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Foragers, tropical forests and the formation of archaeological 1 

evidences: an ethnoarchaeological view from South India 2 

 3 

1. Introduction 4 

Tropical forests have been an important habitat for various human societies since the 5 

Late Pleistocene (Mercader, 2002; Gosden, 2010; Perera, 2010; Summerhayes et al. 6 

2010; Barker, 2013; Roberts and Petraglia, 2015). Although some have questioned the 7 

ability of foragers to live independently in tropical forests (Hart and Hart, 1986; Bailey 8 

et al., 1989; Headland and Reid, 1989; Bailey and Headland 1991), more recent studies 9 

have shown through archaeological, ethnological, ecological and linguistics evidence 10 

that tropical forests could be and have been a rich ecological environment for human 11 

habitation (Dufour, 1990; Bahuchet et al. 1991; Colinvaux and Bush, 1991; Endicott 12 

and Bellwood, 1991; Stearman, 1991; Willis et al., 2004; Roberts et al. 2015). 13 

Nonetheless, the direct archaeological evidence for human occupation of tropical 14 

forests remains sparse and is mostly confined to caves and rock-shelters (Mercader, 15 

2002; Roberts and Petraglia, 2015).Few studies also presented archaeological 16 

evidences preserved in open-air sites (e.g., Mercader et al., 2002; Simpson et al., 2008; 17 

Perera, 2010; Summerhayes et al. 2010). This situation raises the question whether the 18 

archaeological record presents evidence of absence or absence of evidence. While the 19 

former has significant implications regarding the role of tropical forests as a habitant 20 

for human dispersal and evolution, the latter option may simply be the result of research 21 

bias or post-depositional processes. 22 

The ethnographic and historical data from the last centuries point out that the 23 

majority of forager groups in South and Southeast Asia tropical forests live in open-air 24 

sites (e.g., Endicott, 1979; Morris, 1982; Bhanu, 1989; Lye, 2004; Gardner 2000, 2012; 25 

Bird-David, 2009). Thus, there is no reason to assume that prehistoric foragers differed 26 

and avoided open-air sites in tropical forests (Anderson, 1997). However, apart from 27 

few sites in Papua New Guinea (Gosden 2010; Summerhayes et al. 2010), 28 
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archaeological evidence for open-air sites associated with foragers activity in tropical 1 

Asian forests is almost completely absent. It is believed that the environmental 2 

conditions in tropical environments do not favour the preservation of open-air sites as 3 

opposed to caves and rock-shelters (Tappen, 1994; Mercader et al., 2003; Taylor, 2011). 4 

However, the few geoarchaeological studies which have examined the post-5 

depositional processes of archaeological materials in open-air sites in tropical 6 

environments have shown that anthropogenic materials (mainly charcoal, phytoliths 7 

and chemical residues) can be preserved (e.g., Mercader et al., 2002; Simpson et al., 8 

2008; Perera, 2010). We are therefore most probably facing research bias or intensive 9 

post-depositional formation processes, which have led to the underrepresentation of 10 

open-air sites associated with foragers in tropical forests, rather than facing a true 11 

reflection of a preference made by past human populations.  12 

In this paper we examine the archaeological site formation processes related to 13 

foragers’ ways of living in a tropical forest and how their daily practices and adaptation 14 

to the environment influenced the formation of the archaeological evidence. We present 15 

an ethnoarchaeological case study from South India as part of an integrated project 16 

involving social anthropology, ethnoarchaeology and geoarchaeology. Here we present 17 

the results from our long-term ethnographic work among a contemporary forager 18 

community and the excavations of their abandoned sites located deep in the forest (For 19 

detailed description of the laboratory-based analyses see Friesem et al. submitted). We 20 

use the ethnographic data in order to link the social behaviour of the studied group with 21 

patterns of material deposition and then study the potential of these deposits to preserve 22 

archaeologically in open-air sites in tropical forests. 23 

 24 

1.1. Archaeological Site Formation 25 

Archaeologists encounter human occupation sites long after their abandonment. Many 26 

different agents and processes might have altered, preserved or disrupted the 27 

archaeological material and site since its initial occupation phase, via its abandonment 28 

until it is unearthed by archaeologists (Schiffer, 1987). While most of the 29 



3 

 

archaeological investigation is of the formation of the archaeological record, which can 1 

be directly associated with past human behaviour, it is evident that the environmental 2 

setting plays a significant role in the formation of the current archaeological context. 3 

Many geoarchaeologists who study site formation processes distinguish between 4 

natural and anthropogenic formation processes, while acknowledging their interaction 5 

and relations (Butzer, 1982; French, 2003; Goldberg and Macphail, 2006). Nonetheless, 6 

a clear distinction between natural and anthropogenic (human-related) formation 7 

processes might oversimplify their complex relationships in terms of archaeological 8 

site formation processes. Environmental influence can be observed through human 9 

adaptation to the environment. In certain environments there would be specific 10 

materials and resources available to humans. On the other hand, human habitation 11 

modifies and alters the landscape. Post-depositional and post-abandonment processes 12 

may occur both as a result of human activity as well as due to the natural environmental 13 

conditions. Thus, archaeological sites are formed as a result of a complex interplay 14 

between humans and their environment (Butzer, 1982; French, 2003; Goldberg and 15 

Macphail, 2006). This paper examines the archaeological formation processes resulting 16 

from forager social and ontological ways of living in a tropical forest in South Asia. 17 

 18 

1.2. The study area 19 

The study area is located in the forested hills of the Western Ghats in South India 20 

(Figure 1). These forests form parts of the Nilgiri Biosphere Reserve (NBR) (10º 45’N 21 

to 12 º N and 76º E to 77º 5’ E) on the borders between the States of Karnataka, Kerala 22 

and Tamil Nadu. Sites were located at an altitude of 700-900 meters above sea level. 23 

The natural vegetation type depends on the area and altitude. Generally, the natural 24 

vegetation types of the NBR range from wet evergreen tropical forests to thorn forests 25 

(Varghese et al. 2015). The temperatures range from 17 to 37°C, with an average annual 26 

precipitation of 2600mm. Most precipitation falls during monsoon season, from June 27 

to September (Jayakumar and Nair 2013).  28 
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Fieldwork was conducted among a Nayaka community. The Nayaka were 1 

classified as immediate-return forest dwelling hunter-gatherers by Bird-David (see 2 

selected publications Bird-David 1990, 1992, 1994, 1999). Apart from the studied 3 

community, other forager groups have been studied in this region (e.g., Misra, 1969; 4 

Morris, 1982; Bahnu, 1989; Demmer, 1997; Gardner, 2000, 2012; Norstrom, 2003; 5 

Naveh, 2007), which exhibit significant similarity in their social perceptions and ways 6 

of living. While this study presents a case study from our work among one Nayaka 7 

community, the social and material features presented are by no means unique to them 8 

and can be observed to a large extent in many other foraging societies in general and in 9 

particular among South Indian forest dweller foragers. This by no means implies that 10 

all the forager groups around the world or even among the Western Ghats are the same, 11 

but we do, as other scholars have (Gardner 2012), think that there are many similarities 12 

which override the differences, especially when compared to other societies around 13 

them. 14 

The study presented here is based on a long-term ethnographic work through 15 

numerous visits to the same Nayaka community, in 2010, 2012 and 2014, each time for 16 

a period of two, four and six months respectively, including living in the contemporary 17 

dwelling site, participating in everyday social life and activities, observations and 18 

interviews. Although this locality once consisted of grass and bamboo houses, today 19 

concrete houses are built by external development institutions and few people practice 20 

to some extent agriculture and animal husbandry (both saplings and animals were 21 

provided by development agencies). Recent studies (Lavi, 2012; Lavi and Bird-David, 22 

2014) demonstrated how the perception, interaction and use of farming-related 23 

materials among the Nayaka cannot be simply read as a transition toward farming, 24 

encompassing a new social order, practices and world views. Rather, the way the 25 

Nayaka perceive and relate to these recent changes reveals much more complex 26 

processes of inner-social dynamics, interpretation and negotiations based on their own 27 

ways of living. The ethnographic data presented here focuses on peoples’ sociality, 28 
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materiality, use of space and adaption to the environment in relation to their everyday 1 

life in a tropical forest.  2 

In addition, field observations, excavations and sediment sampling were 3 

conducted in 2015 in abandoned sites of the same group in the same forest area. An 4 

open-air site and a rock-shelter, abandoned ca. 20-30 years ago, were recognized and 5 

introduced to us by elder Nayaka, pointing us to the location of the site covered by 6 

dense vegetation. The sediments samples were then analysed in a geoarchaeological 7 

laboratory in order to trace microscopic anthropogenic materials. This geo-8 

ethnoarchaeological approach (Friesem, 2016) provided invaluable information 9 

regarding the post-abandonment site formation processes. A detailed report of the 10 

excavations and geochemical analyses of sediments from the abandoned sites is 11 

reported elsewhere (Friesem et al., submitted). 12 

 13 

2. Nayaka ways of living in tropical forests 14 

2.1. Material availability 15 

Many have argued that the ‘simple’ lithic industry of the Late Pleistocene period in 16 

tropical Southeast Asia reflects a very partial aspect of forager material culture, while 17 

a rich and complementary industry was made of degradable plant materials 18 

(Boriskovsky, 1967; Gorman, 1969, 1971; Solheim, 1972; Hutterer, 1976; White, 1977 19 

Pope, 1989; Schick, 1994; Reynolds, 2007; Brumm, 2010; Lycett and Bae, 2010; Bar-20 

Yosef et al., 2012; Xhauflair, 2012, 2016). In terms of human adaptation to tropical 21 

forests and the formation and preservation of an archaeological record, the use of plant 22 

material bears significant implications (Summerhayes et al., 2010). In this section we 23 

wish to draw on the Nayaka’s materiality from an ethnographic point of view while 24 

discussing its implications for the formation of the archaeological record.  25 

Living in tropical forests, Nayaka materiality is obviously shaped by the local 26 

resources. Although today and in the near past, Nayaka have metal machetes bought or 27 

traded in the nearby market, the vast majority of their tools and construction materials 28 
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are still made out of forest timber. One of the elders in the site where we lived told us 1 

how they used bamboo for making vessels: 2 

 3 

In those times there was a lot bamboo. Like that, for four persons, [we would 4 

take] four bamboo. [We would] put food inside. Build a fire and put the four 5 

bamboo on the fire. The bamboo would be in the centre surrounded by 6 

firewood. So when the fire goes, this [the bamboo] will boil. [But we were 7 

careful] not to make too much fire because if the bamboo catch [the] fire the 8 

food will be ruined, the bamboo will crack and turn into ash. Only limited fire 9 

[is needed, and placing] the bamboo on the surface surrounded by charcoals. 10 

Like that we [then] sat there. Even for [cooking] meat [there was] no need to 11 

add water, [as] the bamboo gave liquids with heat and cooked the food. It was 12 

very tasty, much more than [today’s] market food. Like that we lived in those 13 

days. For drinking, like [with] a glass we would cut [a bamboo] and drink. 14 

How we made vessels, you know? We would cut a bamboo and get two pieces. 15 

[We used it] for washing and drinking water; this is what we did. Everything 16 

was [made out of] bamboo. Like that, we took honeycombs and squeezed them 17 

like milk [into the bamboo] and put it in the fire. Many people were coming, 18 

asking for it because they wanted to eat it. It is very good for body pain. For 19 

us, we do not need any [market] vessels. This (the bamboo) is enough. With 20 

the bamboo we would also make baskets, like a tomato basket [you find now 21 

in the market]. Inside we put a leaf and cover the whole bamboo and made a 22 

vessel. And with that [basket] we carried everything in the forest. From there 23 

to the house nothing will happen to it. 24 

 25 

Not only were tools made out of plant materials, houses, when built by the Nayaka 26 

themselves (as opposed to houses built by development agents from NGOs or the 27 

government), are constructed with a wooden frame made of thick branches or bamboo 28 

poles. Walls are made of woven bamboo and in some cases partly by sun-dried mud 29 
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bricks. Thatched roofs are made with grasses (For detailed description on Nayaka 1 

architecture see, Bird-David 2009; Lavi and Bird-David 2014).   2 

 An interesting and important aspect of material use among the Nayaka is their 3 

immediate discarding of materials after use. When asked if they would reuse old 4 

construction materials once they abandon a house and build a new one, they wondered 5 

and simply answered that there is no need: ‘there will always be more wood and 6 

bamboo’ (see also Endicott and Bellwood 1991and Endicott 1984 about a similar 7 

attitude among the Batek in Malaysia). Houses are, therefore, abandoned whole, left to 8 

decay and disappear under the quickly regenerating forest vegetation.  9 

In order to better understand Nayaka materiality and ways of living in the forest 10 

we must dwell upon their perceptions and relationship with the environment. The 11 

Nayaka, like many other forest dweller foragers, perceive their environment and its 12 

beings in terms of sociality and engagement, as part of their social landscape, rather 13 

than as a detached physical locality (see Bird-David 1990 among the Nayaka; Howell 14 

1996 among the Chewong in Malaysia, and Ingold 1996 for a more general discussion). 15 

Bird-David (1990) coined the term ‘the giving environment’ as a way to describe 16 

Nayaka relationships with the forest. She argued that the forest is perceived in terms of 17 

a parent-relation, a relative-figure who gives unconditionally and supplies resources to 18 

its children. In turn this also constructs Nayaka egalitarianism, as all group members 19 

are perceived as siblings sharing what they received from their parent/forest. The forest 20 

therefore is a fundamental part of the social landscape, a relation which in turn 21 

constructs other relations (between humans and between humans and forest beings such 22 

as animals, plants, hills, etc.), as well as an endless source of resources. Maintaining 23 

relationships with the environment and its beings is of central importance for the 24 

Nayaka and also a way to form knowledge (Bird-David 1999). By being in the forest, 25 

strolling its paths and repeatedly using its products, the Nayaka maintain an intimate 26 

relationship with the forest and its beings, as well as gain knowledge (both social and 27 

practical) about it. Relations among kin are characterised by expectation of 28 

unconditional giving. This in turn allows and requires people to carry on sharing and 29 
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giving whatever they have when they have it, rather than storing or reusing it 1 

themselves. In the case of forest materials, the perception of forest-giving allows people 2 

to share their food immediately with others with no regard to storage, and to abandon 3 

building materials, knowing – in both cases – that there will always be more available 4 

to them.  5 

 From an archaeological point of view, this perception and relation implies an 6 

intensive use of forest materials, mainly plant materials, which are more prone to poor 7 

preservation, and the discarding of materials, which on the other hand might suggest 8 

the deposition of anthropogenic residues. 9 

 10 

2.2. Activity areas 11 

Many ethnoarchaeological studies have looked into forager use of space as a proxy for 12 

their sociality, economy and adaption to the environment (Yellen, 1977; Binford, 1978, 13 

1980; Gould, 1980; Wiessner, 1982; Whitelaw, 1983; Fisher and Strickland 1989; 14 

Gould and Yellen, 1987; O’Connell, 1987; Kent, 1989; Gamble and Boismier, 1991; 15 

Kroll and Price, 1991; Galanidou, 2000). Nayaka use of space within their residential 16 

sites is dictated by their sociality and ways of living.  17 

  Like many other forager groups, the Nayaka are highly mobile. Although 18 

mobility is often assumed to be the abandonment and shift of an entire campsite into a 19 

new locality, ethnographic accounts have shown that mobility is mostly expressed by 20 

people’s movements within a site and individuals’ – rather than groups’ - movements 21 

between sites (see Turnbull, 1965; Woodburn, 1968, 1972 for the Mabuti and Hadza 22 

respectively in Africa; see Briggs, 1970 for the Autako in Northern America; see Myers, 23 

1986; Jackson, 1995 for the Walpiri and Pintupi respectively in Australia; see Bird-24 

David, 2009; Lavi and Bird-David, 2014 for the Nayaka in India). In addition, 25 

examining the reasons for foragers’ mobility, anthropologists have pointed out social 26 

reasons above any other economic or ecological ones (Turnbull, 1965; Woodburn, 27 

1968, 1972; Hewlett et al., 1982; Myers, 1986; Lavi and Bird-David, 2014). For one to 28 

be part of a social unit and obtain knowledge of others, s/he must constantly be with 29 
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others and share. The social unit and kin relations are based primarily on the people 1 

with whom one shares rather than on a priori fixed categories such as birth and shared 2 

blood (Bird-David, 1992; 1999). Among Nayaka, relatives share not only things, but 3 

also spaces, actions and experiences (Bird-David 1992, 1994, 1999). Being-together 4 

and physical closeness is therefore a fundamental social demand. Those who share 5 

gradually become kin and – in turn – kin are required to constantly share with each 6 

other. This is a social world in which shared activities and lives constitute people as 7 

related (Myers 1986), and “‘relating’ makes ‘relatives’” (Bird-David 1994). This 8 

constant demand for sharing and being-together creates and shapes the social unit and 9 

in turn was required to maintain it. Among the Nayaka, this is reflected in the flexible 10 

and ever changing social composition of residential sites, as people endlessly moved 11 

between villages and within the dwelling units in order to establish and maintain social 12 

and kin relations with many others (Bird-David, 2009; Lavi and Bird-David, 2014).  13 

 Nayaka use of space, then, stems from this social requirement to constantly 14 

share spaces and actions. Their site structure and architecture reflect the importance of 15 

being together (Bird-David, 2009; Lavi and Bird-David 2014). Rarely, if ever, is any 16 

activity, besides sleeping in cold or windy nights, carried behind closed walls. Houses 17 

are never completely sealed. In most cases, they are completely open with no walls or 18 

have only partial walls. The vast majority of Nayaka activity takes place outside in full 19 

visibility on the exterior terrace of the site, which allows people to share their lives and 20 

selves with many others in the village. In a typical Nayaka forest site between two to 21 

tens houses are built on terraces which were cut into the forest hill slope. The number 22 

of people using those houses, however, is constantly changing as people move from 23 

one site to another and between houses, to visit their relatives and be with them. Sites 24 

vary in their size. The number of inhabitants in each site changes according to the 25 

frequent coming and going of people, and ranges from few individuals to less than a 26 

hundred on a special occasion (e.g., a festival, ceremony, or being the closest to the 27 

town on a market day).  28 
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The majority of Nayaka activity in the village and its vicinity can be generalised 1 

to the processing of food and its consumption, production and maintenance of tools 2 

(e.g., tools made of wood from the forest and metal machetes), cleaning practices (e.g., 3 

sweeping of floors, washing), gathering food in the forest and collecting firewood, tools 4 

and construction materials . On more rare occasions, houses are built and ceremonies 5 

are performed usually, within the residential sites. Yet the most valued activity which 6 

people spend most of their time doing is associated with socializing with their 7 

immediate relatives around them.  8 

Activity areas were formed according to the social dynamics in a given moment. 9 

People chose the location of their activity according to the ever-changing composition 10 

of the people around them in order to be with some or to avoid others. Every task or 11 

activity took place in a different location according to people’s social choice of with 12 

whom they wish to share their space and actions at that specific moment. Just as social 13 

relations and social grouping were flexible and changing, so were the locations of 14 

people’s activities, which changed frequently along social considerations. Overall, 15 

there were no designated areas for specific activities in the site. People cooked, made 16 

crafts, socialized and even built light structures in different locations around the site, 17 

according to their immediate social relations and the ever-changing composition of 18 

people coming from and going to the site. Below is an ethnographic description 19 

presenting how the location of a specific activity has been dictated by the social 20 

dynamics at the site: 21 

  22 

A long wood branch was used for sharpening knives. It was a noticeable object 23 

of seven centimetres in diameter and one and a half meter long. To use it, 24 

people crushed a hard rock (composed of quartz) into powder, and applied the 25 

powder on the branch to assist the sharpening. They had to sit on the branch, 26 

levelling it with their body and sliding the knife over and again on a worn 27 

surface of the branch until it was sharp enough.  One morning, an old man 28 

who needed to use the branch dragged it closer to his home, where two old 29 
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women who lived with him at the time were sitting and preparing food. He 1 

worked while talking to them and later went away, leaving the branch in front 2 

of the house. Some days later, a young couple with a small child arrived at the 3 

site. One afternoon, they were standing at the edge of the terrace, looking 4 

down at the forest to spot elephants and jeeps passing by. The old man, having 5 

to sharpen his knife again, dragged the branch to the spot where they were 6 

standing and settled down to work near them, while exchanging opinions on 7 

the view. The next day, a different young man took the branch to work in front 8 

of another house, so that he could continue his conversation with the people 9 

who happened to be sitting there. The branch remained there and was picked 10 

up some days later by a child aged five, who took his father’s knife and wanted 11 

to play with it. A few more children were playing nearby and the child invested 12 

great efforts to drag the heavy wood to them. They all played, imitating adult 13 

behaviour. Some pretended to be cooking, others ‘came to visit relatives’ and 14 

he was play-sharpening the big knife. Overall, the location of the sharpening 15 

log reflected the social interaction happening at a specific moment. It was 16 

clear that people did not allocate a specific place for the task nor have a certain 17 

place to store or leave their tools. Those were left in the last place where they 18 

were used. When another person was in need of this tool, s/he just wandered 19 

around the houses looking for where it was last used and left. 20 

 21 

While this is just one example, no exceptions were observed regarding other activities. 22 

Fireplaces presented a similar dynamic pattern. Hearths were ephemeral and could be 23 

abandoned after a single use or after a week (for other ethnoarchaeological accounts 24 

regarding ephemeral hearths, see O’Connell 1987 for the Alyawara in Australia; Fisher 25 

and Strickland, 1989 for the Efe in Zair; O’Connell et al., 1991 for the Hadza in 26 

Tanzania). Like tools, hearths were added or abandoned according to the ad hoc 27 

presence of people and the relationships between them. This pattern resulted in 28 

fireplaces being deposited and abandoned throughout the terrace without having a 29 

designated location. They could also change their location due to rain or wind, shifting 30 
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to a more convenient location. But even in those cases, it was the social consideration 1 

that dictated where this location would be. Fire could be shifted to an entirely new place, 2 

or subtly moved half a meter to the side, always responding to social requirements. If, 3 

for example, new visitors came to settle in a house, an existing fire on the other side of 4 

the site might be abandoned, if the people who used it wanted to spend time with the 5 

newcomers. If two neighbours’ relations tightened, fires might shift slightly so that the 6 

people sitting around them will be close enough to socialize with each other. In contrast, 7 

if two neighbours had an argument, they might shift both their cooking and their 8 

evening fires so that each will sit with his own relatives, and they won’t be in close 9 

proximity with each other (as this implies relatedness).  10 

In most cases, thin branches and twigs collected from the forest ground were 11 

used as fuel, occasionally with a few larger logs. This left a relatively thin accumulation 12 

of ashes and charcoal on the terrace floor. But due to site cleaning, ashes and charcoal 13 

were not to be seen in the place of an abandoned hearth. A daily routine included the 14 

cleaning of the site with a broom made of thin twigs (see also O’Connell, 1987 for the 15 

Alyawara in Australia; Fisher and Strickland, 1989 for the Efe in Zair; O’Connell et al., 16 

1991 for the Hadza in Tanzania). This practice of sweeping removed most macroscopic 17 

activity remains and re-deposited them beyond the edge of the terrace, thus forming a 18 

waste area (a midden) on the slope (Figure 2a). Sweeping of the hearth re-deposited 19 

charcoal and ashes within the waste area over the terrace on the slope (Figure 2b). 20 

People also dumped other types of waste beyond the terrace, such as fruit and tuber 21 

husks, food remains and other unneeded items. A rather enlarged waste area was formed 22 

around the edges of the site’s terrace, as people just swept the surface and threw their 23 

waste over the terrace wherever they were standing at the moment. The formation of 24 

refuse or dump areas at the edge of forager sites is one of the most prominent features 25 

seen in the site (and was reported by many ethnoarchaeologists, see Binford, 1978 for 26 

the Nunamiut in Alaska; O’Connell, 1987 for the Alyawara in Australia; Fisher and 27 

Strickland, 1989 for the Efe in Zair; Gargett and Hayden, 1991 for the Pintupi in 28 

Australia; O’Connell et al., 1991 for the Hadza in Tanzania). 29 
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 1 

3. Formation of the Nayaka archaeological record 2 

3.1. Material deposition patterns 3 

Nayaka sociality dictates the performance of all activities outdoors, not necessarily 4 

without a roof but certainly not within closed houses. The way the Nayaka used space 5 

and acted resulted in a dynamic material deposition pattern. Thus, as activity areas are 6 

formed as a result of the immediate social dynamics, they do not reflect a designated 7 

spatial division according to an a priori perception of space-activity. This in turn meant 8 

that activity residues were never intensively accumulating in one locus. Residues from 9 

production and maintenance of tools, food processing and consumption of food, as well 10 

as charcoal and ashes, were all deposited throughout the terrace and later removed by 11 

cleaning and sweeping and re-deposited in the waste area beyond the terrace. The latter 12 

practice, however, did leave a rather intensive accumulation of activity residue but in a 13 

secondary context. Following the abandonment of a site, construction materials and the 14 

last phase of activity (e.g., hearths) were left in situ, exposed to the elements.  15 

In order to evaluate the formation of archaeological evidence resulting from 16 

Nayaka ways of living and our ability to trace the associated material deposition pattern, 17 

we excavated an open-air site and a rock-shelter abandoned by the same group of people 18 

ca. 20-30 years ago. The sites were the home of some of the elders who now live in the 19 

contemporary site uphill. They were located on a slope of a forested hill, not far away 20 

from the contemporary site. The exact time of abandonment is difficult to estimate 21 

accurately, but from various external sources, we are certain that the open-air site was 22 

no longer occupied in the 1980s and the rock-shelter might have been sporadically used 23 

by people when they sought for shelter from elephants, not later than the 1990s. When 24 

we reached the sites, they were all covered by dense forest vegetation (Figure 3). 25 

Although the site was covered by modern vegetation, the incision of the hill slope and 26 

the formation of a flat terrace - on which the houses were built and where people used 27 

to act and live – presented a distinctive feature in the tropical forest landscape.  28 
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Next, the clearing of the vegetation, sampling and trenching of the sites took 1 

place. The only anthropogenic features which could be identified by the naked eye were 2 

found on the terrace of the open-air sites, under the dense vegetation, where we could 3 

observe debris of degraded mud bricks and the remains of a low stone wall (Figure 3b 4 

and 3d). The degradation of mud structure is known to be a major factor in the formation 5 

of archaeological mounds (Friesem et al. 2014), yet since most of the Nayaka houses 6 

were built from plant material, the majority of the structures described to us by our 7 

informants (e.g., houses in the open-air site and a lean-to thatched roof in the rock-8 

shelter) could not be identified in the field. Apart from those features, no artefacts were 9 

observed on the surfaces of the sites, in the excavation trenches or in the sites’ vicinity.  10 

The results from the laboratory-based analyses of sediments collected from the 11 

sites exhibited several anthropogenic materials which could be associated with Nayaka 12 

activity. Overall, no activity remains were found in any of the houses’ interiors in the 13 

open-air site, while the exterior activity terrace presented high concentrations of 14 

phytoliths and chemical residues, suggesting human activity taking place outdoors 15 

(Figure 4). Within the decayed mud brick house two microscopic layers of clay 16 

indicated cycles of cleaning with some water spread over the house’s earth floor. 17 

Between the two cleaning events dust had accumulated and been trampled into the 18 

floor, indicating the absence of activity remains within the house. On the other hand, 19 

high concentrations of heavy metals found in the exterior terrace were associated with 20 

sharpening of knives. Concentrations of phytoliths due to human activity were also 21 

revealed only on the exterior terrace (Figure 4), most probably as a result of deposition 22 

of plant materials (e.g., baskets, mats, vegetal construction materials, etc.). While ashes, 23 

bones and charcoal were not found anywhere within the terrace sediments, charcoal 24 

was observed in large quantities in the slope beyond the terrace edge.   25 

Within the rock-shelter, micromorphological analysis of the microstratigraphy 26 

was able to distinguish between various episodes of material deposition (Figure 5). A 27 

thin horizon of well-preserved charcoal was interpreted as a hearth left as people 28 

abandoned the site. Following the abandonment sediment from the rock weathering 29 
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accumulated above the last hearth used at the site. Since people did not take 1 

construction materials as they left a site, the lean-to thatched roof used at the rock-2 

shelter collapsed after a while, leaving a layer with very high concentrations of organic 3 

matter. Following the roof collapse, more sediments accumulated at the site and some 4 

post-abandonment activity was identified by the presence of charcoal.  5 

Our work shows that the laboratory-based analyses exhibit a richer microscopic 6 

archaeological record associated with human activity than could have been observed 7 

by the naked eye in tropical forests. 8 

 9 

3.2. Taphonomic Processes 10 

Taphonomic processes play a major role in the formation of archaeological evidence 11 

for human activity, in particular in tropical forests (e.g., Tappen 1994). The humid 12 

conditions in the forests of South India, coupled with the heavy monsoon rains and hot 13 

temperatures, result in specific taphonomic processes. First, the forest vegetation grows 14 

relatively rapidly after abandonment of the site, making it very difficult to be identified 15 

under the dense vegetation cover (Figure 3). The environmental conditions promote 16 

intensive biological activity within the sediments (Figure 6a). The soil fauna cause 17 

disruption to the archaeological layers and enhance the degradation of organic matters 18 

(Lewis, 2007; Simpson et al., 2008; Kourampas et al., 2009). The degradation of the 19 

organics in addition to the sediments being saturated with water during the monsoon 20 

rains commonly result in tropical forests in the removal of iron oxides and re-21 

impregnation of iron (Vitousek and Sanford, 1986; Chacon et al., 2006). Clay and 22 

secondary iron appear to replace the organic matter (Figure 6b). The presence of 23 

secondary iron in archaeological sites in Southeast Asia is in some cases used as an 24 

indicator for the location of occupation levels (Stephens et al., 2005; Lewis, 2007; 25 

Simpson et al., 2008; Kourampas et al., 2009).  26 

 The most noticeable and significant taphonomic process occurring in tropical 27 

forests are a result of the acidic conditions (pH below 6) within the sediments. Under 28 

such conditions carbonates will dissolve. From an archaeological point of view this 29 



16 

 

includes important activity remains such as bones and wood ash, which in the case of 1 

Nayaka sites were dissolved a few days after initial deposition (Figure 7). In some 2 

cases, although ash was not present in archaeological sites in tropical Southeast Asian 3 

forests, macroscopic bones were found while microscopic bone remains showed 4 

advanced signs of dissolution (Simpson et al., 2008; Kourampas et al., 2009). While 5 

bone and ash tend to dissolve in acidic sediments, charcoal and phytoliths preserve well 6 

in such conditions (Weiner, 2010). Thus, intensive deposition of charcoal can be used 7 

as a reliable indicator for human activity in tropical forests (Stephens et al., 2005; 8 

Lewis, 2007; Simpson et al., 2008; Kourampas et al., 2009). 9 

 10 

4. Discussion  11 

Forager lifeways in tropical forests pose significant challenges for archaeologists 12 

attempting to identify evidence of human occupation. Yet, this ethnoarchaeological 13 

study has shown that by an integrated approach archaeological evidence for foragers’ 14 

activity in tropical forests is possible to detect. We argue that the deposition patterns of 15 

materials associated with human activity can reflect social aspects of foragers’ ways of 16 

living. 17 

Recently more studies have shown that microscopic material associated with 18 

human activity can preserve in prehistoric sites located in tropical forests (e.g., Barton 19 

et al., 2005; Stephens et al., 2005; Lewis, 2007; Simpson et al., 2008; Kourampas et al., 20 

2009) and even in open-air sites (Summerhayes et al., 2010).  For example, the 21 

lithic industries of the Late Pleistocene, associated with modern humans in tropical 22 

South and Southeast Asia, pose great difficulties to the understanding of the complexity 23 

of modern human behaviour based on archaeological materials and in particular from 24 

examining the lithic industry. The ‘bamboo hypothesis’ suggested that prehistoric 25 

foragers had been extensively using degradable plant materials such as bamboo, 26 

producing sophisticated tools, while their lithic industry remained rather ‘simple’ 27 

(Boriskovsky, 1967; Gorman, 1969, 1971; Solheim, 1972; Hutterer, 1976; White, 1977 28 

Pope, 1989; Schick, 1994; Reynolds, 2007; Brumm, 2010; Lycett and Bae, 2010; Bar-29 
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Yosef et al., 2012; Xhauflair, 2012, 2016, this volume; Summerhayes et al., this 1 

volume). While indirect evidence for the use of plant materials can be found in 2 

archaeological sites and archaeological experiments have proven the feasibility of 3 

producing such tools, the question regarding why people preferred plant materials over 4 

lithic still remains (Brumm, 2010; Lycett and Bae, 2010; Bar-Yosef et al., 2012). 5 

Although Nayaka cannot be used as a living model for prehistoric foragers, their case 6 

study highlights the importance of their social perceptions in their exploitation of 7 

materials. While some materials are introduced by relations and trade with non-Nayaka 8 

people, still Nayaka’s relations with their environment have resulted in significant 9 

reliance on plant materials, over more durable materials, from the forest and its constant 10 

sharing (Bird-David, 1990; see also Endicott and Bellwood, 1991 for similar case 11 

among foragers in Malaysia). The perception of the forest, as a  parent-figure giving 12 

unconditionally, also implies, in the Nayaka’s view, the endless availability of forest 13 

resources and results in rapid discarding of forest materials. It therefore allowed the use 14 

of expendable forest materials, without the need to store, recycle or reuse it. Although 15 

this alone cannot explain the lack of complex lithic industry, it can – if nothing else – 16 

remind us that the exploitation of resources in people’s world is never merely economic, 17 

ecological nor functional.  18 

 Nayaka sociality, as that of many other immediate-return foragers (as classified 19 

by Woodburn, 1982), is characterised by immediacy and mobility (Bird-David 1994, 20 

1999). These are not only economic aspects of behaviour. Immediacy is expressed by 21 

the immediate ad hoc social interaction and relationships, acquisition of knowledge and 22 

use of space. Therefore mobility in Nayaka’s social world, and elsewhere (see Turnbull, 23 

1965; Woodburn, 1968, 1972; Hewlett et al., 1982 for the Mabuti, Hadza and Aka 24 

respectively in Africa; see Briggs, 1970 for the Autako in Northern America; see Myers, 25 

1986; Jackson, 1995 for the Walpiri and Pintupi respectively in Australia), is not only 26 

the movement of a site or a person but more importantly, a practice which allows a 27 

person to constantly share with her/his relatives things, actions and spaces within 28 

her/his dwelling site and in others’ sites. Mobility and sharing, then, constitute the 29 
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social unit, which is ever-changing according to immediate relations (Bird-David, 1 

1994, 1999). Archaeologically, these allegedly intangible social values and practices 2 

such as being-together, sharing, mobility and immediacy can be inferred from spatial 3 

analysis of material deposition patterns. We demonstrate that Nayaka activity remains 4 

were found only outdoors on the terrace as a reflection of their wish to be with many 5 

others in full visibility and allow constant sharing (for other examples for forager 6 

activities taking place outdoors see Yellen, 1977; Weissner, 1982 for the San in 7 

Botswana; O’Connell, 1987 for the Alyawara in Australia; Fisher and Strickland, 1989 8 

for the Efe in Zair; Bird-David, 2009; Lavi and Bird-David, 2014 for the Nayaka). 9 

Immediacy and mobility are mostly expressed by the ever-changing location of activity 10 

areas within a site. This dynamic material deposition pattern, although more 11 

challenging to observe archaeologically, can be identified as a rather heterogeneous 12 

deposition of remains throughout the occupation surface. We suggest that such 13 

deposition pattern will appear as occupation residues spread over the site rather than 14 

being confined to a single locality. The intensity of the deposits in such sites will be 15 

rather low. We therefore argue that intensive accumulation of occupation residues in a 16 

specific space may also reflect different social emphases and ways of living. Applying 17 

spatial analysis and reconstruction of activity areas in archaeological sites may reveal 18 

transitions away from or differences in the social order, sharing practices, intra-site 19 

mobility and immediacy as manifested by the ethnographic data.  20 

 While site maintenance and cleaning practices pose a serious challenge for the 21 

preservation of in situ activity remains, their secondary deposition in a waste area 22 

characterized by rapid burial on a slope bears great potential to preserve activity 23 

remains from which archaeologists can infer activities taking place in forager open-air 24 

sites. Post-depositional processes such as intensive biological activity within the 25 

sediments, rapid degradation of organic matters and acidic conditions disrupt the 26 

formation of well-defined archaeological layers and materials. These processes are 27 

obviously enhanced in open-air sites compared to caves and rock-shelters, which are 28 

more protected from the elements. In the case of high altitude open-air sites better 29 
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preservation may appear due to the colder environment discouraging biological activity 1 

within the sediments (e.g. Summerhayes et al., 2010). Nonetheless, taking into account 2 

the taphonomic processes in tropical forests, several key factors should be considered. 3 

While organic plant materials do not preserve well in such tropical environments, 4 

phytoliths do. Since structures are usually left to decay in situ, phytoliths can and should 5 

be used as an indicator for human activity in general and in particular for structure 6 

remains, especially those composed of grasses. The acidic conditions of archaeological 7 

deposits can be reduced in a carbonate-rich environment (e.g., karstic formation, 8 

limestone, abundance of shells, bones and other carbonates). Bones and even ashes 9 

were found in such caves in South and Southeast Asia (Stephens et al., 2005; Lewis, 10 

2007; Simpson et al., 2008; Kourampas et al., 2009; Perera et al. 2011; Barker, 2013; 11 

Roberts et al. 2015; Rabett et al. this volume). Even in the case of bone and ash 12 

dissolution, charcoal and phytoliths preserve relatively well and by applying an 13 

integrated approach combining macroscopic analysis and microscopic and chemical 14 

analysis, we showed that the identification of archaeological evidence for human 15 

behaviour is possible. 16 

 17 

5. Conclusions  18 

The ethnoarchaeological evidence from the tropical forests of South India highlights 19 

the potential of open-air sites to preserve, at least to some extent, archaeological 20 

evidence. Social aspects of forager sociality such as social organisation 21 

(egalitarian/hierarchic), sharing and non-sharing, inter-site mobility and immediacy (or 22 

alternatively delay-return systems) can be inferred by studying material deposition 23 

patterns, in particular the formation of activity areas (e.g., dynamic vs. designated areas, 24 

outdoor vs. indoor activities) and the context of microscopic residues (i.e., the location 25 

and intensity of occupation residues). Geoarchaeological analyses indicate that while 26 

taphonomic processes in tropical forests may result in enhanced degradation of organic 27 

matter and the complete dissolution of carbonates (e.g., bones and ash), charcoals and 28 

phytoliths tend to preserve well and can be used as reliable indicators of human activity. 29 
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Caves and rock-shelters and sites located within carbonate-rich setting, will present 1 

better preservation of archaeological materials.  2 

Future research should strive to focus more on open-air sites, while embracing a multi-3 

disciplinary investigation, which will maximise our findings and understandings. In 4 

addition, it is useful for the study of foragers’ sites in tropical forests, and in general, to 5 

try to link the spatial distribution of activity remains with foragers’ sociality and ways 6 

of living. 7 
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Figure caption 

Figure 1. Map showing the location of the study area (in white circle) in the mountain ridge of the 

Western Ghats in South India. The Blue Marble Next Generation data is courtesy of Reto Stockli 

(NASA/GSFC) and NASA's Earth Observatory. NASA/Goddard Space Flight Center Scientific 

Visualization Studio. The country data is taken from the: CIA World DataBank II. 

 

Figure 2. The waste area at the edge of the terrace. (a) The waste area in the contemporary site 

showing plant material refuse and re-deposition of ashes from different hearths. Note that the 

original location of the hearth is no longer visible on the terrace. The width of the photograph is c. 

3m. (b) Charcoal and ashes are redeposited on the waste area slope. Note how the charcoal 

accumulates at the base of the slope. The width of the photograph is c. 1m. 

 

Figure 3. The abandoned sites. (a) Open-air site 1 before excavation, showing dense vegetation 

cover, and (b) after clearing the vegetation. Note the mound in the background as a result of 

mudbrick degradation. The width of both pictures is c. 10m. (c) Open-air site 2 before excavation 

and (d) after clearing the vegetation. The arrow points out the location of stone wall remains. The 

width of the terrace is ca. 5m (e) The rock-shelter before excavation and (f) after clearing the 

vegetation. The width of the front part of the picture is ca. 3m. 

 

Figure 4. Schematic illustration of the excavated trenches and the location of materials associated 

with human activity. (a) Open-air site 1 showing the presence of charcoal only on the slope. 

Concentrations of heavy metals (Cu and Pb) and high concentrations of phytoliths were found at the 

same layer in the profile of the trench in the exterior terrace. (b) Open-air site 2 showing high 

concentrations of phytoliths on the exterior terrace while the samples from where the structure was 

show lower concentrations of phytoliths. (c) The rock-shelter showing elevated concentrations of 

microscopic and chemical residues associated with human activity. The presence of organic matter, 

phytoliths and charcoal in the western part of the site are associated with an in situ hearth buried 

under a collapsed thatched roof (see Figure 5 for details).  

 

Figure 5. Thin section from the rock-shelter showing the various microstratigraphic layers and the 

interpretation of each layer according to the micromorphological analysis. 

 

Figure 6. Taphonomic processes in tropical forest sediments. (a) Thin section from open-air site 2 

terrace showing a disrupted, open and granular microstructure caused by intensive biological 

activity within the sediment. (b) A microphotograph showing organic matter being replaced by clay 

and secondary iron. Photograph was taken in Plain Polarized Light (PPL). (c) The same 

microphotograph as ‘b’ only in Crossed Polarized Light (XPL). 

 

Figure 7. A Fourier-Transform Infrared (FTIR) spectrum from an ashy material collected from the 

living terrace where an hearth was abandoned few days earlier. The spectrum showing calcium 

carbonate (i.e., calcite – the mineral wood ash is composed of) as the major component with 



indicative absorbance bands at 1432, 874, 713cm-1. This is the only sample among the sediments of 

the living and excavated sites which still had ash and carbonates preserved suggesting that while ash 

is deposited as result from Nayaka activity, it is rapidly dissolved due to post-depositional processes. 

In addition, the absorbance bands at 1042cm-1 and the doublet at 603 and 573cm-1 indicate the 

presence of carbonate fluorapatite (i.e., francolite). This mineral form as a result of bone 

degradation (Weiner, 2010) and demonstrate the very rapid dissolution of bone material in the 

tropical forest environment. 
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