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Introduction

Various soil features, such as ard marks, spade marks, cultivation ridges, lynchets, and other colluvial deposits resulting from plough-wash, have been interpreted [START_REF] Fowler | Plough marks, lynchcts and early fields[END_REF]Courty et al. 1989: 130-3, pl. IVg) as evidence of early agriculture. Other environmental information (such as snails, charred seeds, pollen) has also been used to support such interpretations. Soil micromorphology is another potential tool, one which can give great detail and thereby clarify field evidence. Also soil micromorphology can help establish a past record of cultivation where none is obvious in the field, and can often place such evidence into broader sequences, which may include phases of clearance, occupation, abandonment, and the regeneration ofnatural vegetation cover. In this paper we introduce the scientific basis of soil micromorphology and show, through experimental approaches and the study of archaeological sites, how it can be used to investigate soils and ancient agriculture. Soil micromorphology, the microscopic study of soils in thin section, is based on the same principles as petrography. Unlike rocks or pottery, however, soils are unconsolidated and therefore it is necessary to take undisturbed samples carefully, sometimes supported by a metal box (Courty et al. 1989: 4&3), to ensure that the arrangement of soil materials, sand, silt, clay and organic matter etc., and the gas/water spaces (voids: Bullock et al. 1985: 43-5), are preserved. Oven or acetone 'dried' soils are impregnated by resins (Murphy 1986: 55-64), which eventually permits a cured block to be cut up, and the slices to be mounted on glass and made into thin sections some 20-30 p.m thick, and up to 15 x 7cm in size. Such large thin sections can give a very good representation of a buried soil, especially when numerous sampling columns are taken across an old land surface. Problems of soil heterogeneity can be tackled in this way (Macphail, in press). Soil micromorphology has developed its own complex descriptive terminology [START_REF] Kubiena | Micropedology[END_REF]Brewer 1964;[START_REF] Bullock | Handbookfor Soil Thin Section Description[END_REF]. Although used mainly in the study ofrecent soils, the technique has also been employed in the detection of ancient agriculture in soils buried beneath archaeological monuments (Cornwall 1958: 215;Manby 1963;Ashbee 1966;[START_REF] Romans | Soils and archaeology in Scotland[END_REF]1983). The interpretation of soil microfabrics is based on detailed pedogenic studies and on experiments on soils. Soil microfabrics are interpreted on a hierarchical basis, the effect of each soil process, including those relating to cultivation, being superimposed on, or disrupting earlier microfeatures [START_REF] Bullock | Evolution of a palaeo-argillic brown earth (Paleudalf) from Oxfordshire, England[END_REF]Fedoroff 1982: 295-8;Courty et al. 1989: l38-9).

Investigative approaches

Before any micromorphological evidence of ancient agriculture can be recognized, it is necessary to understand both the character of the natural soil and the precise changes which result from disturbances. Experimental studies of undisturbed soils, and the changes consequent upon cultivation, are therefore necessary. All human activity transforms the soil. The problem is to separate the effects of tillage from other forms of disruption, such as clearance of vegetation (see below) or trampling (Courty et al. 1989: 124). Modern agricultural science provides basic data on the differences between cultivated and non-cultivated soils, but other information can be obtained from simple experiments in 'ancient agriculture', mainly using non-mechanized tillage methods. The results from such experiments are, however, limited to the effects of generally short-term tillage. The effects of other transformations, relating to abandonment, revegetation and biological reworking, or burial, are not present. One major aim of the experiments reported here was to recognize features which could be used as indicators, and could be sought in archaeological soils. The aim was not, therefore, to reproduce exactly all the features which could be found in ancient cultivated soils; this would be impossible, in practical terms, since in all probability examples of undisturbed mid Holocene forest soils no longer exist. In fact, the full effect of tillage on 'ancient soils' has to be interpreted from the actual study of sites of prehistoric cultivation, and these also supply data on post-tillage soil transformations (Macphail, in press) and the effects of burial [START_REF] Allen | Micromorphology and magnetic susceptibility studies: their combined role in interpreting archaeological soils and sediments[END_REF].

Clearance features

Clearance of vegetation is commonly considered a necessary precursor to cultivation, although this, as shown below for the Hambacher Forest experiment, is not always essential. No experimental soils data on clearance by ancient techniques is available, but the results of studies of soils affected by 'blow-downs', or tree-throw caused by high winds (Lutz and Griswold 1939;[START_REF] Denny | Microrelief resulting from fallen trees[END_REF], and modern deforestation (Courty et al. 1989: 28&9O) are accessible. In addition, microfabrics of asymmetrical subsoil hollow infills in palaeosols, interpreted as resulting from the toppling of large trees in prehistory (Macphail 1986: fig. 2;1987;Macphail and Goldberg, in press) are also considered. The major features that result from this form of profile turbation are listed in Table 1. Ifa tree hollow is left to infill naturally, most of the microfabric heterogeneity may be homogenized by biological activity (Macphail 1987). Rapid burial by a monument, or through postclearance cultivation effects (burial and infilling by plough wash) may on the other hand allow this heterogeneity to be preserved, in the same way as pit and ditch fill microfabrics can be protected by dumping and sedimentation. Where young secondary woodland or shrubs are cleared, the impact on the soil profile is likely to be far less and therefore less readily recognizable in the field. The resulting heterogeneous microfabrics, characterized by dusty clay infills (Bullock ct al. 1985: 96), are, however, typical of disturbed soils (Macphail and Goldberg, in press), particularly when associated with indicators of vegetation burning (abundant charcoal fragments and phytoliths; Table 1). The in situ burning of toppled trees may permit areas of soil that are sufficiently strongly burned to be preserved as coarse red soil fragments. The presence of coarse wood charcoal in the surface horizons of a Neolithic soil buried by a barrow at Daladies, Angus, Scotland, led other workers [START_REF] Romans | Soils and archaeology in Scotland[END_REF] to infer 'slash and burn' clearance. Spontaneous fires could provide natural soil charcoal, but the natural burning of deciduous trees in the mid-to late Holocene of north-west Europe is thought unlikely.

The effects of cultivation on soil microfabrics

Much of our knowledge of the mieromorphology of cultivated soils comes from the work of [START_REF] Jongerius | Some morphological aspects of regrouping phenomena in Dutch soils[END_REF][START_REF] Jongerius | Micromorphology in agriculture[END_REF] and Kooistra (1987), Some of the basic soil microfabric changes which occur in natural soils after they are cultivated are given in Table 2. Many of the large-scale changes and typical features occurring in modern cultivated soils relate to the effects of pressure and shear (and weight and vibration) caused by modern machinery. Such changes cannot be directly compared to those brought about by early cultivation. Nevertheless, those phenomena in modern cultivated soils which arise from the fact that, in comparison to natural vegetated soils, cultivated ones remain bare, or are irregularly protected, are the same. These phenomena are the breaking up and loss of structure of the surface soil aggregates under rain splash impact, and the consequent slaking and mobilization of water saturated soil. This is followed by washing and sedimentation; holes between tillage clods are infilled, and surface crusts (Plsl and 2) form (sometimes even between furrows), which may contain strongly oriented particles [START_REF] Jongerius | Micromorphology in agriculture[END_REF][START_REF] Boiffin | Dynamique de formation des routes superficielles: rapport de l'analyse microscopique[END_REF]. Trapped air often leads to the formation of vesicles in fully saturated horizons. These effects are also linked to changes in structural stability, in part governed by organic matter content, when forest and grassland are converted to arable use (Table 2; Imeson and Jungerius 1976;[START_REF] Grieve | Some contrasts in soil development between grassland and deciduous woodland sites[END_REF]. Soils that are puddlecl (Jongerius 1983: 113) through a combination of high moisture contents and trampling (e.g. by cattle) may also develop similar fabrics [START_REF] Beckman | Micromorphological changes in surface soils following wetting, drying and trampling[END_REF]Courty et al, 1989: 130). The pressure and shear forces produced by ancient tillage in soils where the moisture content is sufficiently high can also produce features indicating puddling and slaking (Pl, 3). Trapped water within the plough zone may also cause internal (subsurface) slaking. The soil separates and particles move downwards to become sorted or unsorted textural pedofeatures (Bullock et al. 1985: 109-115). [START_REF] Jongerius | Some morphological aspects of regrouping phenomena in Dutch soils[END_REF] coined the term 'agricutan" for these coatings and infills that form down-profile as the result of surface or internal slaking. He noted that in light textured soils, these agricutans are mostly built up ofvarious silt and clay and impure clay (Bullock et al. 1985: 111, 114) layers, because of variations in sorting when all the components and size fractions of the ploughed horizon (Ap) are in movement after tillage disturbance. In heavier textured soils the coatings and infillings of voids are homogeneous, and principally made up of clay and microscopic fragments of organic matter and opaque material; hence the term 'dusty clay' (Pls 4, 5 and 6). In contrast, 'limpid clay' coatings (Bullock et al. 1985: 111, 114) are more generally associated with weathering, and clay translocation in alfisols (Soil Survey Staff 1975) under undisturbed broadleaved woodland [START_REF] Fedoroff | Comparative micromorphology of two late Pleistocene paleosols (in the Paris Basin)[END_REF]. In undisturbed alfisols these coatings are generally absent from surface horizons because of the homogenizing effect of biological activity, but they accumulate in the subsoil. Tillage also leads to the mixing of soil material and to the washing of pieces of plough soil down cracks in the profile [START_REF] Jongerius | Some morphological aspects of regrouping phenomena in Dutch soils[END_REF]1983). The physical action of tillage results in smaller aggregates accumulating, and void space diminishing, at the base of the plough zone (see Pl. 12), whereas large aggregates and coarse voids concentrate near the surface [START_REF] Dexter | Internal structure of tilled soil[END_REF]1979).

Experiments in 'ancient agriculture'

The microfabrics of four uncultivated soils were compared with those that developed after cultivation by hoe, ard, spade and motor-cultivator (Gebhardt, in press). Exact replication of ancient tillage methods, crops, or soil types was not possible, but as stated earlier, this was not believed to be critical for these experiments. Such experiments, however, cannot be carried out just anywhere, and so two sites with well-documented land use and soil characteristics at the modern experimental farm of Grignon, Yvelines, France (lnstitut National Agronomique), namely the Grignon forest and Dehérain plots [START_REF] Morel | Les essais defertilisation de longue durée de la station agronornique de Grignon[END_REF], and two 'ancient farms' (Butser Hill, Hampshire, England: Reynolds 1981; and Hambacher Forst, Elsdorf, Rhinelands, Germany: Lüning and Meurers-Balke 1980; Meurers-Balke 1985) were selected (Table 3). Thus in this preliminary series of soil micromorphological experiments in 'ancient agriculture', both the parent materials and soil types (cambisols and alfisols: Soil Survey Staff I975) at the 'ancient farms' were replicated at a soil science establishment. Sampling for micromorphology took place either immediately or a few days after tillage, using three or four tin monoliths and extending to depths of 30-50cm. Virgin or uncultivated surface horizons, and sometimes their subsoils (e.g. at Hambacher Forest), were similarly sampled.

The uncultivated soils are rather compact with good subangular blocky structures, except for the Hambacher soil which was very weakly structured because of its fine sandy/coarse silty texture. The Deherain soil is the most open structured (Pl. 7). All, however, are characterized by large amounts of included organic matter, and biological activity, which are responsible for the intra-pedal porosity. In all cases cultivation led to the soil becoming looser, through an 'explosion' of fine structures (Pl. 8) which relates to inherent weaknesses in soil peds caused by wetting and drying. These weaknesses fractured under cultivation impact, a phenomenon also known from modern agriculture. The size of the newly-formed structures reflects the nature of the cultivation implement: medium angular peds, Butser (ard); coarse angular peds, Deherain (spade). Cultivation by motor cultivator at Dehérain also led to the smaller peds concentrating at around 10-20cm depth to produce a weakly compacted layer. Manured cultivation soils at Butser and Dehérain showed enhanced structural stability and biological activity. As a result, continuing good structural development at Butser, even after tillage, made it difficult to ascertain the depth limit of ard cultivation, but the more coarse effects of spade cultivation at Dehérain was established down to 12cm. No depth limit to hoeing was recognized at Grignon Forest, because of structural instability (see below). At all the sites the nature of the uncultivated soil could often be recognized as humic soil fragments within the biggest clods, but the increase in porosity and numbers of structures is far more poorly expressed in the lighter textured soils at Grignon and Hambacher Forest.

For example, hoeing at Grignon Forest was accompanied by intensive watering, which eventually resulted in structural collapse. At Hambacher Forest the cultivated soil contains numerous rounded peds of humic topsoil and more mineral subsoil. In these weakly structured soils, the peds were apparently compacted into the loose soil matrix by ard tillage. At around 6cm depth, at the base of the tilled soil at Hambacher Forest, a lcm thick weakly-compacted silt pan formed, and at about 12-14cm depth some dusty clay accumulated. The latter was superimposed over limpid clay coatings that characterize the uncultivated 'forest' soil.

Data from ancient cultivated soils

Only a few archaeological sites with independent (non-pedological) evidence of cultivation have been investigated by soil micromorphology. The examples cited (Table 4) provide the best range available of microfabrics resulting from cultivation activity, varying according to topography, parent material and soil type. Soil texture strongly influences the fabric type, structure and tcxtural features that result from cultivation [START_REF] Jongerius | Some morphological aspects of regrouping phenomena in Dutch soils[END_REF], and so the examples are ordered from the coarsest soils to the finest. In the examples, the ancient cultivated soils were well sealed by a number of agencies, both natural (alluvium at Phoenix Wharf and blown sand at Lodbjerg) and human (colluvium at Ashcombe, walls at Le Wasserwald and a long barrow at Kilham). Any investigation of ancient soils should ascertain the degree of preservation, and soil micromorphology is probably the best technique for making this estimation. For example, biological reworking by earthworm or root penetration through the overburden, can be readily recognized, and alteration of organic matter and some other bio-chemical effects can also be identified (Macphail 1986: 269-70;[START_REF] Allen | Micromorphology and magnetic susceptibility studies: their combined role in interpreting archaeological soils and sediments[END_REF]. In fact, sampling upwards into the colluvium or mound above a buried landsurface is common practice; for instance, to make sure that clay coatings within the surface of a buried soil have not come from the construction of an archaeological structure [START_REF] Romans | The general effects of early agriculture on the soil[END_REF]. The identification of post-cultivation events, such as abandonment or occupation before burial, can be made through the analysis of microfeatures on an hierarchical basis. At Phoenix Wharf, London (Table 4), where ardmarks were interpreted, the buried plough soil comprises sand grains coated by a fine fabric of silt and organic matter (see Table 2; Pls 9 and 10). The underlying sand contains downwashed fine material, but because of the total absence of clay this subsoil has only rare and poorly formed coatings. On the more coarse windblown sands at Lodbjerg, west coast of Jutland [START_REF] Courty | Comparison between buried uncultivated and cultivated Iron Age soils on the west coast of Jutland, Denmark[END_REF], tillage (ardmarks) produced an Ap horizon similar to that of Phoenix Wharf, but no subsoil features. There is good organic matter preservation of the fine fabric at both sites through waterlogging (Phoenix Wharf) and acidity (Lodbjerg). This may help account for the well developed Ap horizons, which are much thicker than the 6cm depth impact of ard tillage. Also, plough soil accretion has been enhanced at the sites by alluviation and sand blowing, respectively, and the additional presence of much domestic waste may indicate manuring of the cultivation soils as well. Pollen analysis of the soil buried under the cairn at Chysauster, Cornwall (Scaife pers. comm.) shows a phase of woodland clearance, followed by cultivation and soil acidification. The turbated subsoil microfabric (Table 4) is good evidence of woodland clearance. This clearance probably reduced both the earthworm population and the stability of the topsoil and, with cultivation, may have led to surface soil acidification. The later Iron Age field systems at Chysauster are characterized by well developed lynchets, and within these colluvial deposits are a number of fragmented crusts and coatings, consistent with surface and internal slaking in cultivated soils [START_REF] Jongerius | Some morphological aspects of regrouping phenomena in Dutch soils[END_REF][START_REF] Jongerius | Micromorphology in agriculture[END_REF]); these indicators have been preserved by podzolic cementation. The colluvium also contains rounded soil fragments, both of the relict brown subsoil and the contemporary podzol cover, as evidence of the widespread and deep erosive effects of long term cultivation. Sampling of the soil outside the ancient field system at Le Wasserwald (Bas-Rhin, France) found only limpid clay void coatings, indicating the earlier presence of a forest cover in the area. In contrast, Gallo-Roman cultivation, as evidenced by plough marks cutting into the sandstone parent material, seems to have led to an accumulation of fine fabric at the soil surface. Translocation of coarse soil, similar to agricutans [START_REF] Jongerius | Some morphological aspects of regrouping phenomena in Dutch soils[END_REF]) was confined to the cultivated area, and was found to be superimposed over the limpid clay coatings. On the somewhat finer terrace alluvium at Strathallan, Perthshire, local pollen and field features ('cultivation ridges') suggested Neolithic cultivation [START_REF] Barclay | Sites of the third millennium BC to the first millennium AD at North Mains, Strathallan, Perthshire[END_REF]). Semi-quantitative numerical analysis of the vertical distribution of textural features was carried out on soils beneath the henge, and through the mound (see Pl. 4) and buried soil of the barrow site, including samples through the 'cultivation ridges' [START_REF] Romans | The general effects of early agriculture on the soil[END_REF]. The highest concentrations of textural pedofeatures were found near the soil surface (4-5cm) of the cultivation ridges under the barrow mound, whereas under the henge the greatest concentration of textural features was around 12cm depth. [START_REF] Romans | The general effects of early agriculture on the soil[END_REF] thought that the greatest concentration of textural features would reflect the soil depth most disturbed by shear and pressure forces produced by the impact of the tillage implement; they inferred, therefore, that there had been shallow hoeing of the 'cultivation ridges' at the mound site, and deeper ard tillage in the area of the henge. The lack of earthworm fabrics and the low organic status of the buried soils (even after post-burial oxidation was taken into account) indicated to Romans and Robertson that Neolithic cultivation had led to a diminution of soil organic matter, resulting in poorly stable soils (Courty et al. 1989: plate IVe). A land-use history comprising two cultivation phases separated by a period of stable grassland was inferred from soil pollen in the shallow (20cm) soil under the Neolithic long barrow at Kilham, Yorkshire [START_REF] Dimbleby | Pollen and land snail analysis of calcareous soils[END_REF]. The microfabric comprises a partially homogenized soil, with root channels coated by dusty clay (see Pl 5 and 6). These features may reflect either a later land-use history of grassland followed by cultivation (as inferred from the pollen), or that the root channels were the result of crop growth and were coated by the effects of continuing tillage. On similar, but colluvial, silt loam parent materials in the dry valley at Ashcombe Bottom, Sussex, Beaker period cultivation was apparently recorded by ardmarks [START_REF] Allen | Ashcombe Bottom Excavation AB84[END_REF]. The plough soil colluvium contains rounded soil fragments eroded from the relict alfisol cover that had formed from the weathered chalk and 'Clay-with-Flints'. Also pieces of clay rich crust and associated charcoal (see Plates 1 and 2), presumably resulting from the surface slaking of alfisol material in cultivated soils, were mixed into the Ap horizon by later tillage and colluviation. Some compact soil areas of the upper plough soil were characterized by planar voids (shear planes: see Pl. 3), presumably from 'plough' shear. In addition, the dense prismatic structures were broken up in places into finer subangular blocky structures by the impact of tillage, and biological activity has been concentrated in these more open soil areas (Pl. 11). In contrast, towards the base of the plough soil, the soil is much more compact, with textural features (Plate 12) indicating that the resulting poorer drainage encouraged internal slaking.

Discussion

The identification and interpretation of ancient cultivated soils requires the differentiation of precultivation features from those generated by the phase or phases of agriculture itself, and those caused by later events such as abandonment and burial. In the analysis of soil thin sections, relict late glacial features may have to be considered separately before early Holocene forest soil (alfisol) formation (e.g the limpid clay at Le Wasserwald) can be interpreted. Similarly, the turbating effects on the soil of shrub, scrub or forest clearance will need to be discriminated from later mixing by cultivation. For example, at Neolithic Maiden Castle, Dorset, and Beaker period Brean Down, Somerset (Macphail and Goldberg in press), vertical sampling of buried soils produced evidence of soil disruption at the base of the soil profiles which pre-dated microfabrics consistent with the effects of cultivation. This succession of features clearly indicated that woodland clearance preceded agricultural activity. Some workers (Liming and Meurers-Balke 1980;[START_REF] Meurers-Balke | Experiments zum Anbau und zur Verarbciterung priihistoriseher Getreidcarten[END_REF]Romans, pers. comm), however, have suggested that Neolithic farmers did not necessarily clear the land of trees, but ploughed between them. It is evident that soils will respond differently to tillage according to their texture, base status, original organic matter content and levels of biological activity. As predicted by [START_REF] Jongerius | Some morphological aspects of regrouping phenomena in Dutch soils[END_REF]1983), sands will lose their weak structures and these will be replaced by various intergranular fine fabrics; such effects are seen in the buried soils at Lodbjerg, Phoenix Wharf (Pls 9 and 10) and Le Wasserwald. The low pedality of silt loam soils can lead to loss of structure (as at Grignon Forest) and to weakly compacted pan formation (as at Hambacher Forest). The finer, high base status soils at Butser and Dehérain reacted to tillage by an explosion offine structures (Pls 7 and 8), that were generally stable, especially where manuring had enhanced levels of organic matter and biological activity. This break-up of coarse structures by tillage was found at Ashcombe (Pl.11), as was the movement down profile of fine soil peds (as noted at Dehérain), although the poorer structural stability at Ashcombe led to compaction (Pl. I2). At Strathallan the soils readily slaked (Pl. 4) under the impact of tillage, with supposed ard cultivation causing the concentration of textural features at l2cm [START_REF] Romans | The general effects of early agriculture on the soil[END_REF]. The actual depth limit of ard tillage at Hambacher Forest was only 6cm, but dusty clay coatings resulting from this cultivation were accumulating at l2-14cm. The abundant presence of dusty clay coatings in voids in upper soil horizons beneath the Neolithic long cairn at Hazleton, Gloucestershire, (Saville 1984;Macphail etal. I987: figs. 7 and 8), has been used to infer cultivation on this site. As at Strathallan, the impact of tillage on soils with poor structural stability is thought to have caused slaking and the development of textural features. One reason for this poor structural stability could be lack of organic matter. At both sites earthworm activity, which is abundant in the surface horizons of uncultivated forest soils, is very low, and may be another reflection of the low organic matter levels that could have resulted from early cultivation practices. At Phoenix Wharf and Lodbjerg, manuring was inferred, and at Hazleton it was noted that the final phase of cultivation either moved to a domestic refuse-rich midden area (Macphail, in press), or that manuring was undertaken. Beneath the immediate surface horizons of the buried soils at Maiden Castle, Hazleton and Kilham, biological features (peds or root channels) were found to be coated with dusty clay (Pls 5 and 6), indicating that during ancient agriculture, biological activity (e.g. rooting by crops/weeds; faunal working) could accompany the effects of surface soil slaking and down profile soil translocation, induced by tillage. At Chysauster, on the other hand, clearance and tillage led to a decrease in the earthworm population through acidification. Lastly, changes in the soil landscape may also be inferred from eroded soil fragments in colluvial ploughsoil deposits, as at Ashcombe Bottom and Chysauster. Obviously, the best examples of ancient cultivated soils are those buried soon after being used for agriculture. If the cultivated soil is abandoned but, before burial, an herbaceous cover develops, or shrubs invade (Macphail in press), or the land is given over to pasture, earthworms will eventually rework it. In addition, tilled soils can be trampled and mixed by domestic occupation, or partially eroded. All these post~cultivation events blur or totally remove the agricultural history from the soil. Post-burial effects have also to be considered (Courty et al. 1989: 140-6).

Conclusion

In the study of ancient cultivated soils, microfabrics have to be studied on an hierarchical basis, so that agricultural features can be distinguished from those of the natural soil. Modern agricultural science has provided a data base for these investigations, but experiments in 'ancient agriculture', especially when combined with empirical studies of ancient sites, have been important in permitting the mechanisms involved in tillage to be better understood. Significantly, this success has occurred in spite of experimental problems with replicating the exact tillage method, crop or soil type which existed in the past. Now that some of the physical mechanisms are understood, it is possible to identify microscopic fabric, structural and textural indicators of ancient agriculture, although these vary according to soil type, grain size, organic matter content and base status. It is the combination of indicators that is important, so that, for example, 'agricutans' should not be regarded on their own as categorical evidence of cultivation.
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Abstract

Macphail, R. I., Courty, M. A., and Gebhardt, A. Soil micromorphological evidence of early agriculture in north-west Europe The study of early agricultural soils using micromorphology is outlined. The effects of tillage due to modern agriculture are reviewed and the results from four experiments in 'prehistoric cultivation' are presented. These are used in the interpretation of prehistoric agricultural practices, based on a study of soils from various archaeological sites in north-west Europe. It is suggested that microfabric features, varying according to soil texture, can be diagnostic of tillage. Microfabric type, textural features (e.g. coatings) and structure are, taken together, better indicators of ancient tillage than single features.