

The family Microhylidae currently contains 52 genera, one of which is present in 
Kaieteur National Park (Synapturanus). 

Pipidae 

This family is characterized by the following main features [based on Duellman & 
Trueb (1986), and Zug et al. (2001)]: body dorsoventrally depressed; hindlimbs 
large and muscular; feet extensively webbed; tongue absent; presence of a 
lateral-line organ; skull lacking palatines, with a single frontoparietal; vertebral 
column with 6-8 epichordal, opisthocoelous presacral vertebrae; ribs present; 
maxillary usually toothless, but dentate in some species; sacrum with broadly 
expanded diapophyses, fused with urostyle; facial nerve exits through anterior 
acoustic foramen in auditory capsule; trigeminal and facial nerve ganglia fuse to 
form a prootic ganglion; pectoral girdle pseudofirmisternal, with distinct sternum; 
fibulare and tibiale fused at their proximal and distal ends; no intercalary cartilage 
between terminal and penultimate phalanges of digits; tips of terminal phalanges 
pointed; pupil round. Amplexus inguinal. 

The family Pipidae currently contains five genera, one of which is present in 
Kaieteur National Park (Pipa). 

Strabomantidae 

Characteristics of this family are mostly similar to those of the family 
Eleutherodactylidae, from which it is mainly distinguished on the basis of 
molecular data (Hedges et al., 2008). The following main features are 
characteristic of Strabomantidae (refer to Hedges et al., 2008 for extensive 
definition of the family): vertebral column with eight holochordal, procoelous 
presacral vertebrae; ribs absent; maxillary usually dentate; sacrum with rounded 
or barely dilated diapophyses and bicondylar articulation with urostyle; facial 
nerve exits through anterior acoustic foramen in auditory capsule; trigeminal and 
facial nerve ganglia fuse to form a prootic ganglion; pectoral girdle arciferal, 
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rarely pseudofirmisternal, with distinct cartilaginous sternum; fibulare and tibiale 
fused at their proximal and distal ends; no intercalary cartilage between terminal 
and penultimate phalanges of digits; tips of terminal phalanges T-shaped, 
knobbed, or bearing hook-like lateral process; pupil usually horizontally elliptical. 
Amplexus axillary or inguinal. 

The family Strabomantidae currently contains 16 genera, one of which is present 
in Kaieteur National Park (Pristimantis). 

3. Taxonomic study of amphibians 

Unless you plan to work on already collected material (i.e. museum collections), 
taxonomic study of any group of animals implies the development of various 
techniques and protocols to build a reference collection. This also means that 
you must spend significant time in the field to gather specimens and detailed, 
accurate and associated data. 

The collected or “voucher” specimens are specimens that are sacrificed to serve 
as a basis of study and reference. These specimens must be deposited in a 
recognized natural history collection, which will ensure long-term care and 
maintenance, accessibility to other researchers, and independent verification of 
results.  

Voucher specimens are an extremely important part of scientific research. Their 
main purposes are: (1) to allow correct identification of the species under study, 
(2) to allow resolution of species limits [e.g. in a complex of closely related 
species] and understand intraspecific variation, (3) to allow confirmation and a 
verification of the occurrence of a species at a certain place at a certain time. 

It must be emphasized that the collection of voucher specimens is essential in 
almost any biological research project, including systematics, ecological or 
behavioural research, environmental assessment, etc. Correct identification of 
the animals under study is always crucial to the outcome of the research, and the 
quality of your sample will play a major role. Identifying specimens that were 
poorly prepared or lack accurate data is very frustrating and these specimens are 
of little or no scientific use. Additionally it poses ethical problems to collect 
specimens that will prove to be useless. High quality of preparation will also 
ensure proper future studies of important morphological traits that could 
disappear in ill-prepared specimens, and is also a token of respect for the killed 
animal. 

In case new species are discovered among the collected material, some 
individuals will be selected as “type specimens” (= permanent and objective 
standards of reference to the scientific name given to the new species), Other 
kind of samples (e.g. photographs, drawings, call recordings, etc.) can 
complement the type series. 

It is thus essential to master collection techniques, fixation protocols, and 
collection management. The protocols to succeed in these tasks are explained 
below. 
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3.1. Permits 

The first step of any biological fieldwork is to obtain appropriate permits to 
conduct research, including permits to capture, handle and euthanize a number 
of specimens. Permits to export those specimens from their country of origin will 
also be required if you plan to take them away or send the material to foreign 
specialists. This can be a time-consuming and frustrating task, since it is not 
unusual that the official authorities in charge to grant permits have poor or 
inadequate knowledge of the biota and/or the ways fieldwork must be completed. 
Each country has developed its own set of requirements for granting collection 
and exportation permits. It is essential to comply with local laws and regulations, 
even when the required documentation seems unreasonable. If the latter is the 
case good reasoning and communication will usually resolve many problems and 
might even help to simplify the bureaucracy for future researchers. 

Do note that if you are collecting species protected by the Convention on 
International Trade in Endangered Species (CITES), additional export permits 
will be required (and usually supplementary fees will must be paid). 

In case you plan to work in indigenous land, additional permits might be required 
to allow you to conduct field research among indigenous communities. 

In Guyana the following agencies must be consulted before any biological 
research is conducted: 

The Environmental Protection Agency (EPA), Lot 7 Broad and Charles Street, 
Charlestown, Georgetown, Guyana. 
The Ministry of Amerindian Affairs (MoAA), 251-252 Quamina & Thomas 
Sts. South Cummingsburgh, Georgetown, Guyana. 

3.2. Living in the field 

As mentioned above, building a reference collection usually implies spending a 
long period in the field. This is certainly a very enjoyable part of the research, if 
you are well prepared. Ill-prepared fieldtrips will usually not yield good results and 
may sometimes become a true nightmare. Over the many months spent in the 
field, we have tested a large number of different equipment and we would like to 
share parts of our experience and preference here. 

Here are a few basic tips and tricks that, we hope, will facilitate your fieldwork: 

Carrying food and equipment 

The amount of material needed during biological field research may be pretty 
large: a total weight of 250 kg (including food) is not uncommon for a 3-week field 
trip in remote areas (based on three main investigators total). Most of the time 
you will rely on the assistance of local inhabitants to help you carry food and 
equipment. Sometimes you will have to hire boats to reach your final destination.  

Solid, waterproof bags that can be easily carried on the back should be used to 
carry food and most of the material. We have a preference for the Ortlieb® X-
Tremer dry bags, which are valuable alternative to rigid boxes. They are 
waterproof, and have shoulder straps that support up to 500 kg (!). When empty, 

1880-08_ABC-taxa5_01.indd   291880-08_ABC-taxa5_01.indd   29 22-01-2009   11:09:2522-01-2009   11:09:25



30

 

they are easy to fold flat into a small package. They can be filled with air to 
ensure protection of fragile equipment. Some of our indigenous counterparts 
even used them as sleeping bags during very cold nights. 

Try to put each specific equipment in a specific bag/container. 

For cameras, laptop and other delicate precision devices we use watertight, 
crushproof and dust proof Peli™ cases. These cases even float if your boat flips 
over. When carrying cameras and DAT recorder out of the base camp we use 
the waterproof Dryzone 200 backpack from LowePro®. 

Comfortable base camps for sweet jungle nights 

An important consideration in establishing a base camp is the amount of time you 
plan to spend in it. You may intend only to spend one or two nights, but you also 
may plan to stay more than two weeks at the same location. Hammocks are by 
far the most comfortable way to sleep in the jungle; in addition they avoid contact 
with the ground and its numerous small inhabitants (see “Hygiene” below). In 
case of overnight camps or short-time stays, a simple hammock tied between 
two trees is generally sufficient (Fig. 19A); during rain specimens will be 
processed on the ground, just below the hammock’s tarp. We recommend 
Hennessy Hammock™, which are light, solid, all-in-one hammocks that include a 
mosquito net and a tarp. In cases of long-term stays, a larger “solid” camp should 
be built. We usually build two separate “rooms”; one will house hammocks and 
people, the other will serve as a “field lab” where specimens will be 
photographed and processed (Fig. 19B-C).  

The location of the base camp is important and the following points should 
always be considered: (1) proximity of water (for drinking water, washing, etc.), 
but keep in mind that the area you chose could be flooded in case of heavy 
downpours; (2) proximity of large dead trees or very high trees with many 
bromeliads that could fall on your camp in case of a storm or heavy rain. Falling 
branches and trees are a real hazard in tropical rainforests. If you travel with 
local companions, always rely on their judgment; they know the place better than 
you. 

In case of camping in savannah or on the summit of tepuis (table-top mountains) 
where trees and other supports are absent or too small to attach a hammock, 
light tents are an excellent alternative (Fig. 19D). Note that expeditions on tepuis 
require robust equipment due to cold temperatures, heavy rains and harsh winds. 
Products made for extreme conditions are expensive but are the only ones that 
will ensure more or less comfortable nights. 
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