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Abstract Over the past 1000 years a small indigenous tribe called the Naso has lived on the 
outskirts of the UNESCO World Natural Heritage Site and International Park “La Amistad” and the 
Palo Seco Forest Reserve in the province Bocas del Toro in Panama. The area lacks road access and
the Naso culture is centered on the river and imbedded into the rainforest habitat. After the 
construction of one hydroelectric dam reports on plans to build more dams further upstream on the 
river Shey in the heart of the ancient Naso homeland have led to this community project. It was the 
objective to document mammal biodiversity and endangered species in the traditional Naso 
settlement area using camera traps. The intention was to deliver the Naso tribe a record of their 
natural richness and the biodiversity in the area strengthening the tribe´s culture rooted in its natural
surroundings. 2114 trapping nights were accumulated over a time span of 293 days at 73 different 
sites in 10 areas. The project documented 25 medium to large sized mammal species including all 5 
feline species of Panama as well as a population of the endangered Baird`s Tapir with a relative 
abundance index of 3,6 per 100 trapping nights. Further analysis of data revealed that some species 
such as the White lipped Peccary as well as the Baird`s Tapir do not tolerate human activity. Both 
species were present in the Shey region. While the camera trap videos were used to build empathy 
with wildlife among Naso school children we also questioned the Nasos influence on wildlife 
abundance as well as the tribe`s attitude towards the large feline species Jaguar and Puma. 
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1 Introduction The River Teribe and its tropical rainforests have been the homeland of the 
indigenous tribe of the „Naso“ (Teribes). The river marks the central element of the Naso 
community spiritually and by means of transportation. The name Teribe is derived from the Naso 
word „Tjerdi“ which is translated as river of the grandmother. The indigenous tribe counts a 
population of about 3525 people and is the last monarchy of the Americas. The Naso currently live 
in 12 small villages, Santa Rosa (pop. 200), So Di (pop. 200), Bon Llik (pop. 500), Solon (pop. 
400), Dwluy  Llik (pop. 150), Kuy Kin (pop. 100), Shey Llik (pop. 500), Shey King (pop. 500), 
Loma Bandera (pop. 75), San Dluy (pop. 500) and San San (pop. 200). The Naso capital Siellik and
the largest settlement Sieyik are positioned across from each other along the river Teribe from each. 
They mark the entry into old, abandoned settlements of their ancestors upstream and primary 
rainforest habitat. During the last centuries the Naso had moved their settlements further 
downstream closer to the province capital Changuinola. The ancient and traditional settlements 
further upstream such as Shublollik can be identified by river banks planted with banana and other 
agricultural plants. These areas today are frequently visited on foot and by boat for purposes of 



harvesting and limited fishing and hunting. The lack of roads to the heart of the Naso homeland has 
saved the Naso culture from diminishing into "latino" culture and saved the rainforest habitat from 
logging, cattle farming, extensive tourism, industrial or residential development. Nevertheless their 
homeland is under pressure from cattle ranches, hydroelectric dams and the neighboring, expanding
Ngobe Bugle tribe. The Nasos unlike other tribes in Panama do not have a Comarca (semi-
autonomous territory). They have been seeking recognition of their homeland and have been 
applying for a Comarca over the past 40 years. Sieykin and 8 other Naso villages can only be 
reached by boat or walking rainforest trails. 
The construction of the Bonyic Hydroelectric dam by the Colombian company EPM (Empresa 
Publica de Medellin) has altered the ecosystem and challenged the Naso. The settlements Loma 
Bandera, San Dluy and San San can now be accessed by road. Cattle farms have entered some of 
these areas. The road bringing workers to the construction site of the Bonyic dam has brought 
plastic waste, theft and increased commercial activity to the banks of the Teribe. Those within the 
tribe that had hopes for economic improvement have been disappointed by unfulfilled promises of 
investments in infrastructure, energy and education. The Barro Blanco hydroelectric dam in Panama
illustrates how ecological topics as well as cultural issues are being corrupted for a short term profit.
Public interest and support for the protest movement not only from Panamanian society but also 
internationally and a new administration in Panama have led to more transparency. In case of the 
Barro Blanco project the german bank DEG Invest financed the construction despite concerns, 
protest and criticism. Intervention from the present national government showed understanding and 
recognition of planning errors yet came late.
Hydroelectric projects present great problems to the water ecology (unnatural blockage, changes in 
abiotic factors current, water temperature, oxygen). The river ecosystem becomes limited in its 
ability to allow genetic exchange and natural rehabilitation processes. With hydroelectric projects 
being popular among governments and corporations promoting clean energy more river systems 
will be altered. The forest around the Bonyic dam has suffered a loss in biodiversity of terrestrial 
species. Inhabitants of the area reported that animal species formerly common to the area such as 
the Baird`s Tapir, the Puma and Jaguar have vanished. Rumors about new plans for hydroelectric 
developments on the river Shey, a supporting river of the Teribe further upstream in the heart of 
Naso territory, coupled with the consequences of the Bonyic hydroelectric have inspired to 
document biodiversity along the so far untouched river Teribe. Another hydroelectric dam and 
another road deeper into Naso territory present a challenge and would not only bring alterations to 
the rainforest and river habitat but also to the Naso culture which has survived over a long period of
time.
The project was carried out by the Naso organization „ODESEN“ (Organizacion para el desarollo 
del Ecoturismo Naso) in ccoperation with the german conservation organisation “First Aid for 
Wonderful Nature F.A.W.N. e.V.” between August 2014 and August 2015. The Naso organization 
ODESEN has been fostering cultural and ecological preservation over the past ten years. Odesen 
runs an ecotourism lodge named “Wekso” on the ruins of the old military jungle training camp 
called “Pana Jungla” in an agreement with the National Environmental Authority (ANAM). The 
organization serves as an entry for visitors to enter and explore Naso culture and the fauna and flora
in the region. Using camera traps the objective of the project was to document diversity in mammal 
species, specifically feline species (panthera onca, puma concolor, leopardus pardalis, leopardus 
wiedii, puma yagouarundi) and endangered species occurring in the traditional Naso homeland 
along the Teribe river. Most important the motivation of this project was to deliver the Naso tribe a 
record of their natural richness and biodiversity which the tribe could utilize in their fight against 
further hydroelectric development and for cultural, geographical and political recognition. 
The camera trap videos were also used to record activity patterns and to find out whether proximity 
of human settlements and activity had any influence on a species abundance, behavior and activity. 
The UNESCO has rewarded the Naso for their stewardship over the area. It was one of the 
objectives of this project to prove the value of this statement, to find out about possible conflicts 
and about the Naso`s role in protecting or diminishing wildlife populations. While areas inhabited 



by humans tend to suffer a loss in wildlife diversity it was questioned whether the Naso culture 
allows a more or less sustainable way of coexistence between wildlife and humans. Taking into 
consideration the close interaction of the Naso culture with their natural environment recording 
wildlife in their ancestral homeland also served to promote cultural identification. Local guides 
played the most important role for the projects execution. Their knowledge was highly valued 
throughout the project and showed future possible employment opportunities linking conservation 
work with financial compensation. Camera trapping videos were shown to local students to educate 
the students on wildlife species and more importantly to generate an empathic relationship with 
animal species fostering future local efforts in conservation, sustainable development and cultural 
identification.

2 Study area The study area is located in the province of Bocas del Toro in Panama.
The river Teribe springs in the mountain Itamut of the Cordillera de Tabasara, runs through the 
UNESCO World Heritage Site „La Amistad National Park“ (PILA) and after running through “non-
protected” land, which is the surveyed area, its course borders the Natural Reserve „Palo Seco 
Forest Reserve“. The project documented wildlife biodiversity on both sides of the river Teribe 
starting from the settlement Sieyik upstream (Image 1). The area is centered around the river Shey 
(Image 2) and marks the traditional homeland of the Naso tribe. The diameter of the surveyed area 
is about 20km.
Although the river Teribe has been subject of hydroelectric investigations in the past it remains as of
today untouched. Further downstream, close to the “Changuinola” outskirt neighborhood „El 
Silencio“, the river`s supporting stream Bonyic has been subject to a hydroelectric dam (Image 1). 

Image 1: Satellite view of the surveyed area (orange area) with River Teribe, Shey and villages Sieykin, Sieyllik 
(Johanna Schultz, Google Earth)
Image 2: View of study area located between La Amistad International Park and Palo Seco Forest Reserve („Panama 
International Travel Maps Scale 1:300000, ITMB Publishing / International Travel Maps“)



The surveyed area was divided into 10 areas which are located on both sides of the river. These 
areas were chosen by ODESEN and are identified by the Naso as Tmiiyic, Wezdam, Tublor, 
Dgeuwli, Äängloroy, Shublollik/Unio, Shur, Sogalu, Blitzo and Shey. The areas can be 
geographically separated by streams and mountain ranges. Image 3 shows the initial hand drawn 
map by Raul Adolfo Villagra with known walking trails marked and location names in Naso 
language. Image 4 shows the 10 study areas in satellite view. The red dots represent camp sites 
during the expeditions. Appendix 1 gives GPS coordinates for the location of the teams` camp sites 
in the respective area of observation. The walking distance between Sieykin, home and starting 
point for the project, and the camp in the first area Tmiiyic is 12km. The distance from Sieykin to 
Klowo is 14km and from Sieykin to Shublollik / Unio is 25 km. While elevation in the village of 
Sieykin is at 100m above sea level the study areas have an elevation of 600-1000m above sea level. 
 

Image 3: Hand drawn map of study areas (Raul Adolfo Villagra)



Image 4: Map of the 10 study areas and the village of Sieykin (Google Earth, Johanna Schultz)

3 Methods  
The objective of our survey was to monitor relative abundances, species assemblages and 
movement patterns. A camera trap is an automated camera used to capture images and videos of 
wildlife species. Body heat and movement trigger an infrared sensor. The camera trap project was 
carried out using the “Bushnell” Trophycam HD model 119437 with „Eneloop“ batteries and 8GB 
SD memory cards. Out of the 10 camera traps, financed through private donations from friends and 
family, 2 camera traps had a technical failure shortly into the project. Due to the difficult access to 
the study area and the seller of the equipment in Germany the broken equipment could not be 
replaced right away which resulted in availability of less than 10 camera traps. In order to record 
behavior and emotionally capturing images the Camera Traps were set in Video mode. During a 
month long testing period adjustments were made to configure the Camera traps and adapt to the 
difficult lighting situations in a rainforest habitat. Over a period of approximately 4 weeks (30 
trapping nights) the camera traps were set up in each of the 10 areas. Weather conditions in the 
rainy season, equipment failure, security issues, health conditions of the two volunteers as well as 
lacking guide personal at times did not always allow 30 trapping nights per area (chart 1).
The Camera Trapping sights were chosen by Odesen and local guides from the community Sieykin 
with the goal to place 60% of the camera traps on wildlife trails, the remaining 40% at spots of 
wildlife activity such as waterholes, river beds, urinating sites, marking trees as well as in 
underbrush vegetation.  The camera traps were not set up in a distinct pattern. To ensure correct 
installation and analysis the wildlife biologist Lydia Möcklinghoff, specialized in the ecology of 
tropical habitat and currently working with camera traps researching the Giant Anteater in the 
Pantanal, visited the project and accompanied the second camera trap expedition. Camera traps 
were put up knee high to ensure documentation of medium to large sized mammals. GPS data was 
recorded of the camera trapping sites as well as the traveling routes taken. However GPS equipment
failed and could not be used in all areas surveyed. 



Since there are no roads in these areas small walking trails as well as river beds were used to travel 
either on foot or by boat. Camp was set up over night. The walking distance between Sieykin, home
base of the project, and the camp in Tmiiyic, the first area surveyed, is 12km. The distance from 
Sieykin to Klowo is 14km and from Sieykin to Shublollik/Unio 25 km. To reach Shublollik two 
days of walking were necessary. Walking was strenuous due to the lack of roads, carried equipment,
humidity and elevation. While the elevation of Sieykin is 108m the surveyed areas were 600-1000m
in elevation. For the Wezdam expedition 13km were walked in 6hrs and 19 minutes averaging a 
speed of 3,48 km/h. 
Camera trap data was taken from the SD Cards and put in an excel sheet recording date, time, moon
phase, vegetation, ground, gps camera trap location and the number of individuals of every video 
taken. The lack of energy supplies limited and postponed data analysis significantly. In addition to 
the camera traps, animal tracks were recorded during the expedition hikes, around camera trapping 
sites and on the walking trails. 
The assessment of species diversity is measured by the number of species documented as well as a 
calculation of relative abundance indices of terrestrial mammal species and three bird species (Crax 
Rubra, Penelope purpurascens, Tinamus Major). Mice, rats, squirrels, bats, armadillos and 
opossums however were not identified by species from the obtained camera trap footage. Reptiles 
and bird species were not specified either except for the three bird species mentioned.  
A “Relative abundance Index” (RAI) measures the number of times an individual of a species was 
documented on a camera trap within a certain time span (100 trapping nights). The RAI reflects the 
relative population density of a species. To find out whether the proximity of human settlements or 
human activity has any influence of a specie`s abundance and its activity patterns the occurrences in
the study areas are being compared to each other. Camera traps save with each video taken time, 
temperature and moon phase. Activity patterns were reduced to an analysis of day and nighttime 
activity for selected species. An analysis of further abiotic factors such as vegetation, ground 
temperature and moon phase is not part of this document. Tracks and animal sightings for mammal 
species are included in the count of total number of species occurring. It is distinguished between 
direct observation, track recording and camera trap documentation (chart 2). Tracks and sightings 
however are not included in the analysis of relative abundance. 
Attempting to identify possible conflicts between humans, their livestock and the jaguar or puma 
tracks were recorded around the village of Sieykin. In a survey adapted from „Cattle ranchers’ 
attitudes to conflicts with jaguar Panthera onca in the Pantanal of Brazil“ (A. Zimmermann et al. 
2005) residents of Sieykin were given a structured questionnaire in which they were asked to 
answer questions in regard to their experiences and attitude towards the Jaguar. 

4 Results Chart 1 provides an overview on statistical data for each surveyed area including the 
amount of trapping nights as well as the number of filmed animals.

Area Begin Date End Date Days (number
of Camera 
traps)

Trapping 
nights

Total videos  
of wildlife 
(mammals)

1 Timiyic 21.08.2014 16.09.2014 21 (9) 189 124 (95)

2 Wezdam 22.09.2014 21.10.2014 30 (8) 240 231 (165)

3 Tublor 22.10.2014 23.11.2014 32 (7) 224 120 (99)

4 Dgeuwli 27.11.2014 20.12.2014 24 (9) 216 174 (107)

5 Äängloroy 21.12.2014 20.01.2015 30 (7) 210 77 (25)

6 21.01.2015 20.02.2015 31 (6) 186 76 (22)



Shublollik/Uni
o

7 Shur 21.02.2015 18.03.2015 26 (6) 156 43 (24)

8 Sogalu 19.03.2015 23.04.2015 35 (7) 245 161 (97)

9 Blitso 24.04.2015 01.06.2015 38 (7) 266 178 (124)

10 Shey 19.06.2015 09.07.2015 26 (7) 182 135 (127)

Total: 21.08.2014 09.07.2015 293 (73) 2114 1492 (884)
Chart 1 Statistical data (date, trapping nights, number of videos) for the 10 study areas 

 

Image 5: Baird`s Tapir (Dbon Tjang Pjak Yo, 19/02/2015)

4.1 Camera Trapping A total of 3864 videos were recorded over a time span of 293 days 
(21.08.2014 - 09.07.2015) at a total of 73 different camera trapping sites in 10 areas. This accounted
for 2114 trapping nights. Out of the 3864 videos 884 recorded wildlife mammal species including 1 
video with an animal that could not be specified due to bad footage. On 3 videos human hunter 
parties were filmed, 1 video recorded a domestic pig, 4 videos recorded reptile, 6 insect species. 268
videos contained footage of bird species, which were not further specified. In addition to these 268 
non specified bird recordings, 5 videos recorded the Crested Guan (Penelope Purpurascens), 63 
videos the Great Currassow (Crax rubra) and 78 videos the great Tinamou (Tinamus major). 
Altogether 1492 videos with animals or humans were recorded. The remaining videos were 
malfunctions and test recordings setting up and turning off camera traps. Two camera traps 
operating with a hardware defect led to continuous recordings of videos. These defect camera traps 
alone accounted for 997 malfunctions. 
Chart 2 shows the species recorded and the total number of videos and animals recorded of each 
species. The total number of animals of each species does not necessarily reflect the number of 
individuals. Certain individuals were recorded numerous times. The total number of “animals” 
serves to calculate the relative abundance index for every species. Rats, mice, squirrels, opossums, 
bats and armadillos are listed in one category each without further specifying the species.

English Name Scientific 
Name

Family Conservation 
Status UICN / 
Nat`l

RAI (100 
trapping 
nights)

Total 
videos / 
total 
number of 
animals

Jaguar Panthera onca Felidae LC / EN  0,2365 5 / 5

Puma Felis Concolor Felidae LC / VU  0,2838 6 / 6

Ocelot Leopardus 
pardalis

Felidae LC / VU  1,4664 31 / 31



Margay Leopardus 
wiedii

Felidae LC / VU  0,2365 5 / 5

Jaguarundi Puma 
yagouaroundi 

Felidae LC / VU  0,6149 11 / 13

Baird`s Tapir Tapirus bairdii Tapiridae EN / EN  3,5951 76 / 76

Collared Peccari Peccari tajacu Tayassuidae EN / VU  9,65 69 / 204

White-lipped 
Peccary

Tayassu pecari Tayassuidae LC / EN 37,8430 120 / 800

Central American
red brocket deer

Mazama 
temama

Cervidae DD / VU  0,0473 1 / 1

White-tail deer Odocoileus 
virginianus

Cervidae LC / VU  1,1352 23 / 24

Tayra Eira barbara Mustelidae LC  0,4730 10 / 10

Northern 
Tamandua

Tamandua 
mexicana

Myrmecophagidae LC  0,0473 1 / 1

Striped hog-
nosed skunk

Conepatus 
semistriatus

Mephitidae LC  0,5203 11 / 11

Central american 
aguti

D. punctata Dasyproctidae LC 17,6443 354 / 373

Paca Cuniculus paca Cuniculidae LC / VU  3,5951 74 / 76

Three toed sloth Bradypus 
variegatus

Bradypodidae  0,0946 2 / 2

White nosed coati Nasua narica Procyomidae  2,9801 33 / 63

Squirrel Sciuridae  2,1760 45 / 46

Armadillo Dasypodidae 27 / 29

Mouse Muridae 111 / 116

Rat Muridae 12 / 12

Opossum Didelphidae 31 / 31

Bat Chiroptera 5 / 11

Bird species:

Non – specified 268 

Great Currassow Crax Rubra Cracidae LC / EN  3,5478 63 / 75 

Crested Guan Penelope 
Purpurascens

Cracidae   / VU  0,3784 5 / 8

Great Tinamou Tinamus major Tinnamidae   / VU  4,7303 78 / 100

Direct sightings:

Central American
Spider Monkey

Ateles 
geoffroyi

Atelidae EN / EN

White- throated 
Capuchin 
Monkey

Cebus 
capucinus

Atelidae   / VU



Mantled Howler 
Monkey

Alouatta 
palliata

Atelidae

Hoffmann`s Two-
toed Sloth

Choloepus 
hoffmanni

Megalomychidae

Brown throated 
Three-toed sloth

Bradypus 
variegatus

Bradypodidae

Neotropical river 
otter

Lutra 
longicaudis

Mustelidae   / DD

Olingo Bassaricyon 
gabbii

Procyonidae

Tracks:

Great anteater Myrmecophaga
tridactyla

VU / EN

Chart 2: List of animals recorded, conservation status, estimated RAI

4.2 Mammal species diversity 25 medium to large sized mammal species were documented by 
camera trapping, tracks or direct observations not counting mammals from the mouse, rat, opossum,
bat, armadillo and squirrel family. Taking these small sized mammals into consideration the total 
count of mammal species occurring in the area is over 30. Camera trap videos revealed a total of 17 
medium to large mammal species (excluding mouse, rat, opossum, squirrel, bat and armadillo 
species). The large anteater was included due to one track recorded. All 5 feline species were 
documented in different areas of the survey. As expected the Margay as a tree living cat was not 
filmed a lot. Among the 5 jaguar videos, 3 videos showed a black jaguar. 

Image 6: Black Jaguar marking tree (Dbon Tjang Pjak Yo, 13/02/2015)

4.3 Relative abundance 
Chart 2 shows the estimated overall relative abundances of species recorded on camera traps. 
Camera traps proved to be a good non-invasive method to survey species richness and relative 
abundances. Nevertheless the study showed the importance of additional observations and in case of
felines a distinguished set up (capture / recapture analysis) of the camera traps. In all study areas 
fear of camera trap theft kept us from installing more camera traps along trails. Lack of additional 
camera traps prevented us from identifying individuals. The large amount of Jaguar and Puma 
tracks recorded leads to the conclusion that due to their large territories and their cryptic nature of 
large felines the RAI possibly shows a smaller abundance than in reality. The lack of population 
data for the Jaguar in this project reflects the outcome of other scientific studies (Sanderson et al., 
2002b). Prey species ranging from large animals (Tapir, Peccaries) to medium sized (Aguti, Paca) 
and small sized animals (Mouse, Rat) are all abundant and therefore indicate that the area can 
support healthy populations of Panama`s 5 feline species, the Jaguar, Puma, Ocelot, Margay and 



Jaguarundi. 
The Central American Aguti was the most filmed species, followed by the White lipped Peccary, the
Baird`s Tapir, the Paca and the Collared Peccary. Recording the Baird`s Tapir in 76 videos leads to 
the conclusion that the area supports a healthy tapir population and serves as a stronghold to the 
endangered species. With an estimated 1000 individuals in Panama and an overall population count 
of 5000 animal the Baird`s Tapir is endangered largely due to habitat loss and fragmentation of his 
home range.
White lipped Peccaries (Tayassu Peccari) were shown to be the most abundant species with a RAI 
per 100 trapping nights of 37,8430 followed by the Central American Aguti (17,6443) and the 
Collared Peccary (9,65). The White lipped Peccary is listed as “Endangered” in Panama and listed 
as “Vulnerable” by the IUCN. White lipped Peccaries live in large bands of more than one hundred 
animals explaining why we recorded a total count of 800 animals in our videos. The other peccary 
species, the Collared Peccary, is listed as “Endangered” internationally and “Vulnerable” in 
Panama.

4.4 Species abundance compared among the 10 study areas In order to extract suggestions about
possible influence of human activity towards certain species the 10 study areas are separated into 2 
categories. Category 1 areas are considered to have relative human impact, proximity to settlements 
and are partly covered with secondary forest. Category 2 areas are far from settlements with little 
human traffic. Wezdam, Tmiiyic, Tublor and Shey are considered to be part of category 1 although 
the area Shey holds little to no human impact. Areas in category 1 are within walking distance of 
the settlement Sieykin. These areas, especially Wezdam and Tmiiyic, are regularly visited by locals.
Fruits and vegetable are grown and harvested here. The recording of a domestic pig further 
validates that these areas serve as plantations or gardens.  Domestic pigs are not hold in fenced 
areas but left free to roam the forest. This leads to a Jaguar conflict which will be addressed in “4.8 
Survey”.
The following Chart 3 lists first the total of videos recorded and second the total number of animals 
filmed in the study area. Appendix 2 lists GPS data for camera trapping sites in the surveyed areas.
The large felines, Jaguar and Puma, lack sufficient data to make assumptions about an impact of 
human activity on their distribution. The Ocelot was filmed in all areas although it was more 
abundant in the areas of category 1. Tapir and White lipped Peccary were only recorded in areas of 
category 2 with the exception of area Shey. These species demand large, intact territories and do not
tolerate disturbance by human influence. The area Shey holds both populations of the Collared 
Peccary as well as the White lipped Peccary. The Paca and the Great Curassow also show few 
occurrences in the areas of category 1. Whether the high occurrence of the endangered Great 
Curassow in the area Äängloroy suggests a breeding area or stronghold of this species is unclear. 
We recorded female and male individuals together on some videos.

Jaguar Puma Ocelot Marg
ay

Jaguarund
i

Tapir

Wezdam 3/3 4/4
Tmiiyic 1/1 9/9 1/2
Tublor 2/2 1/1 3/3
Dgeuwli 5/5 3/3
Äängloroy 3/3 2/2 13/13
Shublollik
/ Unio

3/3 2/2 2/2 13/13

Shur 5/5
Sogalu 1/1 1/1 3/3 1/1 35/35
Blitzo 1/1 1/1 2/2 9/9
Shey 4/4 1/1

W.t. W.l. C. Paca Great 



Deer Peccary Peccary Curassow
Wezdam 5 22/67
Tmiiyic 5 3/3 10/10
Tublor 1 4/4
Dgeuwli 2 14/25 16/16
Äängloroy 0 3/6 14/14 38/50
Shublollik
/ Unio

1 12/41 8/8

Shur 4 36/305 5/5
Sogalu 2 5/5 1/1
Blitzo 2 45/280 13/13 5/5
Shey 1 27/174 27/93 1/1 1/1

Chart 3: Distribution of selected species in study areas

4.5 Direct sightings, track recording Tracks were recorded at a total of 384 sites. 60 tracks of 
large feline species (Jaguar, Puma) were recorded and one track of a Giant Anteater. During dry 
season there were a large number of Jaguar, Puma tracks found around the village Sieykin, in the 
areas of Tmiiyic and Wezdam.  Direct sightings involved Howler, Spider and Capuchin monkeys, 
both sloth species and one neotropical river otter. Besides countless lizard species poisonous snake 
species sighted were Eyelash Palm Viper (Bothriechis schlegelii), Lansberg`s Hog-nosed Pitviper 
(Porthidium lansbergii), Panamanian coral snake (Coral panamena), Fer de Lance (Bothrops asper) 
and Central American Bushmaster (Lachesis stenophrys). Amphibian species included Masked 
Smilisca (Smilisca phaeota), Horned Marsupial Frog (Gastrotheca Cornuta), Striped Rocket frog 
(Silverstonneia flotator), Black and Green dart frog (Dendrobates auratus), Red and Green Dart 
Frog (Oophaga granulifera).  

4.6 Bird species The 414 bird camera trap videos contained 5 videos of the Crested Guan (Penelope
Purpurascens), 63 videos (75 animals) of the Great Currassow (Crax rubra) and 78 videos (100 
animals) of the Great Tinamou (Tinamus major). The Great Currassow is listed as “Endangered” in 
Panama, both the Crested Guan as well as the Great Tinamou are classified as “Vulnerable”. Bird 
species recorded by the camera traps include the Spectacled Owl (Pulsatrix Perspicillata), Squirrel 
Cuckoo (Piaya Cayana) and numerous pigeon species. Direct sightings of larger bird species 
involved Osprey (Pandion haliaetus), White hawk (Leucopternis albicollis), Keel-billed Toucan 
(Ramphastos sulfuratus), Common Pauraque (Nytidromus albicollis), Slaty-tailed Trogon (Trogon 
massena). Along the rivers a great variety of water birds such as Herons, Egrets and at least 3 
species of kingfisher were regularly observed. The national bird of Panama, the Harpy Eagle, was 
not sighted. Observations from a local a few years ago spark hope of a population in Naso territory 
of the in Panama critically endangered animal.

4.7 Activity patterns
The activity patterns of feline species taken from the camera trap videos show a daytime active 
Jaguarundi (9 to 15 o`clock) and a night active Ocelot. While the Tapir is active during the night, 
Collared Peccaries were active during daytime with a concentration of dawn and sunrise. The White
lipped Peccary was preferably active around dawn. Activity patterns did not differ from those 
mentioned in literature.

4.8 Survey In addition to the camera traps, the recording of tracks and direct sightings an oral 
survey was handed out to 50 individuals with an age range between 20 and 60 years. Almost all 
survey participants regarded the jaguar as a threat to themselves and their livestock, domestic pigs. 
It is viewed as the enemy and evil. A lot of the people had experience sighting jaguars some even 
situations in which they were confronted with jaguars. Overall survey participants agreed that 
confrontations and sightings of jaguars have decreased significantly over the years. One inhabitant 



of Sieykin bears scratch marks of a Puma attacking him in his house when he was young. Overall 
there were more reports on jaguar sightings as sightings of the puma. In further conversations we 
found out that the Naso let their domestic pigs roam the forest around their gardens away from 
settlements unfenced and unprotected. In the case of a jaguar kill the farmer usually awaits the 
return of the jaguar to his prey from a save location to kill the animal. Jaguar furs and killed jaguars 
recorded on cell phone cameras during our study further underline this conflict. A photo of a dead 
young black jaguar killed by a Naso for attacking livestock during the time of our project led us to 
question whether the individual could have been from one of the filmed black jaguars. It might have
been looking to establish its own territory.   

5 Discussion The existence of a great diversity of species, the populations of endangered species, 
Naso tradition and culture as well as an untouched freshwater river system point towards the 
necessity to protect and preserve the area. 
 
5.1 Species diversity The surveyed territory holds a great diversity in animal species. It serves as a 
refuge for the endangered Baird`s Tapir. Species such as the Tapir and the White lipped peccary 
which do not tolerate close interaction with humans and need large territories are abundant. The fact
that all of 5 Panama`s feline species were documented gives way to an assumption that the 
ecosystem is intact. The abundance in various prey species such as Peccaries, Aguti and Paca 
underlines this conclusion. The filming of black Jaguars has been the highlight of the survey. 
Further analysis of the filmed small rodent species and a documentation of tree living mammals 
would increase the total species count. An in depth documentation of bird, reptile and amphibian 
species in the area would underline the regions significance as a hot spot of biodiversity and could 
be part of a future project. 

5.2 Study area Shey The area around the river Shey being a possible target to a new hydroelectric 
project was object of the projects last camera trapping site. The area is of relevance to the Naso for 
historic reasons. The river is named after a tree commonly found at its banks. The camera traps 
revealed endangered species such as the Tapir and populations of both White lipped peccary as well 
as Collared Peccary. The groups also encountered groups of spider monkeys, Jaguar and Puma 
tracks and heard a Jaguar roaring while we were setting up camp. At the same time on the other side
of the river another group almost encountered a Jaguar on a fresh kill site. These last impressions 
left people both happy and concerned about the areas fate.  
  
5.3 Human interaction The Naso population has had little influence on overall abundance of 
animal species. This is remarkable considering the vast logging of forest and decline in wildlife 
around populated areas in Panama. The areas used by the Nasos for supply with fruits and 
vegetables serves as a buffer zone to the untouched primary forest areas. The traditional culture of 
the Nasos which implies planting and harvesting regional plants in secondary forest habitat still 
supports a habitat for a wide range of species. Most importantly little cattle ranching has kept the 
forest from being logged. 
Consequences of a road leading deeply into primary rainforest territory are well known and 
described in research and literature. Pictures of the ongoing forest logging and habitat depletion 
along the road leading into the province of Darien are documented and displayed in the biodiversity 
museum (Museo de la biodiversidad) in Panama City. The workers road leading to the Bonyic dam 
also serves as a road for community taxis bringing Nasos from the river Teribe where they arrive on
boats to Changuinola. The port on the Teribe across from Wekso (Naso Ecotourism lodge) quickly 
became littered with plastic bags and trash. Solar panels of the ecotourism lodge Wekso were stolen 
over night as well as a boat engine. Income generated from jobs with the Bonyic construction has 
led to an increased number of chainsaws in Sieykin. These examples show how a confrontation of a 



more or less isolated culture with modern civilization, capitalism and materialism bears conflict.
It was not part of the study to show if and how the abundance and biodiversity in terrestrial species 
around the Bonyic dam site has decreased yet oral reports from many locals stated that animals have
largely left the area. Since the Baird´s tapir`s relative high abundance in the study area it is 
questioned whether some of the animals from the Bonyic region have retreated further upstream 
into our study areas. The documentation of sweet water species, water bird species and fish species 
would further strengthen the need to prevent further hydroelectric developments. A community 
initiative investigating sweet water species in the Teribe river system is currently ongoing. A 
comparison between biodiversity in the finished Bonyic dam with its altered water ecology and an 
intact stream such as the Shey would further underline the negative impact of hydroelectric projects 
to the water ecology and biodiversity of the region. 

5.4 Jaguar conflict The project group witnessed a conflict between Nasos and the Jaguar since 
every year Jaguars “mistakenly” prey on domestic pigs, left free to roam the forest by the farmers. 
This situation could be improved by educating on Jaguar behavior. Since territories where the 
residing Jaguar has been killed are occupied by the next individual, killing the animal is not the 
solution. An approach scaring the jaguar away from the kill site could be more efficient. ODESEN 
could implement a “task force” scaring jaguars away and using the situation to obtain further 
information on jaguars. Future observations could be implemented trying to get more population 
data as well as data on why jaguars from time to time come closer to human settlements. The prey 
sites could be used to equip individuals with radio collars or to identify individuals with two camera
traps. The national government of Panama has signed an agreement with the wild cat organization 
“Panthera” declaring its active participation in the Jaguar Corridor Initiative and its desire to protect
the species. Corridors allowing safe passage for animals play an important role in the initiative 
ensuring genetical exchange. The Nasos can be integrated in active conservation. Financial income 
opportunities relating to active research and conservation would further strengthen their willingness 
to protect the ecosystem. 

5.5 Cultural exchange & wildlife education Showing camera trap footage in community meetings
and among school children led to the expected result of empathy and an emotional connection with 
wildlife species. Naso school children from elementary grades showed an overall lack of knowledge
on wildlife. A wildlife education program including the camera trap videos as well as 
supplementary work covering topics such as food chains, animal specific anatomy, physiology and 
habitat use could be very helpful in securing a transfer of ancient knowledge into the next 
generation. Camera trap footage shown to a group of school children`s parents showed that animal 
species were well known. The immense knowledge of the Naso trackers and guide during 
expeditions related to track identification, direct observation of animal species, orientation and 
maneuvering in the rainforest habitat shows how deep the Naso culture is still imbedded in their 
natural surroundings. There was little understanding however of in case of the Baird`s tapir 
endangered population status. It was the overall belief that there is an unlimited number of Tapir 
since they always have been abundant in the area. 

6 Perspectives With permission of the project granted by the Corregidor came his plead to gain 
assistance in documenting the cultural patrimony of the Naso as far as recovering old settlement 
areas and knowledge about the ancestor`s way of living. This underlines the close connection 
between the Naso culture and their natural surroundings. Instead of road access, alteration of the 
river system and an “invasion” of western cultural trades into the Naso homeland, the tribe could be
fostered to strengthen its cultural base and tradition. It would open up opportunities on a national 
and global level in terms of learning from indigenous people on how to live in a more sustainable 
way. The present mentality of destroying intact ecosystems and biodiversity worldwide shows the 
ignorance of materialistic thinking and unlimited economic growth. It also ignores the fate of our 
future generations. We are in the midst of a global species extinction and have yet failed to set 



ethical guidelines other than monetary profit for our decisions and actions. Many Countries in 
Central and Latin America have been exploiting their natural resources in order to compete in an 
economical model bound to fail. On the contrary the national government of Colombia is discussing
plans with neighboring countries to protect 145 million hectares of rainforest habitat recognizing 
ecosystems` real value. The reduction of creation and its elements like water, air, soil and living 
beings to economic figures ignores our origin and the rights of local people and cultures. 
Governments and organizations exploring alternative values and models such as the UNO`s 
sustainable development goals (SDG) should be leading the way before we finally accept that 
money cannot sustain our survival. The following paragraph points out alternative options which 
combined give way to a wholistic concept of living in balance with nature. 

6.1 Comarca “Tjerdi” The establishment of a Comarca for the Naso, “Tjer-di”, including the study
area as well as the current settlements is in the hand of the national government. It is the intention of
this report to plead for a Comarca or some other kind of protection to the ecosystem and naso 
culture. As an alternative the tribe could make an effort to buy the land they live on. It is vital 
however to the future of the Naso tribe as well as the ecosystem to protect the land from 
hydroelectric and infrastructural developments.

6.2 Ecotourism The establishment of an extensive, exclusive and non-invasive ecotourism program
focused on bird observation with a small, limited number of tourists can be accomplished 
considering the fact that the Organisation Odesen has been offering ecotourism over the past years 
and still operates from Wekso, the former military training camp, close to the Bonyic. The lodge 
serves as an entry point for visitors to Naso land and is located right next to the Anam regional 
PILA office. It needs to be pointed out that a mass tourism in this area would have negative effects. 
Instead an authentic experience of Naso culture would not only bring some income but also 
strengthen the survival of old traditions. However these measures need to come from within the 
community and economic benefits need to be shared among villagers. Otherwise conflict and 
competition will result. Sanitary systems (recycle toilets) as well as access to drinking water 
through a filtration system are required. As far as logistics and communication it is vital that there is
staff with permanent access to Internet and telephone in order to coordinate visitors.

6.3 Wildlife Education School While offering visitors and tourists the opportunity to experience an
intact ecosystem the ecotourism infrastructure could also be used to implement a wildlife education 
school serving as a pedagogic institution for students, student groups in Panama. A partnership 
program with an established wildlife education center in germany would give way to interaction and
the opportunity to learn form each other.  

6.4 Science&Research Center The conclusion of this project brought many options to continue 
researching the habitat, its fauna and flora. Therefore the suggestion of this report is to start a Naso 
owned and managed science and research center in the area. With global species diversity in decline
the area holds important value for future generations. The tribe could lead the way by documenting 
botanical species, medicinal plants, bird species, amphibian species and insects in the area and 
working hand in hand with visiting researchers and students. The Research Center serves as an 
institution for national and international scientists, students and professors and cooperates with 
universities. The building of a research house with sanitary system, drinking water as well as access
to solar energy and satellite internet is required. The study and protection of the Baird`s Tapir and 
the feline species are priority and will be integrated in a doctoral thesis.

6.5 Transition Town Initiative
Transition town initiatives are community projects which lead way to a decentralized, self-sufficient
community reducing our effect on climate destruction, habitat alteration and economic instability. 
Communities seek out methods to locally produce their agricultural products making them 



independent from outside supply chains, trade among each other or implement local currencies, 
produce alternative energy (solar, wind) to supply the community and seek alternatives to plastic 
waste and fossil fuel transportation. The Naso settlement area already holds key factors for a 
transition town as the area can not be reached by road and the Nasos still have a tradition of 
planting and harvesting food. 

7 Appendix

Appendix 1 GPS Data of camp sites in surveyed areas

Area
Tmiiyic N09°22.784’ W082°43.279’



Wezdam N09°23.897’ W082°44.642’
Dgeuwli N09°22.999’ W082°45.108’
Shublollik/Unio N09°21.296’ W082°47.435’
Shey N09°22.745’ W082°43.987’

Appendix 2 GPS Data of camera trap sites, letters reflect name of camera trap

Sogalu Shur Shey Blitzo Äängloroy
B
9° 21.763'N 82° 
47.857'W

CT5
9° 20.192'N 82° 
47.653'W

B
9° 21.957'N 82° 
44.372'W

B
9° 22.739'N 82° 
47.763'W

G
9° 22.292'N 82° 
45.373'W

H
9° 21.658'N 82° 
48.241'W

CT6
9° 20.320'N 82° 
47.339'W

G
9° 21.695'N 82° 
44.244'W

E
N09°22.534' 
W82°43.910'

I
N09°22.465' 
W82°43.772'

H
N09°22.448' 
W82°43.804'

Tmiiyic Unio Dgeuwli Wezdam
A
N9 22.939 W82 
41.388

E
9° 21.505'N 82° 
45.419'W

B
N09°22.379‘
W82°45.150‘

A
N09°23.977' 
W82°44.745'

B
N9 22.895 W82 
43.188

H
9° 21.308'N 82° 
45.775'W

C
N09°22.556' 
W82°45.235'

B
N09°23.928' 
W82°44.778'

C
N9 23.001 W82 
41.766

D
N09°22.460' 
W82°45.284'

C
N09°23.981' 
W82°44.783'

D
N9 23.056 W82 
41.922

E
N09°22.561' 
W82°45.271'

F
N09°23.945' 
W82°44.820'

E
N9 23.440 W82 
44.898

G
N09°22.482' 
W82°45.289'

F H



N9 23.945 W82 
44.820

N09°22.497' 
W82°45.200'

G
N9 23.642 W82 
44.991

I
N09°22.550' 
W82°45.281'

I
N9 23.684 W82 
44.996

F
N09°22.615' 
W82°45.271'

H
N9 23.014 W82 
41.735

Appendix 3 graphic on feline species` occurrences 

Appendix 4 Graphic on Baird`s Tapir documentation



Appendix 5 Graphic of camera trapping sites (incomplete)



Appendix 6 Screenshots of camera trap videos
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