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ABSTRACT

Firewood extraction and consumption are practices that require specific knowledge as well as

detailed analysis of the cultural context in which they take place. The appropriation, use and

selection of wood fuel resources were determined through open and semi­structured

interviews, guided walks, participant observation and re­call. Currently, the rural inhabitants of

the Sierra de Ancasti, Catamarca (Dry Chaco´s forest) know about, manage, use, and

appropriate firewood resources to meet their needs related to heating and preparing food in

their homes. We identified 52 species (corresponding to 44 genera, 23 families) associated

with the domestic use of fire. Among these, 42 species (81%) are currently used for food

preparation, 23 species (44%) in heating and 16 species (31%) in fire ignition and production.

Based on an analysis of frequency of mention and the Cognitive Salience Index, the most

important and preferred species among the inhabitants are Condalia spp., Lithraea molleoides

and Vachellia caven. Factors that determine the selection of the species include firewood

quality, accessibility and distance. Additional factors such as the high richness of firewood

species used and known in the region, the flexibility of the inhabitants in their choice of species,

the exclusive use of firewood for domestic purposes, collection of dead wood, and the use of

several adventitious­cultivated species associated with domestic spaces, could be reducing the

pressure on the native species and on the Dry Chaco forest in general.
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INTRODUCTION

Firewood or fuelwood species are defined

as those plants used for combustion, a

process through which heat is produced and

thus, energy is released. It is mainly used for

room heating and food cooking, including

water heating (Albuquerque et al. 2010). The

use of fuelwood resources is the one of main

energy sources of rural populations in

various ecosystems worldwide (Fox 1984;

Valderrama and Linares 2008; Martínez

2015). It is favored over other alternatives

because it is relatively accessible,



Jiménez­Escobar and Martínez 2019. Firewood knowledge, use and selection by rural populations in the Dry Chaco of Sierra
de Ancasti, Catamarca, Argentina

Ethnobio Conserv 8:3

2

(rapid growth, easy cutting, quick drying, low

weight and good combustion

characteristics), resorting to other species

only in the absence of preferred species

(Abbot et al.1997; Kituyi et al. 2001; Ramos

et al. 2008). Conversely, other studies show

that inhabitants use all the firewood species

associated with a collection area (San et al.

2012), which, in turn, could explain the wide

variety of species used. Ramos and

Albuquerque (2012) established that use

and local abundance are related to

seasonality. Nonetheless, only a few studies,

including that of Ramos et al. (2008),

focused on the differences between firewood

species and how these are related to

preference and selection.

In rural and peri­urban populations of

Argentina, firewood is one of the main

sources of fuel for heating indoor spaces

and cooking food (Arre et al. 2015). Several

studies related to the management and

diversity of this resource in the Patagonian

steppe have been published recently

(Cardoso and Ladio 2011; Cardoso et al.

2012, 2013, 2015, 2017; Arre et al. 2015;

Morales et al. 2017). The link between

firewood use and cultural practices has also

been documented in rural communities of

Córdoba province (Martínez 2015;

Rodríguez et al. 2015; Fernández 2017),

and relevant contributions to the study of

resource use in the Ambato Valley (Dry

Chaco) area were made by Gadban (1999)

and Marconetto (2008).

From an ethnobotanical perspective, the

aim of this study is to gain insights into how

important firewood is for the rural inhabitants

of Sierra de Ancasti, and to answer the

following questions: What species of

firewood are known in the area? What are

they used for? Where are they obtained?

What criteria are followed to gather and use

them? Which are the most important for the

affordable, and easy to use, among other

socio­economic, cultural, climatic and

regional reasons (e.g. availability or

abundance) (Abbot et al. 1997; Ghilardi et al.

2007; Ramos et al. 2008).

Fuelwood gathering for fire production is

a topic of paramount importance worldwide

(FAO 1983, 2008). Population growth,

increasing poverty and expansion of

agricultural borders are some of the main

factors leading to the shortage and lack of

firewood supplies (Kataki and Konwer 2002;

San et al. 2012). In places where there is not

enough vegetation to meet inhabitants’

needs, and the demand is higher than the

replacement rate, pressure is put on natural

resources, which has a negative impact on

environmental balance (Chettri et al. 2002;

Tabuti et al. 2003; Ramos et al. 2008). Not

only do these negative impacts (including

deforestation and loss of natural habitats)

affect ecosystems, but they also put the

inhabitants´ economic and social well­being

at risk. Therefore, detailed studies on the

selection, extraction and consumption of

firewood should consider both the

environmental and socioeconomic contexts

in which these activities take place (Cardoso

et al. 2013; Martínez 2015).

In the specific case of fuelwood

resources, some characteristics such as

abundance, quality, access, and availability

may have a significant influence on the local

perception of nearby forests and ecosystems

(FAO 2008; Martínez 2015). However, the

criteria that local inhabitants use when

selecting species for extraction, or for

preferring some species over others are still

unclear, and generally far from being fully

understood in scientific terms (Chettri and

Sharma 2009). Some studies suggest that

the domestic use of firewood is related to

wood quality, in which preference is shown

for species with desirable intrinsic properties
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inhabitants? To answer these questions, two

hypotheses are discussed: 1) Whether there

is any relation between preferred firewood

species and those that are actually used; 2)

Whether the perceived quality of the wood

(defined using local categories) is a

determining factor in the selection of

firewood species.

MATERIAL AND METHODS

Study area

Sierra de Ancasti is a town located in the

Ancasti District, Catamarca Province,

Argentina. Its urban center lies between 28o

23'29.3'' S, and 65o 20'65.40'' W (Figure 1).

This mountain range, which is part of the

Chaco phytogeographic region (Dry Chaco),

is a system of Pampean Sierras (Pampean

mountains) measuring over 1,200 m in

altitude. Several ecoregions converge there,

including the Yungas (Transition Forest,

Montane Forest), the Monte de Sierras and

Bolsones, and the region stretching from

Chaco Seco to Chaco Serrano (Morláns

1995; Perea et al. 2007; Palmeri et al. 2008;

Maldonado 2011). The region is

characterized by a warm­humid climate with

an average annual temperature of 19o C

and average annual rainfall ranging from 500

to 1,200 mm per year, mostly occurring

during the summer season (Bazán 2006;

Palmeri et al. 2008).

Characterized by mountainous relief, the

region features high meadows with natural

pastures, streams and small intermontane

valleys and mountainsides with woody

formations. The vegetation in the area is a

mixture of arboreal elements typical of the

semi­arid Chaco, such as Geoffroea

decorticans (Gillies ex Hook. & Arn) Burkart.,

Jodina rhombifolia (Hook. & Arn.), Reissek

and Schinopsis lorentzii (Griseb.) Engl, with

elements typical of the montane Chaco,

such as Parasenegalia visco (Lorentz ex

Griseb.) Seigler & Ebinger, Ruprechtia

apetala (Wedd.) and Zanthoxylum coco

(Gillies ex Hook. F. & Arn.) and species from

the Yungas eco­region —transition forest or

Cebil forest— such as Anadenanthera

colubrina (Vell.) Brenan, Erythroxylum

argentinum (O.E. Schulz) and Xylosma

pubescens (Griseb.). Tall meadows or misty

pastures are one of the most representative

landscapes of the Sierra at 1000­1200 m

altitude. This region is characterized by

strongly marked climatic seasonality with a

broad range of native grasslands (Elionurus

muticus (Spreng.) Kuntze, Festuca

hieronymi Hack., Jarava ichu Ruiz & Pav.,

Poa calchaquiensis Hack., Setaria

macrostachya Kunth, among others), with

some herbaceous to shrubby elements

(Baccharis flabellata Hook. & Arn., Berberis

ruscifolia Lam., Croton lachnostachyus Baill.,

and Ephedra tweediana Fisch. & CA Mey.).

The vegetation in the environments of

eastern Catamarca has been documented in

phytogeographic studies (Morláns 1995),

Figure 1. Study area, Ancasti district, Catamarca

Province, Argentina.
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floras (Perea et al. 2007; Quiroga and

Reinoso­Franchino 2010; Perea 2011,) and

forage grasses in the Dry Chaco (Quiroga

and Correa 2011). Recent ethnobotanical

contributions in the region include the

relationships between criollos of Ancasti and

forage bromeliads (Jiménez­Escobar 2015),

and between criollos and plants of veterinary

interest (Martínez and Jiménez­Escobar

2017).

Sierra inhabitants

According to the most recent data from

the National Institute of Statistics and

Census (INDEC 2010), the Sierra district has

a population of 2,900 inhabitants in a total of

786 households. This most recent national

census provides relevant information about

the use of firewood and coal, since it is

estimated that about 45 % of Ancasteños

(people from Ancasti) depend on this

resource for cooking. Furthermore, the

coverage of electrical power in the district is

about 90 %, and every town has access to

drinking water (Bazán 2006). In terms of

public health, in Ancasti, there are 22 health

posts, and there is one hospital in the urban

center.

The rural inhabitants of the region define

themselves as criollos-serranos (Mountain

locals) and lead a peasant lifestyle. Their

subsistence economy is mainly associated

with traditional systems—the open field

system—of livestock production (bovine,

goat and sheep). Family farming is oriented

towards self­sufficiency, generally including

small farms, where corn (Zea mays L.) and

squash (Cucurbita maxima Duch) are the

main crops. According to INDEC (2010),

over the last few decades, the population

has been in a continual decline due to the

migration of Catamarca’s rural inhabitants to

urban centers. Lack of employment,

changing land­use patterns, and lack of

technological­professional educational

centers are some of the main reasons why

they leave their land.

Fieldwork phase

For this project, six field trips to the rural

community of the Sierra de Ancasti were

made between August 2014 and July 2017.

Additionally, this research draws on

information collected by the Ethnobiology

team of IDACOR­Anthropology Museum of

the National University of Cordoba (UNC),

whose members have been making multiple

field trips to the area since 2011. This study

was conducted in accordance with the

standard epistemological and

methodological considerations of

ethnobotanical research (Alexiades 1996;

Martin 2001; ISE 2006; Albuquerque et al.

2010; Anderson et al. 2011).

Prior to the interviews with the

inhabitants, the municipal representatives

and the State Office for Environment and

Development in the province were informed

about the research project and its objectives.

Likewise, each household was introduced to

the project, and collaboration was requested

through verbal consent, in accordance with

the Code of Ethics of the International

Society of Ethnobiology (ISE 2006). The

household was the basis of our analyses,

where interviews and personal talks and

walks with all its members (regardless of

gender, age, role in the home) were

conducted. A total of 87 inhabitants of the

area, belonging to 46 households,

participated in open interviews with

questions focused on determining the

cultural importance of the species. The

inhabitants were also asked about their

perceptions of, the common names for, and

the local categories of use related to these
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species (Karremans 1994; Albuquerque et

al. 2010).

After reaching 46 households using the

availability criterion and the snowball

sampling technique, 31 families agreed to

participate in a semi­structured survey about

firewood, through which they were consulted

about: richness of species used at home,

important species and preference criteria,

uses (heating, cooking, etc.), gathering or

acquisition, yearly gathering cycle, storage,

and specifications to produce fire and

maintain it. The recall method (Re­call) was

also used, including, in the interviews, the

question: When was the last time you used

firewood and which type(s) of firewood did

you use? (Alexiades et al. 1996; Höft et al.

1999). At the same time and in a

complementary way, ethnographic records

were kept, occasional dialogues were

established, and data were collected with the

participant observation technique (Guber

2004; Albuquerque et al. 2010).

Guided walks and botanical collections of

firewood species were conducted with the

presence of knowledgeable criollos (men or

women from 10 households, visiting the

collection areas, one or several times, when

they were looking for firewood outside).

Botanical specimens were collected and

preserved according to established

standards (Mori et al. 2011). For their

taxonomic classification, we resorted to

specialized literature (Vascular Flora of the

Southern Cone, Vascular Flora of the

Argentine Republic) and local flora

information (Perea et al. 2007; Perea 2011).

Taxonomic specialists were also consulted,

and species identities were corroborated in

the herbarium. Subsequently, the entire

collection was deposited in the herbarium

closest to the region, the Herbarium of the

Botanical Museum (CORD), Multidisciplinary

Institute of Plant Biology (IMBIV), at the

National University of Córdoba, Argentina,

under the N.D. Jiménez­Escobar and G.J.

Martínez numbering series.

Data analysis

The frequency of mention (Fr)

corresponds to the number of inhabitants

who mentioned the species divided by the

total of the interviewees (31). In order to

make the comparisons, the categories of use

follow the considerations proposed by other

researchers on firewood species in

Argentina (Martínez 2015, Fernández 2017),

which coincide with local categories. During

the interviews, people were asked What was

the last firewood species that you used?

Based on the results and the frequencies of

the responses, the recall method was

applied. To establish preferences and define

which species are considered the most

important, two questions were posed at the

end of each interview: Of all the firewood

species that you have just mentioned, which

ones do you like the most? and Why did you

choose those three species? With the

answers, Cognitive Salience Index (CSI)
was assessed, calculated according to the

frequency and ranking of the answers

(Sutrop 2001). Firewood quality, abundance,

and availability were not measured in this

study. These variables were determined

directly by the criollos and defined in local

terms.

RESULTS AND DISCUSSION

General aspects of firewood
collection

Firewood is collected close to the owner’s

home (within a 1 km walk), by hand, with a

machete or axe (to a lesser extent, with a

chainsaw). The general pattern,
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corroborated through participant

observation, consists of collection of trunks,

sticks and dry or fallen branches, which are

carried home in the collector’s arms

(sometimes tied). In general, the boughs are

thin ­between 3 to 20 cm in diameter­ and all

together can weigh on average 10 kg.

Firewood collection is almost a daily

practice, carried out by both men and

women of any age. However, women are

key in the administration and use of

firewood, mainly for cooking and preparing

food. Although no specific time for collection

has been observed, it is usually done “early”

in the morning or afternoon (before getting

dark). According to criollos, going for

firewood is an activity that increases at the

end of April in the autumn season and

remains constant during the winter (colder

season in the year, where firewood is

required to heat the houses). Collecting

firewood may or may not be an exclusive

activity. There are specific times for

collecting firewood and times for working

with the animals, cleaning the farm,

preparing animal feed and, on the way

home, it is common to pick up some dry

firewood.

In general, there are embers on the stove

all day long, although the intensity of the

flame is managed according to the hours

when cooking occurs. The fire is also related

to the care of domestic animals – “we are

gathering firewood all the time so as to have

the stove always on and cook food for the

animals (dogs), but we burn more firewood

when having good roasted meat” (E.B. 65

years old). Participant observation was

employed to study the materials used to light

the stove fires. Neither dung, manure nor

green wood were observed. Instead, plastic

(food wrappers), cartons, and fruit boxes

(industrialized wooden boxes generally used

to transfer fruit to the produce shop) were

added to the stove fire. However, this is

more of a spontaneous than a planned

practice. Likewise, waste from pruning or

felling of all types of wood near the house,

including fruit species, can serve as

firewood. These observations are consistent

with those of Cardoso et al. (2012) who

show how the recycling of biological

products to supplement firewood, together

with forestry practices, can contribute to the

resilience of the inhabitants of the arid

environments of Patagonia.

Although some inhabitants have access

to gas cylinders or tanks, they still use a

stove and stove fire to cook. Some of the

stories told by the locals revealed the

reasons why firewood is still being used:

"there are always some embers in the stove,

to cook for animals... so, we don’t spend so

much on gas" (E.B., 70 years old) or "I use

firewood to cook things that take time, to

save gas" (M.V., 57 years old). This practice

is associated with a gas saving factor, which

in turn translates into economic savings. But

this may not be the only reason. Other

important factors accounting for the

continued use of stove fires are directly

related to time and taste: "And there is

nothing better than a good roasted meat like

this, with churqui (Vachelia caven; a native

shrub)” (D.P. 64 years old) and “the truth is

that, gradually, less wood is used ... except

for a stew, a locro (traditional stew, the dish

is a corn, beans and pumpkin soup) or

something like that” (J.V. 63 years old).

Very few households buy firewood to

supply their needs during the winter season

(18%), with Anadenanthera colubrina, and

Schinopsis lorentzii as the two most

commercialized species in the area.

However, about 86% of the interviewees

said that they do buy charcoal. Charcoal is

sold in paper bags weighting from 3 to 4 kg,

and can be easily bought in the surrounding
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stores. Some of these bags read:

“Quebracho firewood”; even so, the

inhabitants claim that the origin of this

product is unknown to them, although

purchasing it is very common, and it is

directly associated with the traditional asado

(barbecued beef). Some criollos say that this

tendency to acquire coal is recent. Win et al.

(2018) state that, given the development and

urbanization in rural populations, an increase

in charcoal production and a transition

fuelwood to charcoal are expected.

Among the rural inhabitants there is no

generalized idea of scarcity of firewood, not

even in winter, the time of greatest

consumption. However, some older criollos

say that, despite firewood being available,

the highest quality species are running out:

“Firewood is running out; we need to go as

far as 6 km to get some good firewood” (H.F.

80 years old), which implies traveling greater

distances.

In all the semi­structured interviews, the

inhabitants stated that they used firewood at

least once during the past year to cook food

and heat their homes during the winter.

Therefore, it can be confirmed that firewood

is essential for the criollos in Sierra de

Ancasti, both for cooking all year round (for

example, asados, bread and desserts) and

heating in the winter (braziers, water

heaters, and wood burners). In addition,

firewood species and fire production are

actively involved in the construction of the

social fabric of the criollos (when water for a

mate ­Argentine infusion of Ilex

paraguariensis­ is heated in a brazier and

then shared, or when a cold room is heated

in the winter). Finally, one of the statements

that describes this activity in general terms

is: "Here no wood goes unused. Every single

tree that falls or dries is a tree that is used

for firewood" (H.F., 80 years old). This shows

the flexibility and plasticity of the local

inhabitants when using different types of

firewood (Figure 2).

Ancasti firewood

This study revealed that 52 species of

plants belonging to 44 genera, and 23

botanical families are used as firewood

(Table 1). The Fabaceae s.l. family had the

highest number of species (13), followed by

Salicaceae (5) and Rhamnanceae (4). In

Sierra de Ancasti, a large number of native

fuelwood species —wild plants— has been

reported (73%), compared to adventitious,

cultivated, or naturalized species (27%). In

total, 71 common or vernacular names are

registered for plant species associated with

practices and use of fire. When ranked by

habit, most of the firewood species are trees

(38 spp; 73%,) followed by shrubs or

subshrubs (14 spp; 27%).

When comparing fuelwood species

richness with that from other rural areas of

the Chaco Serrano Forest, the results

obtained here are similar to the 56 species

registered by Martínez (2015). However, the

diversity in Ancasti is greater than that

reported by Fernández (2017), who cites 37

species of firewood in the Colón district,

Córdoba, with about 21 species common to

both areas. In comparison with other

geographical regions of Argentina, the

richness of species used in Ancasti is

considerably higher: about two and a half

times more than in the Patagonian steppe

(Cardoso et al. 2012, 2013,) and almost

twice as much as in eastern Catamarca

(Gadban 1999). Although in this study we did

not evaluate the effects of the collection of

firewood and its link with the rate of

deforestation or extraction of native plants,

one could begin to consider that this wide

repertoire of species (51 sp.) reflects the

flexibility of the criollos, who could be
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Figure 2. Firewood for the criollos of Sierra de Ancasti, Catamarca, Argentina. A: collection. B, C:

stacks of firewood (B: Salix humboldtiana, C: Shinopsis lorentzii). D: diversity. E, F, G: applications

and uses (food preparation).
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Table 1. Annotated list of the fuel plant species of Sierra de Ancasti, Catamarca, Argentina.
In alphabetical order by botanical family, scientific name and reference specimen deposited in CORD (voucher). Common
names. Origin: native of Argentina (N), adventitious, cultivated or naturalized (A). Frequency of mention (Fr %). Uses: Cooking
and food preparation (Co: cooking and boiling (c), oven (o), roast (r)); Heating (He: brazier (b), salamander stoves (s), water
heater (w)); Kindling and production of flame (St: embers and coals (e), kindling (k)). The (*) symbol, indicates that the species
does not have a reference specimen.
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mitigating the pressure on the tree cover of

the Chaco forest. In this sense some authors

suggest that when people use a large

number of species, the conservation

outcome for the forest is better, compared

with intensive use of a few plant species

(Levy et al. 2002, Ramos et al. 2008).

Firewood and Applications in Sierra
de Ancasti

The greatest number of species was cited

for the use category Food preparation with

42 spp. (80%), followed by Heating 23 spp.

(44%,) and Kindling and production of fire 16

spp. (31%) (Table 2). In all there were 464

mentions of firewood use in which a certain

species is associated with a particular use

(application). Out of these, 375 were referred

to the category Food preparation (81% of the

total mentions), followed by Heating 62

(13%) and Kindling and production of fire 27

(6%).

With proportions similar to those reported

by Fernández (2017) for rural populations of

another area of the montane Chaco (Chaco

Serrano, Córdoba), Food preparation is the

main destination for fuel resources (48%),

followed by Heating (25%). However, it

should be noted how important Food

preparation is in Sierra de Ancasti, with

higher values both in number of species and

in mentions of use. This reflects the close

link between criollos, firewood and food. In

fact, cooking is a daily activity, constant

throughout the year, which includes various

types of practices and activities described

above.

The Roast (asado ­ preparations of

meats) is the practice associated with the
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these are used all year round because they

heat up and keep water warm to drink mate.

A third application in the heating category is

Water heaters (old devices for heating

water) which nowadays seem to be losing

importance in the face of other electrical

alternatives (state­of­the­art water heaters,

hot water tanks and showers). Furthermore,

it should be noted that many times the

inhabitants prefer to put a pot of water

directly on the charcoals of the stove to heat

water for bathing.

Additionally, eleven (11) species were

registered as Kindling (young branches, dry

stems, pieces of wood), with Sarcomphalus

mistol as the most mentioned plant for this

application. Seven (7) other species of trees

were recognized for their qualitative

attributes for use as Embers and charcoals:

Celtis spp., Prosopis alba, and Schinopsis

lorentzii as the most prominent.

When species were ranked according to

the number of use categories “Tala” (Celtis

spp.) was the only firewood species

mentioned in all categories, so it can be

considered the most versatile species

greatest richness of species (28 spp.). The

firewood most mentioned for this purpose

were Condalia spp. (80.6% of the total

interviewees), followed by Vachellia caven

(77.4%) and Lithraea molleoides (61.2%).

Additionally, 12 species used to heat the clay

oven traditionally used in rural areas of

Argentina were mentioned. The most

common species were Zanthoxylum coco

(48.4%) and Salix humboldtiana (45.2%).

Firewood for the oven is usually considered

among the criollos as “weak” (lower caloric

power), which makes it ideal for making

homemade bread (baked mixture of flour,

fat, water and salt).

Three applications were mentioned by the

residents in the Heating category (Table 1).

Two are directly related to the heating of

rooms: Braziers (metal containers which are

generally round, wide and deep, and where

embers are burned) and Salamander stoves

(cast iron stoves equipped with a chimney).

Due to its ease of use, reduced firewood

consumption, practicality, and small home

rooms or spaces, the Braziers are the

preferred appliances for heating. In addition,

Table 2. Categories of use and applications with the number of species and mentions of firewood use

according to the inhabitants of the Sierra de Ancasti, Catamarca, Argentina.
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(Figure 3). Other species considered by

inhabitants as having the greatest diversity

of applications are Vachellia caven (6),

Parasenegalia visco and Lithraea molleoides

(5).

Additionally, three practices associated

with fire were found, involving five plant

species that are not used as firewood and

therefore were not included in the treatment

of the data. They are plants used as brooms

or brushes to clean the ash from the ovens

(Baccharis flabellata, Croton lachnostachyus

and C. lanatus). Residents also indicated

that the resin of Cercidium praecox, a tree

known in the area as “brea”, was previously

used to brighten­shine coal. Finally, the

ashes of “chuluca” (Ruprechtia apetala)

were used for the elaboration of bleach or

soap with which clothes were washed.

Figure 3. Firewood species with the highest number of applications in the management and

production of fire in Sierra de Ancasti, Catamarca, Argentina.

Cultural relevance and last
firewood used

The species of firewood with higher

Frequency of mention (Fr) among the

inhabitants were: “churqui” (Vachellia caven)

and “piquillín” (Condalia spp.), which were

cited by more than 80% of the interviewees

(Table 3). Other firewood species such as

“tala” (Celtis spp.), “molle” (Lithraea

molleoides), “algarrobo” (Prosopis alba) and

“quebracho colorado” (Schinopsis lorentzii)

also had high frequencies (more than 50%).

Among the species with greater Fr, only

“mora” (Morus alba) is adventitious. Despite

being a tree that is not considered “good

firewood”, it is common to see it in domestic

spaces such as patios and gardens.

According to the Cognitive Salience Index

(CSI), eleven species are considered by

local people as the most important firewood

in the area, “Piquillín” (Condalia spp.) and

“churqui” (Vachellia caven) being those with

the highest position in the CSI (Table 3).

Regarding the biogeographic origin, 100% of

the CSI species are native and characteristic

of the forest environments of the montane

Chaco. The fact that all the important

species are native is a reflection of the vast

knowledge of the local flora. This may
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and churqui are left at night and are still

glowing the next day” (F.C. 82 years old).

In local terms, quality is based on the

flame and the embers and thus, good quality

firewood is related to words such as

“beautiful, burning, durable, firm, nice,

resistant and strong”. These words are used

by the criollos to describe the positive

qualities of firewood, and the intrinsic

properties of wood related to how easy it is

to light, how long it lasts, how ember is

produced, and how slowly the fire burns out.

This is in line with studies that indicate that

the most important attributes in firewood are

those that show rapid drying rate, good

duration and production of embers, long

burning times, high heating power, strong

embers, low humidity or weight when dry,

easy ignition and combustion, little smoke,

among others (Abbot et al. 1997; Ramos

2008; Kituyi et al. 2001; Tabuti et al. 2003).

When asked about the last firewood

species that they used, the criollos

mentioned 20 species of fuel plants. Among

the most named are Salix humboldtiana and

Vachellia caven (Table 4). When

categorizing the answers given by the

inhabitants of when was the last time they

indicate that preference is culturally

determined, and is a cognitive process that

is transmitted and enriched across

generations, as Cardoso et al. (2015)

describe.

Although cultural relevance can be

analysed in terms of consensus among

inhabitants (Fr), in the question designed for

the CSI the universe of all firewood is

reduced to three that represent the most

important ones. The species with the highest

index scores, calculated according to the

frequency and ranking of the answers, are

those that are most preferred by the

residents.

For Ancasti’s settlers, the top ranked

species according to the CSI all produce

lasting embers. Ember is produced at the

moment in which wood or coal stays red and

incandescent after the fire has stopped

burning. A consensus answer among the

criollos is that they choose wood with better

embers that produce fires of good quality

and long­duration, as confirmed by some

responses: "Piquillín and Molle firewood

species are by far the best; they can glow for

up to two days" (A.B. 63 years old) or

“piquillín and molle are nice ember... molle

Table 3. Positioning of the most important firewood species according to the relative Frequency of

mention (Fr) and the Cognitive Salience Index (CSI) in Sierra de Ancasti, Catamarca, Argentina.
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used firewood, four categories were

generated. The response of greatest

consensus was: today (61%), followed by

this week (29%), this month (6%) and this

year (3%).

Although this index gives an overview of

current and recently used firewood species

recalled by the residents, we recorded the

use of a few additional species through

participant observation. These include

Vachellia aroma, Aspidosperma quebracho-

blanco, Broussonetia papyrifera, Melia

azedarach, Prosopis alba, Sarcomphalus

mistol, Schinus fasciculatus and Ulmus spp.

The results of the Re­Call method confirm

the wide diversity of firewood in the area and

provide insights into the current

management of firewood in the Sierra.

Although 75% of the species are native, the

other 25% corresponds to 14 species of

adventitious trees (introduced and/or

cultivated) that, despite not being included

as relevant species in Fr and CSI, they are

firewoods currently used in households.

Although considerable knowledge of the

local flora (linked to firewood) has already

been demonstrated, this group of

adventitious species (which are not yet

considered by the inhabitants among the

most relevant) could be involved in

processes of knowledge transformation,

where little by little new firewood species are

incorporated to meet people’s needs, a

process that has been suggested for other

Table 4. Recollection of firewood(s) used in the rural community of the Sierra de Ancasti, Catamarca,

Argentina.

* Adventitious species
** Sometimes the response included more than one species
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rural communities (Cardoso et al. 2015,

2017; Silva et al. 2018). Several authors

suggest that adventitious species, due to

their easy access, greater availability, rapid

growth and greater tolerance than native

species, can meet some of the basic needs

of the inhabitants and, in a certain way,

diversify the supply of plants. The use of

these exotic, introduced or cultivated species

would also be a way of reducing pressure on

native species and, in the case of Ancasti, a

measure that could mitigate the clearance

and deforestation of the Dry Chaco’s

ecosystems.

According to Ramos et al. (2008), for the

Brazilian Caatinga, there is a correlation

between firewood species preferred by

residents and the use and selection of

species, even claiming that the species most

commonly known are those most frequently

collected, regardless of availability. However,

this pattern seems not to be met for the

Sierra de Ancasti. Indeed, adventitious

species such as Broussonetia papyrifera,

Ficus carica, Melia azedarach, Morus alba,

Popolus spp. Prunus persica and Ulmus

spp. gain prominence probably because they

are associated with domestic spaces

(fences, gardens, courtyards), decreasing

distances and increasing accessibility, thus

making collection easier. As suggested by

other studies such as Albuquerque et al.

(2009), Cardoso et al. (2012, 2015) and

Silva et al. (2018), the frequent use of

adventitious species in Sierra de Ancasti

could be related to the accessibility of

fuelwood.

Regarding cultural appropriation,

Marconetto (2008) states that the supply of

firewood in human groups is governed by

needs and preferences, considering that

selection may be determined by cultural

principles and not always by the "principle of

least effort". Cardoso et al. (2015) considers

that the selection of woody species is related

to their combustion characteristics under a

social foundation resulting from cognitive

knowledge (transmitted and enriched

through generations). In the particular case

of Ancasti, results show that the preferred or

relevant species are apparently selected for

what they call “quality” (general term, which

is associated with the intrinsic properties of

wood, such as durability of embers or the

heating power of the flame), implied in

phrases such as: “Here there is no wood that

is not taken advantage of”, “Tree that falls or

dries, tree that is used for firewood” (H.F. 80

years old) or "everything is wood here" (D.P.

64 years old). According to residents, other

factors such as those related to the

abundance of the species and the distance

required to collect them are central when

selecting and using firewood.

Although this study did not evaluate

firewood collection patterns according to

seasonality, this factor has been shown to

have significant negative environmental

impacts (Chettri et al. 2002; Ramos and

Albuquerque 2012). In Ancasti, the collection

of firewood for domestic use may have a

negligible direct impact on the native flora as

compared with the collection of firewood for

commercial use and coal­making in small­

scale industries which require large

quantities of wood that is sometimes cut

green (Tabuti et al. 2003; Win et al. 2018).

CONCLUSIONS

The inhabitants of the Sierra de Ancasti

know, manage, use and appropriate arboreal

and shrubby resources to meet their basic

domestic needs, such as the preparation of

food, and the heating of their homes.

Likewise, firewood is important in community

and family life, because the practices

associated with fire ­ drinking mate from the
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brazier, or heating rooms during the winter

–strengthen the social fabric, and maintain a

constant flow of knowledge (environmental,

cultural, family and social).

At the local level, the main attributes of

Sierra de Ancasti's firewood species are

known among the population. However,

according to the criollos the selection of

species is determined, not only by their

quality (intrinsic properties), but also by their

availability in terms of accessibility and

walking distance. Future studies of these

factors will be important to understand the

current and actual use of wood energy

resources.

It is well known that the intensive use of

fuelwood resources can pose a threat to

natural ecosystems. However, in the Sierra

de Ancasti, several mitigating factors should

be considered such as: the high richness of

firewood species used and known in the

region, the flexibility of the inhabitants in the

selection and collection of different species,

the exclusive use of firewood for domestic

purposes, the collection of dead wood and

the use of several adventitious­cultivated

species associated with domestic spaces.

These factors could be reducing the

pressure on the native species and on the

Chaco's forests in general.

At present, the effect of the collection of

firewood on the species, and its impact on

the ecology of populations in Sierra de

Ancasti is unknown, and this is a topic that

could be of interest future studies. The

documentation obtained on fuelwood

species represents an important step

towards the preservation of knowledge and

local environments in the Dry Chaco.

Furthermore, understanding peoples’

perceptions and the different forms of

resource appropriation can strengthen

conservation strategies in the Chaco forest

by integrating local values and practices,

guided by principles of respect and inclusion.
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