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 EXECUTIVE SUMMARY 
 

The Upper Bayano watershed in eastern Panama has undergone dramatic land-use and 
land-cover change (LUCC) in the past 40 years, including extensive deforestation in a highly 
biodiverse ecoregion. Much of the literature on the Bayano has focused on the impacts of a 
large hydroelectric dam and the subsequent expansion of the Pan-American Highway in the 
1970s. The dam created a 35,000 Ha’ (350 km2) reservoir and displaced 4,000 people, including 
indigenous Kuna and Emberá peoples, as well as non-indigenous migrants to the agricultural 
frontier known as colonos. It is generally argued that the infrastructure projects disrupted 
traditional indigenous land-use practices, and facilitated an influx of colonos who destroyed the 
virgin forest to create cattle pasture.  One potential challenge to this narrative is the fact that 
during the 1970s, the government-owned regional development agency known as the Bayano 
Corporation was participating in large-scale logging activities in the Bayano region.  

Little is known about the extent of the Bayano Corporation’s logging activities at the 
time, and what were the impacts on subsequent LUCC patterns in the region. The first objective 
of this research is therefore to historically, geographically, and quantitatively document timber 
extraction in the Upper Bayano region during the 1970s. The goal is the recreate a historical 
narrative, including where the logging took place and how much timber was cut. The second 
objective is to work with members and leaders of the community of Piriatí-Emberá, a village 
that was formed in 1977 to accommodate Emberá people who were displaced by the dam, and 
contribute to their goal of better understanding their environmental history. 
 

There were four primary research activities. The first activity was a search for historical 
documents in libraries and government agencies, which were added to a collaborative archive 
of documents related to the Bayano. The second activity was interviews with experts and key 
informants in Panama City and Chepo, including former employees of the Bayano Corporation. 
The third activity was interviews with elders in Piriatí who were among the first settlers of the 
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and penetrated eastward well beyond the limits of the reservoir.  For the rest of the 1970s, the 
Bayano Corporation continued to selectively log the entire flat area of the Upper Bayano.  

I estimate that the total timber extraction during the 1970s was roughly 45 million 
board ft., corresponding to 22,500 trees. Of that total, 37 million board ft. was from selective 
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recrear una narración histórica, incluso donde se taló y la cantidad de madera que fue cortada. 
El segundo objetivo es trabajar con los miembros y líderes de la comunidad de Piriatí 
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A mi entender, este es el primer intento de documentar la extracción de madera en el 
Bayano durante la década de 1970, y vincularlo a los patrones de cambio de la tierra 
posteriores y hasta la actualidad. A nivel local en Piriatí, cuestiona radicalmente la comprensión 
muy extendida dentro de la comunidad que son responsables de la destrucción del bosque 
primario. A nivel regional, se amplía el relato de cómo la región llegó a perder gran parte de su 
bosque. A nivel mundial, sirve como una advertencia para todos los proyectos de tala selectiva 
para ser consciente de los impactos indirectos de sus actividades en las decisiones posteriores 
de uso del suelo. 
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Sloan (2007) systematically reviews four of the prevailing LUCC theories1 with respect to the 

Bayano, and concludes that none of the theories satisfactorily explain current LUCC. Instead he 

argues that current dynamics are closely related to historical land-cover change, and advocates 

the concept of LUCC “pathways” or trajectories.  

This report is part of a larger research effort led by Dr. Catherine Potvin to understand the 

environmental history of the Upper Bayano region, in order to better interpret current trends 

and empower stakeholder groups to resolve their conflicts. One of the ongoing research 

initiatives is a study led by Divya Sharma on land use change in Piriatí, one of the villages 

formed to accommodate the displaced Emberá.  

According to Wali (1989), after being relocated to Piriatí, farmers were disinclined to use 

intensive land management techniques because of insecurity over land rights, causing land 

degradation. In fact, Piriatí is still fighting for legal recognition of its collective lands. In the area 

surrounding the community, there is very little primary forest remaining, and the land is now 

mostly under 
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hectare portion of the watershed above the dam. The region is bounded by the San Blas 

Mountains to the North, and the Maje Mountains to the South.  

The climate of the Bayano region is tropical and humid. Average daily temperature 

ranges from 24˚C to 26˚C (Louis Berger Group, 1998). There are two seasons based on 

precipitation: an eight-month rainy season (mid-April to mid-December), and a four-month dry 

season (mid-December to mid-April) (Figure 1).  
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DOCUMENT SEARCH AND ARCHIVING 

Last year, students from the Panama Field Studies Semester (PFSS) created an EndNote 

archive of documents and references related to the Bayano. Their project was named 

“Archiving the History of Land-use Planning and Territorial Conflict in the Upper Bayano Basin of 

Panama” (Gordillo &Thomas, 2013). The electronic database includes digital versions of many 

of the documents, and instructions for how to find the hard-copy of documents for which there 

is no digital version. The archive helped me begin the document search for this project, and 

gave me a sense of where I might look to find non-digitized documents related to my research 

topic. Throughout the course of this research project I built upon the archive, adding the 

documents that I found using the same method Gordillo &Thomas used. I added 41 documents 

to the archive, bringing the total to 95 documents.  

I searched for documents at the following places: 

1. Archive (Centro de Documentacion
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perhaps even fraudulence. I was only able to find one document from the Bayano Corporation 

itself, which was misplaced on a shelf at the ANAM’s Centro de Documentación. All of the 

original documentation from the Bayano Corporation has either been lost, or as several sources 
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geodatabase includes a number of base layers and general data available from the STRI library 

(e.g. roads, rivers, topography, Holdridge life-zones), as well as two aerial photos from 1973, 

one image of a hand-drawn map from 1973, and historical Landsat Imagery (available free 

online through the USGS archival service).  

 Second, I used a simplified participatory mapping exercise 
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small-scale pastoralists were losing their land to soil degradation and an inequitable land tenure 

system (Heckadon Moreno, 1983; Wali, 1993). 

1967 TO MID-1973: EARLY GOVERNMENT ACTIVITY IN THE REGION 

EARLY TIMBER EXTRACTION 

The government had been involved in timber extraction in the Bayano since 1967 or 

earlier. Between 1967 and 1972, the government operated two or three bulldozers during the 

dry season, cutting logging trails along the Bayano River (former Forestry Camp Director for the 

Bayano Coporation). There was no bridge yet; heavy machinery could forge the river when the 

water was low (Photo 1), but it was not practical for logging trucks to cross the river to carry out 

timber. Instead, the loggers floated logs downstream and picked them up at a collection point 

where trucks could enter, which caused a major bottleneck and restricted productivity (Photos 

2 and 3) (former Forestry Camp Director for the Bayano Coporation).  

During this period the government loggers cut cativo (Prioira copaifera) and espave 

(Anacardium excelsum), which 
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main recommendations of the assessment was that the trees in the reservoir basin should be 

cleared to avoid sedimentation and other problems, such as the proliferation of aquatic weeds 

and damage to boats (McBryde, 1973).  

When the McBryde Report came out in 1973, the dam was expected to be finished by 

mid-1975. The Ministry of Planning made the decision to coordinate the resettlement and 

deforestation efforts, under the leadership of Ascanio Villalaz. In November, by legal decree 

(Decreto 117 del 15 de noviembre de 1973), the Emergency Project for the Bayano team was 

expanded into a more official entity, and its name was changed to the Project for the Integrated 

Development of the Bayano (known as PDIB for its Spanish title). Under PDIB, the government’s 

role in the Bayano expanded rapidly. The project was given 18 months to:   

1. Determine the number of people who would be affected and estimate the value 

of their goods and property, so as to plan and execute a relocation and 

compensation process.  

2. 
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deforestation). Fire was also used to clear the remaining vegetation on 2,300 hectares, the 

largest controlled fire in Panamanian history at the time (Photo 7) (GECU, 1974). 

A 1974 documentary commissioned by PDIB, and produced by the University of 

Panama’s Experimental Cinema Group (GECU), shows the living and working conditions. 

Workers lived in large camps made of wood and thatch with no walls, exposed to the elements 

and insects (GECU, 1974). After long days of taxing physical labor, sometimes food rations did 

not arrive because the supply trucks would get stuck on the difficult roads; one interviewee 

mentions that three trucks broke down in a single week trying to bring in food (GECU, 1974).  

At first, workers were brought in from western Panama, but they did not have the 

necessary skills and were not accustomed to the harsh environment (Wali, 1989, p. 52). They 

were quickly replaced by workers brought in from Colombia because they had more experience 

as lumberjacks and could handle the jungle conditions. The logging operation was stretched 

thin – due to labor shortages, and to save money, they used two infantry divisions of the 
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The study revealed that there were far more colonos living in the area than was previously 

thought, and PBID would need to plan the compensation and relocation program accordingly 

(Herrera, unpublished).  

The first plan that PDIB developed prioritized the protection of the forest within the 

watershed. Members of the resettlement team saw the relocation process as an opportunity to 

help the indigenous groups and the colonos to modernize their production systems. However, 

in giving territorial concessions within the watershed, they favored the indigenous groups over 

the colonos because of their ecologically friendly subsistence agriculture and agroforestry 

systems (Wali, 1993). The first resettlement plan was as follows: 

1. The area directly surrounding the reservoir would be left as uninhabited forest. 

2. The Kuna would be clustered around the headwaters of the Bayano, in an area of 

equal size to their 1935 reserve. 

3. The Emberá would be resettled into villages in the Darien province, and given 

technical assistance. 

4. The colonos would be settled in communal farms on lands appropriated from 

wealthy ranchers between Pacora and Chepo  

Source: (Wali, 1993) 

RISING COSTS 

Before the 1973 regional census, IRHE had internally estimated that a relocation 

program in the Bayano would cost B/ 300,000 (Herrera, unpublished). However, the cost 
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estimate for the resettlement process ballooned as a result of the new census and PDIB’s 

ambitious agricultural plans.  

According to the 1973 census, PDIB had to compensate the roughly 500 colono families 

for 7,000 hectares of pasture, as well as 30,000 hectares that they declared as “extension” 

lands that were planned for pasture (Herrera, unpublished). PBID also bought 8,000 head of 

cattle from the colonos (Wali, 1989). By this point, PBID had already begun to buy land in the 

area between Pacora and Chepo. The idea was to break up the large estates in the area and use 

them to resettle colonos and establish large state-run farms practicing mechanized agriculture 

(Wali, 1989). As a result, the compensation costs for the resettlement program were now 

estimated to be B/ 3,000,000, a ten-fo
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MID-1974 - 1975 

LOGGING
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According to the former Director of CEAMM, the operation eventually grew to become 

the most sophisticated sawmill in all of Central America. However, it only produced boards, and 

never made any added-value products such as doors or furniture (former CEAMM Director). For 

the first four years, the eight-inch saw averaged 3,000-4,000 board ft. per day, and the patio 
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creating the new settlements of Nicora, El Puente, Higueronal, Playa Chuzo and Cañazas along 

the proposed route of the Pan-American Highway (MIDA/RENARE, 1979). 

The main priority of the displaced Emberá was to find land without colonos. To their 

dismay, when they arrived in Partí, they found two established colono families already living 

there, and another colono farmer who had recently arrived. They had already cleared over 100 

Ha’ for pasture, mostly upriver from where the Emberá settled (Piriatí elders). Further, the 

colono families claimed to have title to their land. In fact, they had applied for title but had not 

yet received it; nevertheless the government was unable to force them away (Francisco 

Herrera, unpublished).  

PDIB 
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of April and May, the Emberá would plant rice and other crops while the loggers hauled the 

timber they had cut out of the forest (Piriati elders).  

During the time they lived in Partí, the Emberá looked for other lands where they could 

establish a permanent community without encroachment and interference from colonos. Two 

families had left the Partí site to settle on the Piriatí River, two kilometers further east, which 

they considered to have better land (Herrera, unpublished). The community sent a group of 

men to explore the area. They found an adequate site of virgin forest further upriver on the 

Piriatí River, closer to the Pan-American Highway. The community leaders informed the PDIB 

relocation team that they wished to move to Piriatí, and they agreed to prepare the site for the 

following year (Piriatí elders). 

PDIB promised to clear the land where the houses would be built, and more importantly, 

promised that the nearby colonos would be compensated and forced to leave. Four colono 

families were evicted from a site upriver from where the village was to be formed. Another 

colono family lived in Curti, and their land was also expropriated. When the Emberá arrived in 

Piriati in 1977, the closest colono was an hour and a half away, where he still lives.  

1976-1977: SETTLEMENT OF PIRIATÍ 

ESTABLISHMENT OF THE BAYANO CORPORATION  

Between 1973 and 1975, PDIB remained dependent on funds from various government 

ministries for its operations. In addition to the relocation and forestry programs, PDIB planners 

were making ambitious agricultural development plans in the Lower Bayano (the area of the 
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watershed below the dam) (Wali, 1989). To carry out the work, they envisioned a financially 

autonomous state-run regional development agency, akin to the Tennessee Valley Authority in 

the United States (Herrera, unpublished). In 1976, PDIB was officially expanded into a State 

Corporation, named the Corporation for the Integrated Development of the Bayano, hereby 

abbreviated to the Bayano Corporation (Ley No.93 del 22 de diciembre, 1976) (Wali, 1989).  

MOVE TO PIRIATÍ 

In early 1977, most of the Emberá living in Partí moved to Piriatí (Wali, 1989). They arrived 

at the chosen site via a logging road that had not been there the year before (Piriatí elders). As 

they entered the community, they passed a large storage patio with high stacks of espave logs. 

As requested, the Bayano Corporation had cleared an area for building the houses. However, 

they also seem to have taken advantage of the opportunity to harvest all the timber from the 

surrounding area.
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The Emberá were traditionally not involved in the wood business, and they did not 

understand that they were losing a valuable resource (Piriatí elders). They were generally 

indifferent to the logging activities that happened before they arrived. They did not even make 

use of the espave that had been left there, because none of the community members knew 

what to do with it (Piriatí elders).  

1980S 

CONCESSIONARIES 
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LALO RODRIGUEZ 

One independent outfit 
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APPROACH 

To estimate how much timber was extracted from the Bayano region during the 1970s, I 

first establish a theoretical maximum based on estimates of limiting factors such as the 

potential geographic extent of logging, and the total potential timber volume in the forest. 

Second, I compare data from the literature to estimate the number of commercially 

harvestable timber trees/logs per hectare, and compare it with the total number of large trees 

per hectare to estimate.  I assembled all of the available estimates of annual timber extraction 

during the 1970s in the Bayano and compared them to each other and the results of my 

calculations. Finally, I conclude with an approximate quantity of timber extracted from the 

forest during the 1970s.  

POTENTIAL TIMBER VOLUME IN THE BAYANO FOREST 

 Conte (1981) gives a surprisingly precise estimate of the potential timber volume of the 

Bayano region’s forests, claiming that the area potentially had 4,000,098 cubic meters of 

commercial timber, and 17,000,677 cubic meters of non-commercial timber. Using the Doyle 

log scale2, that volume corresponds to 1,695,241,532 board ft. of commercial timber and 

7,204,886,913 board ft. of non-commercial timber. If accurate, it would mean that roughly 19% 

of wood volume in the Bayano forest was of commercial value. However, Conte does not cite or 

explain how the figure was obtained or calculated.  

                                                                 
2
 There are a number of formulas, called log scales, used in the lumber industry to determine the timber volume of 

a log based on its diameter and/or length. In Panama the most common log scale is the Doyle Scale. The formula is: 

Volume = ((Diameter-4)
2
 * Length)/16 

Using the Doyle Scale, there are 423.8 board ft. per cubic meter.  
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TIMBER VOLUME AND NUMBER OF TREES PER HECTARE 

To test whether Conte’s (1981) estimate of total timber volume in the Bayano forest is 

reliable, I compare it with an estimate of 44.34 cubic meters per hectare (18,791.3 board feet 

per hectare) of commercial timber in the Bayano region by the Louis Berger Group (1998). 
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Therefore, I conclude that annual timber extraction in the years after the clear-cut was 

more likely 8 million board ft. on average or higher, or 24 million board feet total between 1977 

and 1979). 

ESTIMATING TIMBER EXTRACTION: CONCLUSION 

 

I therefore conclude that the total volume of timber harvest in the 1970s was 

approximately 45 million board ft. (21.1 million between 1974 and 1976, and roughly 24 million 

between 1977 and 1979). Of that total, 37 million board ft. was from selective logging. At 2000 

board ft. per tree, that corresponds to 22,500 total trees, of which 18,500 were from selective 

logging.  This corresponds to only 2.7% of the total commercial timber and 0.6% of the total 

timber volume in the forest, using Conte’s figures. 

.  
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volume in Conte’s (1981) thesis, the method or source of the estimate was not explained, and 

there was no other source to directly corroborate it.  

The research therefore depended heavily on interviews, which was also problematic. 

Unsurprisingly, many respondents had trouble remembering events that happened roughly 40 

years ago, particularly with respect to quantitative details. Interviewees also had a range of 

educational backgrounds and institutional affiliations, which affected the reliability of their 

responses. For example, former employees of the Bayano Corporation, particularly those who 

held high-ranking positions, may have had personal incentives to not share certain information 

that might compromise them. In Piriatí, many of the elders were not accustomed to thinking in 

terms of absolute numbers and dates, but could only explain things in relative or vague terms.  

Another challenge was the fact that the logging activities in the Bayano during the 1970s 

are historically anomalous, making it difficult to compare the results against studies in other 

areas. 
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CONCLUSION 
To my knowledge, this is the first attempt to historically, geographically, and 

quantitatively document timber extraction in the Bayano during the 1970s, and link it to 

subsequent land change patterns until the present. This study is timely because due to the 

scarcity of original documents and other written materials, much of the information about this 

crucial period in the regions’ history only exists in the minds and memories of those who were 

there.  

  The logging of the 1970s did not directly cause the deforestation seen in the region 

today. 
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areas were directly impacted, and which were indirectly impacted. In the case of Piriatí 

however, I found that the area surrounding the community was indeed directly impacted by 

selective logging. Hopefully this finding may inform the ongoing research of Divya Sharma to 

better understand the subsequent patterns of LUCC in the community.  

 The findings from this research have implications for selective logging projects beyond 

the Bayano region. The sustainability of a selective logging operation depends on more than 

just the regeneration rate of the forest, but also the indirect impacts it may have on subsequent 

land use decisions by forest dwellers and incoming farmers.  

SUGGESTIONS FOR FUTURE RESEARCH 

There are a number of opportunities to carry this research forward. The most direct way 

to build directly on this project would be to find concessionaries who operated in the Bayano 

during the 1970s or 1980s. Many of them may live in the interior provinces of western Panama, 

but for lack of resources and time I was not able to reach any of them. If just one of them can 

be reached, he may be able to provide contacts for several others.  

Another possible study would be to analyze the economic impact of the logging. The 

quantity of timber removed from the forest may seem small compared to the total volume of 

wood in the forest, but it was focused on removing the most valuable hardwoods. The loss of 

this resource is likely very high in economic terms. This would be particularly interesting for 

indigenous communities such as Piriatí, to whom the government promised virgin territory 

when they were displaced by the dam.  
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 Lumber caterogy Logs Board feet % % 
TOTAL 

Bayano 
Corp. 

Framing* 121 84,371 2.42  

Structural** 4178 887,221 25.49  

Fine*** 5932 2,508,568 72.09  

 Total Bayano Corp. 10231 3,480,160 100 58 

Concesionario Total Concesionario  2,520,000  42 

 Total  6,000,160  100 

Table 4: Timber extraction from Bayano watershed in 1980. Source: Bayano Corporation, 1982 

 

Timber 
category 

Common name in Panama Scientific name 

Framing Espave  Anacardium excelsum 

Corotu Enterolobium cyclocarpum 

Structural Amargo amarg39.94 re
 0.96002 re
f*
355.63 528.19 0.9862 Tm
0 g
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375.43 36 g
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W* n
BT
/F5 12 Tf
1 0 0 1 121.34 35V(f)6(i)-m
0 g
[ir(c )a (m )-p
[(Co)-2(r)-4(p)7(.)en-US)>>8.19 0
375.43 36 g
[(St)-5(ru)-54 re
W* n
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/F5439
BT
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0 g
[( )] TJ
ET
Q
Q
 EMMC  /P <</MCID 3CID75DC 66.144 387.47 0.96001 0.960023CID75D
67.104 467.47 59.16 0.960023CID75DC 666.26 467.47 0.96 0.960023CID75D
127.22 467.47 247.73 0.960023CID75DC 66.195 467.47 0.96002 0.960023CID75D
375.91 467.47 169.1 0.960023CID75DC 66.195 467.47 0.96002 </MCID 38.19 0
66.144 3688447 59.16 0.9600238.19 0
664 3688447 59.16 0.9600238.19 0
66.124 3688447 59.16 0.9600238.19 0
66.124 3688447 59.16 ] TJ
ET
Q
Q
3367.1.9862 Tm
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APPENDIX 2: FIGURES 

 

 

Figure 1: Average Monthly Rainfall in the Upper Bayano Watershed. Source: World Weather 

Online 
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Map 2: Holdridge Life Zones in the Bayano Region. Data source: STRI Library 
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Map 3: Location of Maje Mountains with respect to Piriatí  
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Map 4 : Diagrammatic representation of deforested and selectively logged areas   

*Note: the polygons are meant for 

diagrammatic purposes only. 
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APPENDIX 4: PHOTOS 

 

 

Photo 1: Bulldozer crossing the Bayano River in the dry season, February 1974. Source: Bob 

Webb, 2008. 

  

Photos 2 and 3: Removing logs from the river (left), and loading them onto a truck (right), in 

February 1973. Source: Bob Webb, 2008. 
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Photo 4: The Department of National Heritage team, led by Reina Torres de Arauz, meeting 

with leaders from the Reserva Cuna de Bayano and the Emberá community of Majecito. Source: 

de Arauz et al., 1973.  

 

Photos 5:  The Bayano Bridge under construction in December, 1973. Source: Bob Webb, 2008 
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Photo 6: Truck carrying lumber from near the Bayano River during the clear-cutting effort, 

1974. Source: GECU, 1974. 

 

 

Photo 7: Smoke drifts across road used to contain the controlled fire, which is burning off-

screen to the left. Source: GECU, 1974 
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APPENDIX 5:  SOURCE CRITICISM SEVEN-STEP METHOD 

 

1. If the sources all agree about an event, historians can consider the event 
proved. 

2. However, majority does not rule; even if most sources relate events in 
one way, that version will not prevail unless it passes the test of critical textual 
analysis4. 

3. The source whose account can be confirmed by reference to outside 
authorities in some of its parts can be trusted in its entirety if it is impossible 
similarly to confirm the entire text.


