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Abstract.—During a herpetological inventory in the Sipaliwini area in southern Suriname in 1968, and again 
during a second expedition to the area in 1970, anecdotal population data on Dendrobates azureus Hoogmoed, 
1969 were obtained. As of now, some 50 years later, these data have not been published, yet they may be useful 
for the evaluation of the status of this taxon at the present time and the evolution of its populations over the 
period since 1968. Visits to the Sipaliwini savanna to observe or collect this taxon over the past 50 years have 
been few and far between. An overview of the population data available in the publications about these visits 
is provided.
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Introduction

During a herpetological inventory of the Sipaliwini area 
in 1968 Hoogmoed (1969a,b, 1971a,b, 1972) discovered 
a blue Dendrobatid frog in forest islands in the Sipaliwini 
savanna, near the Vier Gebroeders Mountain close to the 
Suriname-Brazilian border, that he named Dendrobates 
azureus. In the description (Hoogmoed 1969b), a number 
of ecological and behavioral data were provided, but 
data that give an impression about the abundance of the 
population were not presented, because they were not 
collected in a systematic way, but rather anecdotally. 
The author paid a second visit to the Sipaliwini area and 
the habitat of D. azureus in 1970 (Hoogmoed 1971a,b, 
1972) and more data were obtained on the abundance 
of the frog in the type locality (forest island on West 
slope Vier Gebroeders Mountain) and some other forest 
islands nearby, and about forest island occupation by this 
taxon. These population data are available in the author’s 

diary notes, and they can provide basic data about the 
population status of the taxon at the time of its discovery. 

al. 2006), and as a member of the genus Dendrobates it is 

be traded (Hoogmoed 2013). However, since it still has 

it seems timely to publish the basic population data of 
this taxon, even though they were collected anecdotally.

Polder (1974), based on his observations of the taxon 

of D. azureus, but this had no direct consequences as 
Silverstone (1975) considered it a species. Wollenberg 
et al. (2006), followed by Wollenberg (2007), on the 
basis of morphological data and genetic analysis, 
synonymized D. azureus with D. tinctorius
1797). This assessment was supported by Noonan 
and Gaucher (2006), who found that specimens of D. 
azureus (from the type locality or near to it, see below, 
Noonan, pers. comm.) shared the same haplotype with 
two “nearby” (from the continuous rainforest, see below, 
Noonan, pers. comm.) populations of D. tinctorius and 

Grant et al. (2006) still treated D. azureus as a species 
but on the basis of molecular results were inclined to 
follow the synonymy suggested by Wollenberg et al. 

accepted the synonymization and considered D. azureus
a synonym of D. tinctorius. Ouboter and Jairam (2012) 
considered D. azureus a subspecies of D. tinctorius, 
without providing arguments, but this was not accepted 

D. tinctorius as monotypic.
(2010) and Hoogmoed 

(2013) did not accept the synonymization by Wollenberg 
et al. (2006) and pointed out that this publication suffered 
several shortcomings. Here I add to those critiques the 
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area between Sipaliwini airstrip and Vier Gebroeders 
Mountain. He collected a total of 37 specimens and 
two tadpoles of D. “azureus” (Table 1), which were all 
preserved and form the type material of the description of 
D. azureus Hoogmoed, 1969. The location and shape of 

on aerial photographs.

1968–1969:
the Sipaliwini expedition (Hoogmoed 1969a) continued 

(botanists and a geologist) moved N of the Vier 
Gebroeders area to the Morro Grande Mountain area. 

islands as possible localities for D. “azureus” because 
the botanist J.P. Schulz reported having seen “blue frogs” 

D. 
tinctorius 

1970:
again visited the Sipaliwini savanna, this time 
concentrating on the part south of the Vier Gebroeders 
Mountain and the Brazilian border. During this trip one 
specimen of D. “azureus” was collected and preserved, 
and 10 additional specimens were collected at the type 
locality and transported alive to the Netherlands, where 
they were bred in captivity by Polder (1973a–c, 1974).

1981:
Dutchmen” brought live D. “azureus” from the Sipaliwini 

mention of the names of participants, numbers of frogs 

1988: D. “azureus” (apparently 

1996:

D. 

use of tissue samples of captive bred material of dubious 
origin (although stated to be from the type locality) and 
the fact that among dendrobatid breeders D. azureus has 
been confused with, and interbred with, a blue morph of D. 
tinctorius that occurs in southern Guyana, northwestern 
Pará in Brazil (south to Porto Trombetas) and possibly 
in extreme southwestern Suriname (in a contested area 

color pictures of this blue D. tinctorius morph. Hoogmoed 

D. tinctorius D. 
azureus. Noonan and Gaucher (2006) mention specimens 
of D. tinctorius and D. azureus from slightly different 
localities (Table 1) and their samples of D. azureus are 
from the area of Vier Gebroeders Mountain (see Noonan, 
pers. comm., below as well). In Wollenberg et al. (2008) it 
seems that the blue morph of D. tinctorius has incorrectly 
been considered as D. azureus

D. azureus 
only the fancy names of hobbyists have been used for 
the “Sipaliwini” material and no vouchers have been 
indicated.

In order to remove any doubt regarding which 
population I am discussing, and avoid upsetting the 
present accepted nomenclature, below I use the name 
Dendrobates “azureus” in the sense of the population of 
D. tinctorius described in 1969 as D. azureus and only 

savanna in southern Suriname.

History of (the herpetological) exploration of 
the Sipaliwini Savanna and inventories of D. 
“azureus” populations

1935–1938: Border expedition (van Lynden 1939) 
to establish the border between Suriname and Brazil 

Sipaliwini savanna for an extended period (4 October 
1935 to 10 March 1936), and made general observations 
about animals (mostly mammals and birds), he did not 
mention “blue frogs,” so we may conclude he did not 
observe them, or that he did not deem them worthy of 
mentioning. His camp III (on the western base of Vier 
Gebroeders Mountain, from where he wrote his diary 
on 12 October 1935) actually was close to the later 
type locality of D. “azureus,” but it was probably in the 
savanna itself, not in the forest island. The map published 
by van Lynden (1939) unfortunately does not show the 
location of the forest islands.

1961: During Operation Grasshopper, the Sipaliwini 
airstrip was constructed on a small savanna about 3.5 

visited.

1968: Hoogmoed (1969a,b) discovered populations of 
D. “azureus” in four forest islands in the middle of the 
Sipaliwini savanna near the Vier Gebroeders Mountain 

Fig. 1. Dendrobates “azureus” (= tinctorius).
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“azureus.

observed during a limited number of days. They surveyed 
six forest islands and found specimens in three of them 
“two on the slopes of Vier Gebroeders and one in a valley 

nos. 1 and 4 on the slopes of Vier Gebroeders Mountain 
and to forest island no. 2 north of that mountain (see 
below). No material was collected, and the position of 
the other three forest islands was not mentioned.

1997: Gagliardo (2004a,b) reported on a new expedition 

other zoo curators in order to collect specimens to 

observed in two forest islands that were not the type 
D. tinctorius (with a 

Sipaliwini airstrip. One day before departure from the 
savanna permission was obtained to collect and export 
20 specimens of D. “azureus,” so they had to be collected 
at a rush and were meant to establish an ex-situ breeding 

forest island(s) these specimens were collected from or 

2003:
the area of the Vier Gebroeders Mountain from 23–26 

airstrip” in Hoogmoed (1969) and in the present text, 

Mountain, and he left via Sipaliwini airstrip, W of the 
savanna. He was not allowed to collect specimens of D. 
“azureus
specimens for molecular studies (Noonan and Gaucher 
2006). He found three specimens on 24 May, four 
specimens on 25 May, and another three on 26 May. No 

Forest 
island 

(see text)
Date Number of specimens

Person-minutes Number person-
minutes per specimen

1968

1 10 Sep 18:15 h - -

1 11 Sep 10:30–12:30 h 120 10.9

1 13 Sep 15 15:00–15:30 h 30 2

1
30 Sep

1 (+ 2 tadpoles) 
10:15 h - -

1 1 Oct 11:00–11:30 h 30 3

1 Mean or total 38 180 4.7

2 19 Sep 10:00–11:30 h 90 18

3 20 Sep 0 - 120 -

3 23 Sep
13840)

10:00–11:00 h 60 10*

3 Mean or total 10 180 18

4 27 Sep 10:30–12:00 h 90 30

1970

1 13:15 h - -

1
25

08:00–12:00 h (2 
persons)

480 19.2

Total 1968 + 1970

82 (38 preserved, 10 
live for ex situ breeding 

colony) 
11 days 920 10.1

Table 1. Detailed data for specimens of D. “azureus” collected/observed by M.S. Hoogmoed in 1968 and 1970. Number of 
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Noonan writes: “….my experience was that neither of 
these populations was terribly dense. While I did not 

saying that I did not observe more than one individual per 
hour of searching (on average).” Noonan also collected 
tissue from three Dendrobates specimens found in the 

D. 
tinctorius (Noonan and Gaucher 2006).

2007:
visited the Sipaliwini savanna and “observed respectively 

(mostly the same specimens).” Wevers (2007) visited the 

those days observed 15 specimens and four larvae. He 
at least visited the type locality on the western slope of 
the Vier Gebroeders Mountain and the forest island on 

specimens. He reported that his guide who lived on 

Suriname and Brazil, never had seen more than 25 D. 
“azureus” in one day. Based on his own observations 

and information from his Indian guides, he estimated 
the size of the total wild population to be between 1,000 
and 1,500 specimens, but this does not seem to be a very 

2014:

islands where D. “azureus” occurs. They reported D. 
tinctorius

the area of continuous rainforest.
By no means is this overview intended to be an 

exhaustive listing of all visits to the D. “azureus” habitat 

with a license to study the frogs and personnel of the 

not allowed to travel from there to the Vier Gebroeders 

scientist may have paid unregistered (and unpublished) 
visits to the area. Illegal collectors (animal dealers) and 

least several times, but because of the nature of these 
trips, they have not been documented publicly. It also is 
possible that native and Brazilian Indian collectors have 
provided animal dealers with specimens that may have 
left Suriname directly or via Brazil. No numerical data 
are available, but Suriname animal dealers exporting 

long-standing commercial contacts (since the early 

Kwamalasemutu.

Material and Methods

During the 1968 herpetological inventory of the Sipaliwini 

forest islands near the Vier Gebroeders Mountain were 

in the area around Vier Gebroeders Mountain no formal 

how many specimens were observed/collected during 

were observed/collected while traversing forest islands 

of the stream. The time period during which frogs were 
collected was noted, and based on this the abundance 
was expressed in specimens per person-minutes. In 1968 
observations/collections were made by one person, and 

observed, or collected by hand. Specimens collected were 

(thus, no formaldehyde was used and the type specimens 

transported in plastic bags with leaf litter, and termites 
were provided as food.

Data on specimens collected in 1968 were provided 
by Hoogmoed (1969b) in general terms. The coordinates 
of forest islands where D. “azureus” was found were 
calculated in 1968 on the basis of a topographic map of 
the area, but they now can be provided more precisely, 
based on localization with Google maps. Only slight 
differences can be noticed.

In 1968, the area of the Sipaliwini savanna where 
D. “azureus” was obtained was visited between 11 
September and 1 October, a total of 21 days. During 
this period, several forest islands on and near the Vier 
Gebroeders Mountain (as well as the intervening savanna 

the center of the forest islands are given as in Hoogmoed 

D. “azureus” are 

1. 
(Base Bivouac), type locality of D. azureus, 
2°N, 55°58’W (corrected to 2°00’21.24”N, 
55°58’10.85”W)

2. 
extension is not rainforest but gallery forest of 
Mauritia
Mountain, 2°01’N, 55°57.30”W (corrected to 
2°00’59.30”N, 55°57’26.03”W)

3. 
from that in the description of D. azureus) N of 
Vier Gebroeders Mountain, long and narrow, 

 2°01’N, 55°58’W (corrected to 
2°01’25.78”N, 55°57’34.22”W)

4. 
Mountain, 2°N, 55°57’30"W (corrected to: 
2°00’24.92”N, 55°57’22.03”W)

5. 

55°58’04.71”W)

In 1970, the Sipaliwini savanna was visited again (13 

south from the area visited in 1968, with a stay of only 
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two days in forest island no. 1 (see above). During this 
period the following forest islands, that turned out not to 
be inhabited by D. “azureus,” were searched (coordinates 

Results

Forest Islands

The shapes and sizes of eight forest islands in 1968 were 
based on a topographical map and aerial photographs 

December 1969 and 17 November 2004 (the most recent 
freely available large-scale images on the Internet), and 
all the forest islands still exist and no notable changes 

which ravage the savanna yearly might damage the forest 

had destroyed the narrow band of forest between the 
1968 Vier Gebroeders Bivouac (type locality) and the 
savanna on the SW edge of the campground, but also 
that the forest island interior, probably because it is 
rather moist, had not suffered any damage. D. “azureus” 
was still regularly present in the former, open camp 

the forest islands, but he did not mention the extent of 

forest islands, but thought that they might be the reason 
that the forest islands did not expand into the savanna. 

1970 observations (Hoogmoed 1972) and by the Google 
Map for Environment (2018) 

shows that there has been only limited tree loss in the 
Sipaliwini savanna between 2000 and 2014, although 

forest islands themselves do not show any noticeable 
changes.

that in the Brazilian part of the savanna (Paru savanna) 
south and east of the Sipaliwini savanna there are six 
large forest islands that would be worth investigating 
for the presence of D. “azureus.” However, as this area 
is a Brazilian Indian Territory, conducting biological 

special permits and its remoteness. Just south of the Paru 
savanna in Brazil is another, isolated, more or less oval 
savanna with a large, elongate forest island in the middle 

Dendrobates 
species there.

Population Data

11 September–1 October 1968.
days spent in Vier Gebroeders Bivouac, general herpe-
tological collecting was conducted in the savanna and 
forest islands on and near Vier Gebroeders Mountain. 
Only some parts of the days were spent in forest islands 
searching for D. “azureus.”

were observed and collected, one small forest island on 
the N slope of Vier Gebroeders Mountain was searched 
for D. “azureus,” but no specimens were found. The four 
northernmost forest islands in Hoogmoed’s (1969) map 
were not visited during this time. Data on time spent ob-
serving/collecting D. “azureus” and population density 
are summarized in Table 1.

Between 1968 and 1970. The population density of D. 
“azureus” in forest island no. 1 on the W slope of the Vier 
Gebroeders Mountain seems to have diminished consid-
erably (remembering that 23 specimens and two tadpoles 
were removed in 1968, which might have had a negative 

viz. one specimen per 4.7 
person-minutes in 1968 (one observer only), versus one 
specimen per 19.2 person-minutes in 1970 (two observ-
ers).

In 1970 an additional 11 specimens were removed 
-

tion, and ten live specimens to establish an ex-situ breed-
ing colony in the Netherlands.

It should be mentioned that specimens were not even-
ly distributed throughout the forest islands. They might 
be absent in certain stretches and be numerous in other 

boulders).
No comparative data for the other forest-islands are 

does not provide data in a comparable way, but he ap-
parently collected data in three of the forest islands men-
tioned by Hoogmoed (1969), but unfortunately the lo-
cations of these have not been published. Noonan (pers. 
comm. 2017) reported that he did not see more than one 

-

6. Small forest island on northernmost part of Lange 

27 January 1970
7. 

1°59’28.01”N, 55°55’15.81”W, Brazil, 27 
January 1970

8. 
1°59’18.74”N, 55°55’20.73”W, Brazil, 27 
January 1970

9. 

10. 

1°59’11.78”N, 56°02’13.63”W, Suriname, 4 
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sity in the other forest islands seemed to be less (one 
specimen per 18–30 person-minutes) than in the largest 
forest island (no. 1) on the W slope of Vier Gebroeders 
Mountain (one specimen per 4.7 person-minutes). This 
could be related to the size of the forest islands, but this 

forest island no 1, because it was the location of the camp 
(both in 1968 and 1970).

of September, during the dry season, and those in 1970 

wet season—when rainfall is about twice that in the dry 
season, and about half that of May and June, the wettest 
months (see Hoogmoed 1969).

Conclusions

D. “azureus” in 1968 
it was clear that not all forest islands inhabited by this 
taxon had populations of the same density. Since 1968, 
although several expeditions have visited the distribution 
area of D. “azureus” in the Sipaliwini savanna, no 
data on population densities have been published that 
could be directly compared with those presented here. 
However, the anecdotal data available (see the History 
of … inventories of D. “azureus” populations section 
above) give the strong impression that the numbers of 
D. “azureus” in its restricted habitat have considerably 
diminished since 1968. This impression should be 

serve in situ and ex situ management programs for this 

moment we do not even have an idea about the size of 
the population in the wild, but it might run only into the 

the successful ex situ breeding program in the National 

specimens collected in 1997 (see above) and some 
additional exchanged specimens. This program should 

authorities and several nature conservation interest 

Suriname.

from Brazil and the border is not patrolled. Illegal visits 

et al. (2008: 228) optimistically assumed that interest in 
wild collected specimens would diminish with successful 
breeding in captivity, but this is a naïve assumption (e.g., 
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