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Interp retatron of agricultutal actrvrties

The question of plant exploitation, including

husbandry or cultivation, can be addressed in the

archeological record by attempting to identify the

operation carried out (ex. t i l l ing, gathering,

processing, storage) from data such as :
- plant remains which may represent the part

of the plant used or the part left behind after use
(pollen, and macroremains -seeds, glumes, stems,

roots,  or  phyto l i ths,  which are s i l iceous

microremains of the latter three categories) ;
- microtraces on tools, showing use to work

soil, or harvest and process plant material ;
- soil micromorphology characteristics (ex.due

to tilling) ;
- ard or plow marks ;
- other data which may in particular cases be

related to grain storage, ex. rodent remains, struc-

tllres.

The first three data categories in particula are in

the process of development as methods of archeo-

logical analysis, often use similar techniques of

observation, and have the same kinds of restric-

tions as to interpretation : all require a copious

reference framework of present-day, experimen-

tal, or ethnographic data. (A great deal of important

research on agriculture has been carried out in all

of the above areas, much of it recent and ongoing ;
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I regret there is not space here to cite more than a

very few studies as examples, for others see articles

in Anderson (Ed.), 1992 ; in Harris and Hillman
(Ed.), 1989 and in Cauvin (Ed.), 1991.)

Tools can sometimes provide the only evidence

of the tecbnique used for an operation related to

particular plants or parts of plants (or to soil). Use

alters the parts of the tool edge and surface which

repeatedly contact the worked material according

to : the particular properties of the material
(hardness, granularity, humidity, degree of ho-

mogeneity, mineral content etc.) in the state it was

worked, and the use-action (force, direction, length

and angle of each stroke, etc., corresponding to

scraping, cutting, grinding, etc.). These variables

occur in particular ways according to the operation

carried out and can be perceived through observa-

tion of alteration of tool micromorphology (ex.

wear traces : polish, striations, edge damage) us-

ing the naked eye and microscopes, or residue

material may be identified using microscopy and

analysis of mineral residues, or chemical analysis

of organic residues. Of course, not all tools thought

to have " sickle gloss ' were used to harvest grasses

and cereals, or even plant material, again undedin-

ing the need for careful experimentation and

microwear analysis to discriminate processing of
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cr()ps, for example, from slrch operati()ns as shap-
ing of clay recipients when wet (Anders<>n-Gerfar-rd

et al., 1989), working of soil, clrtting of sod (Van

Gijn, in Anderson (Ed.), 7992), and working of
plant material for artisanal uses (ex. Juel-Jensen,
1988) with sicklelike tools.

Characteristic reference data from known living
equivalents of plants in the archeological record
- regional and climatic context, cultivation techni-
ques, " behavior , in response to different opera-
tions, etc., which can be gleaned from ethnology
(ex. Sigaut, in Cauv in (Ed.), 1 99 1), phyosociology
(ex. Hillman, 1984), and, particulady, experimental
reconstruction inspired by these other observa-
tions - can help in interpreting archeological ma-
terials in several ways : by providing precise
technical data (ex. characteristic micromorphology
of plant remains, of different use-traces on tools) ;
by pointing to the context and eflect of the
operationas a tecbnique(see Sigaut, op. cit.) ; ̂ nd,
at another lcvcl of inference, by placing an iden-
tified operation in a relatecl sequence (as zr link in
a cbatne operatr,tire) of plant exploitation. Most of
the links in this seqr,rence may be missing from the
archeological record, because of sr,rch factors as
destruction of remains due to subsequent natural
and human action such as activiry location away
from the site, or that no (recognizable) tools or
structllres were used. This last situation could
correspond to preparing fields usingwooden tools
which were not preserwed (Koda this chapter,
Skakun this chapter) ; to haruesting grain by up-
rooting the plant, or by beating or picking the seed
heads ; to de-husking glumed cereals using a
wooden mortar and pestle, or even just a hole,
pebbles and a tree trunk (Stahl, inHillman, Harris
(Ed.), 1989 : 775).

Experimenting with tools in early agricultr-rral
c()ntexts can require creating elaborate, l()ng-tefm
experimental frameworks ; cxperimental rec<>n-
strllctions of ancient agricultr-rral fielcl conditions
have tested cultivation of the kinds of plants which
correspond to grain found in Neolithic, Chalcolithic,
Bronze Age and Iron Age sites in Europe, Central
Asia and Sor-rthwest Asia, using corresponding tool
types, recording tool efficiency, and, in a few
cases, traces and products produced by their use.
Examples inc lude Steensberg and Lerche
(Steensberg 1986) in Denmark, members of
Semenov's laboratory in St Petersburg (see articles
by Korobkova and Skakun in this chapter,
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Krrrobkova, 1 98 1 ), Reynolds (Anderso n (Ed.), 1.992)
at ButserFarm in southern England, Meurers-Balke
and Liining ( in Anderson (Ed.), 1992) inGermany,
and Anderson-Gerfaud ancl \il7illcox (Anderson-

Gerfar-rd et al., 1997) in the Mediterranean region
of France. Experiments concerning agriculture
in the New Vorld were carried out by Koda (this

chapter), who found, through analysis of use-
traces, that certain of the wooden paddle-shaped
objects from historic contexts in Peru were used to
harvest ears of maize, cultivate fields or dig irriga-
tion ditches, recalling similar tools for the latter two
uses from Denmark and New Guinea (Steensberg,

1986).

Particular agricultural techniques can corres-
pond to certain cultures, cultivars, climates, regions,
and periods - for examples see Skakun, this chap-
ter, concerning sickles and threshing tools, and
Sigaut (inCauvin (Ed.), 1991) concerning harvest-
ing operations ancl tools, and Sigaut (ln Anderson
(.Ed.), 1,992) and Hillman (1984) concerning prac-
ticzrl factors influencing choice of techniques. Har-
vestinll plants by cutting stems with a tool dates
(with sporadic examples) from the Paleolithic, br-rt
Iater in tirne, with an evolution of plant exploita-
tion towards agriculture, this operation plays a
different r6le in its new context. It may concern
different plants than eadier, and operate on a much
different scale (much more plant material har-
vested or processed at a given time), increasing
complexity, intensity and standardization of op-
erations and treatments. These factors may be
reflected in tools whichbecome increasingly stand-
ardized and better adapted to performing certain
operations according to the techniques opted for
by a particular human group.

A technique or activity can point to other links
in the cbatne operatoire. For example, certain
. harwesting knives'f iom the Horgen (Neolithic)

in Switzerland show traces indicating use to strip
seed heads from plants in the field, pressing stems
against the thr-rmb and pulling upward on the
stems (Anderson-Gerfaud et al., 1991') ; as only
grain was taken in this operation the straw was
either left standing in the field or haruested sepa-
rately by uprooting or by using a sickle ; this
technique recalls harvesting of seed heads by
pulling them off using mesorias (Sigaut, in Cauvin
(Ed.), 1991). A similar operation - removing seed
heads from stems by pulling them against a tool -

was identified for the Neolithic of Gani Dareh



Irt-nRpRnr.,ltto\ ()rj AGnrcLlLTUrL{L ACt rvnlrs

(Iran). However, experimentation and distribr-rtion
of the various wear traces. clescribed elsewhere
(Stordcur, Anderson-Gerfaucl, 1 985), showed these
abr-rnclant tools, made frorn scapula, were not Ltsed
in tbe.field to pull grain off the plant like the
Horgen knives cited earlier, but rather to treat

cereals which had already been harwested with

stems . These were pullecl against the tool as it was
held motionless against a hard, curuecl surface
(branch, bone, etc.). In this case other parts of the

cbatne operatoire can be imagined : long stems

needed for the use of this tool implies stems and
grain were harvested together, and possible sick-

les, querns and other groundstone tools and stor-

age structures also found at the site add to the
impression of an organized, intensive sequence of

treatments of cereal products, despite the site's

dating to the beginning of known agricultural
practice in the Zagros region. Experimentation
with both of the techniques described above, r.rsing

various grasses and both wiicl and domestic cere-
als, shows they appear to function far better for

semi-solid rachised domestic cereals, as opposed

to either wild grain or f<>r free-threshing cereals

sr-rch as bread wheat (becar-rse of seed loss), which

agrees with the kinds of cereals found in the sites

with these tools. On the contrary, the threshing
sledge or tribulum, attested by Chalcolithic flakes

from Bulgaria and whose use is described from

ethnography (Skakr-rn, this chapter and see Ataman

in Anderson (Ed.), 1992), would appear to be

most effective for free-threshing grain types and
process plants whose stems and seed heads were

harvested in the same operation. The beginnings
of plant cultivation worldwide, whether cultivation
of wild crcps and domestication were indigenous,
or agricultr-rr:rl technology arrived with domestic
grain through diffusion (see articles by Korobkova

and Skakr-rn, this chapter), involve change in the
kind of plant used and diff'erences in plant mor-
phology between domestic and wild plants which

cause grain to stay on thc domestic plant rather

than fall to the ground at ripeness as forwild plants,

as well as perhaps difl-erences in how tightly the
grain is enclosed in its enveloping glumes. These
morphological featr-rres may be reflected by cl-ranges

in harvesting and processing techniques.
Part of the research devoted to understanding

the transition from simply gathering to the cultiva-

tion of wild plants, involves experiments harvest-
ing wild cereals, using sickles and other tech-
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niques, in their various nattrral environrnents,

thought to be among those which prehistoric

humans exploited, in Anatolia (.Harlan 1967 ;
Hillman, Davies, itt Anders<>n (Ed.), 1,992) and the

southern Levant (Unger-Hamilton, in Anderson
(Ed.),7992). The actual beginning of cr-rltivation of
cereals in their wild form is in fact difficult to prove

archaeologically at the present time. Current stud-
ies reason that annual cultivation of wild cereals

wor-rlcl have had to occur over a more or less long
period in a few areas of the Levant, where the first

domestic cultivars appear in Southwest Asia, be-

cause the domesticati<)n process involves fixing
(unconscious) selection (by sowing) of . domestic-

type , plants which are naturally very rare in a wild

cereal population (ibid. and Zohary, in Harris,

Hillman (Ed.), 19i39). Various estimations have

been made of the length of time needed for

cultivation to bring about domestication in differ-

ent sitLrations (Hillman, Davies, izAnderson (Ed.),

1992 ; Vil lcox, in Cauvin (Ecl.), 1991). The latter

estimates are based upon experimental cultivation
of wild wheat and barley from southwest Asia in a
Mediterlanean climate in southern France, atJalds
(Anderson-Gerfaud et al., op cit.), measuring ef-

fects <tf different harvesting techniques and record-

ing use-traces produced on the corresponding

tools. Interestingly, the last three str-rdies cited

al>ove indicate sickle harvesting is one of the

teL^hniqlles which can produce selection towards
domestication - if combined with certain cultiva-

tion practices. Comparison of these experimental

tools with Natufian and Neolithic tools from vari-

ous Levantine: sites having wild cereal remains
shows some archeological tools correspond to

experimental harvest of wild cereals fairly near the
ground, clltting handfuls of stems at a time ; these
plants, which ripen unevenly, would have been

harvested at about a . €lreen " stage of maturity.
These data suggest : stems grew fairly densely ;
green harvest (which leaves pafiicular traces dif-

ferent fr<>m ripe harwest, due to measurable differ-

ence in stem humidity in the two cases, (Anderson,

iz Anderson (Ed.), 7992)), would have cattsed a

minimum of grains to spill, and germination tests

on equivalent moclern grains indicate that the
grains harvested at this stage wor-rld alreacly have

bcen viable, contrary to popular notion. However,
grain which inevitably spilled on the ground even
when harvest occurred at the green stage would
grow into a field of wild cereals f<rr years after-
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wards. Tl-ris irnplies that sowing did not need tcr
take place annually as long as cereals clrltivated
were of . wild , type (an option no dor-rbt attractive
to a sedentary hr.rman population, lrut which
unfcrrtunately reverses tl-re effects of any Llnc()n-

scior-rs selection for the domestic-type cereals).
Also complicating the pictr-rre of this early cnltiva-
tion is that experiments indicate wild cereals do
not need nor thrive on working of the soil. Soil-
working tc>ols are as of yet unknown in thcse
contexts, and experimental tools used to harucst
wild grasses, cultivated wilcl cereal and domestic
cereal show that striae present on harwesting tools
from the Natr-rfian and early Neolithic of the Near
East are better interpreted simply as due to their
proximity to the soil during r,rse and intensity of
use, rather than as showing the soil rvas tilled. This
stage recalls mofe recent examples of cr,rltivation of
wild grasses in North America (Shipck, inHarns,
Hilhnan (Ed.), 19U9) which did not prodr-rce com-
plete domestication, where the soil was not pre-
pared and sickles were used for harvest.

If we move towards the other end of the cbatne
operatoire, precise use-trace studies of grounclstone
tools capable of showing por-rnding ancl grincling

of particular plant materials are only Lreginning ;
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