


evidence for relating behaviors to material patterns (Bailey 1983). This has helped
push the study of biological remains from simply listing species recovered from
archaeological sites into a more dynamic enterprise for understanding past cultures.
As noted in archaeozoological studies, ‘bones are not enough’ and a framework of
models and assumptions is necessary to make sense of bone assemblages (Gifford-
Gonzalez 1991). Increasingly in recent years, there is a growing awareness amongst
archaeobotanists/palacoethnobotanists of the formation processes involved ‘in
archaeological plant samples (Mikcesek 1987; Hastorf 1999; Weber 2001b; Fuller
2002: 261-67). While this aspect of archaeobotany has benefited from
ethnoarchaeological and experimental studies, there is still much to be done, and the
purpose of the present paper is to outline our current state of understanding of
archaeobotanical formation processes, in particular as they relate to situations
encountered archaeologically in South Asia.

Models of formation processes are important if we are to answer the major
questions of past subsistence and environment using archaeobotanical evidence,
questions such as: What amongst those species present was used as human food, or for
other purposes, and what is ‘missing’ from archaeobotanical assemblages? What are
the biases in archaeobotanical patterns that must be taken into account when using this
data for reconstructing human subsistence practices, or past vegetation around an
archaeological site? The problem of equifinality besets the interpretation of plant
assemblages in which both human activities and post-depositional processes
(including non-human processes) affect the composition and location of assemblages.

In this paper we will focus on charred seeds, as these have been the focus of the
vast majority of archaeobotanical studies in South Asia (Weber 1991; Fuller 2002).
Following the lead of Clarke’s (1973) seminal outline of the needed aspects of
archaeological theory, including predepositional, depositional and post-depositional
theory, we will organize our paper around pre-charring formation of plant seed
assemblages, charring and deposition, and post-depositional factors, including the
problems of contamination. We will finish the paper with a summary of the types of
archacobotanical samples being collected in South Asia and their interpretive value.
We summarize the processes by which seeds enter the archaeological record, what
impacts them once there, and ultimately how the process of collection influences their
significance in understanding the past.

Pre-charring Activities and Their Importance in Understanding the
Archaeobotanical Record

The most common form of archaeological preservation is the carbonization of

seeds (and other plant parts such as cereal chaff). It 1s generally agreed that in almost
all cases preservation required exposure to fire (Minnis 1981; Hillman 1981, 1984;
Pearsall 1989: 202, 224; Zohary and Hopf 1993: 3—4). Thus, for sites in most
environments, excepting regions of extreme aridity and desiccated preservation,
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constrained by the morphology of the plants involved, thus providing a set of
uniformitarian models from which to interpret past patterns. The best studied plants
are wheats and barley. Hillman (1981, 1984) pioneered an ethnoarchaeological
approach to studying the effects of crop-processing on assemblage formation through
his work on traditional cultivation and harvesting of wheat and barley in Turkey.
.While his work focused on the presence and proportions of different chaff types, in
addition to cereals and weeds, Glynis Jones (1983, 1984, 1987) took a different
emphasis to her ethnographic study in Greece, in which she focused on the statistical
analysis of the weed components of assemblages in order to identify the various
processing stages. Other useful discussions of crop processing focusing on wheat and
barley include M. Jones (1985), van der Veen (1992), Viklund (1998), Pefia-Chocarro
(1999), Murray (2000), and Stevens (2003). In recent years a number of
ethnoarchaeological studies” of other crop species have been undertaken. Thompson
(1996) has discussed the variations in the processing of rice based on ethnographic
work in Thailand. Within South Asia, the study of millet processmg sequences has
been undertaken, by Reddy (1991, 1994, 1997, 2003) in Andhra Pradesh and in Nepal
by.Lundstrom-Baudais et al. (2002). In addition, information is becoming available
from ethnoarchaeological studies on crops from Africa including finger millet (Ruth
Young 1999), Ethiopian tef (D’ Andrea et al. 1999), and grass pea (Butler et al. 1999).
The basic patterns of processing in rice and millets, which can be related to phytoliths
as well as macro-remains, are described by Harvey and Fuller (2005).

Most studies of plant-food processing involve cereal grains. The essential
variables of crop-processing can therefore be summarized for wheats and barleys
(figure 1), and compared with those for rice and millets (figure 2). A crucial
distinction is that between hulled cereals, such as the glume-wheats emmer and
einkorn or hulled barley, and free-threshing, or naked, cereals, such as bread wheats,
durum wheat or naked barley (Hillman 1981, 1984a,b, 1985). The hulled cereals,
which are closer to their wild progenitors, require extra processing steps to remove the
persistent chaff from the edible grain, whereas naked cereals have evolved a free-
threshing morphology in which the chaff readily and easily separates from the grain,
thus require less processing. Equivalent to the situation with wheat and barley, are
differences between certain varieties of millets (Table 1), which include several hulled
species, including all the millets native to Asia, and some free-threshing types,
especially millets of African origin which dominate millet cultivation in South Asia in
the modern era. Rice is generally similar to a hulled millet, in that it must de-husked,
but it has a large seed size which makes problems of weed seed removal similar to the
situation for wheats or barley.







































