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ABSTRACT 

This thesis examines the role of environmental, economic, political and social 

change in the increasing incidence of wildfires in a tropical rainforest region of southem 

Mexico. Through consideration of the indigenous knowledge (M) of local f m e n  in the 

area, 1 show how changes to both the biophysical and cultural environrnents have greatly 

af'fected traditional patterns of thought and behavior, ultimately resulting in an increase in 

the number of escaping agricultural fires in recent years. Deforestation has led to a more 

flammable environment in which traditional techniques of controlling agncui~rai buming 

have become increasingly inadequate. Wider economic, political and social forces have 

ultimately led to a weakening of the traditional conservation ethic and farmer motivation to 

protect the land from wiidfires. At the heart of the probiem of wildftres, 1 will argue, is the 

overall breakdown and transformation of a traditional way of life. 
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INTRODUCTION 

Statement of Thesis 

This thesis examines the role of environmental, economic, political and social 

change in the increasing incidence of wildfires in a tropical raidorest region of southern 

Mexico. Through consideration of the indigenous knowledge ([K) of local f m e r s  in the 

area, 1 show how changes to both the biophysical and cultural environments have greatiy 

affected traditional patterns of thought and behavior, ultimately resulting in an increase in 

the number of escaping agficulhiral fires in recent years. At the heart of the problem of 

fires and the ecological destruction to which they contribute, I will argue, is the overall 

breakdown and transformation of a traditional way of life. 

As this thesis will demonstrate, the penetration of a market economy, government 

land policies and Foreign beliefs and values have had a profound impact on both the natural 

environment and the traditional culture of the Zoque-Popoluca. Deforestation has led to a 

more flammable environment in which traditional techniques of controlling agncultural 

burning have become increasingl y inadequate. Changes to famil y and cornmunity structure, 

and an undermining of traditional attitudes towards the environment have resulted in an 

erosion of the sense of obligation and responsibility that traditionally defined people's 

relationship to the land and to each other. There seems now to be a weakened motivation 

among the Zoque-Popoluca to take care of the land as their ancestors have done for 

generations, and a resulting tendency for fires to occur with greater frequency. 

This research touches on severai broader issues raised in the literature on the use of 

indigenous knowledge for sustainable development, in particular the limitations of 
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indigenous knowledge and the conditions under which these systems becorne maladaptive. 

The goal of the research is to not only make a contribution regarding these broader issues 

associated with M and sustainable development, but to provide useful insight into the 

problem of fires in the Sierra de Santa Marta that could be put to practical use in the 

prevention of this environmentally destructive phenornenon. 

Development Theory and lndigenous Knowledge 

The concepts of indigenotrs knowfedge and ~11staiilable development have appeared 

rather recently in the discoune on world development, and have e s e n  as a result of the 

debate conceming the effectiveness of past international efforts to 'develop' the poorer 

countries of the world. There is general agreement that these efforts, based on a collection 

of approaches subsumed under the nibric of so-called modemization theory, have largely 

faiied to attain the goal of econornic development and have, in fact, contributed to processes 

of underdevelopment and environmental degradation (KDRC, 1992: 39-4 1 ). 

The failure of modemization theory, critics assert, can be traced to several factors. 

Fiat, the situation in the South was much more wmplex than modemization theorists and 

plannen had conceptualized. Through his dependency theory of the 196O8s, Frank argued 

that counuies in the South were part of a larger, dl-encompassing world system, in which 

northem countnes had arranged the world so that they could exploit wealth from poorer 

nations and keep them in a state of 'dependency', reliant on the North and unable to achieve 

self-d~ciency (Harrison, 1988: 8 1-84). Basically, Frank argued that the South could never 

dupliaite the bistory of northem economic growth, because the growth of the North occurred 
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only through the exploitation and deliberate underdevelopment of the South (ibid: 84). His 

focus on extemal causes of underdevelopment directly challenged the assumption of 

modemization theorists that underdevelopment was a result of the interna1 deficiencies of 

southem societies. According to Frank, the mere inclusion of the South into the capitalist 

world system means that the potential for development in these muatries is blocked (ibid: 

97). 

Second theorists and development planners ignored the power stnicnrres of countries 

in the South. The notion of 'trickle-dom' did not work because it failed to recogize that 

govemments and elites, the recipients of direct assistance from the North, are oflen more 

concemed with their own interests than in helping the rural poor (Axinn, 199 1 : 120). Aid 

from the North often served to strengthen those groups that were in power, to the detriment 

of the rest of the population (Griffin, 199 L : 668). 

Finally, theonsts and development planners were ignorant of the destructive effects 

that inappropnate northem technologies had on local environments. From the era of 

colonialism to the present, Northemen have been guilty of introducing practices that have 

had adverse ecological e f f m  on southem environments (IDRC, 1992: 41). The reason for 

this, according to Timberlake, is what he calls "the temperate bias": the tendency among 

Northemers to treat tropical and sub-tropical southem environments as if they were similar 

to the temperate nations of the North (Timberlake, 1986: 62). This results in technologies 

adapted to northem temperate climates being introduced into areas that may have vastly 

different climatic and biophysical properties. hplicit in this approach is the hirther 

assurnption that indigenous technologies are backward and inefficient, and therefore must 
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be replaced (Peters and Neuenschwander, 1988: 83). 

The failure of the rnodemization mode1 to bring about improved conditions in the 

South led to a 'soul-searching' penod in the 1980's' during which development theorists and 

planners cast about for alternative strategis to development (Pottier, 1993 : 13). The search 

was guided by the rejection of the modemization approach and awareness of its many 

shortcomings. The new mode1 of 'sustainable development' that has emerged seems to 

reflect a better understanding of the processes involved in bettering the lives of people in the 

South, and of the importance of a human-centered approach (ibid: 14). Defined as 

"developrnent that rneets the needs of the present without cornpromising the ability of future 

generations to meet their own needs" (WCED, 1987: 43), it is based on several tenets that 

are the direct antithesis of modemization theory (Axinn, 199 1 : 120): 

Development must be driven from within, not by outsiders 

The mral poor must actively participate in their own development 

Ecologically-sound technologies and practices must be employed to avoid 

destruction of the natural environment. 

Critical to this approach is the use of indigenous knowledge about the social and 

biophysical environment, not only as a means of promoting sel'reliance, but as a valuable 

contributor to the search for sustainable strategies of development. The idea is to utilize the 

vast stores of knowledge that indigenous people have acquired over the centuries about 

living in their particular environment, knowledge which has allowed them to adapt to 

constantly changing conditions without compromising the canying capacity of the lands 

which they inhabit (Warren, 1991 : 1). 
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A Brief Overview of lndigenous Knowledge 

Indigenous knowledge (IK) is, bmadly speaking, the knowledge used by local people 

to make a living in a particular environment (ibid.). Terms used to designate this concept 

include, arnong others, traditional environmental or ecological knowledge, rural knowledge, 

local knowledge and famer's knowledge. indigenous knowledge can be defined as "A body 

of knowledge built up by a group of people through generations of living in close contact 

with nature7' (Johnson, 1992: 4). Generally speaking, such knowledge evolves in the local 

environment, so that it is specifically adapted to the requirements of local people and 

conditions @ewalt, 1994: 125). It is also creative and experimental, constantly 

incorporating outside influences and inside innovations to meet new conditions (Grenier, 

1998: 1). It is not, as originally believed by the scientific and development cornmunity, 

'old-fashioned' , ' backwards' , 'static' or ' unchanging ' . 

Indigenous people are defined as the original inhabitants of a pariicular geographic 

location, who have a distinctive c ~ h r e  and belief system from the international system of 

knowledge (e-g., the Tribal, Native, Fint, or Aboriginal people of an area) (Knudtson and 

Sumki, 1992: 7-8). Generally, such gmups can be distinguished through self-definition: 

indigenous people tend to know who they are (ibid.). While they live within a broader 

context (district, province, country) that is based on international politics and a scientific 

knowledge systern, they tend to retain many of their traditional beliefs, customs and 

knowledge (ibid.). 

Some feel that such a definition is tao restrictive, however, in that it excludes peoples 

who may have lived in an area for a long period of time, but are not the original inhabitants. 
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This has led to widespread use of the terni 'local knowledge', a broader concept which refen 

to the knowledge possessed by ony group living in a particular area for a long period of time 

in an intimate association with nature. Under this approach, the origin of the people in 

question is unimportant; the focus is to l e m  how 'local' people-abonginal or non- 

abonginai-in a particular anxi view and interact with their environment, in order that their 

knowledge can be mobilizeà for the design of appropriate interventions. In bis study, I use 

the ternis interchangeably, although it should be understood that the Zoque-Popoluca are, 

in fact, to be considered as the 'original' inhabitants of this part of Mexico, in the strictest 

sense of the term. 

While iK research originally emphasized indigenous technical knowledge of the 

environment, it is now accepted that the concept of M goes beyond this nmow 

interpretation (Thompson and Schoones, 1994: 60). M is now considered to be niftirral 

knowledge in its broadest sense, including al1 aspects of a local way of life (ibid.). IK is 

embedded in a dynamic system in which social, economic, political, spiritual and 

environmental faaors are tied together and influence one another. While researdi may focus 

on a padcular category or type of IK, it is important to realize that any IK under 

investigation mut be viewed in terms of the ovedl cultural context For example, religion 

and spiritual beliefs are an integral part of iIC and cannot necessarily be separated from 

technid fonns of knowledge (WR, 19%: 1 1). Spiritual beliefs about nature rnay influence 

how resources are! managed and how willing people are to adopt new resource management 

strategies (ibid.). 



Many indigenous knowledge systems are based upon several key features which 

many feel make hem important models for developing more efficient, sustainable ways of 

managing resources. For example, indigenous belief systems are oflen based on a 

'conservation ethic', where the land is considered sacred, hurnans are smi as being 

dependent on nature for survival, and al! species are interconnected with one another 

(Johnson, 1992: 7-8; Grenier, 1998: 55). Indigenous systems ais0 usudly show a degree of 

flexibility, with the ability to adapt to new conditions and incorporate outside knowledge 

(Johnson, 1992: 4). As well, there are usually strong feelings of social responsibility in 

indigenous communities, with strong farnily and community ties leading to feeling of 

obligation and responsibility to preserve the land for future generations (Dei, 1994: 29). 

As with scientific knowledge, however, M has its limitations, and these must be 

recognized. M is sometimes accepted uncritically because of naïve notions that whatever 

indigenous people do is naturaily in harmony with the environment. There is historical and 

contemporary evidence that indigenous peoples have also committed environmental 'sins' 

through over-grazing, over-hunting, or over-cultivation of the land (Knudtson and Suzuki, 

1992: 17) . Most of those involved in the field of development agree that a synthesis of M 

and international science is necessary in order that benefit be gained from the best qualities 

of each (Johnson, 1992: 10). 

In the context of this thsis, there are two limitations that are of particular relevance. 

First., indigenous knowledge can be eroded or degraded by wider economic and social forces 

(Grenier, 1998: 4). Pressure on indigenous peoples to integrate with larger societies is otten 

great, and as they become more integrateâ, the social structures which generate indigenous 
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knowledge and practices can break dom. The wwth of national and international markets, 

the imposition of educational and religious systems and the impact of various development 

processes are leading more and more to the homogenization of the world's cultures (ibid.). 

Younger generations are acquiring different values aud lifestyles as a result of exposure to 

global and national influences, and traditional communication networks are breaking down, 

meaning that Eiders are dying without passing their knowledge on to children. 

Consequently, indigenous beliefs, values, custorns, know-how and practices may be altered 

and the resulting knowledge base incomplete. 

Second, sometimes M that was once well-adapted and effective for securing a 

livelihood in a particular environment becornes inappropriate under conditions of 

environmental degradation (Thnipp, 1989: 15). Although M systems have a certain amount 

of flexibility in adapting to ecological change, when change is particularly rapid or drastic, 

the knowledge associated with them rnay be rendered inappropriate and possibly even 

darnaging in the altered conditions (Grenier, 1998: 55). Newer, highly innovative strategies 

of subsistence must be created, and it is here that both M and science can contribute. 

Reseatch Methods 

The research was carried out over three rnonths in 1995 in two toms of the Sierra 

de Santa Marta in southem Veracruz, in collaboration with the Zoque-Popoluca, an 

aboriginal gmup of slash and bum famien who have lived in the area for generations. 

Every year, this ares is ravaged by wildfires, which occasionally turn into larger fires which 

damage many hectares of forest and familand. Indigenous fmers, who buni their small 
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milpa plots every year to prepare hem for planting, blame the problem of wildfires on 

deforestation which has reduced the rainforest in many places to flamrnable areas of 'pure 

gras', and on f m e r s  who 'don't care anymore' and disregard traditional conservation niles 

and methods of fire control. Researchers working in the Sierra agree that agricultural 

burning is the main source of wildfires in the region, although they Say that the largest fires 

are usually caused by the careless buming of Pasture in the areas where ranching is 

prevalent. It was these explanations of the problem which fomed the basis of my 

investigation. 1 decided to focus on milpa buming (sp. la pema), since it is the most 

common fom of agricultural buming in this particula. area of the Sierra de Santa Marta. 

I wanted to take a closer look at the techniques and motivations associated with fire control, 

analyzing them in the context of al1 of the environmental and socioeconomic changes that 

have occurred in the Sierra recently, in order to see if there was any validity to farmers' 

explanations about wildfires. 

The research utilized a comparative methodology contrasting data from the Zoque- 

Popoluca towns of San Pedro Soteapan and Ocotal Chico. 1 decided on this approach 

because very early in my fieldwork 1 leamed from both local fanners and researchen in the 

area that there were many more escaped nilp fires near San Pedro Soteapan, the largest 

town of the municipality, than in the more isolated village of Ocotal Chico. 1 feit that 

cornparhg data frwn these communities would enable me to uncover the factors responsible 

for this phenomena much more effectively than if 1 worked in only one village. While the 

research focused on only these two towns, 1 hoped that results could give a general insight 

înto why wildfires are occumng tbroughout the Sierra de Santa Marta. 
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The main methods of data collection were individual and small group intenriews, 

both informa1 and formal, with the latter mnducted using a questionnaire and tape-recorder. 

A total of 34 farmen were formally interviewed during the research, 18 from San Pedro 

Soteapan, 12 from Ocotal Chico and 4 from other villages in the area, with a core of 10 

collaborators being re-interviewed on several occasions. A number of informal interviews 

were also conducteci in both villages, many being done as 1 visited f m e n  working in their 

rnilpa, a strategy that proved to be particularly effective. B y actuall y being present at a site, 

I could ask more specific questions about the most recent bum by refemng to the nrilpa 

itself. This strategy also seemed to facilitate farmer descriptions and recall, since they had 

something 'tangible' as a reference. 

The interviews were designed to elicit Zoque-Popoluca knowledge and 

understanding of how fires occur, where they occur, why they occur, what damage they 

cause to the environment, and what can be done to combat the problem. Farmen were also 

asked to describe safety techniques employed in agncultural buming, as well as why, when 

and by whom they are employed. Conceming the latter, the question of exadly who 

follows/doesn't follow safe buming techniques is one which evokes extremely vague 

answers, no doubt due to the controvenial nature of the topic. For example, 1 did not 

encounter any individuals who admitted to 110t following safe burning practices and to 

causing escapeû fires. Most fires, 1 leamed, were caused by 'other people' whose identities 

were unknown or who lived far away. Al1 the people 1 spoke to told me that they themselves, 

as well as theîr immediate neighbors, were extremely carefil when they bumed and that they 

practiced the traditional techniques of burning. 1 found that a much more f'itfbl line of 
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questioning involved asking f m e n  to describe in general the buming techniques of the 

f m e n  of the other village, as opposed to asking about individuals. For example, a typical 

question for f m e r s  from both San Pedro Soteapan and Ocotal Chico was: Are there any 

escaped m i l p  fires in San Pedro Soteapan when they burn? W hy? This line of questioning, 

somewhat surprisingly, evoked a strong consensus among al1 farrnen about which of the two 

areas experienced the most fires, and for what reasons. 

Another effective interview technique was to begin an interview by going over key 

concepts using the Zoque-Popoluca language. 1 learned early on that using cenain Spanish 

words created confusion and misunderstanding for some of my collaboraton. For example, 

several did not understand the Spanish terms for 'forest fires' or 'uncontrolled fires', 

interpreting them as simply meaning 'agricultural buming.' Using Popoluca words such as 

j u c t i  poypa (escaped mil' fire) greatly facilitated the interview process, particularly 

with the older f m e n  whose knowledge of Spanish is sometimes limited. 

Perhaps the greatest obstacle to my research was in its timing: the 'buming' phase 

of Zoque-Popoluca agriculture was mostly carried out in the months of April and May, 

leaving me little oppominity for fint-hand observation of buming techniques during my 

combined three months of fieldwork in June/July and Octoberhiovember. However, 1 was 

fortunate enough to witness one late bum in early June, done by a fanner in Ocotal Chico, 

and was present at a number of secondary bums, where f m e r s  bum la bencra (literally, 

'garbage', but meaning either vegetation that was not bumed in the original bum, or the 

buming of old maia stalks in an established plot). 1 dso found that obsewing rnilp that 

had already been bumed was quite informative as well: in most cases, little physical change 
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had o c c d  since the bum. There was also substantial evidence of past uncontrolled fires 

in the area, and 1 was also able to observe several fires in progress. 

Order o f  Presentation 

The thesis is comprised of six chapters. In the first chapter, 1 prwent some 

background information on the area of study, describing the natural environment of the 

Sierra de Santa Marta, the general characteristics of the two indigenous communities in 

which the research took place, and the relationship between the subsistence agriculture 

practiced by the Zoque-Popoluca and the use of fire. The second chapter describes 

traditional beliefs and customs which made wildfires a rare occurrence in the past. 1 discuss 

traditional attitudes towards environmental conservation, the niles and techniques employed 

to conuol agricultural buming, and the natural fire resistance of the properly-managed 

forest. Traditionally, the Zoque-Popoluca possessed a strong 'conservation ethic' through 

which they were committed to protecting the rainforest ecology upon which they depended 

for subsistence. In the third chapter, 1 describe the increasing incidence of wildfires in the 

Sierra de Santa Marta and the damage they have causeci recentiy. Despite a cultural tradition 

which emphasized conservation and the use of techniques to properly control fire, it seems 

that some f m e r s  are allowing their m i l p  burns to escape and damage the surrounding 

forest and agricultural land. The next two chaptea explain how recent environmental and 

cultural change have led to the increasing problem of wildfires. In the fourth cchpter, 1 

describe how deforestation in the Sierra has compromised the naturai fire resistance of the 

tropical raidorest ecology, rendering traditional techniques of tire control l e s  effective than 



in the past. 1 go on, in the fifth chapter, to discuss how traditional culture has been altered 

by outside economic, political and social forces, leading ultimately to a weakening of the 

conservation ethic and motivations to protect the land frorn wildfires. In the concluding 

chapter, 1 summarize my argument about why m i l p  fires are escaping the coatrol of famers 

in this region of the Sierra, and discuss some ways in which the problem cm be addressed. 



Chapter 1 

THE LAND AND PEOPLE 

In this chapter, 1 describe the naturd environment of the Sierra de Santa Marta, the 

general characteristics of the two indigenous communities in which the research took place, 

and the relationship between subsistena agriculture and fire. Although agicultural burning 

was effedvely controlled in the past, it is now causing an increasing incidence of wildfires 

which are contributing to the overall environmental degradation of the region. 

1.1 The Natural Environment 

The Sierra de Santa Marta is one of two volcanic systems which make up the Sierra 

de Los Tuxtlas, located in the southem portion of the state of Veracruz on the Gulf coast of 

Mexico. The municipalities of Soteapan, Mecayapan and Pajapan make up the north- 

eastern and southem slopes of the volcano, while parts of the municipalities of Hueyapan 

de Ocarnpo and Catemaco comprise its western slope. It encompasses an area of 1200 sq. 

km which rises rapidly from sea level on the Gulf coast to over 1700 m on the highest peak 

(Buckles and Erenstein, 1996: 1). 

Because of the varying elevations and topography of the Siena, there occun a wide 

range of climatic conditions over its relatively small area. Rainfall can be as high as 4 000 

mm annually on the northem parts of  the range, and as linle as 1 200 mm on its south- 

eastem slopes, as moisnire h m  the Gulf of Mexico is released as it passes over the higher 

elevations (Chevalier and Bucicles, 1995: 182). Temperature also varies due to altitude, 
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from annual means of 18 C for the highest peaks to 25 C for the lowlands. There are three 

basic seasons annually, each with its characteristic weather patterns. The rainy season lasts 

from June until September, and is characterized by heavy rains and intense thunderstoms, 

with a short dry period known as la caninrla occumng towaràs the end of August (ibid: 

189). From October until early March, strong winds from the north, or iiortes of up to 100 

kmhr bring intermittent showers and generally cooler weather (ibid.). The dry season lasts 

from March to May, during which time hot, dry winds from the south known as sucra& 

blow in, bringing clear weather (ibid.). 

Fourteen vegetation types have been identified in the area, comprised of 

approximately 3,000 plant species identified so far and providing a home for 1,149 animal 

specia, a number ofwhich are unique to the area (Ramirez in Chevalier and Buckles, 1995: 

182). Over 450 bird species, representing 40% of the total in Veracruz, are found in the 

Sierra de Santa Marta and neighboring areas (Buckles and Erenstein, 1996: 1). Researchen 

have recorded 248 wild plant species that are used by the indigenous population as 

medicinals, 73 others are collecteci for fwd and 54 species are used as building materials for 

houses, furniaire and twls ( Paré et al in Chevalier and Buckles, 1995: 182). 

The complex web of eoological relationships associated with the rain forest provides 

the basis for local subsistence agriculture. The unique balance between climate, soil, water 

and vegetation fonns the backbone to the Zoque-Popoluca's traditional fonn of corn 

cultivation. Researchers have divided the Sierra de Santa Marta into the following three 



general agro-ecological zones (Buckles and Erenstein, 1996: 2,4): 

O Nucleus zone: the mountain peaks and craters between 1200 to 1700 m which are 

covered b y various types of tropical rain forest and subtropical montane forest. 

Average annual rainfall is over 4,000 mm per year. This region is generally 

uninhabited, due mainiy to the fact that steep slopes in excess of 50% make it 

difficult to use for agicultural purposes. 

0 Buffer zone: high hills between 800 and 1200 m, where the natural cover consists 

of several kinds of subtropical rain forest as well as oak and pine forest. Rainfall in 

this area is between 2,000 and 3,000 mm per year, and slopes between 30 and 60%. 

Agricultural land use is dominated by corn and coffee, although there are significant 

areas devoted to cattle Pasture on the northem slopes that are utilized by a few 

mesiizo communities. 

Influence zone: low hills and sloping land from sea level to 800 m, where the 

original cover of tropical rain forest has almost been completely removed and 

replaced by pastures, crops and secondary vegetation. Rainfall is variable in this 

zone. Ranching and cropping are the main land-uses, with pasaires dominating the 

nonhem and south-eastem slopes and cropping the southem and western siopes. 



1.2 Two Zoque-Popoluca Communities 

The Sierra de Santa Marta was once inhabited by the Olrnecs, Mesoamerica's mother 

culture which flourished in the region between 1200 and 400 B.C. (Garcia de Leon, 1976: 

280). The majority of the present population of more than 50,000 is made up of two 

indigenous groups, the Zoque-Popoluca and Nahua, who have lived in the area since pre- 

Hispanic times (Buckles and Erenstein, 1996: 2). Although mesliro communities of more 

ment origin are also located in the Sierra, they are mostly confined to the northern slopes 

where ranching dominates. The population is organized into some 91 communities, most 

of which have access to communal lands of varying sizes (ibid.). 

My research was concentrateci in the toms of San Pedro Soteapan and Ocotal C hico, 

both located in the municipality of Soteapan, on the southem slopes of the Sierra de Santa 

Marta (see Figure 1, below). Each t o m  has access to a tract of land known as an ejido, 

which is controlled by an association of producen or ejidararbs wwho have rights to use the 

colleaively owned land. The di& of San Pedro Soteapan, which lies in the influence zone 

between 120 and 560 m above sea Ievel and is bisected by the Soteapan and Huanintlan 

nven, has an area of 3,784 Ha (PSSM, 1996: 2-7). The communal land of Ocotal Chico, 

which borders San Pedro Soteapan to the north-east, is located in the influence and buffer 

zones between 490 and 1,110 m above sea level and covers an arui of 1,496 Ha (ibid.). 

There are important differences between the two towns included in this study. The 

town of San Pedro Soteapan, or Aktevek as it is cailed in Popoluca, is an ancient, 

prehispanic town that serves as the administrative and economic center for the municipality 

of Soteapan (Blanco, 1994a: 10). The population of 4,OS 1 is predomindy Zoque- 
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Figure 1: Location of San Pedro Soteapan and Ocotal Chico in the Sierra de 
Santa Marta, Veracruz, Mexico 



Popoluca, although a small number of Zapotecos and mestiros, mostly merchants and 

service people of various sorts, live here as well (PSSM, 1996: 2-7; Blanco, 1994a: 10). 

Besides containing the municipal govemment headquarten, the t o m  has a church, five 

schools, a clinic, a telephone, numerous small stores and merchants, veterinarians, and 

offices of various producers associations. A main road and regular bus service connects the 

town with the larger population centen such as Minatitlan to the south, and smaller roads 

and fwt paths, often difficult to traverse during the rainy season, link San Pedro Soteapan 

to the other towns and villages of the Sierra. While commercial enterprises such as cattle- 

ranching and plantation cropping of papaya and mango are practiced on a small scale in San 

Pedro Soteapan, the indigenous population's participation in the regional economy is mainly 

through low-paying wage labor and the petty trade of agricultural products and handicrah. 

Ocotal Chico, or Suchichincon in Popoluca, is a smaller, more isolated town of 

71 5 located about five kilometen north of San Pedro Soteapan in an area dominated by 

sloping ridges and pine and subtropical forest (PSSM, 1996: 2-7). A hamlet of only five 

familia at the beginning of this century, its population began to grow in the 1920's when 

people fmrn San Pedro Soteapan and the neighboring town of Ocotal Grande began pouring 

into the area as they fled govemment penecution for thtir part in an upnsing just pnor to 

the Mexican Revolution (Blanco, 1994a: 1 1 ). Although possessing two schools, telephone 

and a few small stores, the people of Ocotal Chiw have traditionally traveled to San Pedro 

Soteapan to attend secondary schwl, purchase supplies, and to reach other destinations. 

The towns are C ~ ~ e c t e d  by both a dirt road that spans the Huazuntlan River and a narrow, 

difficult foot path. The higher elevation and resulting cooler, wetter climate of the area is 
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favorable to the pwing of coffee, and most families rely principally on coffee as the main 

cash crop and grow corn for household consumption (Blanco, 1994b: 23). 

1.3 Subsistence Agriculture and F i n  

While the local economy in the municipality of Soteapan includes the commercial 

activities mentioned above, the majonty of people still rely on slash and bum corn 

cultivation as their pnmary means of subsistence. Com is grown as a subsistence crop by 

the vast majonty of the population, with an estimated 95% of households in the buffer zone 

and 80% in the infiuence zone gmwing corn for family consumption (Buckles and Erenstein, 

1996: 6). 

Corn is cultivated through a traditional slash and bum system which relies heavily 

on the rainforest and the environmental services it provides. Practiced in the area for more 

than 4,000 years, this type ofcultivation involves clearing a small plot of forest and burning 

the cut vegetation, ptanting it with corn and other crops for a few years, and then abandoning 

it to allow for natural regrowth (Stuart, 1978: 20). A new plot or m i i p  is then established 

in another forested or regrown area, where the cycle begins again. Burning is considered 

to be an absolutely essential part of this cycle. Farmers Say that without it, the corn will not 

grow. Because they are well aware of the dangers that fire can pose to the surrounding 

fields and forests, farmers have developed informal rules and techniques for how it should 

be controlled. However, as we shall see, various environmentai, economic and social 

factors are threataiing both the effectiveness of these practices and the degree to which fire 

control rules are followed by individuai fanners. 
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Deforestation throughout the Sierra over the last few decades has greatiy diminished 

the ecological sustainability of this traditional fonn of cultivation (Chevalier and Buckles, 

1995: 206). In San Pedro Soteapan, the landscape has corne to be dominated by m i l p ,  

fields ofgrass (sp. zaazte), cow pasRires and vay immature stands of secondary growth, and 

is rapidly succumbing to various processes of environmental degradation such as soi1 

erosion, loss of biodivenity, and degradation of fallow land. Fires, both small and large- 

scale, are also contributing to these processes, and have become a growing menace in recent 

years. Similar circumstances exist in Ocotal Chico as well, although deforestation is not 

quite as severe and fires not as common, although here as well their occurrence is increasing. 

In both cases, however, the land is rapidly approaching the limit to sustain its human 

population. 

1.4 Summary 

The Sierra de Santa Marta is a biologically nch and diverse region of Mexico with 

a wide range of climatic, topographical and ecological features. Its population is made up 

mainly of indigenous peoples who rely on the rainforest and the environmental services it 

provides for their livelihood. The study focuses on two Zoque-Popoluca communities 

located in the municipality of Soteapan. The town of San Pedro Soteapan has a much larger 

population and is older, more accessible and more ewnomically-developed than the t o m  

of Ocotal Chico. Although the local economy includes some commercial activities, most 

local people still rely on slash and bum corn cultivation for subsistence. An indispensable 

part of this form of cultivation is the use of fire to clear plots prïor to planting, and local 

-21- 



f m e n  have developed effective ways of controlling buming so that it does not hann the 

smuuding land. However, in recent years wildfires have become an increasing problem 

for both communities, particularly in San Pedro Soteapan. In each case. fires are 

contributing to deforestation, compmmising the integrity of the local ecology and its ability 

to support the indigenous population. 



Chapter 2 

TRADITIONAL FIRE CONTROL 

In this cbapter, 1 discuss traditional attitudes towards environmental conservation, 

the informal mies and techniques ernployed to control agricultural buming, and the natural 

fire resistance of the properiy managed rainforest. In the past, Zoque-Popoiuca farmers had 

a deep spiritual respect for the natural environment, an attitude that was reflected in both the 

knowledge associated with the safe use of fire and the overall cornmitment to preserving a 

rainforest ecology that was naturally resistant to fire. As a result, wildfires were not a 

common occurrence in the region in the past. 

2.1 Traditional Worldview 

Traditionally, the natural resource management strategies of the Zoque-Popoluca 

were based upon a worldview which included a strong conservation ethic. There was a deep 

respect for the natural world that cornes from a realization of the interconnectedness of al1 

species, both plant and animal, and the necessity of maintaining these relationships in a 

balanceci manner (Chevalier and Buckles, 1995: 276). AI1 of the activities associated with 

making a living from the rainforest, including agricultural buming, were al1 practiced within 

the boundacies of spintual beliâs which stresseci the sacredness of the land and its resources 

and the obligation to preserve them. The Zoque-Popoluca way of life represented a 

sustainable fom of living that did not sacrifice long temi ecological viability for short term 

needs. 
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For the Zoque-Popoluca, the land is alive and abounds with natural spirits and gods 

who have the power to inflict punishment on those who are greedy or disrespecâul. 

Occupying an important position among these spi& and gods is Homshuk, the 'God of 

Corn', who also appears in Nahua mythology as Sitztiopilrsin the 'Son of the Corn God' or 

as Tamakastsh, 'the little priest' (Chevalier and Buckles, 1995: 269). This deity plays a 

central role in both Popoiuca and Nahua beiiefs of the linkages between nature and culture, 

and amongst human beings. These beliefs are embodied in myths and rituals which place 

humans within a web of relationships involving plant gods, animal spirits and al1 other 

forces of nature. They are characterized, not by the hierarchical dominance of humans over 

nature as in European religions, but by a vertical relationship in which humans are 

subordinated to and dependent upon the nanual entities who hold dominion over nature. As 

Chevalier and Buckles put it: 

Creatures of nature may be rnastered by humans who must 
eat plants and animals in order to Iive, yet humans must 
ultimately defer to natural gods and spirit animal-owners who 
control the resource base and livelihood of native people. 
(1995: 275) 

These natural spirits or 'Masten of the Universe' can either assist humans in their 

stniggle to make a living from the land, or punish them for inappropriate behavior such as 

over-cultivating land without giving it a chance to rest, killing more animals than are needed 

while hunting or fishing, colleaing plants without tributes to spiritswners or displaying 

wealth without sharing it (ibid: 276). When clearhg land, hunting or tishing, for example, 

a person must first ask permission from the Chcu~eco, the 'Owner of the Animals and 



Trees', a spirit who is the etemal guardian of the forest and al1 of the creatures that reside 

within it (Félix-Be 1973: 103; Stuart, 1978: 189). The C h e c o  requires that proper 

respect be shown to the forest because, as one man put it, "the animais of the forest are very 

delicate" (Félix-Baez, 1973: 103). When hunting, a ritual mut be strictly adhered to so as 

not to raise the ire of the Chuneco and to ensure that he 'gives animals' to the hunten 

(Félix-Baez, 1973: 103). For seven days before the hunt, the men are prohibited from 

engaging in sexual relations, and on the night before the hunt the men meet at midnight and 

bum copal, remaining awake and without anything to eat (ibid.). Upon entering the forest 

in the early morning, they recite a hunting prayer to the Cha~~eco, which one man explained 

to anthropologist lames Stuart in this way: 

When 1 go into the forest, 1 ask of god, of my god, that he 
free me of al1 evil, of al1 danger, of al1 bad spirits. Then 1 
ask, 1 Say, to the earth that it should pardon me, that 1 am 
going to enter here, that 1 am going to look for a little animal, 
a linle deer, a pheasant, for example a chicken of the forest, 
and this, then 1 Say: Little old man Chaneco, little old 
woman, give me because 1 want. Pardon me because 1 am 
hungry, 1 am hungry. 1 am also going to give a little gift, 
because I am hungry. Don't go and frighten me here in this 
forest. (Shi- 1978: 189- 190) 

Lf an animal is killed, the meat is dimibuted equally among the hunters, and the bones of the 

animal, after drying in the Sun, are thrown into the river "so that the C h e c o  can reclaim 

them" (Félix-Ba- 1973: 105). If this ritual is not followed, a person nsks being bitten by 

snakes sent by the Chaneco (Stuart, 1978: 189). Similar rules must be observed when 

fishing, as one man related to anthropologist Félix-Baez: 



The Chaiieco is the owner of the fish. Because of this, the 
man who is going to fish asks him to find what he needs. So 
that the Chaneco is not annoyed and takes away your fish, 
you have to bum capal before starting to fish at night or day; 
if you don't buni it, you can't fish. (1972: 107) 

When planting corn at the beginning of the rainy season, a similar ritual, known as 

La Siembrcl de Siele Dias (the Seven Days of Planting) is also observed, in reverence to 

Homshrk, the 'Corn God' (ibid: 98). As with the hunt, seven days of sexual abstinence are 

required, followed by a sleepless night of fasting in the m i f p  during which a sacred candle 

is lit and copai bumed until rnidnight, when both the candle and a lime are buried in a small 

hole in the shape of a cross. In the moming, the milpa is cleared of any remaining weeds 

and the next day the man r e m s  alone to begin planting, putting seven ears of corn in seven 

holes. When this is completed, the general planthg can begin, and the man can break his 

fast. if the ritual is not followed, Homshuk can render punishment in the form of withholding 

the rains or sending pests such as rats to invade the m i l p  (ibid.). 

While humans are in many ways at the mercy of these natural spirits for their 

sustenance, their powen are, nevertheless, not oppressive or despotic (Chevalier and 

Buckles, 1995: 276). in fa& there exists a mutual dependency that binds human beings and 

natural spirits together. Homshk, who resides in the smallest ears of corn and who has 

power over the natural forces necessary for its growth, is also dependent upon the labor of 

humans to reproduce himself (ibid.). He offea himself in death during the harvest so that 

humans might live, and is born again with the help of human hands when the next planting 

cycle arrives. Communication between natural gods and humons is carried out tbrough an 



intennediary embodied in the person of the Xoca, a shaman who has the power to pray to 

the gods and ask that the forces of nature are made favorable for human activities (Blanco, 

1994a: 19). Community leaders usually ask that each man of the village contribute towards 

a small fund which is used to pay the Xoca for services such as ensuring that the rains begin 

on time (ibid.). 

2.2 Traditional Techniques of Fire Coatrol 

The Zoque-Popoluca conservation ethic is funher embodied in the detailed 

knowledge passed from generation to generation on how to safely burn a plot of land 

without causing unnecessary damage to the surrounding forests, fields and fallows. Al1 of 

my collaboraton could recount in detail the techniques associated with proper fire control, 

undencoring, in my mind, the importance that is placed upon such knowledge. 

As stated earlier, buming of fallow is considered to be an essential part of the 

agricultural cycle. It is describeci simply as a "custom of the people" and f m e a  give several 

prafücal reasons for buming, including (1) to clean or remove the cut vegetation and weeds 

from the milpa; (2) to get rid of pests such as rats that eat the corn; and (3) to fertilize the 

soil with ah .  However, buming also has a deep symbolic significance as well. Recovery 

of soi1 fertility is thought of as 'healing' the land, in which a balance was symbolically 

stmck between the two opposite themes of 'cold' and 'hot' (Chevalier and Buckles, 1995: 

21 1). Fallow vegetation, for instance, is seen as providing a large amount of plant litter that 

"gives life to corn" by shading out weeds, decomposing and keeping the soil cold and wet 

(ibid.). Plant species considered to be 'cold' were instrumental in this process, producing 



a large amount of leaf litter, soflening the soil and acting to "easily release the juices of the 

e h "  (ibid.). But in order to grow, the corn plant must have a balanced combination of the 

hot and the cold, since it "does not want Sun or heat only, nor does it want water or cold 

only" (ibid.). Buming of fallow vegetation was thus also seen as an integral part of the 

milpa cycle, heating and drying the land so that crops would not be 'bumed' by excessive 

wetness and reducing the slash to ash which fertilizes the soil (ibid.). 

A burn is considered successful if the fire does not escape to adjacent areas, if al1 

of the cut vegetation or 'garbage' (sp. busura) is consumed by the fire leaving the milpa 

'clean', if al1 of the pests and weeds are killed, and if there's ash to be washed into the soil 

with the first rains. Conceming the latter, f m e n  describe two types of ash produced by 

the bum: 'white' (sp. biaiico) which cornes from tree trunks, and black (sp. riegro) which 

cornes from leaves and smaller debris. According to some, the white signifies too intense a 

fire and will not produce anything, while the black is the preferred type essential for a good 

harvest. m e r s  disagree, saying that both types are equally necessary for the corn to grow. 

A good bum is described as 'very pretty' (sp. mzcy boriifa). 

Preparations to bum are different in different types of terrain. For a inilpu cut out 

of mature forest (sp. monte) or fallow (sp. acmde), preparation begins in March or April 

with the cutting of undetgrowth and the felling of trees. Wood may be removed at this time 

for use as firewood or as building material, but there seems to be no conscious effort on the 

part of farmers to remove mataial h m  the m i l p  to lessen the burn's intensity and therefore 

ensw a more wily controlled fire. in the less mature fallowed plots (sp. acmales jovenes) 

and established m i l p ,  vimially no material is removed prior to buming, since there is littie, 
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if any, of sufficient size for use elsewhere. The cut vegetation, especially the larger îrees, 

is then chopped up further so that drying is facilitated, and then allowed to dry for 

approximately 15 days, with drying times for immature fallows and established milpas being 

las. If the material is left for a longer period, famers Say that it begins to rot and will thus 

not burn very well. There is no manipulation of drying time in order to control fire 

intensity-it appears that the main preoccupation is to have the matenal as dry as possible 

so that al1 of it is consumed during the bum. 

Al1 of the men 1 spoke to identified the building of a firebreak (sp. gttardarraya) as 

the most important technique to ensure that a m i l p  fire does not escape. In mature forest 

or fdlow, the firebreak is constructed during initial clearing of the milpa, and involves the 

careful removal of dl vegetation dong the perimeter of the plot to a width of several meters, 

so that fire is inhibited fiam spreading to adjacent areas. More dangerous areas, such as the 

downwind side of the milpa, may require a wider firebreak, so that the firebreak is not 

necessarily uniform in width throughout its length. Roots are also chopped by machete to 

a depth of several centimeters, since famiers recognize that fire can pass underground dong 

rom. The firebreak should be 'cleaned' again just prior to the bum, in order to remove any 

new growth or material that was missed in the initial clearing phase. 

Many farmers 1 spoke to stressed that a firebreak should be made regardless of 

terrain type, although there are differences in construction that are nlated to where the 

buming takes place. In immature failows and established mi@, the task is much less 

arduous, and is o h  done by one or two men on the day of the bum. The firebreak itself is 

only about 1 to 2 m in widtô, as opposed to the 3 to 5 rn required in mature forest or fdlow; 
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since fire intensity and therefore danger is less. Sometimes in established rnilpcr, when the 

only material to burn is the old corn stalks and a few weeds, a 'formal burn' (sp. la quema)is 

not done. Radier, the debris is collecteci into rows or piles, and is then bumed, a technique 

known as 'the buming of the garbage' (sp. la petna de la bmua), which, incidentally, is 

also the terni used to describe the later buming of any debris lefi over from the original bum. 

This secondary type of buming is considered to be distinct from a forma1 bum, and much 

less dangerous, since the fire never gets very large due to the small amount of chopped 

vegetat ion. 

Burning is done in Apnl and May. before the onset of the rainy season in lune. The 

day of the bum should be sunny and dry, with a slight breeze that is just stmng enough to 

fan the fire dong, but. not so strong that it cm carry the fire across the firebreak. Al1 of my 

collaborators stresseci that buming had to be done on a sunny day. If there are clouds, even 

if it's not raining, the material won't bum. Burning should also be done at around noon, since 

humidity is less at this time of day and the cut vegetation is thus at its driest. The decision 

to bum is stnctly an individuai decision on the part of the f m e r ,  based on his own needs 

and schedule. There is no critical penod in which buming must take place, other than that 

it mut be done before the rains begin. In fact, the one bum 1 did witness was carried out in 

early June, and nobody seemed to think that this would have a negative impact on this 

particular farmer's hmest. 

In mature forest or fallow, the actual bum is done in stages to ensure that the fue 

does not escape. According to farmers, the greatest danger lies in buming a miIp in this 

type of terrain, because the cut debris is 'very thick' and the fire is therefore 'very sming' 
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and dEcuit to control. It is also recognized that tires can spread through the sparks emitted 

fmm smouldering shunps and log, and underground thrwgh the thick roots of trees. Under 

these conditions, a number of fire control techniques are used, the most important being the 

construction of a substantial Cirebreak 3 to 5 m wide and several centimeters deep. Back- 

buming is also empioyed, with the fire being ignited first along the downwind side of the 

miip, with the f m e r  waiking along the firebreak igniting piles of debris with a torch made 

out of old corn stalks or other material. The fire is then allowed to bum back against the 

wind, for a number of meten. Because it is moving against the wind, the fire moves very 

slowly and is therefore easy to control. Once it reaches to about the half-way point, other 

points are ignited around the lower perimeter of the mi/pa, and these are allowed to bum 

inward and upward, until they are stopped by the barrier of bumed material created by the 

first bum (see Figure 2 below). 

Figure 2: Steps to Back-Buming a Milpa 

I l l  



An important aspect of effective tire control is for a f m e r  to be able to gather 

enough people together to help with the construction of a proper firebreak and to provide 

assistance both d u ~ g  and after the bum. It takes between 5 and 10 people to safely bum 

in mature forest or fallow, depending on the size of the plot These people are either family 

members or neighboa who are asked to help through the traditional labor reciprocity 

network known as mano vuelfa or 'return hand', under the assumption that they too will 

receive help when needed in the future. Before the bum, they assist in the often arduous task 

of clearing and piling brush from the ntilpa and firebreak. During the actual bum, they 

patrol the penmeter of the mil@, making sure the fire does not spread and extinguishing any 

sparks that have been canied over the firebreak, either with water contained in water pumps 

carried on the back (sp. bombas) or sprinkled from other containers. When the bum is 

complete, they cut down bumed trees and knock apart smoldering logs and debris, sprinkling 

water to extinguish them. The f m e r  and his helpea also check and recheck the burned 

area for a period of at least 8 days, since they recognize the possible dangers posed by logs 

and mots which can smolder for days and even weeks after a bum, producing sparks which 

have the potential for starting fires kilometers away. 

Burning in immature fdlow and established m i I p  is considered much less dangerous 

than burning in more manin forest or fallow and therefore much less care is taken. The cut 

deùns, ofien little more than old corn stalks and w&, is 'very thin' and the famiers believe 

that there is Iittle danger of a fire escaping. This type of buming, known in Popoluca as 

tanovac tan cama (the burning of corn stalks) or tanovac puchi (the buming of 

garbage) is o h  done by one peison alone and the f i r t h &  if construaed at dl, is no more 
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than a meter or so in width. As well, it is aot considered necessary to back-burn in these 

areas, and the bumed mi@ is watched for only a day or two after the bum. 1 obsewed one 

example where a fire was simply lit at the bottom of the mi@ and allowed to run upslope 

with the wind, until it encountered a natural barrier of boulders at the top. Tanovac 

puchi is also the term used to describe the later buming of any unbumed debns left over 

from the first or 'formai' bum. Both are considered to be a secondary type of buming that 

is distinct from the fomal burns necessary in more mature forest and fallows. One old man 

sums up this type of buming in this way: 

The burning of corn stalks [in established milpa] is not very 
dangerous because it's not like in mature forest ...y ou need 
help to b u n  the niilpas that are in mature forest so that the 
fire doesn't spread ... at times the fire can be spread by a gust 
of wind or an eddy, which takes it to another area and starts 
a fire. 

The Zoque-Popoluca philosophy of environmental conservation and the related 

diligence practiced when perfonning m i I p  bums meant that wildfires were infrequent in the 

hills of the Sierra in the past. Fanners Say that their fathen and grandfathers were much 

more careful when they bumed their fields. When asked about wildfires when he was a 

child, one old man told me that "...almost never, there was little of it [of fires]. We were 

very careful." Researchers agree that wildfires were a rare occurrence in the Sierra in the 

past (Perales, 1992: 43 : Stuart, 1978: 124). 



2.3 Conservation of the Rainfonst Ecology 

Another major factor mntributing to the infrequency of wildfires in the p s t  was the 

overall preservation of a rainforest ecology which was naturally resistant to wildfires. 

Through their conservation ethic and sustainable fanning practices, the Zoque-Popoluca 

never exploited or damaged the forest beyond its capacity to regenerate (Buckles, 1989: 

223). Famers 'resteda a plot when the land became 'tired', allowing it time to recover its 

agricultural potential under secondary vegetation (Buckles and Erenstein, 1996: 6). Such 

systems of slash and bum agriculture, as is now recognized by scientists, are well-adapted 

to the tropical rainforest environment, and tend to have a relatively minimal impact, when 

population density remains low, on the overall workings of the natural ecology (ibid: 8). 

Although the clearing, buming and planting associated with the cultivation cycle alten soi1 

chemistry and plant communities within the rnilpa, the changes do not result in permanent 

degradation. The rainforest, because of the system's ability to preserve key ecological 

mechanisms, is able to regenerate itself in much the same way it would an area destroyed 

through natural causes, although species composition may not be identical to that of the 

mature forest (Buckles, 1989: 223). 

The result was a relatively intact rainforest ecology that was simply not conducive 

to wildfires. The mature forests and fallows which surrounded the m i l p  in the past were 

difficult to ipite because of the wet and humid conditions they created. In such 

environments, even in the dry season, the moisture content of potential fiels such as leaf 

litter and downed woody debris is ohen maintained above a point where sustained burniag 

is possible in such environments (Kauffman and Uhi, 1990: 121). The forest canopy creates 
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a microclimate which provides protection against the drying effects of sua and wind, and 

relative humidity under the canopy remains quite high. For example, Kauffman and Uhl 

observed that relative humidity in a tall, closed-canopy forest of Amamnia remained at 

100% for 20 boun or more during the dry season and rarely fell below 70%, a significant 

figure in relation to fires in that, as their research in the Amamn suggests, sustained 

combustion rarely occurs unless relative humidity is below 65% (ibid.). Such an 

environment also encourages high rates of decomposition, so that large accumulations of 

potentially combustible forest litter is mitigated (Mueller-Dombois, 1990: 1). Anthropologist 

James Stuart, who did fieldwork in neighbonng Pajapan with Nahua famien in 1975, agrees 

that the chances ofwildfires ocaimng in the environment of the Sierra were relatively slim: 

Even in the height of the dry season, the forest vegetation is 
quite fire resistant and is unlikely to be ipited, even by the 
high flames and falling sparks that accompany buming 
milps.  (1 978: 124) 

Scientific research, in fact, has shown that wildfires have historically been a rare 

event in the tropical forest ecosystems of Latin America. For exarnple, in one study done 

in the Arnazon Basin, Sanford found evidence from radiocarbon dating of charcoal in the 

soi1 that over the past 6,000 years fires appear to have retumed at infrequent intervais of 

between 389 and 1,540 years, intervals which correspond roughly to drier climatic phases 

(Sanford, 1985: 55) . Others have recorded similarly long fue retum intervals in other 

tropical forests (Goidammer in Kauffman and Uhl, IWO).  In both the Amazon Basin and 

Central America, Mer evidence of the m*ty of past fires can be found in the general lack 

of fire adaptatiow possessed by plant communities, suggesting that native vegetation did not 



evolve with fire (Koonce, 1990: 13 5 ; Kauffman, 1990: 1 18). According to Kauffman, the 

inability of prirnary rain forest vegetation to survive even a fire of low intensity further 

suggests that fire was a rare phenomenon (KauRman, 1 990: 1 1 8). 

2.3 Summary 

The Zoque-Popoluca developed a sustainable form of corn cultivation which, 

although utilizing the resources of the rainforest, did not tax it beyond its capacity to 

recover. There was a conscious effort to protect and preserve the environment-a 

'conservation ethic' that was reflected in the intricate technical knowledge associated with 

agricultural burning and the prescribed ways in which fire was to be controlled. Famiers 

appreciated the danger that tire represented to the local ecology, relating the possibility of 

a fire escaping to the type of plot being burned. Precautions reflected this, so that fire control 

techniques differed according to terrain type, with areas cleared from dense tree and bmsh 

growth receiving relatively more attention than areas covered only with last season's dned 

corn stalks. These safety measures, along with the naturally fire-resistant nature of the 

properly-maintained rainforest environment, meant that wildfires were a rare occurrence in 

the Sierra in the past. 



Chapter 3 

THE PROBLEM OF WILDFIRES 

Despite the traditional conservation ethic and associated customs outlined in the last 

chapter, wildfires caused b y indigenous f m e r s  have become a growing problem over the 

last few decades. In this chapter, I describe the increasing incidence of wildfires in the 

Sierra de Santa Marta and the damage they have caused recently. According to both 

indigenous people and researchers, the problem in San Pedro Soteapan and Ocotal Chico is 

the result of poorly-controlled mi@ buming by fannen. These fires have contributed to 

deforestation and the degradation of soi1 and waier resources, compromising the ability of 

indigenous people to support themselves from the land. 

3.1 The Increasing Problen o f  Wildfires in the Sierra 

In spite of traditional beliefs about conservation and fire control, wildfires caused 

mostly by agngcultural buming have become an increasing problem in the Sierra over the last 

few decades. In the 80s and early 90s. it is estirnated that tires destroyed as much as 14% 

of the total forested area (PSSM, 1992: 17). Agriailtural buming, in fact, has been 

implicated in the majority ofwildfires experienced throughout Mexico recently. One study 

done in 1993 by the govemment agency SARH claimed that uncontrolled agriniltural 

buming accounted for 64% of al1 forest fires in Mexico, while another in the nearby state 

of Chiapas claimed that 55% offorest fires were attributable to agicultural burning (Flores, 

199455). 



In the Sierra as a whole, researchers consider the main ignition sources of wildfires 

to be the carelas seasonal buming of pasaires and, to a lesser extenc the buming of m i l p  

plots ( G ~ t i e ~ e z  Martinez, 1991: 3; Stuart, 1978: 124). However, in the municipality of 

Soteapan, where relatively liale ranching is done, it is the burning of milps which f m e r s  

say is kuising the most problems. Escaped mil@ fires, called j u c  ti poypa in Popoluca, 

are said by f m e r s  to occur when people are not careful enough when they bum. They 

either do not make a firebreak or don't make one that's adequately wide and deep, and they 

generally do not follow the practices associated with safe buming. Al1 of the Zoque- 

Popoluca farmen that I spoke to agree that there are more wildfires from mi& buming now 

than in the past. As one old man put it, "More, more, many times, yes, the fire goes." 

The destruction caused by wildfires around San Pedro Soteapan and Ocotal Chico 

every dry season is fairly evident to even a casual observer. Darnage to pine trees and 

undergrowth is particularly apparent in the pine forest (sp. ocotale) between San Pedro 

Soteapan and Ocotal Chico, and damage to trees, fallows, fields of gras and even milpas 

was a fairly common sight (and complaint) around San Pedro Soteapan. One old farmer told 

me how a fire escaped from a neighboring milpa this past buming season and destroyed his 

fallowed plot, saying that "al1 was bumed." Another famier with several plots along the 

Huazuntlan River descnbed how a large f ~ e ,  pushed by the prevailing winds, had recently 

swept down and passed into the dry vegetation along the banks of the river,. causing 

considerable damage to the fallowed plot. One man from San Pedro Soteapan related how 

he hadn't had to perform la quema or forma1 bum on his plot for three years, because of 

wildfires sweeping thfough the area Several fmers ,  in fact, related similar stories of 
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wildfires passing through their recently-cut milpas and destroying the chopped vegetation 

which they had left to dry before buming-an annoying occurrence for fanners, since they 

like to bum their owi plots, both to wntrol the fire and because of the enjopent factor. 

Another farmer, when asked about the fire damage in the pine forest at the top of his sloping 

mil', told me how his neighbor had cut his vegetation and was letting it dry when 

somebody walking along the path had set a fire in the pines and the fire had bumed 

downslope, destroying everything in its path up to the river'. For those who grow green 

manure cover crops, wildfires which bum through their plots are particularly fmstrating, 

since the green manure is grown so that they don 't have to burn2. 

The general perception arnong Zoque-Popoluca f m e n  is that escaped fires occur 

mainly in the vicinity of San Pedro Soteapan and other large towns to the east and south 

where the people do not follow safe buming practices. They consider that the people of the 

smaller, more isolated villages to the north such as Ocotal Chico, Ocotal Grande, and San 

Fernando are much more carefiil when buming. One old farmer from Ocotal C hic0 told me, 

for example, about how a man from Mecayapan, a large t o m  to the southeast, allowed his 

fires to escape three times to destroy m i I p  and coffee plots (sp.fi~tcas). Many agreed that 

San Pedro Soteapan sustains more darnage every year from fires than does Ocotal Chico, 

with one man estimating that there were 20 to 30 escaped mi@ fires in San Pedro Soteapan 

i in this case, it rnight have been that this fatmer was trying to cover up lus own careless burning 
practices. 

2 There is a possiaility that men were deliôerately setting fm to plots with green manu% as suggested 
by a few f'ers. See Chapter 4 for a more detailed discussion of green m u r e  crops anâ the problems 
associated with theh introduction 



this p s t  burning season (1995) alone. As one man from Owtai Chico stated: 

There are very few fues started in Ocotal Chico. When 
clearing a miiw here, we make a big firebreak, so that we 
don? start a fire. Fires come from the other side, from 
below, and by buming the land, corne here. 

According to researchers, the agicultural land located in the buffer and influence 

zones of the Sierra de Santa Marta is burned by escaped nriî'pu and Pasture b u m  every year, 

although it is dficult to say just how much land is affected (Gutiérrez Martinez, 1995: 80). 

I observed myself on several occasions wildfires in progress near San Pedro Soteapan which 

had obviously originated fiom adjacent mi /p ,  running for short distances until they ran out 

of fuel or met with some natural obstacle. Such fires, I noticed, pass into the surrounding 

fdlows, burning undergrowth and bushes and killing trees whose bumed tn>nks are oflen left 

standing. On the upper slopes of the volcano, which are covered by primary forest, escaped 

fires appear to be a less frequent occurrence. The largest forest fires usually begin in the 

more populated areas to the south and east of the Santa Marta volcano, where the amount 

of land devoted to cattle ranching is more extensive. For example, in 1985, two large fires 

destroyed approximately 5,000 Ha of forest and pasaire on the east slopes of the Santa Marta 

volcano, and 3,000 Ha on the San Martin Pajapan Volcano (PSSM, 19%: 5-26). In 199 1, 

a series of tires again swept through the Sierra to the south and east of the volcanoes, with 

the largest fire destmying an estimated 3,000 Ha pasaire, fallow land and forest (Paré, 1991 : 

2).  During a reconnaissance flight which twk him over an uea north of San Pedro 

Soteapan to survey the recent fire damage, Gutiérrez Marti*nez estimated that fire had 

destroyed approximatel y 10% (20 Ha) of the forest in the e$&s of Pillapillo and Santanon 
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(north of Pajapan), 15% (30 Ha) on the summit of the San Martin Pajapan Volcano, and 

10% (80 Ha) on the Santa Marta Volcimo (Gutiérrez Martinez, 199 1 : 4). Conceming the 

latter, Gutiérrez Martinez notes that very little forest regeneration had occurred in this area 

since the previous fire of 1985 (ibid.). Apparently, much of the damage from the fire of 

199 1 occurred in these previously bumed areas. 

3.2 The Environmental and Human Costs of' Wildfrres 

Farmen are well aware of the ecological and economic costs of wildfires. They Say 

that fires "destroy al1 the trees and many plants die", creating areas of "pure grass", and how 

"soil fertility is finished." Farmen don? like having the cut vegetation of their recently 

cleared plots ignited by tire, saying that vegetation must be properly dried to give good ash, 

and provide adequate fertilization. An old man from San Pedro Soteapan told me how the 

loss of trees and the accompanying erosion of soil from the hiilsides into the streams and 

rivers had caused the disappearance of crayfïsh and other tish. I heard a number of stories 

where milpas and fallowed plots, valued as storehouses of medicinal plants, wild food and 

firewwd were destroyed by fires, and how f m e r s  in Ocotal Chico were concemed every 

year about fires destroying their coffeejhicas and the economic loss that this entails. The 

mango plantations in San Pedro Soteapan are also susceptible to fire and sustain damage 

every year. 

Research in tropical areas has shown bat fires wially begin in the Bammable grasses 

and secondary growth that exist outside stands of primary growth forest. Penetration into 

these stands depends on several factors. lanzen, for example, found that if gras hiel was 
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moist and wind was low, fires would bum up to the edge of the forest and go out, damaging 

only the trees at the forest boundary (in Koonce, 1990:15 1). This, however, can cause 

enough of a discuption in the microclimate of the forest edge to expose it to colonization by 

grasses and herbs, making it more flammable and fire-prone for the next year (ibid.). Sparks 

landing in primary forest and igniting dead branchwood or snags in the upper story may 

have a similar effect by opening up small holes in the forest canopy (Koonce, 1990: 15 1). 

If grasses are tall, if wind is strong, or if the year has been unusually dry, fire is more Iikely 

to penetrate further into the forest (ibid.). Because of increasing humidity and decreasing 

wind, fires die down at night, and are fanned again the following day with the return of 

warmer, drier, windier conditions (ibid.). Dead trees or downed logs, once ignited, can bum 

for days, sending sparks a considerable distance if the wind is strong. 

The type of forest present and the degree to which it is disturbed will dictate the 

amount of damage it will sustain when exposed to fire. The first time a fire occun in intact 

forest vegetation, it is usually a surface fire that bums the leaf litter and smaller plants that 

make up the understory. In a high, closed-canopy forest site in the Amazon, for example, 

Uhl observed that fire was restricted to the sunace layer, killing stems of less than 5 cm in 

diarneter but having little effect on the larger stems and trees ( 1  985 : 267). Young secondary 

growth forests, however, were much more prone to extensive fire damage due to the mon 

open, windier, dner conditions and the existence of finer, more combustible fuels (ibid.). 

In a later study, Uhl found that mean consumption of surface fuel biomass from 

experimental fires was 47% in secondary growth forest, with one fire in secondary growth 

consuming 89% of the hels (Kauffian and Uhl, 1990: 125). 
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Wildfires can have a profound e f f ' o n  reoovery patterns of disturbed tropical forest 

ecosystems, with severity, extent and frequency of fires determinhg the degree of change. 

When an area of the tropical forest is damaged, regeneration or 'succession' begins with 

regrowth occumng through the sprouting of stumps and underground roots, via wind and 

animal-borne seeds from the surrounding forest, and from the germination of seeds already 

in the soil. Forest fires, paiticularly severe ones, can impede these rnechanisms of 

succession. In general, larger disturbances mean longer periods of regeneration, and very 

large disturbances c m  reach a point where regeneration is no longer possible (Mueller- 

Dombois, lWO:4). 

Many species oftropical trees have the ability to survive fires through sprouting, as 

is demonstrated in one study from the Amazon where Kauffman reports that 64% of 

raidorest trees nirvived in this manner after a tire of low severity (1 990: 129). Particularly 

severe fires or repeated fires, however, can greatly decrease the number of individuals that 

sprout (ibid.). Sampaio reports that repeated buming dramatically decreased the number of 

plants that sprouted in an experimental site in Brazil, with only 10% sprouting after a third 

bum (1993:452). Kauffman argues that sprouting may be completely eliminated through 

post-bum disturbances such as repeated agricultural buming (1 990: 129). 

According to Kauffman, there are a number of limitations to animal dispersal of 

seeds ont0 a bumed site. For example, if the tire was particularly severe and animal habitat 

was completely destroyed, dispasal through this mechanisrn cm be eliminated since animds 

would not venture into these areas (1990: 130). Particularly extensive fires may destroy 

adjacent seed sources, and even when seeds do find their way to bumed sites, germination 
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can be impeded by repeated firs, predation by insects and rodents, or inhospitable 

mimclimates of hotter, ûrier conditions caused by emoval of the protective forest canopy 

(ibid.). 

Because soi1 actp as an effdve  insulator to the heat generated by forest fires, seeds 

stored in the soi1 may s u ~ v e  and germinate after fires. Tropical forest soils contain a large 

number of seeds, many of them woody species that can maintain viability for years (ibid.). 

Severe fires, however, can greatly reduce the number of viable seeds by increasing 

temperatures in the top layen of the soil. For example, Uhl reports bat fire reduced the 

seed bank in a primary forest soil by 80% (Kauffman and Uhl, 1990: 129). 

What is the overall result of these effects? According to Uhl, some species will be 

eliminated even though succession in some fonn will occur following al1 but the most severe 

fires (ibid: 13 1). Those that survive will be those species that are adapted to the altered 

environments, such as successional species that are light-tolerant, produce an abundance of 

seeds that can be dispened over long distances and can maintain their viability for long 

penods (ibid.). Mile  grasses possess mch adaptations and could be expected to proliferate 

under such conditions, only about 25% of primary forest tree species employ wind dispersal 

as a seed-spreading mechanism, meaning that many species will disappear under conditions 

of repeated forest fires (Kmnce, 1990: 153). The result is a landscape dominated by fire- 

prone grasses, shrubs and fast-growing, short-lived successional tree species that increase 

the likelihood of future £ires. 

The deforestation caused by forest fires in the tropics also contributes to a number 

of ecological changes which significantly affect hydrology, soi1 and climate. With les  and 
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less water being trapped, stored and released in the disappearing forests, and less rain falling 

through reduction of evapotranspiration and an increase in the aibedo effect, droughts 

become more frequent. Springs, streams and rivers are also diminished, hastened by 

increases in siltation brought on by the rapid erosion of unprotected soils (Cook, 1990: 205). 

According to Cook, clearing by burning results in an even higher rate of erosion than 

clearing by cutting, since it loosens the surface soi1 (ibid: 206). This accelerated erosion, 

coupied with the destruction of organic matter in the soi1 through repeated burning, can lead 

to significant soi1 nutrient losses, further creating an environment hostile to al1 but the most 

resilient species (Mueller-Dombois, 1990: 8). 

Other effects include the loss of biological diversity, both plant and animal, either 

through the direct destruction associated with fires, the loss of habitat, or the breakdown of 

essential relationships with other species (Hecht and Cockbum, 1989: 46). Fire also 

contributes to global environmental problems as well. On a world-wide scale, the buming 

of forests contributes to the 'greenhouse effect' , or global heating of the atmosphere, by 

releasing significant amounts of carbon dioxide into the atmosphere which acts to 'trap' 

incoming solar radiation (Cook, 1990: 202). This phenornenon is expected to drastically 

change global climatic patterns over the next few decades. Fires also release srnall amounts 

of nitrous oxide to the atmosphne. agas which has been implicated in the destruction of the 

ozone layer, a protective layer of gas which shields the earth from the harmful eRects of 

ultraviolet radiation (ibid: 204). 

The deforestation to which tires make a significant contribution has hacl, in tum, a 

pmfound Hect  on the ability of indigaiws famers and their families to support themselves 
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from the land. Traditionally, families were able to grow a wide variety of fniits and 

vegetables that, along with the gathering of natural forest products, hunting and fishing, 

helped to provide an adequately balanced diet. However, with the recent impoverishment 

of the local ecology, the diversity of both the m i l p  and the forest has disappeared, and 

yields are declining (ibid.). For example, average corn yields in the Sierra of 3 tonsha 

reporteci in the seventies had decreased to 1.4 tondha by the mid eighties, and in many areas 

have continued to decline to below 1 tonha (Sanchez and Wind, 1997: 17). The diversity 

of food products has also decreased considerably. Where traditionally farmers grew beans, 

squash, yuca, tomatoes, chayote, bananas, oranges, pineapple, camote, sugar cane, mango 

and jimica, they are now almost exclusively cultivating only corn and some beans (ibid.). 

With the loss of the forest and contamination of local rivers and streams, the availability of 

many edible plants, land animals and fish has also been reduced drastically. 

This decline in both the productivity and diversity of m i / p  crops and wild foods has 

had a direct impact on the nutritional status of peasant families (Paré et al, 1994: 21). 

Malnutrition has become a significant problem in the Sierra, and it is not uncommon to find 

mothers and their nuaing infants in a malnourished state (ibid.). According to Sanchez and 

Win4 compounding factors such as poor sanitary conditions which result in a high incidence 

of parasitic infections, and the very young age of mothers (1 2 or 13 years old) contribute 

to the overall effect (ibid.). In the Popoluca community of M d o y a ,  for example, Sanchez 

found that 60% of children under the age of five were suffenng from malnutrition (ibid.). 

A similar study canied out by Sanchez in San Pedro Soteapan and Ocotal Chico in 1994 also 

showed the existence of a severe nutritional problem in these toms as well (ibid.). 
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3.3 Summary 

Wildfires caused by careless milpa buming have been occucring with greater and 

grPater frequency in the Sierra over the past few decades. Despite a cultural tradition which 

emphasized conservation and the use of techniques to properly control fire, it seems that 

some fanners are nevertheless allowing their mi@ bums to escape and darnage the 

surrounding forest and agricultural land. According to indigenous people, wildfires tend to 

occur more in the vicinity of the larger population centers such as San Pedro Soteapan, 

where they say famers tend to be l e s  carefiil when buming than in the smaller communities 

such as Ocotal Chico. Fires have contributed to a number of local ecological problems, 

including deforestation, the diminishment of water resources, and the loss of soi1 fertility and 

biodiversity. These problems, in tum, have gravely affkcted local subsistence and the ability 

of indigenous people to adequately support themselves from the land. Crop yields and the 

diversity of food products have declined drastically, leading to significant levels of 

malnutrition among indigenous people, particularly children. 



Chapter 4 

DEFORESTATION AND ITS EFFECT ON FLRE CONTROL 

So why are there more wildfires now than in the past? In this chapter, 1 show how 

recent deforestation in the Sierra, caused rnainly by cattle-ranching and over-farming, bas 

compromised the natural fire resistant nature of the tropical rainforest environment, 

rendenng traditional techniques of fire control less effective than in the past. While f m e r s  

are attempting to address the situation by adapting agnculniral techniques to suit the new 

conditions, such efforts have not, as yet, yielded any substantial results. 

4.1 Deforestation in the Sierra 

In the last few decades, human activities have greatly altered tropical forest 

eoosystems in Latin herica and elsewhere in the world. Large areas of primary forest have 

been cleared in the name of 'economic developrnent', with the result being a checkerboard 

landscape of mnaining stands of pnmary forest, pastufes, logged clear nits, agicultural land 

and secondary growth forest that barely resembles the original environment. Myen 

estimates that of the 14.5 million sq. km of tropical forest that existed in the world, only 

about half reanains today (1993 : 9; Mueller-Dombois, 1990: 2). In Mexico, where forests 

wver about one-quarter of the country, the governrnent estimates that 17 million hectares, 

or 3û% of al1 forest cover was elirninated behueen 1970 and 1990 (Sanchez and Win4 1997: 

8). This rate of deforestation has continueci into this decade, with estimates of current rates 

ranging frorn 700,000 to 1 million hectares (or 1.4 to 2%) per year (ibid.). 



In the Sierra, deforestation has played, as will become apparenk a major role in the 

rising incidence of escaped fires in the region. Forests that once covered 150,000 Ha of the 

region have been reduced to less than 20,000 Ha over the last few decades (Ramirez, 199 1 : 

1). As Table 1 below indicates, of 8 1,170 Ha of forest bat  existed in the Sierra in 1967, 

6 1,170 Ha or 75.4% bad been destroyed by 1990. At the present rate, according to Paré, the 

primary p w t h  forest of the Sierra will be lost completely in 40 years (Pare et al, 1 994: 20) 

Table 1 : Rate of Morestation in the S i e n  de Santa Marta, Veracruz, Mexico, 

Year 

1887 

1967-76 

187646 

19m6-18W 

Fmstsd Area Defondation Percent of Rate of 

(Ha) (Ha) Fored Oatorertrtlor\ 

Rmining (H-H) 

Olt70 - 
66180 268mO 68 I l87  

21170 34020 26.1 3402 

20000 1170 24.6 292 

source: Pare et ri, 19w: Tabla 1, p. 20 

Cattle-ranching has been the major cause of deforestation in the Sierra (PSSM, 1996: 

3-39). It is estimated that, in the 1930fs, 70% of the region was still covered with mature 

rain forest (Ramirez in Chevalier and Buckles, 1995: 193). Chevalier and Buckles rewunt 

how, at this time, recently introduced cattle were restncted to the naturai savannahs on the 

plain to the east of San Pedro Soteapan, below the village of Pajapan between Metrapa river 

and San Juan Vaiador (ibid.). However, they explain that by the 19SOs, the cade industry 



began to expand beyoad these natural boundaries into areas left failow by Nahua fanners. 

Indian ranchers, supported by outside mestizo ranchers and land authorities, simply fenced 

in areas lefi to faliow or paid fanners smali surns for their fdlow plots. Land was repeatedly 

cleared and burned to encourage colonization of pastures by local grasses. As the cattle 

industry expanded, more fallowed agricultural land was appropriated and tumed into 

pasture, forcing f m e r s  to clear forest for milpas further up the hillsides, in lands less 

suitable for fming. This land in Nm was taken and converted to pasture once it was left 

to fallow, creating a cycle of land clearing, milpa cultivation and conversion to pasture that 

gradually pushed the forest frontier up the slopes of the volcanoes (ibid.). 

In the 1960s and 70s, this cycle of clearing forest for Pasture by farmers was 

increased by deliberate clearing for pasture by ranchers (ibid: 194). Cade men began 

claiming large tracts of remaining forest for their expanding herds, with the result that huge 

areas of primary forest, rnainly on the upper slopes of the volcanoes, were cut d o m  (ibid.). 

Ramirez estimates that 15,600 Ha of forest were reduced to 550 Ha in the neighboring 

municipality of Pajapan between 1967 and 1976 (Ramirez, 199 1 : 9). In the municipality of 

Soteapan as a whole, the d e  industry expanded from a total of 3,721 head of cade in 

1970 to 18,880 head in 1988 (Blanco and Cruz, 1992: 61). Although the growth of ranching 

had begun to slow by the late 19809, it still consumed an average of 425 Ha of forest per 

year between 1986 and 1990 (Paré et al, 1994: 20). 

Cattle ranching, combined with population growth, has in tum put pressure on the 

traditional system of shifting cultivation, leading to fiirther deforestation through over- 

farming (PSSM, 1996: 3-40). B e ~ e e n  1900 and 1995 the population ofthe Sierra grew 
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from 8,200 to 57,804 (PSSM, 1996: 4-7), significantly increasing the need for f' land. 

In the municipality of Soteapan, the population grew frwi 16 583 in 1990 to 20 736 in 1995, 

an annual average growth rate of 4.57% which was almost double the national rate of 2.5% 

for the same period (ibid.). This population increase, dong with the appropriation of forest 

for ranching bas resulted in a shortage of agricultural land. Famers have not only been 

forced to clear forest in the more remote, agriculturally marginal areas of the Sierra, they 

have also been forced to cultivate the established agricuiturai land in these zones more 

intensively (Buckles and Erenstein, 1996: 9). 

The key to slash and bum systems of land management is allowing an appropriate 

amount of tirne for abandoned plots to regain agricul~ral potential through the growth of 

secondary vegetation (ibid: 7). However, with less and less land available to a growing 

population, f m e n  can no longer properly rotate their fields to allow land to regenerate. 

Fallow times that traditionally lasted 7 or 8 yean have been cut in half, and farmen are 

planting in areas that have not yet recovered from previous penods of cropping (ibid: 9). 

According to a study done in 1993, only 41% of fanners in the Sierra were allowing fallow 

times of three years or greater, with fallow times having been reduced b y as much as 50% 

in most areas (Buckles in Pare et al, 1994: 25). Farmers of the influence zone fallow land 

for an average of only two years now, and those in the buffer zone for only four years, a 

situation which has led to impoverishment of fallows and deforestation (Buckles and 

Erenstein, 19%: 9). The problem has been exacerbated by a government subsidy program 

known as PROCAMPO, which grants money to f m e r s  based on the arnount of land they 

have under m i f p  altivation- Aithough implemented with goad intentions, the program has, 
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in fact, inadvertently enwuraged farmers to clear and bum more land than is necessary for 

their immediate mbsistence, as they try to maximise the money they receive (PSSM, 1996: 

4-88). 

In the e j i '  of San Pedro Soteapan, vimially ail of the primary forest cover has been 

lost over the last several decades. Although 20% of ejido land was classified as forested in 

199 1, this forest cover was comprised mainly of immature stands of secondary forest and 

brush (Blanco, 1994a: 15, Table 4). Land-use is dominated by agriculture and, to a lesser 

extent, small-sale ranching. For example, as Figure 3 indicates, in 199 1,44% of ejido land 

was under cultivation, while approximately 1000 Ha or 26% was used as Pasture. An area 

once forested is now dominated by milpas. fields of grass, cow pastures and very immature 

fallows of secondary growth. 

Figure 3: Landuse in San Pedro 
Soteapan, Veracruz, Mexico 4991 



Ocotal Chia has also lost a good portion of its primary forest cover, although 

deforestation is not quite as severe as in San Pedro Soteapan. In 1991,22% of ejiub land 

was classified as forest, with the stands generally of greater maturity and quality than those 

of San Pedro Soteapan (Blanco, 1994a: 15, Table 4). Land-use here is also dominated by 

agriculture, with coffee cultivation taking up more land than corn, and pasture accounting 

for even less land than in San Pedro Soteapan. For example, in 1991, 536 Ha or 36% of 

ejido land was devoted to coffee, while 276 Ha or 20% was devoted to corn and 200 Ha or 

13% of land devoted to pasture (Blanco, 1994b: 23, Table 8). 

Figure 4: Land-Use in Ocotal Chico, 
Veracruz, Mexico lB9l 

As one f m e i s  testimony illustrates, indigenous people of the Sierra are acutely 

aware of the changes that have occurred to the forest in the last few decades: 

When I was younger, the forests were much closer. And the 
fallows were more mature ... But since 1976, it has been 
changing, because they've been clearing the forest. (PSSM, 
1994) 



4.2 Relatioasbip Between Deforestation and Wildfirer 

According to researchers and famiers, ranching and over-faming in the lowland 

zone of the Sierra have created an environment that is very susceptible to wildfires (Paré, 

199 1 : 3). A number of local men told me how the area arouad San Pedro Soteapan has 

become 'pure p s '  (sp. p r o  zacate), and how such a landscape is much more susceptible 

to escaping fires than the relatively lessiiamaged forets and fallows of Ocotal Chico. 

Removal of the forest canopy has created microclimates of hotter, drier, windier conditions 

which quickly dry out potential fuels in stands of uncut forest and fallow fields. Fires are 

greatly influenced by clirnatic factors, particularly temperature and rain (Koonce, 1990: 

14 1). According to one study done in the Amazon, areas where 50% or more of the forest 

canopy was removed experienced increases of as rnuch as 10°C in average daily 

temperature, while mean midday relative humidity decreased by as much as 35% (Kauffman 

and Uhl, 1990: 124 ). 

These activities have also created potential fiels by inhibiting the regeneration of 

mature forest. In the case of ranching, under the repeated cycle of buming to remove 

invading weeds and over-grazing, the soils have become compacted and nutrient levels 

reduced through leaching and erosion (Loker, 1993: 18). Coupled with the hotter, drier 

conditions, it becomes impossible for the seeds of many species of trees to genninate, 

making it diffcult for forest plants to recolonize former Pasture areas. The situation is 

exacabated by the destruction of potential sources of seeds, since many which are stored in 

the soi1 are destmyed through repeated burning, and trees that might have been a source of 

airborne seeds have been cut down. These processes have, in fact, permanently removed 
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many tree species frorn the local environment (Chevalier and Buckles, 1995: 194). Similar 

effects have been recorded in other areas of Latin America where ranching is practiced. For 

example, in the Peruvian Amamn, Lokm found that secondary growth was greatly inhibited 

in former pastures, both with respect to number of species and overall biomass, as compared 

to fields abandoned after annual cropping (1993:20). Another study in the Amazon found 

that, aAer 8 years of abandonment, a heavily-used pasture had developed only 10% of the 

biomass pmduced by a lightly-used pasture in the same area (Uhl, Buschbacher, and Serrao 

1988). Over the long term, this process of degradation results in what Loker calls a 'green 

desert', a landscape of stunted secondary growth permanently dominated by herbaceous 

plants such as grasses and a few widely scattered pioneer tree species (Loker, 1993:22). 

Such an environment, needless to Say, becomes an extreme fire hazard when coupled with 

the hot, dry, windy conditions that become prevalent. 

The degradation of land through over-farming, a factor of relatively greater 

importance than ranching in the area surrounding the toms of San Pedro Soteapan and 

Ocotal Chico, leads a sirnilar ecological effects. While the tradition of buming slashed 

secondary vegetation is an ecologically sound strategy for management of mature fallows, 

it loses its adaptive features when fdlow times are tw short to allow significant regrowth 

(Buckles and Erenstein, 1996: 12). When the grassy, impoverished fallows which now 

dominate the lowland m e  are cut and bumed, they provide very Iittle ash to fertilize crops, 

meaning that crops must draw on the limited store of nutrients in the soil (ibid.). This 

results in loss of soi1 fertility as the successive cropping cycles mine certain nutrients fiom 

the soil that are not replaced through the plant-to-plant process of nuaient transfer 
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characteristic of the traditional milpa (ibid.). Leaching and erosion are in nim accelerated 

as soils befome exposed to rainfall, and long-term recovery is inhibited. Regeaeration of 

fallows is consequently stunted and incomplete, and is dominated by grass species rather 

than the tree species, shnibs and herbaceous plants that recolonized the traditional milpa 

(ibd).  Once again, the landscape which is produced through these processes is very 

susceptible to wildfires. 

Finally, deforestation has also been linked to largesde processes such as decreasing 

rainfall and drought, in that it reduces the contribution of plant evapotranspiration to 

atmospheric moisture (Cook, 1990: 205). This, along with an increase in the 'albedo 

eEectY, in which the increase in reflected sunlight from denuded land affects the formation 

of rain clouds, cm contribute further to the drying process (ibid.). Both researchers and 

local faners agree that drought has played a significant role in the incidence of wildfires. 

For example, the huge fire which swept through the Sierra in 1985 was blarned in part on 

the dmught conditions at the time (Paré, 199 1 : 2). The deforestation caused by Ares in turn 

contributes to the ecological changes caused by ranching and over-cultivation, creating a 

positive feedback loop which further enhances the possibility of more fires and land 

degradation. 

4.3 The Decreasing EKmtiveness of Traditional Fire Control 

These profound changes to the local ecology have had a direct impact on the 

effdveness of traditional fire control methods as described earlier. Indigenous knowleâge 

syotems, as explained earlier, are dynamic and creative systerns, constantly generating mw 
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knowledge and practices or incorporating outside knowledge to rneet new environmental 

circurnstances. However, this ability to adapt bas its limitations, particularly when 

environmental change is rapid or drastic. Under such conditions, knowledge which 

developed under a certain set of ecological conditions may be rendered irrelevant or 

inappropriate in the drastically altered environment. 

In the case of Zoque-Popoluca farmen, while there may have been less danger of 

milpa bums spreading in the past due to the fire resistant nature of the rainforest ecology, 

the change to a drier, windier, 'checkerboard' landscape dominated by highly combustible 

immature fallows, m i / p  and fields of grass, has made buming a much more dangerous 

undenaking. With more people farming, m i l p  are crowded together, with no natural 

firebreaks such as stands of forest or mature fallows separating them. with the result that 

fires can spread without any natural barrien to hinder them. As one man from San Pedro 

Soteapan puts it, "when a fire escapes, it just keeps going." Traditional techniques of fire 

conttol were not designed to operate under such conditions, and they are no longer always 

adequate to stop fires from spreading in this altered environment. For example, the 

tradition of burning established mil@ and immature fallows with few safety precautions cm 

be seen as a dangennis holdover from a time when such buming did not pose a threat to the 

sunounding intact rain forest. Some men recognize this, arguing that nowadays one must 

alwys make a fuebreak and bum with enough helpers, regardless of terrain type. For the 

most part, though, more effective techniques to deal with the changing situation have been 

slow to dewlop, and people have not yet adjusteci their behavior to the new conditions wbich 

now prevail. As a woman from San Pedro Soteapan nota: 
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The situation is bad because ... since we are in a tropical area, 
and the rains are constant they still Say 'let's go and drop a 
match, we're going to bum because after it rains, and the trees 
turn green again, more trees will be bom.' (PSSM, 1994) 

The environmental degradation associated with deforestation has had a psychologicd 

effect as well, which m e r  contributes to the possibility of fues occurring. Forests and 

fallows, once valued as important sources of wild food, medicines, fnewood and as 

'storehouses' of funire corn crops have been degraded to the point where bey  contain linle 

more than a few bushes, grasses and weeds. The result is a decreased motivation to preserve 

hem, since the perception arnong fanen is that there is nothing of value left to Save. 

(&] LONGER MEOUATE 

Figure 5: Deforastation and its Effecton Fire Control. Muniupaiity of Soteapan. Veracruz Mexia 

i;sy: causes are indicated by hexagons: pmbkm by mbngie; ouicornes by dimonds: and e(lrçtP by ovaî and ard. 



There has, however, been some innovative response to the problern from some 

fmers  in the last few years. For example, a few men have begun constnicting firebreaks 

not only to contain their own fires, but to keep escaped fires from entering their plots. One 

f m e r  told me how he and his neighboa had begun constructing a large fire break 

encompassing al1 of their milpas, in order to protect them from approaching fires. Othen 

Say that even these measures are no longer enough: the combination of dry grass and windier 

conditions from the more open terrain, particularly around San Pedro Soteapan, mean that 

the odds are high that sparks will escape and ignite the surmunding vegetation. One old 

fanner told me how a wildfire passed through his m i i p  even though he had made a 

firebreak for protection, saying that "the wildfire did not respect the firebreak." The lack 

of technical innovation in fire control is not particuIarly surprising, however, given that there 

are few alternatives to choose from, other than an intensification of existing techniques. 

Exacerbating the situation is the fact that, like their Nahua neighbon as described by Stuart, 

Zoque-Popoluca fire-fighting techniques are very rudimentary, and have probably never 

been a particularly important part of their tradition (Stuart, 1978: 126). 

Some fmen  have also been experimenting with a 'green manure' system which 

does away with agicultural buming altogether. In San Pedro Soteapan, f m e n  have 

discovered thmugh their own observations of fallow regeneration that the Ieafy legume 

known as velvetbean or locally as picapica smother weeds and improve soi1 fertility 

(Buckles and Erenstein, 19%: 18). A number have begun to deliberately cultivate this plant 

in fdlows to improve land and soi1 quality, a practice which bas become known as "making 

a fallow field" (ibid.). When a fallow comisting of velvetbean is ready to be planted with 
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corn, the velvetbean is simply slashed and the corn is planted into the mat of decomposing 

leaves and vines, doing away with the necessity of buming (ibid.). This system, in fact, 

seems so promising as a means of improving land quality and halting the destruction 

associated with wildfires that researchers in the area have begun an extension program to 

promote its use dong with MUCII~IU prurie~s, a similar green manure crop. However, the 

program has met with several sturnbling blocks. For example, researchers and extension 

workers have found the practice of buming to be deep-rooted and difficult to change, so that 

some farmen who grow the green manure crop are still burning it prior to planting (ibid: 

22). As well, even when farmers do preserve the slashed residues of the crop, it is  often the 

case that a neighbor will, either deliberately or accidentally, bum the residues for them. I 

spoke to several fmers  in both San Pedro Soteapan and Ocotai Chico, in fact, who claimed 

that their green manure crops had been bumed by a neighbor's fire which had gone out of 

control into their own plots. 

4.4 Summary 

Deforestation and its accompanying effects have drastically altered the natural 

environment of the Sierra, destroying it's natural resistance to fire and creating a landscape 

in which wildfires are beçoming increasingly common. Traditional techniques of fire 

control, adequate under past ecological conditions, have become increasingly unsuited to 

the changing environment and have been slow to adapt to the exigencies forced by this 

recent degradation. The inaeaping incidence of wildf~es can be blamed, at Ieast in part, on 

the continuing use of knowledge that is no longer adaptive under the new conditions of 
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environmental degradation. This problem has been felt more keenly in San Pedro Soteapan 

than in Ocotai Chico siace its ejido land has suffered a relatively higher degree of 

deforestation, making it more dificult to control mi@ buming using a traditional approach. 



Chaptet 5 

CULTURAL CBANGE AND ITS EFFECT ON FiRE CONTROL 

In the previous chapter, I explained how deforestation has rendered the technical 

knowledge of safe burning held by f m e a  inappropriate and even maladaptive in the altered 

environment of the Sierra. In this chapter, I will discuss how key features of traditional 

Zopue-Popoluca culture have been transfonned by wider economic, political and social 

forces, ultimately weakening the traditional conservation ethic and motivations to protect 

the land from wildfires. Although difficult to quantify, the effect of these forces has 

nevertheless been significant, and a way of life once characterized by reliance on the land 

and a willingness to pmtect it for the benefit of al1 has been greatly underrnined, increasing 

the chances of milpa tires escaping. 

5.1 Effects o f  the Market Economy 

Moving from a subsistence economy to one based on cash greatly alters how 

indigenous people relate to each other and to the land (Bodley, 1990: 1 14). Relations of 

production and social institutions become modified, and tradi tional attitudes, beliefs, values 

and customs change and become more and more difficult to maintain. Participation in wage 

labor and other cash-eaming activities of the regional market econom y has had two effects 

on iadigenous culture in the Sierra that are significant in the context of wildfires. Firsf 

traditional labor reciprocity is breaking down. People are becoming less reliant on other 

comunity members for theù swival, and less inclined to offer their labor to relatives or 
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neighbors for free, malring it more difficult for fanners to find enough help to properly 

control fire. Second, traditional ties to nature are being eroded. Some people are becoming 

less dependent on the land to make their living, weakening their motivations to protect it 

from wildfires. 

The Cash Econorny in the Siemz 

While forced labor had been introduced by Spanish colonialists into Mexico as early 

as the seventeenth cenhiry, it was not until the mid twentieth century that the cash economy 

began to have a truly fundamental impact on the way local people made their living. With 

the expansion of the cattle industry over ever larger areas of land beginning in the 1950s, 

more and more famien have tumed to wage labor to supplement subsistence agriculture 

(Blanco and Cruz 1992: 57). The growth of cities such as Minatitlan and Coatzacoalcos to 

the south of the Sierra as important industrial centers, and the construction of a major 

roadway linking Minatitlan with San Pedro Soteapan in 1964, have afforded increasing 

opportunities for local people to find work Over the last few decades, a significant number 

of people have traveled to these urban centres to work in the construction, oil and ranching 

industries, while still others have becorne involved in the cash economy through craft work 

or petty trade (ibid.). In 1995 for example, the main sources of cash income in the Sierra 

were, in order of importance, the selling of agricultural products and handicrafb, wage 

labour and the selling of livestock and associated products (PSSM, 1996: 4-22). 

in San Pedro Soteapan, the significant growth in population over the last several 

decades and resdting land scarcity has forced many families to look for alternative means 
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of suppotting themselves. While traditional mil@ fanning continues to fom the basis of 

local subsistence, a good portion of families now receive income from other agricultural and 

non-agricultural activities. Greater accessibility to the more populous industrial centers to 

the south as well as to other famiing communities has meant that there are more 

opportunities for residents of this town to work as wage laborers than those in Ocotal Chico. 

For exarnple, as Table 2 below indicates, in 1994 46% of farmen in San Pedro Soteapan 

worked at some time dunng the year outside of their own milpas. In an earlier study done 

in 1992, Jimenez-Lope found that 33.6% of people in San Pedro Soteapan were employed 

off-farm in positions such as laborer and servant (Jiminez-Lopez, 1993: Table 9). While 

a few have also tumed to cattle-ranching and plantation cropping of papaya, such activities 

are practiced on a small-scale in San Pedro Soteapan. 

Table 2: Famers Who Work Outside of the Milpa, San Pedro Soteapan, 
1994 

Type of Work Percent of Fannen 



In Ocotal Chico, the modem era has been chmcterized by the growth of coffee 

production as the principle economic activity in the ana. Here as well the increasing 

population, which grew by 325% between 1930 and 1960 and by 59% between 1960 and 

1990, and lack of land aeated a shortage of goodquality land for mi& agriculture (Blanco, 

1994b: 22). However, ffanners in Ocotal Chico have been able to mm to mffee production 

as an alternative survival strategy, a decision that was reinforced by govenunent support 

programs for coffee growers in the 70s and 80s. Although virtuaily al1 families continue to 

rely to some extent on the milpa for subsistence, corn production has dropped dramatically 

and self-sufficiency in this staple cmp has been lost (ibid: 23). Farmers now rely to a large 

degree on the cash they earn from coffee production to buy food to supplement what they 

grow in the mi&. 

The Decline of Traditional Recipmity and 'Mano Vuelta' 

This partial involvement in the regional cash economy has had a significant impact 

on collective labor practices, ultimately affecting the availability of men and women to 

perform proper fire control practices. Traditional subsistence labor, which is organized 

along ties of kinship, has been relegated to a subordinate position under the new market 

economy, and has been modified to fit its requirements (Chevalier and Buckles, 1995: 24 1). 

In the p w  the work associated with subsisteace agriculture was communal, with individual 

participation being rewarded through a share in the overall benefts. Al1 household members 

contributed in some way to the workload, and each contribution was s h d  by the entire 

group (ibid.). This labor CO-operation extended between households as well. Through die 
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traditional reciprocity network of nrano vuelta or 'retum hand' , farmers could solicit the 

unpaid labor help of relatives, fnends or neighbon with the simple understanding that such 

labor would be retumed in kind in the fuaûe (Félix-Baez, 1973 : 1 12). 

The cash econorny, however, has changed these relationships, making people less 

reliant on other community members for their survival. A person's labor is no longer 

something that is offered for free for the benefit of the family and community, but 

something that is increasingly sold for cash for individual gain (Chevalier and Buckles, 

1995: 24 1 ). Eamings are nowpersonul wealth controlled by the individual who can dispose 

of it in any way chosen. For example, in the Sierra it is rnostly men who participate in wage 

labor, and in many cases their earnings are not used to meet the basic needs of the family 

(ibid.). Men see money as a means of reducing their dependency on their wives' subsistence 

labor and their daily obligations towards family life and the household economy (ibid.). 

Oftentimes, cash eamed by men is so limited that it is spent on meeting their own basic 

needs, to the detriment of properly providing for the membea of their household (ibid.). 

The result, according to Chevaiier and Buckles, has been a "fragmentation of family 

solidarities" (ibid.). Traditional obligations and responsibilities that family members had 

towards each other and to the wider community are collapsing under the selfish new 

attitudes that have developed. The traditional kin group, once based on an extended mode1 

which identifieci distant relatives with the same tenns used for members of the nuclear 

fmily, has increasingly been reduced to its narrowest definition of a nuclear family 

consisting of parents and their immediate children (ibid.). Individuals are becoming 

indifferent towards the communal aspects of subsistence, relying las and less on ties of 
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kinship to meet their needs, and less inclined to offer their labor for free. 

This loss of solidarity bas implications for the occurrence of wildfues. As explained 

earlier, farmers rely on the custom of mmo vueffa for the labor-intensive tasks associated 

with proper fire control. However, as a number of f m e r s  told me, it can be difficult now 

to find enough helpen to build a proper firebreak and perform al1 of the other tasks 

associated with controlling a bum. With the greater emphasis on paid labor and 

individuality, it is becoming more and more dificult to find a body of people willing to help 

simply as a 'favor' to be retumed in the future. This effect is particularly apparent in San 

Pedro Soteapan, where participation in wage labor and the market economy of the region 

is relatively higher than in the smaller, more isolated village of Ocotal Chico. In fact, 

farmen from both towns say that there is more 'organization' and a greater sense of 

'community' in Ocotal Chico than in San Pedro Soteapan. As a man from Ocotal Chico 

relates, "here there's a lot of support. We help each other a lot". Farmers agree that this 

solidarity is lacking in San Pedro Soteapan. As one man pub it: 

Almost al1 of the people [in San Pedro Soteapan] Say now 
that it [being careful when buming] is not important. There's 
no order in San Pedro Soteapan, they lack organization. 

Wage labor has a further effect on the possibility of obtaining nano vueItu as well, 

in that it draws men away from their own communities, reducing their avaiiability as 

potential helpea and creating a labor shortage (Buckles and Barreto, 1995: 275). This 

problem is particularly anite during the summer, when wage work associated with the main 

corn crop of the year, the temporal, is readily avdable in nearby cornmunities. Once again, 
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this factor would have more of an impact in San Pedro Soteapan than in Ocotal Chico 

because of the greater accessibility of cher toms where work can be found. 

Deeredng Dependency oir the Land 

Involvement in the cash economy is also decreasing, for some families, the reliance 

on subsistence agriculture, dismpting traditional ties to the land and undennining the 

traditional conservation ethic. Although many households stiil produce corn for their own 

use, more and more families in both villages are now buying corn that has already been 

processeci into dough or finished tortillas from the tortilleria in San Pedro Soteapan, where 

corn flour imported €rom outside the area is used (Blanco and Ctuz, 1992: 58). Other 

staples, such as beans and vegetables, which are no longer cultivated in many milpas, are 

being bought as well. The result has been a weakening connection to the natural 

environment and a decreasing motivation to preserve it. The participation of people in off- 

f m  economic activities, while having the potential for conservation of the natural 

environment by decreasing the demands placed upon it, may in fact lead to greater levels of 

degradation as the link between land and livelihoods is weakened. As I was told on 

numerous occasions by fannea, a growing number of people dont care now if their milp 

fires escape and darnage the sumunding fallowed land and are not interested in investing 

effort into more carefùl fire conml methods. Such an effe* would be stronger in San Pedro 

Soteapan, where there is more involvement in off-fann activities and thus a relatively greater 

number of people who would not rely exclusively on subsistence agriculture for sumival. 

In Ocotal Chico, while there may be les reliance on the milp because of the cash that 
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coffee cultivation brings in, there is still, nevertheless, strong incentive to protect the 

environment for the sake of the coffee. The people of Ocotal Chico are desaibed as being 

much more responsible when buming, and this is often attributed to the fact that they must 

protect the valuable coffee aop, a motivating factor which is lacking in San Pedro Soteapan 

since very littie coffee is grown. 

DECUNE OF l&OR LESS DEPENDENE 

HELP TO @ 
CAN7 USE SNE [ TEWlOUES 1 

Figure 6: The Market Economy and its Effed on Fîre Controt. Municipality of Soteapan. Veracruz. Mexia 

Key cause rndicated by hexagon; pmblems by rectiuigies: outcornes by diamonds: and effects ovals and ode 



If a coffeejinca is darnaged by an escaped milpa fue in Ocotal Chico, the man responsible 

must compensate the owner for his losses, an arrangement which acts as an effective 

deterrent to careless buming, according to my collaborators. As one old fanner from Ocotal 

Chico told me: 

1 always, dl the time make a fuebreak, so that I'm not going 
to bum somemets [ooffeeJfinca, because now it's difficult to 
pay because it costs so much. Because of this, I'm afraid to 
not make a firebreak. 1 have to make it, because there's no 
way I'll be able to pay [for damages]. . .those who are careless 
have to pay, but almost everyone makes a firebreak, and 
there's almost no troubles from bumingfiicas. 

5.2 Effects of Agrarian Reform Laws 

Government land policies have also contributed to the weakening of traditional 

attitudes towards conservation and community responsibility as well. The Agrarian Refonn 

legislation of the twentieth century has disrupted the traditional system of land tenure and 

inheritance, alienating many fannen from lands which their ancestors have cultivated for 

generations. The certainty that a man would be able to farm his land for life and then pass 

it on to his descendants has been lost, and with it a crucial incentive for conservation. 

Traditionally, the Zoque-Popoluca believed that al1 community members should have 

the right to make a living from the land and that al1 had a responsibility to preserve it for 

future generations. Land and resource tenure were based on a system of common pmpecty 

under which every family in a village held rights of access and usage (PSSM, 1996: 3-5). 

Land was not owned pnvately by individuais, but held collectively by the community, with 

each fanner guaranteed agriculhlral land based solely on community membership (Félix- 
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B k ,  1972: 1 14). Resources were thus pvemed thugh a system of collective stewardship 

in which there was concem at the village-level for collective sustenance and ecological 

conservation. While there was no private ownership of land, a f m e r  did gain perpetual use 

rights over a particular piece of land by clearing it from forest and planthg it with crops, and 

was allowed to pass these rights on at his death, usuaily to a son or other relative (Stuart, 

1978: 35). With the knowledge that land would be passed on to his descendants, a farma 

was highly motivated to take proper care of it. 

After the Mexican Revolution of 1 9 10-2 1, the newly-fonned Institutional 

Revolutionaty Party (PM), passed a crucial piece of legislation conceming agricultural lands 

which had corne to be concentrated in the hands of a few dunng the earlier regime 

(Chevalier and Buckles, 1995: 30). Under the new Agrarian Reform laws, comrnunities 

could petition for a collective land grant called an ejido, which would be divided up into 

individual parcels among eji&tarios from the community who would have exclusive legal 

rights to wok a specific parcel of land (ibid: 32). According to the law, each eji&tmrio was 

entitled to a parcel of between 10 and 20 Ha, depending on land quality and whether or not 

it was imgated (ibid: 33). However, in practice the plots distributed were oflen much 

smaller than required under the law, because the time lapse between a petition for a land 

grant and its resolution by the government often spanned decades, during which time 

farming populations inmeased (ibid.). For example, in San Pedro Soteapan, 32 years elapsed 

between the time of the initial request for 3600 Ha of ejih land to be distributcd among 174 

ejiktarios (for an average of 20 Ha each) in 193 1 and the otticial resolution in 1963, during 

w hic h time the population had tripled (FelixBaez, 1973 :84). Ocotal Chico expenenced 
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similar problems, with 55 men requesting 1354 Ha in 1937, gaining officiai approval in 

1962 after the population had quadrupled over the 25 year interval (Blanco, 1994b: 15). 

The rem14 in both ejido, was that there was simply not enough land to go around, 

and two new categories of fmer, which did aot exist hde r  traditional foms of land tenure 

developed: those with official legal rights to land (sp. ejickrrarios) and those without (sp. 

avecin&d~s) (PSSM: 3-17). Unlike the old system of communal property management 

which recognized the usufmct rights of a11 villagers, the new one represents a more 

formalized system of rights based on membeahip. Under the new system, mernbenhip has 

replaced citizenship as the defining criterion for establishing rights to fam ejido lands. 

Law goveming the inhentance of land stipulate that only one son can inherit the legal rights 

to a father's land, rnaking any other sons legally landless. In practice, t hough, these landless 

sons often work fannland held by family memben who hold legal title, in exchange for 

labor, a share in the harvest, or cash (Buckles and Erenstein, 1996: 5). In San Pedro 

Soteapan, the number of legally landless aveci~~dados equals the number of ejihtarios, 

while in Ocotal Chico, only 4% offamers are ejdaturios @(Blanco, 1994a: appendix, table 

6.42). 

This lack of legd rights to land for a large percentage of the population ultimateiy 

has implications for environmental conservation and the prevention of wildfires. 

A w c i . ~  may not be as motivated as ejickrtarios to follow safe buming techniques and 

presewe the land, since they do not legally 'own' it and cannot therefore pass it on to theù 

descendants. Their 'stake' in the land has been weakened, and with it the incentive to save 

it for funire generations. More recent applications of the Agrarian Refom laws have 

-72- 



contributed M e r  to this erosion of the conservation ethic. Land in San Pedro Soteapan 

and Ocotal Chico is only now undergoing the legal pmcess o f  parcelization and 

redistribution, and there are no guarantees that fmers will be aiiotted the land that they are 

currently famiing. Motivation to bum plots carefiiily rnay therefore be lacking ia that 

fmers may be reluaant to invest work in presexving land that they may be forced to move 

from in the near future. 

NO I N C E M  FOR 
CONSERVATION 1 

Figure 7: AgrPnan Reform and its Effaon Fire Control. Municipality ofsateapan. Veracruz Mexks 

Key- cause indicated by hawgon: problems by rectangka Outcornes by diammds; and effects by oMls and cPde 



As Buckles and Barreto put it, "famers are not disposeci to invest in a resource conservation 

technology that will produce long-term benefits if they dont have secure access to a fami 

plot" (1995: 280). 

The sale of property is also adding to the decline of family and comrnunity solidarity. 

Land that traditionally had to pass from father to son can now be sold for cash to the highest 

bidder, resulting in intense rivalries within and between families as relatives compete with 

each other to purchase land (PSSM, 1996: 3-16). For example, 1 know of one incident 

where two brothen became embroiled in a machete fight over who would take over their 

father's plot, with one brother losing a hand. 

5.3 Effects of Christianity and State Education 

Finally, the transfer and imposition of European religion, language and values as well 

has had an eflkct on the traditional conservation ethic and motivations to follow safe buming 

practices. Local people, particulariy children, are being alienated from the traditional 

values and spiritual beliefs of their ancestors, resulting in grave consequences for the 

environment and its presewation. Respect for nature and, indeed, respect for traditional 

spirituality has been greatiy eroded by these powefil social forces, helping to foster an 

attitude of apathy towards control of wildfires. 

Cbisli'anity 

The Spawh began the process of wnveiting the indigenous population of Southeni 

Veracruz to Chnstianity alrnost immediately upoa their amival in the early sixteenth cenairy. 
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Only a few years after the conquistadores landed, there is evidence that missionaries were 

enwuragiag indigenous groups such as the Zoque-Popoluca to abandon traditional spiritual 

belief systems in favor of Christian doctrine (Félix-Bkz, 1973: 65). By 1534 the parish of 

Oaxaca, which included the south of present-day Veracruz, was founded, and reference is 

made to five Christian friars who were sent to the t o m  of Coatzacodws to convert 

indigenous peoples (ibid: 65). Christianity continued to spread and flourish throughout 

Mexico over the next few centuries. In the Sierra, while there were few Spanish colonists 

actually settiing in the region, infiltration of the new religion was still very much a reality, 

as evidenced by the large bel1 in the Catholic church of San Pedro Soteapan, which is 

inscribed with the date of its arriva1 in the towvn in the 1780s (ibid: 73). Today, the people 

of the Sierra are considered to be Christian, although there are a variety of denominations 

and sects represented. In San Pedro Soteapan, 80% of the population is Catholic and 20% 

Pentecostal, while in Ocotal Chico, Protestantism dominates (Jimenez-Lopez, 1993: 9). 

The introduction of Christianity, with its doctrine denouncing al1 other forms of faith 

has had, needless to Say, an overwhelmingly negative impact on the traditional worldview 

of the Zoque-Popoluca (Félix-Baez, 1973 : 184). For example, Christian missionaries 

quickly moved to replace what they perceived to be immoral matrimonial practices, banning 

cross-cousin marriage outright as ~incestuous" and denouncing polygyny as offensive to 

Christian morality, leading to a signiticant decrease in these forms of union (ibid.). Other 

areas of traditional spintuality were also attacked as immoral and denounced, and few but 

Elders still follow or wiii admit to knowleûge of the ancient gods and spirits. Sacred rituals 

which in the put played an integral role in spiriaial life are being forgotten or pmcticed in 
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an attenuated form. For example, as early as 1940, Foster argwd that the Vugin Carmen 

had supplanted Homshuk, the God of Corn as the most powefil patron of good crops, with 

fmers traveling to Catemaa, every year at Easter to pay their respects to her (Foster, 1940: 

42). During fieldwork in 1972, Félix-Baez observed thaf aithough the ritual associated with 

corn planting, La Siembra L la Siete Dias, was still being practiced, it was only being done 

by the eldest men of the community, and its overall importance had been greatly reduced 

(1973: 98). According to Stuart, younger men were often ignoring the traditional custom 

of asking permission from the Chaneco before hunting in the forest (1978: 189). Elden, in 

fact, are increasingly held in contempt by the younger generations for clinging to what the 

young see as outdated beliefs. Blanco describes the recent tension in San Pedro Soteapan 

between Elders who still believe it necessary to follow traditional rituals such as the 

ceremony of the Xmas, and the younger men belonging to a Catholic sect who feel it a waste 

of time and money, saying that "only the old people still believe in praying to naturai spirits" 

(1994a: 19). 

State Education 

Along with Eumpean religion, state-run schools have been another major means of 

culturally assimilating indigenous populations throughout Mexico (Chevalier and Buckles, 

1995: 262). Schools emphasizing the Spanish language and mestizo values are cammon now 

in many tom of the Sierra, and vimially al1 of the indigmnis population is now wnsidereâ 

to be  biliagud. According to researchers, formal education has been used by the 

government as an instrument to integrate the indigenous people of the Sierra into the 
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national culture (PSSM, 1996: 4-10). 

While state-run schools have been established in both San Pedro Soteapan and Ocotal 

Chico, there are more schools, higher rates of Iiteracy and slightly higher rates of 

bilingualisrn (Spanish and Popoluca) in San Pedro Soteapan, leading one to believe that 

enculturation through formal education has been felt more strongly here. San Pedro 

Soteapan has five schools-two preschools, two primary schools and one secondary 

school-which had a total student population of 900 in 1992 (Jiminez-Lopez, 1993128). As 

Table 3 below indiates, the rate of literacy for children between the ages of six and fourteen 

stood at 65% in 1990, with 98% of the population considered as bilingual. Ocotal Chico, 

on the other hand has only one preschool and one prirnary school, with only one young man 

attending secondary school at the time of my fieldwork. The rate of literacy for those 

between the ages of six and fourteen was significantly lower than that of San Pedro Soteapan 

in 1990, with bilingualism rates slightly less as well (ibid.). 

Table 3: Rates of Literacy and Bilingualism hi San Pdro Soteapan and Ocotal 
Chico, 1990 

San Pedro Soteapan Ocotd Chico 

Meracy (6 to 14 yrs.) 65% 

(iteracy (over 15 yfs.) 40% 
l 

bilingualism 98% 

Source: Bhnto, 1994r: Tabk 6.30 and 
6.41. rmndbt 



The growing use of television and radio in the last few years has increased exposure 

to national culture even M e r .  A significant number of households aow have radios, and 

more and more are purchashg television sets, partidarly in San Pedro Soteapan, so that 

MUially ail have sorne degree ofaccess to local and national broadcasts. For example, duriag 

my fieldwork 1 was stnick by the popularity of nationally-produced 'soap operas', and r d  

on several occasions how people would cluster around t.v. sets when such shows aired. 

Telaision and radio are fast bewrning a primPry means ofsocisüzaton, usurping the role that 

the t e h g  of traditional myths and legends by Elden once played in imparting values to the 

young. 

The educational system has haci, l ie  the church, a detrimentai effect upon 

bdamentd aspects ofindigenous culture. By stressing the teaching of the national language 

and system of values, schools are fostMng growing feelings of shame and embarrassrnent 

among children over their own ethnie heritage (Chevalier and Buckles, 1995: 262). In San 

Pedro Soteapan in particuiar, adolescents retiise to speak the Popoluca tongue. A complete 

lack of respect for many aspects of traditional culture is developing, making children less 

receptive to traditional ethics and spirituality as taugbt by Elders. A b h e r  is forming 

between the older and younger generations, making the oral transference of traditional beliefs 

and vaiues that much more diffidt, a difticulty compounded by the fact that, with childreo 

attending schod, thae is simply les  oppomugty to Ppad time teachg and sociaiizing young 

people. 



The LOSS of Tradtiunal Spin'tuafie and the Consewuîion Ethic 

This erosion of indigenous culture and the traditional worldview through the 

influence of national religion and education hm had, in tum, far-reaching consequences for 

the environment and fire control. As describeci d e r ,  Zoque-Popoluca beliefs about nature 

and rules goveming its use are embodied in myths and rituals associated with gods and 

naairal spirits such as Homshk and C h e c o .  Through these myths and rituals, the Zoque- 

Popoluca afirmed and passed on their ancient respect for the environment to the next 

generation. In superimposing itself upon a traditional belief system which saw nature as 

sacred and humans as intimately interrelated with al1 species, the Christian church is 

contributing to a philosophy which places humans at the apex of a hierarchical classification 

of nature. separating them from the natural world and giving them dominion over al1 of its 

parts (Livingston, 1994: 57-58). More and more this philosophy, so fundamental a part of 

the ideology of capitalism, is undennining traditional Zoque-Popoluca relationships to 

nature, especially amongst children too young to have been fully socialized into ancient 

ways of thinking. Under its influence, as Sruuki puts it, the natural world is conceptualized 

increasingly as an object sui generis, towards which there is little respect: 

We are strangers in the world; we no longer belong. Because 
it is separated from us we can act on it, abstract from it, use 
it, take it apart; we can wreck if because it is mother, it is 
a l h .  (1997: 191) 

People are becomiag disconnected from the environment and their traditional 

community values, and with this disco~ection cornes a lack of empathy. People care less 

about preventing ecological damage, and are less inclined to devote time and energy to 
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conservation measures such as fie control. In the more isolated towns such as Ocotal 

Chico, where there is las participation in the market economy aud schools and more 

reliance on making a living from the land, the effect woufd be mitigated to a certain degree. 

I 
LOSS OF 

CONSEMON 

Figure 8: Christianity and State Education and their Effec! on Fire Contral. M u n i u p l i ~  of Soteopan. 
Veracruz Mexico 

Key (=auses indicatûd by hexagorts: problems by rectangies: outcornes by dMmondsr and effects by wds and crde 



In fact, farmers from both villages describe people from Ocotal Chico as being more 

'knowledgeable' in a traditional sense about the environment and its preservation than 

people from San Pedro Soteapan. 

Such a situation might explain allegations by local farmers that people, particularly 

young boys, are deliberately sening fires either as a diversion from boredom or for the 

simple enjoyment of starting a flue. These people are said to toss matches or lit cigarettes 

into the flamrnable vegetation of a recently cut rnilpa or other stands of dry vegetation as 

they pass dong a mad or path. Fannen believe once again that this occurs more frequently 

in San Pedro Soteapan, both because of the careless attitude of its citizens and its proximity 

to the heavily-traveled main road. 

It should be pointed out that researchers in the area give little credence to such 

daims, saying that such malicious behavior just doesn't seem to fit with the overall character 

of the people of the Sierra. However, it is difficult to simply dismiss such assertions. 

Everyone 1 spoke to in the two villages gave this as an important reason foi wildfires 

occumng, and at least one researcher in the area claims to have seen a young boy attempting 

to start a fire in a field of grass, running away when he realized he had been observed 

(Perales, 1992144). Stuan's Nahua collaborators also gave diis as a major reason for 

wildfires, explaining that passing travelers will set grass fires as they pass, simply "for their 

pleasure" (Stuart, 1978:127). It is interesting to note that this problem has also been 

mentioned by researchers in other parts of tropical Latin Arnerica, for example by Janzen 

in Honduras (1 995). In my own te~earch, 1 did not find anyone who had aaually witnessed 

somane setting a fue, nor had any of the famers I spoke to ever heard of anybody being 
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caught in the a q  although thi may have been due to the fact that famers would be hesitant 

to share such sensitive information with an outsider. 

5.4 Summary 

Fires in San Pedro Soteapan and Ocotal Chia are not only the result of 

environmental change, but of cultural change as well. As wider emnomic, political and 

social forces exert their influence on the Zoque-Popoluca, key aspects of traditional culture 

are being transformed, leading ultimately to a weakening of the conservation ethic and 

motivations to properly control fire. Participation in the regional cash economy, particularly 

in San Pedro Soteapan, has resulted in the breakdown of community solidarity and a decline 

in labor reciprocity, making it dificult for farmen to gather together enough helpen to 

cany out d e  buming. Decreasing reliance on subsistence agriculture, again more so in San 

Pedro Soteapan than in Owtai Chia>, has weakened the ancient wnnection between people 

and the naniral environment, undermining motivations to protect the land from wildfires. 

Agrarian refonn legislation in both wmmunities has disnipted the traditional system of land 

tenure and inhentance, creating a class of legally landless famiers who may not be as 

motivated as those who hold legal rights to land to follow safe buming practices and 

preserve the land for future generations. Land parcelization and redistribution has made 

f m e r s  reluctant to invest time and energy on conservation practices such as fire coneol, 

since there is no parantee that they will be allotted the land that they are currently fming. 

Finaily, the influence of state religion and education in both communities has erodeâ the 

traditionai worldview, alienating people from the spiritual beliefs and values of their 
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ancestors which stressed interdependency and respect between humans and the natural 

environment. Generally speaking, it appears that the inhabitants of Ocotal Chia, have been 

relatively more successful in preseiving cultural traditions such as community solidarity, 

Iabor reciprocity and the conservation ethic than the people of SM Pedro Soteapan. Ocotal 

Chico is more isolated and farmers and their families participate to a somewhat lesser degree 

in introduced aaivities such as wage labor and state education progrms. Farmers Say that 

it is the continuing sense of 'cornmunity' which makes fires less likely to occur in Ocotal 

Chico than in San Pedro Soteapan. 



Chapter 6 

CONCLUSION 

How. then, cm the problem of wildfires be dealt with? In this concluding chapter, 

I summarize the arguments put forth in this thesis regarding the causes of wildfires in San 

Pedro Soteapan and Ocotal Chico, and discuss sorne ways in which the problem can be 

addresseci. Because the causes of wildfires are complex, solutions must be complex as well, 

and must involve both indigenous people and outside institutions at al1 Ievels. Previous 

govemment programs to deal with fire and other environmentally destructive phenomena 

in the Sierra have been poorly designed, underfunded and ineffective, and in some cases 

have contributed to the problems they were supposed to address. The non-govemment 

organization Proyecto Sierra de Santa Marta (PSSM) has begun to address some of the 

problems associated with environmental degradation in the Sierra de Santa Marta, including 

the problem of wildfires. An essential aspect of bis approach has been the participation of 

local people and the use of their knowledge. 

6.1 Why Mi@ Burns are Escaping 

In the pas  wildfires caused by escaped m i I p  bums were rare in San Pedro Soteapan 

and Ocotal Chico for hm, basic reasons. First, the naairal resource management strategies 

of the Zoque-Popoluca were based upon a worldview which included a strong conservation 

ethic. In the case of nilp bumuig, detailed knowledge associated with effeaive fire 

control was passeci h m  generation to generation in order to protect the land from wildfires. 
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Second, the raidorest ecology of the time, which was well-maintained by the conservation 

practices of local fmers ,  was naturaily resistant to fire. The mature, intact forests and 

fallows created a wet, humid environment which simply did not support combustion for 

most of the year. 

However, over the last few decades, escaped rnilpa bums have become much more 

frequent, particularly around San Pedro Soteapan. Deforestation and its accompanying 

e f f m  have drastically altered the natural environment, destroying it's naiural resistance to 

fire and creating a landscape much more susceptible to wildfires. Traditional techniques of 

fire control. adequate under past ecological conditions, have become increasingly unsuited 

to the changing environment. The relatively higher level of degradation to forests and 

fallows in San Pedro Soteapan means that it is much more dificult to control milpa buming 

here than in the less degraded area surrounding Ocotal Chico, making it more likely that 

fires will escape. 

As well. wider economic, political and social forces have transformed key aspects 

of Zoque-Popoluca culture, leading ultimately to a weakening of the traditional conservation 

ethic and motivations to properly control fire. People are not as willing to help each other 

to cany out safe burning techniques, are in some cases not as dependent on the land for their 

survival, are losing their cornmitment to conservation measures through the loss of land 

nghts, and have less respect for traditionai spirituality and the environment through a 

fundamental shift in worldview. The residents of Ocotal Chim, with their physical isolation 

and lower participation rate in introduced activities such as wage labor and state education, 

have been relatively more successfiil in preseMng a sense of 'community' and motivations 
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to bum carefully than the residents of San Pedro Soteapan, making it less likely that fves 

will escape control. 

6.2 Solutions to Deforestation 

Following the arguments presented regarding the effects of deforestation on fire 

control, it seerns that there are NO possibilities for intervention: (1) forest conservation and 

reforestation, which would begin to address some of the ecological conditions conducive to 

fire; and (2) new approaches to reducing and controlling fires, which would address the 

inadequacy of traditional techniques in the altered environment. Unfortunately, govemment 

assistance and support for such programs has been either ineffective or non-existent, due 

mainly to the national fiscal cnsis and the marginalization of agriculture from the political 

and economic agenda (Buckles and Erenstein, 1996: 16). Numerous state programs for 

rural development have wllapsed over the last few decades and SAGDK the federal agency 

responsible for agriculture, has virtually no presence in the Sierra de Santa Marta (ibid.). 

The PSSM is the only organization working in the Sierra to promote forest conservation 

(Chevalier and Buckles, 1995: 344). Since 1991, they have been invoived in a number of 

activities directly related to fire prevention and control. 

F m  Conservation and Refomtation 

EfEorts have been made to pfotect what remains of the old-growth forests in the 

Siam In 1980, some 82,000 Ha of highland forest were formally declared a protected a m  

(Chevalier and Buckles, 1 995: 347). By 1986, the Mexifan govemment and the United 
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Nations recognized the area as a Special Biospbere Reseme. Unfortunately, these 

declaratiom remained unknown to both indigenous people and many govemment agencies 

(ibid.). Major land use projects have completdy ignored these official conservation policies, 

and the population continues to enmach on the reserve without restriction. Part of the work 

of the PSSM has been to pressure govemment authorities to strengthen the implementation 

of the resewe principles (ibid.). However, application of the declaration has been difficult 

due to the vagueness of some of these principles and on the number of stakeholders which 

must be consulted, since land can be either pnvately owned, owned by an ejido, or be of 

indeterminate ownenhip (PSSM, 1996: 5-9). 

While the govemment has sponsored a few refore~fation pmgracns in the Sierra, such 

efforts have been small-scale and largely ineffective (Buckles and Erenstein, 1996: 16). A 

uee planting program launched by the PSSM, however, seems to hold more promise. The 

initial priority area for the program is the land adjacent to rivers and strearns, because of the 

importance of protecting hydrological resources from siltation caused by nin-off. The 

project has focussed on planting species which have commercial or domestic use value so 

that famiers will have a greater incentive to protea the newly reforested areas. In severely 

degraded lands, the PSSM plans to employ two techniques to prepare the land for 

reforestation: (1) constnict ditches (sp. t i e m  ciegus) on dopes to catch water and limit soi1 

erosion; and (2) plant green mmure a o p s  to quickly nstore soi1 fertility to a level which can 

support tree growth (PSSM, 1996: 5-10). 

Preliminary evaluations of the reforestation program have been positive (Sanchez 

and Win& 1998: 27). Local people througbout the Sierra have played a central role in the 
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program's implementation, and there seems to be a high degree of motivation and 

cornmitment on their part to continue these efforts. According to the PSSM, 340 people in 

7 communities were involved in reforestation in 1996-97 (ibid.). For example, in the 

villages of El Pescador and El Mangal to the east of San Pedro Soteapan, community 

members have plantai 200,000 trees around rivers to protect watersheds and have begun to 

reforest the mangrove swamp around the Laguna de Ostion (ibid.). People in this area have 

also begun to plant dense rows of trees to create a living fence for the local deer population. 

Despite these successes, however, project researchers point out that reforestation still faces 

some important obstacles, including the long time period before such a program can show 

its economic viability to farmen and the significant arnount of land that needs to be 

reforested (PSSM, 1996: 5- 12). 

To address the problem of deforestation related to over-fanning, the PSSM has 

explored alternative techniques of cultivation which would (1) increase soil fertility and 

erosion control so that farmers would not have to rotate their fields and clear new land and 

burn as often; and (2) eliminate the need to bum altogether, so that land could no longer be 

damaged through repeated agricultural buming and escaping fires (Sanchez and Wind, 

1998: 27). As rnentioned earlier, the use of green maure cover crops, which involves 

planting velvetbean in a fallowed plot, slashing it and allowing it to decompose without 

burning to fdl ize soil for planting, appears promising. The technology has been introduced 

to more than 3,000 fanners in the region through a campaip featuring local farmer 

extensionisîs, and the project is well-known throughout the region (Chevalier and Bucldes, 

1995: 344). 
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The PSSM has also experimented with the use of wntoured hedgerows, a technique 

which involves planting rows of Gfiricida sepium, a leguminous tree species native to the . 

region, at periodic intervals in a plot to protect against soi1 erosion (Buckles and Erenstein, 

1996: 23). This technique is also associated with a decrease in agricultural buming, since 

farmers do not want to destroy the hedgerow with tire (ibid.). However, both of these 

programs have experienced some difficulty in overcoming the deeply ingrained traditional 

custom of buming prior to planting. Some farmers continue to bum even if green manure 

or hedgerows have been planted, while othea have had these crops destroyed when fires 

escape €rom neighboring m i l p .  For example, during my fieldwork in Ocotal Chico, 1 

leamed that of the 12 farrners growing green manure crops in this are* 4 of them had 

deliberately bumed it, with one claiming that buming was necessary to get rid of a weed that 

had invaded his plot. 

Conîrol of Fins 

Raising public awareness about the dangers posed by wildfires has been a major 

priority for the PSSM since 1991, a year, as mentioned earlier, in which fire destroyed 

thousands of hectares of forest and agrîcultural land in the Sierra (Sanchez and Wind, 1998: 

27). To combat the problem of wildfires, the PSSM has encouraged famers to either not 

bum at all, or at Ieast to follow traditional fire control practices, delivenng this message 

through community workshops, assemblies, and a video which was shown widely 

throughout the Sima (ibid.). The video, featuring indigenous fmers ,  describes traditional 

techniques of fi» control and clearly outlines the threat that fues pose to local resources 
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(PSSM, 1994). Flyas and posters featuring sirnilar information have aiso been distributed 

widely throughout the Sierra, in the hope that local people will be stimulated to practice 

more careful buming practices. 

According to evaluations, the campaign, seems to have been successful in at least 

raising awareness of the importance of preventing wildfires (Sanchez and Wind, 1998: 28). 

The PSSM daims that 270 people from 7 communities participated in the campaign to 

prevent fires, and 260 people in 10 communities did not use fire to prepare their plots for 

planting (ibid.). Several local farmers working as extensionists for the PSSM have 

commented that they consider the prevention of wildfires to be the most important impact 

they have had on their communities. For example, one man from El Pescador noted that "It 

was a giant step. It made us aware of the need to control fires, so they dont run wild. 

Nature began to heal itself' (ibid.). Another man, from Santa Rosa de Hueyapan, explains 

the impact the PSSM campaign hm had in his village: 

Before, coffee plantations would also catch fire. Medicinal 
plants had disappeared. From that time, people began to try 
and prevent wildfires. Now people practice 'half burns' or 
they bum their whole fields but they let others in surrounding 
pnrcekn know and take precautions. Fire doesn't run free any 
more. Wildfires were stopped and reforestation came in ... 
medicinal plants started to corne back This was an important 
achievement in tenns of health (ibid.). 

While the pmgram appears to be having an impact on the problem of wildfires, it is 

based on what 1 consider to be the mistaken assumption that fies occur mainly because 

indigenous people have 'loa' the technical knowledge associated with fire control (Paré, 

1991: 2). Many experts, in fact, believe that this is a primary cause of wildfires throughout 



tropical Mexico. For example, Flores argues that the increasing incidence of fires in Chiapas 

is "...due to the lack of knowledge of controlled buming techniques and the lack of adopting 

the minimal measures of safety necessary to avoid fires escaping human control" (Flores, 

1994: 53). However, as 1 have argua fmm a technical standpoint the problem seems to be 

more one of continued use of techniques that are no longer adequate to control fire in the 

new environmental conditions which now prevail, than a loss of f i e  control knowledge. 

This program could thus be strengthened by stressing that traditional techniques, particularly 

the lax fire control measures when burning established rnifp or immature fallows, may no 

longer be adequate in the changing environment of the Sierra. Farmen need to be reminded 

that even more care must be taken now than in the past, and that new approaches must be 

found which take into consideration the drier, windier conditions and the greater 

flarnmability of the degraded fallows and forests. For example, as some f m e r s  suggested 

to me, it should be emphasized that firebreaks should always be built regardless of the type 

of terrain that one is buming, and that enough helpers be on hand to properly control the fire. 

As well, additional techniques such as consmcting large fre breaks in particularly 

susceptible areas to protect m i i p  from approaching fires could also be emphasized. 

The PSSM also rewmmends establishing a properly-equipped volunteer fire brigade 

of about 12 men in each community of the Sierra de Santa Marta to work in fire prevention 

and fire fighting (PSSM, 1996: 5-27). They suggest that the larger towns such as San Pedro 

Soteapan should have at least two brigades available, to fight the larger fires that often occur 

in these areas (ibid.). These brigaàes, which would operate over the five months of the year 

in which fues are most common, could also provide education and training to other 
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inhabitants of the Siena about fue and fire control. Other proposed measures include 

establishing observation towers for detecting fires, a communication network, and an 

operations plan to effectively coordinate fue-fighting efforts, particularly for larger fues 

(ib id.). Another way of controlling tires is through legislation. However, federal legislation 

to control fire hasn't had zmajor impact in the Sierra de Santa Marta, mainly because there 

is no way to enforce such laws (ibid: 5-26). A more meaaingful approach encouraged by 

the PSSM calls for communities to draft and enforce their own laws. For example, in the 

town of Pajapan, the communal assembly passed a raolution prohibiting the burning of land 

(Sanchez and Wind, 1998: 28) . As well, as mentioned earlier, fannen in Ocotal Chico have 

implemented an informal fine system which forces those who allow their fires to escape to 

pay compensation to any fanner whose coffeefilica is damaged. Such expenences could be 

extended to other toms such as San Pedro Soteapan, accompanied by the additional 

measures suggested above. 

6.3 Addressing the Effects o f  Cultural Change 

The problems faced by the Zoque-Popoluca with respect to the transformation of 

their culture and the resulting weakening of the traditional conservation ethic are, 

unfortunately, common in many indigenous areas throughout the world (Gmiier, 1998: 4- 

5). With respect to economic and land issues, the clock cannot be tumed back-new 

institutional arrangements based on present conditions must be developed to address 

environmental problems such as wildfires. On the other hand, reestablishing traditional 

spirituality and respect for nature is perhaps possible through prognuns that are compatible 
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with current religious beliefs and educational practices. In any case, such issues cannot be 

ignored-the efforts outlined above will fall short if they are not backed by a strong 

ideology stressing community solidarity and consemation. 

With the decline of traditional labour reciprocity, fanaers in the Sierra need to 

develop new collective anangements for controlling fire. According to Ostrom (1 992: 30 1), 

individuals will tend to switch from independent strategies for exploiting common property 

resources to more coordinated strategies if they share a common understanding that: 

a continuing independent strategies will seriously h m  the resource 

coordinated strategies exist that can reduce the risk of h m  to the resource 

othen cm be counted on to change strategies if they promise to do so 

a the cost of future coordinated strategies is l e s  than the benefits to be derived from 

adopting coordinated strategies 

There is evidence that such wmmon understandings are becoming prevalent in the 

Sierra, mainly through the work of the PSSM and their emphasis on public education and 

wmmunity involvement. For exarnple, in Ocotal Ch i a  local farmers have established a 

group to control fires, and they strictly enforce rules designed to ensure that no fires get out 

of control (Sandiez and Winâ, 1998: 28). in 1995, a group h m  Ocotal Chiw acnially went 

out and fought a nearby forest fney an example of an important shift in attitude shce 

commmities, as mention4 earlier. have not been active in fighting fires (ibid: 27). As well. 

the PSSM has encouragesi local people to form several community-based organizations 
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which have recently become involved in environmental conservation issues. These include 

the Network of Extensionists (s p. Red de Promotores), ecological committees, women' s 

groups, and product-specific groups like palm and vanilla producers (ibid: 33). The 

Extensionists, in fact, claim to have already had significant impacts in fire prevention and 

control (ibid: 35). 

In an attempt to reestablish a conservation ethic, the public awareness campaign has 

also emphasized the still considerable dependency that local people have on the rainforest 

for their subsistence. For example, the PSSM video and accompanying pamphlet reminds 

people that the rainforest plays a key role in maintaining sources of water such as rivers and 

springs, creates a favorable environment for f w i n g  and cade ranching, and provides 

building material and wild sources of food (PSSM, 1994). People are also reminded of the 

traditionai belief that each generation has a responsibility and obligation to preserve the land 

for the benefit of their chifdren. 

However, as mentioned earlier, a conservation ethic is also contingent on f m e r s  

feeling assured that they have secure, long-term access to land. While completion of the 

land parcelization scheme will settle the matter for those with legal title to land, those 

without will continue to face an uncertain future with regards to land access, a fact which 

will no doubt continue to undermine efforts to reestablish motivations for conservation. 

While such considerations are important aspects of the effort to improve resource 

management in the Sierra, the revival of traditional spiritudity wuld hold the key to 

changing the destructive attitudes which have developeâ over the last few decades. Religion 

can be a powefil motivator and, some argue, the only cultural force powerful enough to 
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create the 'paradigm shift' necessary to overcome the envimnmentally-destructive 

philosophies which have developed throughout the world through the influence of global 

capitalism (Suniki, 1998: 206). Howwer, reestablishing traditional spirituality in the Sierra 

in light of recent national and international pressures presents an enormous challenge. As 

discussed earlier, the denigration of 'things indigenous' is very strong, and the 

homogenization of cultural values through globalization is a powerful force. Nevextheless, 

the continuing reliance on subsistence agriculture for the majority of the indigenous 

population of the Sierra may be the key. People have not been completely alienated from 

the environment, and much traditional knowledge still exists. As well, the Popoluca 

language is still widely used, a crucial factor when one considers the important Iink between 

language preservation and cultural suwival. An approach which integrates indigenous 

language and knowledge into the school cumculum could be a positive first step in reviving 

traditional culture. 

C hanging environmental conditions and attitudes are behind the increase in wild fi res 

in San Pedro Soteapan and Ocotal Chiw. There has been a 'loss' of indigenous knowledge 

associateci with fire conmol- but a loss up until now more at a spiritual or ethical level than 

at a technical one. The increasing incidence of escaped mi& fires rnust be seen as a 

symptom of the overall problem of the breakdown and transformation of both a local 

ecology and a traditional way of life. 
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