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INTRODUCTION
This report is the result of a Conservación Panamá Inc. feasibility study in cooperation with Rainforest
Trust in the Ngäbe-Bugle Comarca (NBC). The purpose of this study is regarding a community conservation
project intended to survey endangered, threatened, and endemic species and measure the willingness and
support of the local community to create the first Ngöbe-Bugle conservation area. This report is based on
collaborative field work conducted between March 2017 and June 2017 in the area of Llanos de Tugrí & Peña
Blanca.
The lead investigators, Melva H Olmos & Ezekiel S. Jakub, would like to thank Rainforest Trust for their
financial support for this study, the government of the Ngöbe-Bugle Comarca, with special thanks to the
overwhelming support of the communities of Llanos de Tugrí & Peña Blanca. Furthermore, we would like to
thank many of our individual donors, whom are too numerous to mention, who made parts of this studies pre-field
& post field-work possible by their generous donations throughout the 2017 field season. Special recognition
should be given to our Ngöbe-Bugle liaisons Diana Aguirre & Arsenio Palacio for their continued hard work and
dedication to this project. Often being led to the far reaches of the Comarca and working under difficult field
conditions for extended periods of time, they should be commended for their work towards conservation in their
homeland.
The Ngöbe-Bugle Comarca, or NBC, lies in Western Panamá between the provinces of Chiriquí, Bocas
del Toro & Veraguas. A semi-autonomous indigenous area,
the NBC, is mostly located within the central cordilleras of
the Tabasará mountains and is influenced by both the
Caribbean and Pacific slopes (Map 1).
The NBC is of great interest for conservation: it
supports many endangered, threatened and endemic
species, is relatively unknown, and is difficult to access for
both socio-political and geo-physical reasons. There have
been few scientific studies of this region in Panamá.
The purpose of this feasibility study is to survey,
assess and report species of interest and the willingness of
the selected communities to create and maintain a
permanent conservation area, the first of its kind in the
NBC, to protect in perpetuity.

Map 1. Ngöbe-Bugle Comarca, Panamá.

NGÄBE-BUGLE COMARCA OVERVIEW
The NBC has legal protection under the constitution of the Republic of Panamá which contains specific
rights to respect ethnic identity1, language2 , education3, autonomy & lands4. Generally speaking, the government
of the Republic of Panamá is required by constitutional mandate to “recognize, respect and carry out programs to
promote [indigenous] cultures, material, social & spiritual values …”5. Furthermore, by constitutional mandate,
lands must be set aside [Comarcas] for indigenous communities to ensure their economic, ethnic & social wellbeing of which collective ownership will be maintained6 . In 1997 the Ngäbe-Bugle Comarca was officially
recognized by the Republic of Panamá7 .
The indigenous groups, whom have largely been given autonomy within their respective Comarcas, have
experienced considerable mismanagement and have received little support from the central government of
Panamá. The remote nature of the NBC and sizable area make governmental assistance in education, agriculture,
or social services very challenging. Often much of the assistance received within the NBC is intermittent or
inconsistent. Furthermore, the government (central government of Panamá) rarely responds effectively to
complaints concerning quality or quantity of these services. A recent United Nations report states, “During the
special Rapporteur´s visit to Panamá, many indigenous representatives told him that, as a rule, the government
does not respond to complaints and concerns, especially about the threats to their lands and natural resources,
unless they take drastic measures …”8. This inability to respond effectively, by the central government of Panamá,
has led to the need for international and national non-governmental organizations to step in where more
experience in remote areas is necessary.

1

Article 90

2

Article 88

3

Article 108

4

Articles 124, 126 & 127

5

Article 90

6

Article 127

7

Act No. 10 of 7 March 1997 on the establishment of the Ngobe-Bugle comarca and other measures, Gaceta Oficial No. 23242 (11 March
1997)
UN General assembly, Human Rights Council, Report of the Special Rapporteur on the rights of indigenous peoples, The status of indigenous
peoples’ rights in Panama, 2014
8

INFRASTRUCTURE & SOCIO-ECONOMICS
The Ngäbe-Bugle Comarca is largely undeveloped with a total population, reported in a 2010 survey, of
approximately 260,058 Ngöberes & Bugleres in the Republic of Panamá9. Due largely to socio-economic factors
(i.e. migrant work) it is unknown how many persons are resident within the NBC at one time as it fluctuates greatly
depending on season, work and opportunity. In the NBC there is little access to roads, potable water, or electricity.
Other services, such as social welfare, medical, or education are limited.
Much of the transportation network in the NBC is limited to
foot traffic or horseback (Illustration 1). During the rainy season much
of the NBC is impassable due to overflowing rivers running at or
above flood stage. There are very few roads in the NBC that are able
to support vehicular traffic. The existing roads are principally on the
Pacific slope and are most often traveled during the dry season in
specialized 4x4 vehicles (Illustration 2). A few paved roads, although,
do exist to access areas such as the capital of the Comarca, Llanos
de Tugrí, situated on the Pacific slope abutting the province of
Chiriquí. The Caribbean slope supports no regular roads and a
majority of transportation is limited to foot traffic, horseback or
“panga” (small outboard motor boats). The lack of a reliable
transportation network throughout the NBC is thought to contribute

Illustration 1. Normal travel in the NBC by
horseback.

to the high level of poverty. Factors such as the difficult nature and
expense (financial & physical) of moving in and out of remote areas
severely limits access to labor markets which further aggravates
poverty. Additionally, travel can be dangerous in and out of the high
elevations areas. Due to the large number of waterways throughout
the NBC not all are afforded a safe crossing mechanism (i.e. bridges
or cables). Six deaths were attributed to drowning in the 2016-2017
areas between Soloy and Bocas de Remedios and Llanos de Tugrí
and Peña Blanca10 .
Potable water is very challenging. Throughout the NBC, local
waterways (creeks, streams and rivers), are the primary source for
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Illustration 2. Typical 4x4 access vehicle.

multi-use activities. These waterways are used for: drinking, cooking, bathing/cleaning, agriculture and human
waste removal (trash, feces & urine). This has led to obvious contamination & health ramifications for much of the
NBC. Waterborne illness, such as diarrhea, is especially severe in areas of the NBC where limited flow and volume
of waterways are in densely populated areas. The United Nations reports as little as 28% of homes in the NBC
have access to clean potable water11. Additionally as few as 58% of homes have some level of sanitation service
(i.e. “pit-latrines”)12. Even though basic sanitation services are generally available in the more populated lowland
areas much of the NBC has few or no services13.
Electricity is largely non-existent in the NBC. There has been recent development, at many of the regional
public schools, of solar systems being installed via funding from the European Union. Furthermore, households
throughout the NBC are taking advantage of small consumer solar kits
(Illustration 3) to have access to illumination and cell phone charging.
Widespread access to electricity is still largely considered a luxury and
unavailable throughout the NBC.
Social services are limited within the NBC and few details are provided
by the Panamanian central government concerning poverty relief, social
programs or assistance in the Ngöbe-Bugle Comarca. This is corroborated by a
2014 report by the United Nations Human Rights Council14 .
Medical services are mandated by the constitution and must be
provided to all indigenous groups. Pursuant to the Ministry of Health resolution
No. 322 of 2005, health-care facilities must be located throughout the
Comarcas and are required to provide services to the indigenous population for
free. This resolution stipulates the right to free healthcare. Unfortunately, as with
many other services provided by the central government in the NBC, access is

Illustration 3. Consumer solar
panels.

limited and inconsistent. Often a health-clinic, located in larger or central villages, is not occupied on a consistent
basis by health professionals and often months can pass without regular access to personnel, medications, or
services. Another challenge is little or no communication as to the schedule of access to medical services during
the year. It is not uncommon for the predetermined schedule, by the government, to be ignored without
11
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notification. Often family groups will travel 2 to 4 hours to access medical services on a scheduled day to find out
no personnel have arrived or are available. It is not uncommon for several months or half a year to pass before a
medical condition is examined or treated.
Education is a constitutional right granted to all indigenous peoples of the Republic of Panamá. By law,
within the Comarcas, the Ministry of Education must additionally provide bilingual and traditional education. The
education system in the NBC is largely a success. Regular access to centralized schools throughout the NBC
(K-8) has led to a wide decline in illiteracy.
The United Nations reports poverty has high as 89.8% in the NBC. “Extreme poverty” is defined as: per
capita income level that would not allow for the purchase of minimum daily calorie requirements. In the NBC,
extreme poverty is reported at an alarming 68.5% 15.

CONSERVATION IN THE NBC
The concept of conservation in the NBC is widely misunderstood as: land takings by the government (the
pre-Comarca taking and management of indigenous lands), the receipt of “multas” (fines) for illegal hunting,
retaliation kills of wildcat depredation of livestock, wood harvesting or other resource extraction from within or
outside of the legal boundary of the NBC. Land outside and adjacent to the boundary of the NBC is still
considered by many indigenous peoples to be collective property with rights to residence, access and extraction
of resources. Furthermore, to exacerbate an already erroneous concept of conservation most interactions between
indigenous groups and governmental organizations (i.e. MiAmbiente, the environmental ministry) are negative in
context and often punitive. Very rarely are resources offered, clarification given, education proffered, or assistance
of any kind rendered by the central government of Panamá in cases of conflict. The modus operandi seems to be
“observe & report”. This has led to prevalent social complications and widespread distrust of the central
governmental agencies operating within or near the NBC.
Non-governmental organizations (NGO´s) focused on conservation have had variable levels of success in
the NBC. Essentially, success seems to be dependent on high levels of community inclusion and participation.
This includes an overabundant amount of community notification, participation and input at the local level, regional
and “national” level of the Comarca government, residents, community organizations, leaders and Caciques
(Chiefs) of the communities. Extreme care in organization and communication must precede and proceed any
such conservation activities.
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Socio-economic conditions in the NBC largely affect the status of conservation. Indigenous residents of
the NBC rely on subsistence farming which can often conflict with the needs of conservation. To aggravate this
conflict there is a current population boom occurring amongst the Ngöbe-Bugle which creates more demand and
stress on the limited natural resources. Landscapes are being converted for crop and livestock production to
support the increasing demand for locally accessible food and animal protein. This demand on local food
production and the distinct absence of modernized agricultural knowledge has led directly to habitat loss.
Additionally, locally sourced wood is utilized everyday for open-flame cooking (Illustration 4). This process of
cooking is extremely inefficient and requires large amounts
of wood. Wood is sourced in local forests and has
presented an additional threat to deforestation.
Communities and individuals throughout the NBC have
expressed a desire to conserve natural resources. This
sentiment is especially tangible in the capital of Llanos de
Tugrí and its sister community Peña Blanca. It is not
uncommon in these two communities to hear concerns
voiced about the declining state of the forests (for example)
in community meetings. Little or no funds from the central
Illustration 4. Open-flame cooking in the NBC.

government of Panamá have been dedicated to natural
resource conservation in the NBC where poverty remains at

the forefront and politics have led to widespread distrust.
The two issues, natural resource conservation and poverty relief, are
two challenges which can be resolved together and in cooperation
with NGO´s that exhibited the ability to work among and in cooperation
with the communities throughout the NBC.

ECOSYSTEM
The Ngäbe-Bugle Comarca is located in western Panamá
between the provinces of Chiriquí, Bocas del Toro & Veraguas. It is the
largest Comarca in Panamá covering 6,968 km2 (Map 1) and is
primarily located in the central cordilleras (mountains). This highland
mountainous region is known as the Tabasará Mountains (Illustration
5).

Illustration 5. The Tabasará Mountains
of the NBC.

The NBC is largely described as a “evergreen tropical broadleaf montane cloud forest” with a semiparamo grassland matrix (human or natural is unknown). Lower altitudes of the NBC are “tropical dry forest” on the
Pacific slope to “tropical wet / moist forest” on the Caribbean slope. The entirety of the NBC is described as a
largely mountainous region with influence from both slopes. There is a pronounced dry season on the Pacific
which is mostly absent on the Caribbean. Seasonal conditions are highly localized and dependent on geography.

REPTILES & AMPHIBIANS
By Abel Batista
INTRODUCTION: The highlands of the NBC, specifically the Tabasará Mountains, is an area of high
endemism16. Most of the endangered, threatened & endemic species described in this region have not had a
conservation review or the status is unknown. Conservation is urgently needed in the NBC to guarantee the
survival of many of these species 1718. Major threats to the species of the region include climate change,
Chytridiomycosis, pollution, and habitat loss due to deforestation19. The single herpetological survey completed
prior to our investigation was by Hertz in 2012 (ibid) which resulted in the description of a new species of dink frog,
Diasporus igneus (ibid) and the discovery of the presence of Ismohyla debilis a critically endangered species (CR)
and I. zeteki a near threatened (NT) species. There are 12 endemic species found in the Tabasará Mountains of the
western NBC of amphibians, reptiles and birds20. The potential high levels of endemism in this unprotected part of
the central-Panamanian mountain range makes it a priority for conservation. Additionally, the rate of deforestation
is alarming. In a 2009 report by ANAM (MiAmbiente, the environmental ministry), between 1992 and 2000, the
NBC has lost a total of 21.8% of its forest which amounts to the highest rate of deforestation for the time period in
Panamá 21.

STUDY AREA: To achieve or goal, a preliminary survey in Llanos de Tugrí was completed on the personal
property of Oscar Tugrí. The location is approximately 1400 meters above sea level and resides within the “lower
montane rainforest” or LMRF. We surveyed five habitat types including: pasture, forest edge, riparian, secondary
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Transect (T) / Plot ℗

Initial coordinates

Final coordinates

Description

T1

N 8.4951 W
81.72067
1549m

N 08.49625
W 81.72430
1620m

T2

N 8.49623
W 81.71966
1517m

N 08.49432
W 81.71662
1482m

T3

N 8.49623
W 81.72401
1597m
N 8.49616
W 81.71892
1481m
N 8.49576
W 81.71990
1507m
N 8.49575
W 81.71945
1500m
N 8.49599
W 81.71932
1495m
N 8.48547
W 81.72897
1294 m

N 8.49729
W 81.72537
1638m
N 8.49658
W 81.72084
1500 m

Secondary
forest, Oscar
Tugrí farm
(limits with
the caGle
area)
Open area
and forest
edge (Oscar
farm and
trail to
Bocas del
Toro)
Cloud forest,
prisLne

T4

P1

P2

P3

P4

Stream, near
the camp
site
CaGle area,
Oscar Tugrí
farm
CaGle area,
Oscar Tugrí
farm
CaGle area,
Oscar Tugrí
farm
Lake beside
the road in
the way to
Hato Chamí

Table 1. Description of (T) transects and (P) points studied above 1400 masl. See Map graphic 1.

and pristine cloud forest. To evaluate for potential endangered species we also surveyed the area below in and
around Llanos de Tugrí (village center) at approximately 1200 meters above sea level located in the “pre-montane
rainforest” or PMRF. In this location we sampled two streams (Caballo creek & Congo Creek), one lake (unnamed)
and one mixed orange plantation with secondary forest. The field work was carried out in March of 2017 and was
focused in the area around Llanos de Tugrí due to time limitations.

SURVEY METHOD: To evaluate the presence of species of concern we applied visual encounter surveys
coupled with audio recording techniques22 . Generalized rapid searches were performed by walking and reviewing
ground cover, leaf litter, logs, stones, cavities, ponds, steams and other appropriate sites for the presence of
species. To estimate abundance and densities we set transects either 200 or 400 meters long by 2 meters wide
and measured plots at 8 meters by 8 meters to study diversity and abundance of species lentic habits. We
calculate the density of species per 100 meter squared from plots and transects were considered as rectangular
quadrants. The frog advertisement calls were used to determine the presence of some species that were not
observed. The recordings of focal calling males were made with a TASCAM DR-05 digital audio recorder placed
between 0.2 and 0.5 meters from focal male. To evaluate other species presence we utilized a SM4 automated
sound meter and recording device (© Wildlife Acoustics 2016) which recorded continuously for 2 days at 1600
masl. For the identification of amphibians and reptiles dichotomous keys were utilized when necessary, field
guides, and audio recordings of anuran males for comparison. Recordings were made at a sampling rate of 44Khz
with 16 bit resolution in uncompressed pulse-code modulation (PCM) format and saved as .wav files. The spectral
and temporal parameters were analyzed and the power spectra were calculated in RAVEN PRO 1.4 (Blackman
DFT window; 2048 samples; 3–dB filter bandwidth of 158 Hz; grid spacing of 21.5 Hz; overlap 70.1%).
RESULTS: During the survey we identified and accounted for 15 species of amphibians and 7 reptiles,
which were possible to observe in the Llanos de Tugrí region. Because the sampling efforts were mostly sampled
in the LMRF species at the lower elevations could be higher than reported. Most of the species were observed
along the transects and three in the plots. Transects 1 & 3 were the most diverse and homogenous. The highest
density was reported among species from the PMRF, in plot 4 we found high concentrations of breeding
Lithobates taylori and Rhinella marina (Table 3). In the LMRF the species with the highest density were Diasporus
aff hylaformis, Pristimantis cruentus and Diasporus igneus, all reported from the forest transects (T1 and T3, see
Table 1).

Heyer, R., Donnelly, M. A., Foster, M., & Mcdiarmid, R. (Eds.). 1994. Measuring and monitoring biological diversity: standard methods for
amphibians
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Among the reptiles, Norops pseudokemptoni was the most common. Within the plots, only three species
were reported, among them: Isthmohyla graceae, Lithobates taylori and Smilisca sila, the preceding as the most
dense. According the relative abundance, Diasporus aff hylaeformis, Pristimantis cruentus and Diasporus igneus
were the most abundant. Two species of frogs are endemic to the Serranía de Tabasará, Isthmohyla graceae and
Diasporus igneus. Five reptile endemics are reported in the Tabasará region are: Norops datzorum, Norops gruuo,
Norops pseudokemptoni and Norops pseudopachypus, plus another with a broader distributional range, the
Dactyloa ginaelisae, which reach the Serranía de Talamanca.
Additionally, we report a critically endangered species, Isthmohyla debilis and a near threatened,
Isthmohyla zeteki. Among the reptiles, most of them have not been evaluated according the IUCN criteria, but all
reported species has a high vulnerability to the environment degradation23. Isthmohyla graceae was described
from the Cerro Colorado by Duellman & Lynch and also found around the Reserva Forestal Fortuna, after its
description it was found only twice
around the type locality and apparently
that was the unique extant
population 2425. This study reports, the
second population of this species
throughout its distribution range, a
healthy population breeding on the
farm of Oscar Tugrí. We reported
tadpoles, froglet juveniles and adults.
Research on this species is urgently
needed and should be continued in
this area of Llanos de Tugrí.
The type locality of Diasporus
Graph 1. Relative abundance found in the LMRF Llanos de Tugrí

igneus is Llano Tugrí, and it have not
been reported again since its

description we did not see the
species, but it was heard and recorded with the sound meter recorder at the LMRF, after analyzing the recorded,
we come to the conclusion that one of the calling species was indeed D. igneus, the recorded male calls at the
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Indexes

T1

T2

T3

T4

P1

P2

P3

P4

Taxa_S

10

2

9

2

3

2

2

2

Individual

51

14

96

8

3

3

2

20

Dominance_D

0.17

0.76

0.18

0.63

0.33

0.56

0.50

0.63

Shannon_H

2.03

0.41

1.87

0.56

1.10

0.64

0.69

0.56

Simpson_1-D

0.83

0.24

0.82

0.38

0.67

0.44

0.50

0.38

Table 2. Diversity indexes calculated for (T) transects and (P) plots.

T1

T2

T3

T4

P1

P2

P3

-

-

-

-

-

-

-

Espadarana
prosoblepon
Craugastor
podiciferus
Craugastor aff
tabasarae
Pristimantis
cruentus
Pristimantis
caryophyllaceus
Diasporus aff
hylaeformis
Diasporus igneus

0.13

-

-

-

-

-

-

-

-

-

0.3

-

-

-

-

-

-

-

0.13

-

-

-

-

-

2.00

-

2.13

-

-

-

-

-

0.25

-

1.13

-

-

-

-

-

0.75

-

3.50

-

-

-

-

-

0.63

-

2.25

-

-

-

-

-

Diasporus sp.2

0.63

-

1.50

-

-

-

-

-

Smilisca sila

0.25

-

Isthmohyla
zeteki
Isthmohyla
graceae
Lithobates
taylori
Norops
pseudokemptoni
Norops
pseudopachypus

1.00

SPECIES
Rhinella marina

1.5

0.3

0.8

-

1.56
-

-

0.38

-

-

-

1.56

-

-

-

-

1.56

0.38

1.5
-

-

0.5
0.38

-

3.13

P4
7.81

1.56
-

1.56

-

1.56

23.44

-

-

-

-

-

-

-

-

-

Table 3. Density of species found on (T) transects or (P) plots in Llanos de Tugrí.
same dominant frequency than the holotype (2.4 kHz.), and the temporal pattern also match with the original
description of the call. This species is not easy to detect in the understory above 4 meters. Very few individuals
have been observed below this height. D. igneus was heard only in larger trees above 15m tall in the pristine forest
area at 1600 masl.

Four species of Norops (Anoles) were described from Cerro Colorado area by Köhler (Ibid) of which all
were described in the Tabasará Mountains. During this study, three of the four, we observed (N. gruuo, N.
pseudokemptoni and N. pseudopachipus). The unobserved species is N. datzorum but we are including it as part
of the Llanos de Tugrí herpetofauna because its presence is highly probable due to the proximity to the type
locality Cerro Colorado. None of these species have been evaluated through the IUCN to date although according
to Jaramillo (Ibid) there is evidence of classification in one of the
more sensitive categories of threats according to an
environmental vulnerability score completed in 2010. Another
Norops species reported in the area is Dactyloa ginaelisae
which is endemic to Panamá and is suggested to be afforded
the (EN) endangered status. Not endemic but (CR) critically
endangered found is Isthmohyla debilis. The last record of this
species in Llanos de Tugrí was in 2009 and no other updated
information or data is known about this species presence in
this area. Our reporting of this species is the most up-to-date
population data currently. Another species of concern,
Isthmohyla zeteki, a (NT) near threatened species is reported to
commonly occur throughout this area especially in the LMRF.
MAJOR THREATS: Among the threats observed in the
survey area were primarily logging and forest clearing. There

Illustration 6. Severe logging and forest clearing
occurring especially in the LMRF.

seems to be uncontrolled and severe logging especially
observed in the LMRF above 1500 masl (Illustration 6).
Additional threats include: climate change, pollution,
pathogens, deforestation, and poverty. Deforestation at all
altitudes is most concerning, both the speed and extent
(Illustration 7). Much of the land is being used for
subsistence farming (i.e. cattle, other livestock, materials,
cooking fuel, and agricultural plots). The land clearing is
often complete, first clearing the understory and finally
clearing large trees. The threat is mainly coupled and
exacerbated by lack of knowledge and education
concerning the forest and ecosystem services. Furthermore,
antiquated farming techniques that demand more and more
land are common practice amongst the Ngäbe that live in
this region. Education and immediate land conservation is

Illustration 7. There is an abundance of logging and forest
clearning in the mountains in and around Llanos de Tugrí.

Map Graphic 1. Amphibian & reptile survey points near Llanos de Tugrí.
required before many of these species are wiped out in this region of the Ngäbe-Bugle Comarca.
TAXONOMIC ISSUES: We found several species without a clearly defined taxonomic status. Two
Diasporus are under taxonomic evaluation currently by Abel Batista and awaiting DNA analysis. There is a
possibility they represent two new species for Panamá. Here we call one of them Diasporus aff. hylaeformis in
reference to one species present in Costa Rica and in the western part of the Serrania de Talamanca in Panamá.
The Diasporus sp. 1 corresponds to another undescribed species. Craugastor aff. tabasarae is also similar to the
recently described C. tabasarae, but with some differences in morphology, and genetics. Other species that need
a taxonomic revision are C. podiciferus, Pristimantis cruentus and P. caryophyllaceus, some of them probably new
to science.

THE GLOW-THROATED HUMMINGBIRD
By Ezekiel S. Jakub & Melva H Olmos
INTRODUCTION: The Glow-throated hummingbird, Selasphorus ardens (S. ardens) is a Panamanian
endemic first described by John Gould in 1861 in the “Introduction to the Trochilidae or Hummingbirds”. The
following mention of this species wasn't until 1870 by Osbert Salvin in the Proceedings of the British Zoological
Society March 24th 1870 under the title “On some collections of Birds from Veragua”. It wasn't until 40 years, in
1911, that Robert Ridgway mentioned this species in “The Birds of North and Middle America, a descriptive
catalogue” which was the most up to date and complete description of S. ardens at the time.
Contemporary investigations of this species are limited and mostly focused on museum skins or

unpublished data26. Listed as an
endangered species (EN) by the IUCN
the population of S. ardens is thought
to be much more restricted than
previously reported (Map 3)27. S.
ardens is restricted to western
Panamá between the provinces of
Chiriquí & Veraguas and occurs in the
semi-autonomous indigenous NgäbeBugle Comarca. In Chiriquí the most
commonly recorded location is in
Cerro Colorado, Cerro Flores, Llanos
de Tugrí, Peña Blanca and
Map 3. Selasphorus ardens, reported range by Birdlife International
2016.
communities surrounding these principle villages. In Veraguas sightings by the author include: Cerro Tute,
Calovévora and the area surrounding Santa Fe. This species is increasingly difficult to locate and is highly localized.
The range of S. ardens primarily rests
in western Panamá above 1000
meters in the central Cordilleras
primarily in the Ngäbe-Bugle
Comarca. There have been several
individuals recorded as low as 700
meters on the Pacific slope (Ibid) and
altitudinal migration is suspected.
There were specimens taken by
Engleman in 1994 of supposed Glowthroated “like” hummingbirds on the
Azuero peninsula of Panamá although
DNA evidence is not conclusive and
illustrates doubt they are conspecific.
Additionally, an interesting observation
is the possible range overlap of
Map 4. S. ardens & scintilla range overlap.
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Breeding biology of Selasphorus ardens in the Ngäbe-Bugle Comarca, Ezekiel S. Jakub, unpublished, 2016

BirdLife International (2016) Species factsheet: Selasphorus ardens. Downloaded from http://www.birdlife.org on 17/02/2016.
Recommended citation for factsheets for more than one species: BirdLife International (2016) IUCN Red List for birds. Downloaded from http://
www.birdlife.org on 17/02/2016
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Selapshorus ardens and Selasphorus scintilla in the western Cordilleras of Panamá (Map 4)26.
Some of the most complete work on the
southern selasphorus complex was authored by F.
Gary Stiles, PhD, in 1982. Even though only a few
study skins of S. ardens were available for this
publication, it was integral to future field studies that
have since taken place28.

Map graphic 2. Transect locations. Plot 1 starts in SW
(lower left) and runs clockwise to 7 SE of Peña Blanca.

The population of S. ardens is estimated to be
approximately between 150 to 700 mature adults
throughout its range26 as part of a rapid population
assessment completed by the author in 2016. This
approximation was completed throughout the range
during the height of breeding season and was
estimated by comparing species density in “prime
habitat” in 100 select locations from Santa Fe to the
western borders of the Ngäbe-Bugle Comarca,
located above 1200 meters.

PLOT #

COUNT

AREA (M2)

1

3

200

2

1

200

3

3

200

4

4

200

5

2

200

6

0

200

7

1

200

PLOT DENSITY

Approx 0.01m2

Table 4. Selasphorus ardens density, 2017.
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Systemastics of the southern forms of Selasphorus (Trochilidae), F. Gary Stiles, Escuela Biología, Universidad de Costa Rica, 1982

The Glow-throated hummingbird is mainly found in short to tall shrubby growth in and around forest
edges. S. ardens seems to utilize both the forest, field and edge habitat for resources and holds definitive
territories similar to S. scintilla. Several breeding pairs have been found along the edge of large swathes of
secondary forest although prefer pristine forest edges.
SURVEY METHODS: Due to time restrictions and budget we did rapid presence/non-presence surveys in
the areas between Llanos de Tugrí & Peña Blanca (Map graphic 2). This included 7 transects 4m wide by 50m
long. Visual encounter surveys and auditory surveys were completed to locate possible S. ardens presence. Seven
plots were measured over a period of 9 days with results in Table 4. Please note: the species presence in this
region shows a higher density than reported for this study in the years of 2015 and 2016. This is primarily
attributed to time in field and number of plots measured. We did, although, re-confirm the species presence in this
area for the study.

During the Visual encounter & auditory surveys
we utilized a Marantz PMD660 with
Sennheiser ME66 microphone to assist/record
in species acoustical cues. Species
confirmations were made through binoculars
(Eagle Optics HD 8x42 and Swarovski 8.5x42
EL) and or spotting scope (Celestron
Hummingbird 20x56 or Swarovski 20-40x80).
Additionally, in each community we conducted
meetings or visited individual farms, we were
able to take a minimum of 2 hours per day to

Map 5. Study grids, 2015 & 2016
observe for species presence. In addition to the transects nectar feeders were placed in each community we
visited and were monitored daily for S. ardens. Nectar feeders were filled with a 3:1 water to refined sugar mix and
changed daily when temperatures exceed 26˚C.
RESULTS: Selasphorus ardens was documented during the rapid visual and auditory transect surveys 14
times in approximately 9 days (see Table 4) and had a density of approximately 0.01/m2. Transects located
primarily on or near pristine forest edges of the LMRF & PMRF (Plot 1, 3, & 4 Table 4) show higher frequencies.
This is corroborated by previous work done by the author and supports previously published description of this

species habitat preferences2930 . No nests or juveniles were observed. S. ardens was recorded outside of the
transects a total of 34 times throughout the study period (March 2017 to June 2017). These sightings were ad
libitum while visiting communities, farms, or individuals between Llanos de Tugrí and Peña Blanca. The ad libitum
surveys included 34 observations of which 29 were utilizing the nectar feeders and 5 were not. This species has
been shown to have a propensity for utilizing nectar feeders in areas that are largely dominated by human
presence and less frequently in areas that lack human influence. Furthermore, it seems S. ardens requires
familiarization with a nectar feeder before it will be utilized on a regular basis. Selasphorus ardens was present in
each of the communities of Llanos de Tugrí & Peña Blanca and surrounding areas. Past studies by the author have
shown a larger presence of this species (Map 5) in the region.
MAJOR THREATS: Throughout this area, concerning S. ardens, deforestation is the primary causes of
concern (Illustration 6 & 7). Much of this activity directly relates to agricultural production for subsistence farming or
fuel for cooking. Additional concerns include: climate change, pollution, lack of knowledge, environmental
education and poverty. Minor climatic changes have been recorded in the upper reaches of the LMRF. Warmer
than average temperatures have been recorded in the last two years. Additionally, pollution, lack of knowledge,
environmental education and poverty are all related concerns. Poverty is the main driver for the preceding effects.
Furthermore, the remote nature of much of the NBC aggravates the problem; lack of access to education,
resources and services are all secondary
concerns that must be resolved.
It is important to note previous estimates of S.
ardens population (Ibid) have been re-evaluated
throughout the S. ardens range and found to
be on the decline. Habitat loss and a declining
population suggest the species needs to be reevaluated as to its vulnerability and IUCN
status. Immediate conservation of remaining
forest fragments is integral to this species longterm survival.

Illustration 8. Community meetings with Conservación
Panamá staff, Arsenio Palacio.
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Ridgely, R. S., & Gwynne, J. A. (1992). A Guide to the Birds of Panama: With Costa Rica, Nicaragua, and Honduras (2 edition). Princeton,
N.J.: Princeton University Press.
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Angehr, G. R. (2010). The Birds of Panama: A Field Guide (1 edition). Ithaca: Comstock Publishing Associates.

COMMUNITIES: LLANOS DE TUGRÍ & PEÑA BLANCA
By Diana Aguirre, Arsenio Palacio, & Melva H Olmos
INTRODUCTION: Llanos de Tugrí and Peña Blanca are located in the district Munä and are largely
subsistence agricultural communities with limited small operating production farms. In the adjacent areas outside
of the principle villages are solely subsistence farmers.There are many socio-economic challenges in the Comarca
which have exacerbated the symptoms of poverty and habitat loss: large family size, high fertility rates, lack of
education, antiquated agricultural practices, limited employment opportunities, lack of basic infrastructure,
Meeting Date

Number of participants

Notes

6 & 7 of March

12 residents

19 of March

18 Caciques & residents

22 & 23 of March

19 residents

26 & 27 of March

5 family meeting

5 & 6 of April

14 residents

11 of April

16 residents

14 of April

15 residents

20 of April

24 Caciques & residents

5 of May

18 residents

6 - 15nth of May

30 travel meetings to farms, residents and leaders

17 & 29 of May

12 residents

June =

20 multiple ad hoc meetings at residences throughout the area

Table 5. Meeting dates & participant counts
geographic remoteness, mobility and physical terrain. Previously discussed poverty statistics from the United
Nations and the Ministry of Health are fully represented in these struggling communities and outlier “pueblos”.
Throughout our experience working in the NBC and specifically in these communities we have observed a steady
decline in the ecosystem, mostly through deforestation, at alarming rates. Discussions with community members
(Illustration 8) throughout the capital region have exhibited a widespread concern for the loss of forests and a
desire to improve and conserve remaining resources. The primary challenge we have encountered consistently
throughout the NBC is the lack of resources for communities to take part in conservation actions.

Originally, our organizations was contacted, by several community leaders from Llanos de Tugrí (2015 &
2016) concerning depredation of livestock. Our organization as well as others (Panthera Corp) have been invited
into the community to organize, run educational workshops and provide material support. Through these
workshops and projects many of the community members, farmers and especially leaders, have come to
understand the basic benefits of conservation and the ecosystem services it provides (flood mitigation, soil,
nutrient cycling & etc). Unfortunately there has been little help or interest from the central government of the
Republic of Panamá and communities have started looking for assistance through locally operating nongovernmental organizations, like ours, to help mitigate the circumstances.
MEETINGS & SURVEY RESULTS: We held meetings throughout March, April, May, and June of 2017 in
and around the communities of Llanos de Tugrí & Peña Blanca. Surveys and interviews were available for
participants to take at all meetings. For this project we held over fifteen meetings (Table 5) and met with over 203
individuals during our formal events and another 107 during ad hoc meetings with community members during our
field work.
Surveys and interviews given during and after our formal events, in the field, and ad hoc concluded there
are specific concerns & needs for these communities. Furthermore, there are specific interests which the
community are looking for assistance with.
These are items for which community members expressed concern for while considering this project:
1. Trust worthiness: on acceptance of the project, the organizations participating, will sign an “memorandum of
agreement” (MOA) defining the extent of the project, roles, responsibilities and time commitment in detail.
2. Private property rights/ownership: property limits that fall outside of the proposed boundaries will be
respected.
3. Long-term support: individuals and leaders whom have offered property to donate for this project would like
assistance with long-term support, examples of this type of commitment include continued exposure through
public relations, advertising and or social media.
4. Mid-term support: individuals and leaders whom have offered property to donate for this project would like
assistance with mid-term support, examples of this type of commitment include continued learning/
educational workshops, tourism, business management, agricultural, livestock, conservation management and
public relations assistance.
5. Short-term support: individuals and leaders whom have offered property to donate for this project would like
assistance with short-term support, examples of this type of commitment include material support for antidepredation (wildcats), education/training workshops, tourism, business management, agricultural, livestock,
conservation management, efficient wood-stoves for cooking and public relations assistance.
6. Foreign intrusion: leaders of the community and of the national congress of the NBC have expressed interest
in the project although would like assurances, written, that the project will be limited to the written agreement
in the MOA. This is largely due to the overwhelming exposure and vulnerability the communities feel

concerning foreign entities (including the Panamanian central government). It has been reiterated that
Conservación Panamá Inc. is a welcome partner in this endeavor.
These are items specific areas of need in these
communities. All these needs are not necessarily
appropriate for this project but represent a full array of
assistance required:
1.Agricultural improvement/modernization (seed,
livestock, depredation control, pasture & et): this
includes modernized agricultural training (i.e. soil
management, organic farming methods, livestock care
and improved productivity).
2.Electricity: the community believes access to smallscale residential solar systems (house lights, cell phone
charging, battery recharging, animal protection, tourism
access) would be integral to the success of this project.
3.Potable water: any type of development (agricultural,
tourism, & et) must have access to clean, filtered,
potable water sources, which could include consumer
level filtration systems.
4.Social services: advocacy and assistance with better
Illustration 9. Biolite Basecamp stove, burns solid
biomass more efficient, significantly less smoke, and
charges small consumer electronics.© BioLite

access to social services and support. (*) this item is
understood to be out of the scope or ability of this
project proposal.
5.Medical resources: advocacy and assistance with

better access to healthcare and services. (*) this item is
understood to be out of the scope or ability of this project proposal.
6. Efficient cooking stove: this directly correlates to the amount and frequency of wood taken from forest habitat
(contributing to deforestation), more efficient wood burning stoves (BioLite Base Camp, Illustration 9) which
are designed to utilize solid biomass (this can interrupt and halt deforestation for fuel wood). Additionally, this
unit (MSRP $199.99) also provides charging power for small consumer electronics while cooking (i.e. cell
phones, lights, & batteries).

These are items community members and leaders expressed interest in for general development:
1. Conservation of resources: community leaders and the communities as a whole understand the value of
conservation although knowledge is lacking; environmental education is deeply desired by these communities
so as to improve on their “best practices” in daily living activities.
2. Ecotourism: with a heightened level of endemic species (i.e. amphibians, reptiles and bird) the NBC
community understand the monetary value in responsible ecotourism, its benefits to the communities and
ability to bring a livable wage.
3. Cultural tourism: community leaders and the communities as a whole understand there is a demand to know
and understand their culture and there exists an opportunity for cultural-tourism. This could further assist the
members of the NBC to bring a livable wage through monetization.
4. Maximizing farm production: the agricultural community & leaders understand their agricultural practices are
outdated; the agricultural communities as a whole have requested workshops, training and material support to
improve and increase production on small parcels of land to halt continued deforestation for agricultural
purposes.
LEGAL: Several legal questions were provided (Rainforest Trust) which required clarification as to the legal
system/process of the Ngäbe-Bugle Comarca, and the relationship to the Republic of Panamá´s legal framework.
1. How do conservation easements work in Panamá? Conservation easements exist in Panamá and are currently
being utilized by organizations such as The Nature Conservancy. The legal basis is largely built off the U.S.
system of conservation easements. This, although, is not applicable in the NBC due to the requirement to
work through the NBC national congress. There is no current legal precedent for a conservation easement in
the NBC.
2. Who holds the easement (governmental agency? Non-profit?) In Panamá both government, NGO´s or
individuals can hold an easement. As stated in question 1, there is no current precedent in the NBC.
3. Are easements always permanent? In the NBC (a legal agreement) or in the Republic of Panamá an easement
term is dependent on the legal agreement written and signed. Easements can be permanent, temporary and
or with conditions.
4. Are easements monitored, and if so, by whom and how often? Easements can and are monitored in Panamá
by participating NGO´s and governmental agencies (i.e. MiAmbiente). MiAmbiente currently does not have a
specified budget for monitoring of easements outside of a project by project basis. Most easements, current in
the Republic of Panamá are monitored by participating NGO´s, communities and other partners (in one case a
corporation). Related to the NBC, any easement or legal agreement can be customized as to monitoring body,
frequency and standards. In conversations with representatives of the national NBC congress, the governing
body would request to be involved in any monitoring activity of a conservation easement/legal agreement.

5. Are easements in Panamá donated or purchased? If donated, are financial or other incentives provided to the
landowner? Easements in Panamá have been reported to be both donated and purchased. Financial
incentives (monetary and or services) have been proffered. In the case of the NBC, there is no legal precedent
for a conservation easement. Communication, through meetings, with the communities of Llanos de Tugrí &
Peña Blanca illustrated both options would be available. Donation of land (to the national congress, governing
body) and or purchase of the land through the national congress would both be available as an option. Foreign
entities are not allowed to own property in the Ngäbe-Bugle Comarca under any circumstances. This requires
any conservation easement to be partnered with the national congress, landowners and or a Ngäbe-Bugle
non-profit organization. This gives Rainforest Trust and Conservación Panamá a unique opportunity to create
the first legal precedent for a conservation easement in one of the many semi-autonomous indigenous
Comarcas in Panamá and would open opportunity for all indigenous communities in Panamá.
6. What is the dynamic between the Ngäbe-Bugle and the Panamanian government and how do their legal
systems interact? The NBC is directly managed under Panamanian national law, although, the NBC does have
“semi-autonomy”. Major crimes (felonies) are dealt with by the Panamanian government whereas many minor
crimes (misdemeanour) are dealt with within the Comarca by the regional “alcalde” (Cacique, traditional or
governmental representatives). This is known generally as the corregiduria (regional authority). An analogy
would be similar to the legal relationship between the federal government of the United States and the States.
The States cannot pass a law that supersedes federal law. This is similar to the NBC. The NBC must follow
national law although they have been given a level of autonomy. Healthcare & education are managed and
funded by the central government of Panamá. Environmental regulation is implemented by MiAmbiente but are
largely absent and ineffective. MiAmbiente, although, does not have the right to directly manage land within
the Comarca. Land management is dictated by the national congress of the NBC. Land use and purchases,
rents and protection is managed under the Comarca government. Any agreements, legal or informal, are
managed by the Comarca authority (local corregiduria and or the NBC congress).
7. Have the Ngöbe-Bugle established protected areas before? If so, does the Panamanian government
recognize these areas? There is no legal precedent, informal or formal, or establishment of protected areas in
the NBC. This effort would be the first ever, protected conservation area, in the NBC. The Panamanian
government, by law and constitutional mandate, recognize the indigenous NB congress, its laws and
management of the NBC (as long as these laws do not violate Panamanian law). This offers organizations
involved in conservation to help design, create and present a NBC conservation easement regulation.

CONCLUSIONS & RECOMMENDATIONS
By Melva H Olmos

CONCLUSIONS: Conservación Panamá Inc has had a working relationship with the NBC government,
regional authorities and local communities throughout the territory since 2014. By gaining the trust of many
individual communities, they have felt comfortable, to approach us for assistance and consider our advice for
reasonable attainable development in the specific areas of conservation and agricultural management. Our
executive staff, Melva H Olmos (President) & Ezekiel S. Jakub (Executive Director) have a combined working
history of over 10 years in the NBC. Additionally, our Associate Directors Diana Aguirre & Arsenio Palacio are
residents of the NBC, acting liaisons for Conservación Panamá and deeply involved in the development of their
indigenous homeland. We are in a unique position, with experience and staff, to initiate, design, create and assist
Month

Proposed activity

July 5, 2017

Meeting with National Congress, presentation of results of
the feasibility study, rapid assessment. Panama City.

August 2017

Discussion of results, open forum, committee members of
the NBC congress.

October 2017

Presentation: framework for authorization of conservation
easements & land protection, Soloy

December 2017

Discussion: framework for conservation easements & land
protection, Llanos de Tugrí

January 2018

Re-write & edit framework, meet with communities, start
writing framework for development

February 2018

Re-write & edit framework, meet with communities, start
writing framework for development

March 2018

Re-write & edit framework, meet with communities, start
writing framework for development

April 2018

Presentation: Draft framework to communities, Llanos de
Tugrí & Peña Blanca

May 2018

Draft framework for ratification , mapping

June 2018

Draft framework for ratification, possible ratification, mapping

July 2018

Ratification? Proposal for funding -> Rainforest Trust

Table 6. Proposed work schedule for 2017 - 2018.

in the management of the first indigenous legally protected conservation area, thus setting a precedent for the
other indigenous groups throughout Panamá.
The communities of Llanos de Tugrí and Peña Blanca (and small pueblos in-between) have expressed a
high level of interest in participating, donating, and initiating a conservation project at this scale for the protection of
endangered, threatened and endemic species that reside in the NBC in the Republic of Panamá. Additionally, they
are interested in gaining knowledge to help propagate the concept of conservation and improved agricultural
practices to guard and protect their native lands. This complete concept is seen, through their eyes, as a point of
indigenous pride and a cultural “derecho” (Right). We have the support of the community Caciques, leaders, and
individual farmers. Furthermore, we have the support of many national congress members that represent these
communities and have been invited (July 5th 2017 and proceeding meetings in August, October and December of
2017) to present our final results of this rapid assessment to the complete congressional body for consideration.
NBC congressional members have expressed interest and have asked for a framework template to initiate the
organization of a legal precedent for conservation easements and protected land in the NBC. Members of the
congress have invited Conservación Panamá to be a partner in this endeavor as a consultant. In using a “grassroots” approach from individual farmers, communities, community leaders and regional representatives, we have
earned the support and confidence of the congress and have a high level in confidence to complete this project
successfully.
RECOMMENDATIONS: The recent development (as of June of 2017) with the NBC congress and
subsequent invitations to present our final results and proposed framework for creating a legal precedent for
conservation easements and land protection in the NBC (July, August, October and December of 2017) our
primary recommendation is: continue negotiations with the NBC community and national congressional leaders in
cooperation with individual land owners to initiate developing the framework creating a legal mandate for
conservation easements & land protection in the NBC. Our time frame (Table 6) outlines Conservación Panamá`s
proposed work schedule for the next 12 months (funded).
The second recommendation is to utilize, the already available, legal precedent of conservation easements and
land protection by the central government of Panamá and the United States of America that is currently being
modeled outside of the semiautonomous regions of the indigenous Comarcas to draft framework. Additionally, to
complete and approve a draft framework by the national congress of the NBC and local/regional community
members participating in this project.
Thirdly, to meet with landowners and amplify the number of participating farms/land so as to protect the largest
tracts of contiguous land in the region of Llanos de Tugrí and Peña Blanca that encompass land used by
endangered, threatened and or endemic species. Additionally, start mapping individual farms, plots, and forest

area, so as to describe exact boundaries and limits for legal documents for proposed protection areas.
Fourth, to start drafting the developmental framework for eco-tourism, cultural tourism and agricultural training
workshops in partner with other NGO´s (i.e. Panthera Corp) that meet the needs of these communities.
Additionally, recruit partner NGO´s, individual philanthropists, NBC organizations/cooperatives and business
entities (i.e. GoalZero, BioLite & Badlands) to participate in developing this framework and for funding/material
assistance. Update as of June 2017: Conservación Panamá Inc. has recently signed an MOU with Panthera
Corp to work cooperatively in organizing and running agricultural training workshops/material support in Llanos de
Tugrí and Peña Blanca regions. Conservación Panamá is in discussions to sign MOU´s with (2) independent NBC
NGO´s that have been recently formed (May-June 2017) specifically to work on this project.
Fifth (unfunded as of June 2017) to continue biological surveys of the Llanos de Tugrí & Peña Blanca (surrounding
areas) to document endangered/threatened/endemic species presence, abundance and diversity.
Sixth, to maintain contact with Rainforest Trust with project updates and progress throughout 2017 & 2018.
Prepare and present a proposal for funding the first legally protected conservation area in the Ngäbe-Bugle
Comarca, July 2018.
FINAL NOTE: Conservación Panamá Inc., its board of directors, donors and staff would like to thank
Rainforest Trust again for their financial support in completing this feasibility study for community conservation of
endangered, threatened and endemic species located in the Ngäbe-Bugle Comarca in the Republic of Panamá.
Without this financial support and assistance we would have been unable to further the support for conservation
from these communities and political bodies.

