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 Preface Colour studies as a research area is inherently multidisciplinary, attracting scholars from across the academic spectrum. Contributions to the present volume are no exception, ranging as they do from studies of individual languages through papers on art, architecture and heraldry to psychological examinations of aspects of colour categorization, perception and preference. The chapters have been developed from papers and posters presented at Progress in Colour Studies 2008 (PICS08), a conference held at the University of Glasgow, Scotland, from 14 to 17 July 2008. The stated aim of the conference was to provide a multidisciplinary forum for discussion of recent and ongoing research, presented so as to be accessible to scholars in other disciplines. This objective has resulted in a volume divided into seven sections: 1. Theoretical issues; 2. Languages of the world; 3. Colour in society; 4. Categorical perception of colour; 5. Individual differences in colour vision; 6. Colour preference and colour meaning; 7. Colour vision science. To make the articles maximally accessible, each of Sections 2–7 begins with a short preface describing and drawing together the themes of the chapters within that section. PICS08 continued a tradition begun with the pioneering PICS04 in 2004, which resulted in two volumes of papers (Biggam & Kay 2006; Pitchford & Biggam 2006). The second conference offered both continuity and novelty, since many people who had attended the first one returned to report on their research at the second, while others attended for the first time and introduced participants to new and exciting areas of colour research. As in 2004, we were delighted by the spread of topics covered, the high quality of the papers, and the number of nationalities represented by the speakers. Many useful contacts were made both within and across disciplines. Running a conference draws on the goodwill and assistance of many people. We would like to thank all our speakers, and especially our keynote speaker, Prof. Fred Kingdom of McGill University, for their contributions and for their patience while awaiting the completion of this volume. For financial support, we are indebted to the Faculty of Arts and the English Language Department, University of Glasgow, and to Cambridge Research Systems. We are also grateful to Anke de Looper, our equally patient editor at Benjamins, to the reviewers of the papers for their helpful comments, to Flora Edmonds for help in preparing this volume, and to Marc Alexander and the team of students and others who helped during the conference itself. We look forward to our third conference in 2012.
 
  
 
 New Directions in Colour Studies
 
 Carole Biggam Carole Hough Christian Kay David Simmons Glasgow, April 2011
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 Theoretical issues
 
 Illusions of colour and shadow Frederick A. A. Kingdom McGill University, Canada
 
 Colour (chromatic) vision not only tells us about the colour of surfaces but about the structure of the visual world. One way that colour vision informs us about scene structure is by helping decompose the scene into its material and illumination layers. This ability is underpinned by the visual system’s inbuilt knowledge that colour variations, and those luminance variations that are aligned with them, tend to be material in origin, whereas ‘pure’ luminance variations tend to arise from illumination. Evidence for such in-built knowledge is that shadows appear to be material in origin when strongly coloured, and colour variations enhance or suppress perceived shape-from-shading in luminance variations depending on their spatial relationships. These findings remind us that many of the benefits of colour vision only emerge when studying the interactions between colour and luminance rather than colour vision in isolation.
 
 We normally think of colour vision for perceiving the hues of objects, enabling us to avoid a poisonous red frog, determine whether an apple is ripe and find one’s car in a busy car park (Shevell & Kingdom 2008). But does colour vision reveal anything useful about the structure of our visual world? At first sight the answer is no. Figure 1 shows an image of an everyday scene that has been decomposed into its chromatic (i.e. colour) and luminance ‘layers’. The chromatic layer shows the variations in colour, whereas the luminance layer shows the variations in light intensity. We perceive variations in light intensity either as variations in the lightness (or shade-of-grey) of surfaces, or as variations in illumination such as shadows and shading. Although some of the shapes are discernible in the chromatic image, much of the fine structural detail is visible only in the luminance image. In fact the chromatic image is reminiscent of the paintings by the Fauvist artist Derain, who depicted scenes using broad sweeps of vivid colour while leaving out most of the fine detail. Indeed some researchers in visual perception have argued that the main role of colour vision is to ‘fill in’ the blank areas that are left once the structure of the image has been encoded
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 Original
 
 Chromatic
 
 Luminance
 
 Figure 1.â•‡ An image of an everyday scene (top) can be decomposed into chromatic (lower left) and luminance (lower right) layers
 
 using luminance information, a view dubbed by McIllhagga and Mullen (1997) the ‘colouring book’ model of colour vision. The analogy with the colouring book also finds expression in the technique employed by watercolor artists in which pastel colours are liberally painted over carefully-drawn ink outlines, yet one hardly notices that the colour and luminance contours rarely coincide. So if there is any special information about image structure conveyed by colour vision, it is not obvious what it is. One notable way in which colour vision provides unique information about image strucure is in the way it reveals camouflaged objects, as in Figure 2. However, colour vision contributes more to our perception of image structure than just camouflagebreaking. To understand how and why, it is necessary to stand back for a moment and consider the physical relationships between colour and luminance in our visual world.
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 Figure 2.â•‡ The purple flowers in the luminance image on the left are well-camouflaged but are easily seen in the colour image on the right
 
 Figure 3.â•‡ The grass-pavement border is a change in colour, luminance and texture, whereas the shadow border is only a change in luminance
 
 Consider Figure 3. The cast shadow is primarily a change in luminance – there is little difference in colour with its surroundings (there is sometimes ‘bluing’ in shadows, but it is generally weak), and there is no difference in texture. On the other hand the grass and pavement differ in luminance and colour and texture; the grass is dark, green and coarse, the pavement bright, grey and smooth. This simple photograph reveals a fundamental truth about the physical properties of our visual world: differences in colour are in most instances a result of differences in material, e.g. paint or pigment, whereas differences in luminance that are unaccompanied by differences in colour are in most instances a result of variations in local illumination, e.g. shadows or shading. A corollary to this fact is that colour differences are as a rule more reliable indicators of
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 material differences than are luminance differences, particularly in scenes where shadows and shading are prevalent. These physical relations between colour and luminance in the natural visual world have been understood by computer vision scientists for some time (Rubin & Richards 1982), and have been exploited in image-processing algorithms aimed at separating the material and illumination layers of images of natural scenes (e.g. Olmos & Kingdom 2004). The question for biologists and psychologists, however, is whether there is evidence that the visual system has in-built knowledge that ‘colour-is-material’. This in-built knowledge would not necessarily be conscious but should nevertheless have measurable behavioural consequences. There are two sorts of evidence that the visual system adopts the colour-is-material assumption. The first is somewhat anecdotal, but nonetheless compelling: strongly coloured illumination changes often appear to be material. Shevell and Kingdom (2008) and Kingdom (2008) have recently published a photograph taken by Brian Micklethwait of a tower block at sunset. The tower block appears as if partially painted in orange, with the painters running out of paint two thirds of the way down, whereas in fact the orange is sunset illumination on a grey surface. Another example is the close-up of the garden exhibit on the left of Figure 4. We tend to see circular patches of coloured glass, yet these are coloured shadows, as revealed in the wider picture on the right. In both these examples a colour change that is illumination is mistaken for a material change that is paint or stain. The second type of evidence for the colour-is-material assumption has emerged from psychophysical studies of a stimulus that is both compelling and easily manipulable. Figures 5a and 5b show two oriented gratings, one a sinusoidal modulation of
 
 Figure 4.â•‡ Outdoor exhibit entitled “Between Earth and Sky”, by Juliette Patterson (JP) & Michel Langlois (ML). Photographed by the author and reproduced with permission from JP and ML
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 luminance, the other a sinusoidal modulation of colour. On their own the luminance grating appears almost flat, and the colour grating completely flat. However, when the two are combined to form a ‘plaid’, as in Figure 5c, one obtains a strong impression of a surface corrugated in depth. The corrugated-surface appearance is an example of ‘shape-from-shading’, whereby the visual system uses surface shading information to generate a percept of three-dimensional shape. In the plaid in Figure 5c, the spatial variations in luminance are not tied to the spatial variations in colour, promoting the interpretation that the luminance changes are shading, and therefore that the plaid is a colour-modulated, corrugated surface (such as a folded curtain) illuminated obliquely. If this analysis of the appearance of the plaid is correct, a
 
 c
 
 b
 
 d
 
 Figure 5.â•‡ The colour-shading effect. (a) sinusoidal luminance grating; (b) sinusoidal purple-green colour grating; (c) when the luminance and colour gratings are combined to form a plaid one obtains a strong impression of a three-dimensional (3D) corrugated surface; (d) addition of a second colour grating aligned with the luminance grating suppresses the impression of a 3D corrugated surface
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 then one would predict that adding chromatic variations to the plaid in spatial alignment to the ‘shading’ grating would reduce the impression of depth corrugation. This is exactly what happens. Adding a second colour grating in alignment with the luminance grating, as in Figure 5d, strongly reduces the impression of a corrugated depth surface. Now, the changes in luminance are perceived to belong to the material surface rather than to the shading of the illuminant. I have termed the corrugated appearance of the plaid in Figure 5c the ‘colour-shading effect’ (Kingdom 2003). Besides being a compelling phenomenon in itself and a useful laboratory tool for probing the colour-is-material assumption (e.g. Kingdom, Rangwala & Hammamji 2005), the colour-shading effect reveals another important truth. A strictly ‘modular’ view of colour vision holds not only that the main role of colour vision is to ‘fill-in the gaps’ (see above), but also that colour vision has its own visual pathway, one separate from that mediating form, motion and depth perception (Livingstone & Hubel 1987). However, the colour-shading effect shows that this view is not correct. On the contrary, it reveals that chromatic variations are a driving force for form and depth perception. Moreover, the colour-shading effect shows that colour vision contributes to form by interacting with luminance information – remember that the colour and luminance gratings only elicit an impression of depth when combined into a plaid. The colourshading effect does not imply, however, that we should reject altogether the idea that there is a specialized brain module for colour. Rather, it means that we need to qualify what visual functions the module performs. The colour module appears to encode surface colour appearance, and as such is useful for the object recognition tasks mentioned at the beginning of the chapter. However, the contribution that colour makes to form and depth, as revealed by the colour-shading effect as well as many other phenomena (Shevell & Kingdom 2008), does not sit well with the idea that colour, form and depth are separate modules. The colour-shading effect, as demonstrated with plaid patterns, reveals the strength of colour as a cue exploited by vision for classifying luminance changes into material and illumination. But of course colour is not the only cue available to vision for this purpose. The natural visual world is replete with cues for disambiguating material and illumination variations, including motion, depth, occlusion, shape and other contextual cues (reviewed by Kingdom 2008). As a result we are rather good at classifying luminance variations into material and illumination, even in purely black-and-white images of natural scenes, i.e. in the absence of colour cues. Given these other cues, how does colour contribute to material-versus-illumination classification when they are present? One possibility is that colour does not contribute at all when they are present because it is redundant. Another is that it combines with some but not other cues. To test between these possibilities, we examined how colour and texture combine to promote and/or inhibit shape-from-shading in luminance patterns. In the discussion of the photograph in Figure 3, we noted that not only colour but texture changed at the grass-pavement boundary, but that there was no textural change across the shadow. Texture, however, is inherently more complicated than colour in the potential
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 ways it might facilitate material-versus-illumination classification. Variations in natural-scene textures are not exclusively material changes, as Figure 3 might imply. Surfaces that are uniformly textured but which undulate in depth produce variations in local orientation in their retinal-image projections, and these are exploited by vision for surface-shape perception (Li & Zaidi 2000). Undulating surfaces are often subject to shading, and the shading is combined synergistically with the textural variations by vision to detect the three-dimensional shape of the surface (Mamassian & Landy 2001). An example of this synergy is shown in Figure 6a. The image simulates a a
 
 b
 
 c
 
 Figure 6.â•‡ Stimuli used to study the interaction between colour, luminance and orientation-defined texture variations for perceived depth. (a) Luminance variations and orientation-defined texture variations combine to give the impression of a surface corrugated-in-depth surface; (b) adding colour variations that are aligned with the luminance variations reduces the depth impression; (c) adding colour variations that are non-aligned with luminance variations strengthens the depth impression. From Kingdom, Wong, Yoonessi & Malkoc (2006)
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 uniformly textured surface that is corrugated in depth and illuminated obliquely. The resulting modulations in local orientation and luminance, the latter interpreted as shading, evoke a strong impression of a corrugated depth surface similar to the plaid in Figure 5c. The question is what happens if colour is now added to the mix? Remember the rule: variations in colour that are aligned to variations in luminance are interpreted as material changes, whereas those that are non-aligned to luminance variations are interpreted as illumination, e.g. shading. In Figure 6a, however, the textural variations have already promoted the impression that the luminance variations are shading, so perhaps the addition of colour variations will make little or no difference, neither promoting nor inhibiting the depth percept. But as Figures 6b and 6c show, the addition of colour variations increases the impression of depth when non-aligned with the luminance variations, and decreases the impression of depth when aligned with the luminance variations (the measurements that confirm these observations are described in Kingdom, Wong, Yoonessi & Malkoc 2006). Moreover, as one might expect, the impact of colour on depth in the textures is only manifest when the shading is present; the colour has no impact one way or another when the shading is absent. This leads to a simple schematic in Figure 7 of how colour, luminance and texture interact in the stimuli shown in Figure 6. In the schematic, both shading and texture combine synergistically to help determine the three-dimensional shape of the surface, and colour variations promote or inhibit the contribution of shading, but not texture, to the perception of 3D-shape. A final note: Chirimuuta, in her chapter “Touchy-Feely Colour” (2011), argues that evidence for the colour-is-material assumption could mistakenly be construed as supporting the idea that colour is an intrinsic property of objects. However, Chirimuuta argues, our experience of colour as a material property, i.e. something embedded in objects, is due to something specific happening in our visual system. Chirimuuta likens colour vision to touch, arguing that our experience of something as Shading
 
 Colour
 
 Texture
 
 Non-aligned + – Aligned
 
 +
 
 Figure 7.â•‡ Simple model of how colour, shading and texture combine to elicit shape-fromshading and shape-from-texture in the stimuli shown in Figure 6
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 coloured arises from the active engagement of our visual system with the light emanating from it, just as fur feels soft because of the active involvement of our touch sense with the fur. Chirimuuta’s relationist view of colour vision sits well with many of the themes of this essay. The ‘feel’ of whether luminance variations are material or light depends not only on the physical context but on our in-built knowledge of the visual world. In other words it depends on how our visual system interacts with the world outside. The fact that we can be misled into perceiving that a colour variation is material when in fact it is light (Figure 4) is testimony to how influential are assumptions on our perception of colour.
 
 References Chirimuuta. M. 2011. “Touchy-Feely Colour”. This volume, 27–37. Kingdom, F. A. A. 2008. “Perceiving light versus material”. Vision Research 48.2090–2105. ——. 2003. “Colour brings relief to human vision”. Nature Neuroscience 6.641–644. ——, S. Rangwala & K. Hammamji. 2005. “Chromatic properties of the colour shading effect”. Vision Research 45.1425–1437. ——, K. Wong, A. Yoonessi & G. Malkoc. 2006. “Colour contrast influences perceived depth in combined shading and texture patterns”. Spatial Vision 19.147–159. Li, A. & Q. Zaidi. 2000. “Perception of three-dimensional shape from texture is based on patterns of local orientation”. Vision Research 40.217–242. Livingstone, M. S. & D. H. Hubel. 1987. “Psychophysical evidence for separate channels for the perception of form, color, movement, and depth”. Journal of Neuroscience 7.3416–3468. Mamassian, P. & M. S. Landy. 2001. “Interaction of prior visual constraints”. Vision Research 41.2653–2668. Mcllhagga, W. H. & K. T. Mullen. 1997. “The contribution of colour to contour detection”. Colour Vision Research: Proceedings of the John Dalton Conference ed. by C. M. Dickenson, I. Murray & D. Carden, 187–196. London: Taylor & Francis. Olmos, A. & F. A. A. Kingdom. 2004. “A biologically inspired algorithm for the recovery of shading and reflectance images”. Perception 33.1463–1473. Rubin, J. M. & W. A. Richards. 1982. “Color vision and image intensities: When are changes material?” Biological Cybernetics 45.215–226. Shevell, S. K. & F. A. A. Kingdom. 2008. “Color in complex scenes”. Annual Review of Psychology 59.143–166.
 
 
 
 Universal trends and specific deviations Multidimensional scaling of colour terms from the World Color Survey David Bimler
 
 Massey University, New Zealand Some trends are well-established across the 110 languages surveyed in the World Color Survey (WCS): colour terms are not distributed arbitrarily through ‘colour space’, and, of all possible combinations of terms within a single language, only a few are encountered. WCS data were analyzed to examine departures from these overall trends. To this end, colour terms were represented as locations in a geometrical ‘colour-naming space’ by calculating the ‘co-extension’ or degree of overlap between each pair of terms and applying multidimensional scaling (MDS) to the resulting pattern of relationships. The three-dimensional MDS solution shows departures from the consensus colour-term boundaries as fine structure in the clustering of points. These departures are not completely random, but show some association with language affiliation within language families. The MDS solution also focuses attention on ‘wildcard’ terms, highlighting the role of such terms as transitional stages in models of colourlexicon development.
 
 1. Introduction Sturges and Whitfield (1995) used naming responses to 446 hue samples (Munsell chips) from twenty subjects to calculate a matrix of similarities among twelve English colour terms. Their index of similarity was subject inconsistency across repeated trials: each matrix entry was the number of occasions when any subject labelled any chip as A on one trial and B on the replication. Earlier, Boynton and Olson (1987) derived a similar table from 424 OSA samples. As well as tabulating these patterns of relationships among colour terms, both studies presented them graphically. An alternative definition of ‘similarity’ involves inconsistency between subjects. Consider the number of chips that can in practice be described as A or B. Normalized by the range of both terms on their own, this is the ‘co-extension’ of A and B – their
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 shared range, the overlap or intersection of the regions of hues to which they are applied. If all the subjects who use A apply it to the same chips that are described as B by subjects who use B, so that the terms are operationally interchangeable, then their coextension is 1. The value ranges down to 0 when there are no chips described as A by one subject and as B by a second. Nothing in this definition requires A and B to belong to the same language. The present study applied this alternative definition to colour-naming data from the World Color Survey or WCS (Cook, Kay & Regier 2005). Having quantified the relationships among numerous colour terms from several languages, I reconstructed them by embedding the terms in a simple geometrical model. The intention here is to push this line of inquiry as far as possible. There is no expectation of disproving previous conclusions drawn from the WCS, or even of discovering anything particularly novel, but rather of seeing whether a different methodology replicates those earlier conclusions. The gist of previous research is that, although individuals and individual languages vary widely in the size of their operational colour lexicon, these variations can be arranged within a small repertoire of sequences (Kay & Maffi 1999; MacLaury 2001: 1232) which may be developmental sequences of progressive lexicon enrichment. Stages within these sequences, and Basic Colour Terms (BCTs) within the lexicons, have generally received most attention. Here I focus on aberrant colour descriptors (not necessarily BCTs) that can plausibly be seen as transitional, intermediate stepping-stones between the established stages. The WCS data are structured by the tool used to collect them: the Munsell palette (Lenneberg & Roberts 1956). This is a systematic, standardized and manageablesized sampling of the colour gamut, consisting of 330 colour samples (chips). These include all combinations of eight lightness levels and forty hues spaced equally around the hue circle, all as saturated as possible, as if the lightness and hue coordinates acted as lines of latitude and longitude to mark out a grid on the surface of the colour solid. A further ten achromatic hues range from Black to White, with eight grey tones at the same eight lightness levels. Sturges and Whitfield (1995) supplemented the Munsell palette with less-saturated chips. Other field studies have halved the size of the palette by using only twenty hues (for example, Roberson, Davies & Davidoff 2000). The Munsell palette is used to elicit colour terms; to record the broadest possible extension of each hue term – its denotata, the range of hues it describes; and to partition the colour surface into non-overlapping extensions. Subjects are asked to provide the best colour label for each chip in turn. The extension of a given hue term can be plotted in a kind of Mercator projection by ‘unwrapping’ the surface of the colour solid. The data comprising the WCS were elicited from 2,606 informants representing 110 non-written languages from around the world (Cook et al. 2005). The custodians of the data have generously made them freely available through the Internet. Previous
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 analyses have highlighted the regularities within the data, including a strong crosscultural consensus about where focal (prototypical) colours and the centres of colour categories are located within the colour gamut (Cook et al. 2005: Figures 4a, 5). These regularities mean that the colour terms in two languages can frequently be matched up to counterparts that cover a similar stretch of the spectrum, allowing statements about the colours of objects to be translated between unrelated languages (exact translation is not always possible since some languages have smaller colour lexicons than others, and may, for instance, lack an equivalent to English orange). It was not obvious before the WCS that this would be the case. Even so, languages can disagree slightly about the exact boundaries between roughly equivalent colour categories. For instance, the boundary between the Berinmo terms nol and wir is not precisely the same as that between English yellow and green (Roberson et al. 2000). One question examined here is whether these disagreements are systematic. The WCS contains many subjects who declined to name every hue sample. For at least one language (L31, Cree), all the speakers shared this reluctance: that is, the Cree colour lexicon does not partition the entire colour gamut (Kay & Maffi 1999). Cree speakers agree on the labels for regions of hue that they find sufficiently relevant to talk about, but for other hues they have no single accepted label. The ‘emergence hypothesis’ (Kay & Maffi 1999) is that other languages have also passed through or remain within a non-partition stage. An example is Yélî Dnye (Levinson 2000). From this stage, a culture can progress down several pathways of lexicon enrichment, depending on the dimension of colour variation on which most weight is placed. Other theorists maintain that the non-partition property must be a secondary state – the result of a retreat or unnatural restriction of the meanings of the BCTs (MacLaury 2001) – because languages naturally possess a colour lexicon that spans the entire gamut and provides a BCT for any hue one might encounter. The concept of a ‘wildcard’ colour term is helpful: that is, a term that is not restricted to a single region of the colour gamut, but rather that can apply to any hue that lies outside the ambit of more specific terms. The canonical examples are łibaah in Apache (Greenfeld 1986) and khósi in Futunese (Dougherty 1978). Both are used in patterns that are distributed broadly across the Munsell palette and broken up by the ‘catchment areas’ of the local equivalents of English yellow and green (see Figure 4c). Wildcard terms seem paradoxical, but could be a transitional stage in a language that is emerging from the non-partition state. In the course of linguistic evolution, as hue-specific terms enter the language (corresponding to English blue, yellow and so on) and annex more of the colour gamut, the scope of a wildcard becomes progressively more fragmented. Since łibaah and khósi are also applied to the grey achromatic chips (though not black or white), MacLaury (2001) argued that they are primarily descriptors of low saturation, and classified them as manifestations of a ‘desaturation pathway’ for lexical development in which saturation is unusually salient for a language community, so that levels of saturation dominate hue as the focus of verbal distinctions (see also MacLaury 2007). In this account, the range or extension of a term might be
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 disconnected on the surface of the colour solid, but it would be continuous if we also had data for the less-saturated hues comprising the interior of the solid. A partial illustration from English would be pastel, applicable to a range of hues as long as they are too desaturated to be good examples of any of the BCTs. Other wildcards could be subsumed into MacLaury’s brightness pathway, in which a term encompasses grey and chromatic samples alike within a range of lightness. However, neither pathway can account for a class of wildcard that applies only to chromatic chips and not to greys. The WCS presents us with many instances, some with disconnected extensions.
 
 2. A comparison of two language families Languages change slightly from one generation to the next. Isolated language communities eventually diverge to the point of mutual unintelligibility, as Latin split into French, Italian and others. However, languages betray sufficient family resemblances to cluster them into taxa such as the Indo-European, Malayo-Polynesian, Trans-NewGuinea (TNG) and Niger-Congo (NC) families, each linked by a (reconstructed) common ancestor. Colour terms may be broadly comparable but not exactly synonymous. For present purposes, two terms may have different patterns of overlap or co-extension with other terms, due to slightly different boundaries demarcating their denotata within the Munsell palette. The question is whether these variations are random fluctuations, or are linked to family membership. Figure 1 depicts the relationships among eighty-seven colour terms (represented as squares) from thirteen languages belonging to the Trans-New Guinea family (TNG),1 and sixty-five terms (shown as circles) from twelve languages from the NigerCongo family (NC).2 The field linguists who surveyed the respondents recorded many more words, but a term was only included in this and subsequent analyses if it was used by at least one-third of the informants in a language sample. This criterion was intended to rule out idiosyncratic colour descriptions such as metaphors or concrete references coined on the spot. Differing numbers of categories and category boundaries necessarily cause some differing patterns of usage at the family level, but these would not be especially interesting. These families were chosen because, for both, the member languages tend to provide relatively undifferentiated colour lexicons: among the TNG and NC languages respectively, an average of 6.7 and 6.5 terms meet the one-third criterion described earlier. Using the definition of inter-term co-extension from Section 1, we obtained a 152by-152 similarity matrix. Multidimensional scaling (MDS) accommodates such data 1. Agarabi, Ampeeli, Angaatiha, Berik, Kalam, Kamano-Kafe, Kemtuik, Kwerba, Maring, Menye, Podopa, Tabla and Tifal. 2. Abidji, Bete, Chumburung, Dyimini, Ejagham, Gunu, Konkomba, Mampruli, Mundu, Nafaanra, Vagla and Wobé. Yacouba is also in the NC family, but is anomalous (Bimler, 2007).
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 Figure 1.â•‡ Angular coordinates of MDS solution for 152 colour terms from 13 TransNew-Guinea languages (squares) and 12 Niger-Congo languages (circles), located within a 3D MDS solution. Azimuth = hue angle; altitude = lightness angle. Colour of symbols indicates their membership of clusters
 
 by arranging points within a low-dimensional space so that the geometrical distance between each pair of points reflects the corresponding inter-term similarity as accurately as possible. The points representing synonymous terms should be geometrically adjacent; antonyms should be diametrically opposite. A three-dimensional MDS solution accounted for the similarities sufficiently well. It approximated a hollow spherical shell, with most points being roughly equidistant from the centre of the sphere. It is convenient to locate these term-points in spherical coordinates (θ, φ, r). The solution was rotated to make φ an angular ‘dark to light’ coordinate, running between terms glossed as ‘black’ and ‘white’ (at the ‘south’ and ‘north pole’ respectively), while θ is a hue angle. For instance, a number of ‘red’ points are clustered around θ = 90°. The low variability of the radial coordinate r allows us to temporarily ignore it, and plot θ and φ in Figure 1, in effect unwrapping the shell into two dimensions (altitude and azimuth). Unavoidably, this projection has distorted the structure at the poles. An alternative approach to a similarity matrix is to apply Hierarchical Clustering Analysis (HCA) and represent it as a system of nested clusters (Everitt, 1974). Symbols in Figure 1 are colour-coded according to their membership of clusters in a HCA solution, with the colour code chosen to highlight the correspondence to English colour categories. The NC lexicons, as a group, show signs of being near the start of a particular developmental trajectory. None of them possesses an exact equivalent of English black.
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 Instead they have terms with broader denotations, applicable to black stimuli, but also to those in other dark hues, including green, blue and purple chips. These could be glossed as ‘Black-with-Blue’ or simply ‘Cool’ terms. The symbols representing these form their own cluster in Figure 1, above the cluster of more restrictive ‘black’ terms from the TNG languages. Some of the NC languages divide the Munsell palette into three broad categories that could be glossed as Cool, Light/Warm (white and lighter hues), and Red (Stage II in the Berlin-Kay taxonomy). Others have more differentiated lexicons, perhaps influenced by European colonial contact, or responding to an internal logic. In some, an equivalent of yellow has split from the Red category; in others, terms comparable to green or blue or ‘grue’ are in the process of splitting away from the Cool category (in many cases there is a great deal of variability among subjects, and these terms are by no means unanimously accepted (MacLaury 2001)). However, when collective partitions recognize these splits, they do not obscure the boundaries of the primary Warm/Cool/Red division. In this respect, the data for TNG languages differ, with less subordination to any traces of an early three-way division. Looking at terms that would translate into English as yellow, Figure 1 contains separate clusters from the NC and TNG languages. The TNG ‘yellows’ extend out to include yellowish-green chips as well, creating a cluster of symbols that is displaced laterally towards the green region, relative to the NC ‘yellows’. In addition, the TNG terms are shifted down, implying that the boundaries of these terms have also shifted to include more brownish hues while allowing paler yellow hues to be labelled as the local equivalent of English white. The NC equivalents of red extend further into the yellow/orange region of the Munsell palette, causing them to overlap more with terms focused in that region. Conversely, the TNG ‘reds’ seem to extend further into the purple region. The outcome of this divergence in colour category boundaries is to displace the NC ‘red’ terms to the right and the TNG ‘reds’ to the left. We are led to the conclusion that, although there may be reasons why colour lexicons converge towards a single cross-cultural consensus, they are not overwhelmingly strong, since departures from that consensus can persist over the time-span of linguistic divergence. It may be that categories in the TNG languages have reached some sort of steady-state or ‘punctuated equilibrium’,3 while the NC languages have recently acquired some colour terms, and their colour partitions are still in a state of flux. If so, the NC languages might eventually join the TNG group at the steady-state, after finetuning the boundaries of the categories. Another possibility is that the TNG languages diverged from a root language that was already progressing along a different lexical pathway from the root of the NC languages, forcing them all to follow it. Returning now to the radial coordinate r, it can be seen as an index of ‘specificity’. If a term is not very specific – if subjects apply it to a broad range of samples, so that it 3. A term first used in biology to denote evolution by means of episodic development rather than continuous gradual change (see Eldredge & Gould 1972).
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 displays non-zero overlap with a number of other terms that are not immediate neighbours – then the MDS algorithm locates the term near the centre of the sphere, where it can be equally close to all those other terms. The limiting case is a term that can be applied to any chip, and overlaps with every other term; it will gravitate to the centre. Within Figure 1, two examples of terms with this sign of non-selective use – a relatively low r – are sulusulu from Mundu (L73) and fiingim from Tifal (L97). Figures 2a and 2b show ‘term plots’ for these terms, using contours to plot the A B C D E F G H I J A B C D E F G H I J A B C D E F G H I J
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 Figure 2.â•‡ Contour maps (from top to bottom) for (a) sulusulu from Mundu (L73); (b) fiingim from Tikal (L97); (c) huesseni from Culina (L32); (d) fwae from Abidji (L1). Each map shows the proportion of subjects using the term to describe each combination of hue (horizontal scale, around the hue circle from 2.5R to 10RP) and lightness (vertical scale, from black = J up to white = A). Columns at right plot the frequency of use of the term to describe achromatic stimuli (greys) along the same lightness scale
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 proportion of informants from a language community who applied a given term across the lightness/hue grid built into the Munsell palette. For both words, usage peaks in the yellow region of the gamut, but, paradoxically, they are applied to light blue hues as well, and also to greens and purples. This broad extension was not an artefact resulting from individual variations or misunderstanding of the meaning of the terms, since inspection of the data revealed individual subjects who used sulusulu and fiingim all across their ranges. Neither term is an idiosyncratic coinage for a stimulus for which there is no name: all eighteen Mundu speakers nominated sulusulu at least once, while twenty-three out of twenty-five Tifal speakers used fiingim. The two terms differ in one important way. Sulusulu fits into MacLaury’s brightness route, where a language characterizes colours primarily by their lightness rather than their hue, with intermediate terms between the local counterparts of black and white. Sulusulu is applicable to grey chips, as well as to yellows, greens and blues (but not to samples of ‘red’, which attracts a special term). In contrast, fiingim describes purely chromatic qualities, with few subjects applying it to the achromatic chips. It could be viewed as a Y/G/Bu composite term, or as a chromatic wildcard.
 
 3. Wildcard terms This line of inquiry is easily extended to all 110 WCS languages. It turns out that 775 terms meet the consistency criteria described above. As before, we summarize the relationships among them (their degree of overlap with one another) by applying MDS and plotting the three-dimensional solution in spherical coordinates.
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 Figure 3.â•‡ Angular coordinates with same axes as Figure 1: the lighter and larger a symbol, the nearer that term is to the centre of the MDS solution
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 The size and lightness of each circle in Figure 3 increase for smaller radial coordinate r to show the vagueness or broadness of that term’s usage. Note that the diagram lacks separate clusters of ‘blue’ and ‘green’ terms; a strip of circles, representing the ‘grue’ terms found in many languages, forms a blue-green continuum. Below that strip, between it and the large cluster of ‘black’ terms, is a cluster of broad circles representing ‘Black-with-Blue’ composite terms. Above the blue/green band, a tight cluster of small, dark circles represents focused terms applied specifically to light blues. Spanish has a comparable term celeste for light blue as distinct from azul ‘(generic) blue’ (Harkness 1973), and Russian has sinij ‘dark blue’ and goluboj ‘light blue’ (Paramei 2007). Examining terms with low values of r reveals additional examples of words that characterize colour by level of lightness. These include huesseni from Culina (L32) and fwai from Abidji (L1), with patterns of usage that are plotted as Figures 2c and 2d. We also encounter lightness-descriptive terms that are less inclusive, and attract a more fragmented pattern of usage because they belong to languages which have acquired terms for green and yellow as well as for red (Figure 4). That is, they can be applied to any hue that does not fall into the ‘catchment areas’ of those options. Thus they denote brown hues, greys, mauve, sometimes pinks, and light blue chips (or to put it another way, browns, greys and pastels). These are primarily but not exclusively low-saturation chips in the Munsell palette. For comparison, the Apache wildcard łibaah (Greenfeld 1986) is included in Figure 4. Futunese khósi conforms to the same pattern (Dougherty 1978). A B C D E F G H I J A B C D E F G H I J A B C D E F G H I J
 
 Figure 4.â•‡ Contour maps (from top to bottom) for (a) pohui from Ese Ejja (L37); (b) bulow from Tboli (L94); (c) łibaah from Apache. Same scales as in Figure 2
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 However, a parallel line of lexical evolution contains purely chromatic wildcards, which are never applied to the grey chips. Two examples shown as Figures 5a and 5b are applied primarily to purple hues, with a secondary extension to browns. It happens that these are cognate terms from two related Indo-Aryan languages, Mawchi (L65) and Vasavi (L101). The same family also provides the converse: chromatic wildcards that are applied primarily to browns, and sometimes to the purple region of the colour gamut (Figures 5c and 5d).4 It may be that these represent transitional stages, with dzhabo and dzhambәlΛ caught in the act of retracting from their brown usage and evolving into equivalents of purple, while bur and bhurΛ are specializing in the opposite A B C D E F G H I J A B C D E F G H I J A B C D E F G H I J A B C D E F G H I J
 
 Figure 5.â•‡ Contour maps (from top to bottom) for (a) dzhabo from Mawchi (L65); (b) dzhambәlΛ from Vasavi (L101); (c) bur from Bhili (L15); (d) bhurΛ from Vasavi. Same scales as in Figure 2 4. The Mawchi lexicon contains a cognate term bhuro that shows the same pattern of chromatic use but can also apply to grey chips.
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 direction into equivalents of brown. The data are also reminders that not all cultures are as preoccupied as we are with conceptualizing the colour domain or insisting that terms in that domain be used consistently, with niceties and nuances. It may be relevant that the nearest equivalent in Vasavi to yellow (piuli) is also applied by a significant minority of informants to the mauve and purple chips. The distribution of disconnected regions of the Munsell grid that comprises a term’s extension depends on the combinations of restricted colour terms also present in the language. The Guaymi (L42) term kare was applied most consistently to green chips, but also to purples. Finally, there is the phenomenon of ‘peripheral red’ (Kay, Berlin, Maffi & Merrifield 1997: 34): terms applied to hues that contain some element of redness without being good exemplars of ‘red’ (that is, orange, pink, mauve, purple, maroon and brown). The WCS presents a number of examples (Figure 6). Such terms have been glossed as a concrete term, ‘earth-like’ (Kay et al. 1997: 48). Alternatively, they have been cited as evidence that ‘redness’ has a special status in human cognition, to such an extent that the special quality of diluted or imperfect redness attracts a term of its own. In the present taxonomy of wildcards, peripheral red can be understood as a special case of a chromatic wildcard that covers those hues left over after the restricted terms for red, green, blue and yellow have all accounted for their regions of the colour gamut. A B C D E F G H I J A B C D E F G H I J A B C D E F G H I J
 
 Figure 6.â•‡ Contour maps (from top to bottom) for (a) mili from Behinemo (L11); (b) pareeca from Arabela (L10); (c) wãwanakoko from Abidji (L1). Same scales as in Figure 2
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 Roberson downplayed the universal constraints to which colour terms must conform, the common factors that unite them across languages. One constraint was that any term should form a single connected region when plotted on a map of the colour gamut: “No language has ever been reported to have a category that includes two areas of color space...but excludes an area between them” (2005: 65). We have seen a series of counter-examples to this generalization.
 
 4. Discussion In contemporary industrial cultures, colour has come to convey all manner of abstract information and arbitrary meanings, but not every culture talks about colour so obsessively (Kuschel & Monberg 1974). Many languages, furthermore, have terms for specific hues but not a superordinate word for ‘colour’ as a general abstraction – a word, that is, for the entire domain. One could infer that there is nothing to single out the spectral properties of surfaces as a natural, compelling topic of conversation, as distinct from other aspects of surface appearance such as texture, gloss, glitter, lustre or object identity. Critics of the Munsell-palette paradigm have argued that colour is a cultural construct rather than a ‘natural kind’ (for example, see Lucy 1997; Lyons 1995). We began with the Emergence Hypothesis, which concedes that languages can lack a lexical partition of the complete colour gamut (in contrast to English, where the ‘basic colour terms’ between them cover any hue we encounter). The non-partition property may be more common than the WCS would suggest, since Munsell-palette data are not ideal for detecting it. If pressed to label a problematic sample of hue, informants resort to a number of strategies. They might, for example, extend the terms available in their colour lexicon beyond their normal boundaries, or use words from a specialized context-specific vocabulary with secondary chromatic connotations. If WCS informants have no tradition of discussing colour as a universal attribute – detached from specific objects in their environment – then there is no evidence that any labels they nominate to describe the chips would be used the same way in realworld situations. They might be terms of broad symbolic implications: not colour terms at all outside forced research conditions. Lyons (1995: 212) cites the Hanunóo language, in which the terms rara� and latuy embody “an opposition between dryness or desiccation and wetness or freshness (succulence) in visible components of the natural environment” (Conklin 1955: 342). Nevertheless, these are ways in which a language with a non-partition lexicon might acquire a wildcard term for colours that ‘fall through the cracks’ (see Section 3). Other avenues exist. A term for a prestigious fabric or a specific dyeing technique might be pressed into service, losing its original meaning and gaining a chromatic role, as in the case of scarlet and, perhaps, the medieval French term pers (Gage 1993: 80). The point is that the initial extension of such a term is not necessarily continuous (Figure 5). But interrupted ranges are unlikely to be stable: one imagines that speakers of the
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 language would settle on one portion as the term’s central meaning while downplaying other portion(s), progressively shaping the term into a conventional hue-specific term. So this is one pathway for a language to acquire equivalents of purple and brown. Another model of lexical enrichment interprets the eleven BCTs in English (and other languages) as expressions of eleven distinct qualities of colour experience. When a language initially lacks a term for one of these qualities, the name of a suitably coloured referent is applied as a metonym to fill the gap, then becomes an abstract term as routine use erodes its concrete denotation. However, this model does not predict the finding from Section 2. Inter-language variations among corresponding terms in their precise boundaries, and centroids in the colour gamut, are linked with language-family affiliations – as if the exact location of some terms depends on the pathway a language followed previously, as it acquires an increasingly differentiated colour lexicon.
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 Touchy-Feely colour Mazviita Chirimuuta
 
 University of Pittsburgh, U.S. The default opinion in philosophy is that we perceive colours to be intrinsic properties of things, properties that objects have regardless of their relations with perceivers. This intrinsic-intuition is considered a crucial objection to relational theories of colour, ones that account for colours in terms of interactions between perceivers and objects. In this paper I defend relationism by analysing the motivation for the intrinsic-intuition. Firstly, I argue that intuition relies on a historically entrenched, passive model of vision. Secondly, I discuss recent psychophysical work on the connection between colour and perceived material stability. Finally, I develop a relationist phenomenology of colour by making the comparison between colour vision and the active – and interactive – sense of touch.
 
 1. Introduction Philosophers writing on colour have concentrated on one specific metaphysical question, “what are the colours?”. It is agreed that if colours are anything, they must be some sort of property. It is often held that colours are intrinsic properties of objects. Roughly speaking, an intrinsic property is, “a property that a thing has (or lacks) regardless of what may be going on outside itself ’” (Yablo 1999: 479). Being an intrinsic property excludes being a relational property. Relational properties are ones that describe how different things stand with respect to each other. So ‘being round’ is not a relational property, whereas ‘being rounder than a rugby ball’ is. Many philosophers, including David R. Hilbert (1987) and Frank Jackson (1998), have claimed that the redness of a cherry is a property that the fruit has regardless of the way that perceivers respond to it, and regardless of the other objects surrounding it. It follows that the cherry is still the same red when shaded by leaves on the tree, when night falls, or in a world without creatures to perceive it. The primary justification for the claim that colours are intrinsic properties comes from the intuition that colours look as if they belong to external objects, that in our perceptual experience it does not appear that the existence of colours depends on our perceiving them.
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 Despite the popularity of the intuition that colours are intrinsic, and therefore not relational properties, there is much to be said for theories which posit that colours are relational (Cohen 2004). Various clues point to a certain perceiver dependence of the colours. For one thing, the colour visual systems of different species – from budgies to bees to chimpanzees – do not converge on the same physical properties of objects (Thompson, Palacios & Varela 1992). Nor do the visual systems of different human beings, which show substantial variation in wavelength sensitivities, and hence in subjective colour matching (Hardin 1993). Consequently, your assessment of the similarity of shades of peach and pink could well be at odds with mine, and we would be at a loss to find an objective standard to decide between us. The most well known relationist theories are dispositional ones. These were first put forward in the seventeenth century, when there was a felt need to reconcile the new mechanical world view – which found no place for colours (as we see them) in the physical world – with the insight that visual perception is in some way caused by external events. The dispositionalist states that the colour orange is the disposition of an object to cause an orange experience in normal human perceivers in standard viewing conditions.1 This is a dispositional property shared by satsumas and marigolds, as well as oranges and mangoes. Dispositionalists normally struggle at the point at which it becomes necessary to categorize normal perceivers and define standard conditions. This paper is not a defence of dispositionalism, but of relationism in general. Relationist theories stand in opposition to the supposedly robust intuition that colours are intrinsic properties. Indeed, many philosophers believe that colour relationism is defeated by the strength of the intuition.2 As Boghossian and Velleman (1989: 86) write: When one enters a dark room and switches on a light, the colours of surrounding objects look as if they have been revealed, not as if they have been activated... If colours looked like dispositions, however, then they would seem to come on when illuminated...just as a lamp comes on when its switch is flipped. Turning on the light would seem, simultaneously, like turning on the colours...Conversely, when the light was extinguished, the colours would not look as if they were being concealed or shrouded in the ensuing darkness: rather, they would look as if they were becoming dormant...But colours do not look like that; or not, at least, to us.
 
 This paper is a defence of relationism against such claims. I will not be tackling the intuition head on, arguing that, contrary to consensus, the phenomenology of colour is that colours are simply relational. Rather, I will take two detours that I believe give us much insight into this intuition. The first detour is historical, where I examine the 1. E.g. John Locke, on most interpretations. See M. Johnston (1992) for a recent formulation of dispositionalism. 2. Called the “intrinsic-intuition” below.
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 links between the intuition and a popular model of vision as the most objective of senses (see Section 2). The second detour goes into the science of colour perception, looking at the reasons why colours normally appear stable, and observer and context independent (see Section 3). Then in Section 4 I offer up a new account of colour phenomenology, inspired by the sense of touch.
 
 2. History of an intuition There is a way of thinking about vision which casts sight as the most objective of the senses. That is, of all the senses it is believed that vision is the one to present us with a picture of the world best matching an external reality. This ‘ocularcentric’ vision of vision has been identified as the dominant view from the Middle Ages to the twentieth century. The basic idea is that seeing is the paradigm of knowing (Jay 1993; Rorty 1979). The intuition of the objectivity of sight gets perhaps its most extreme expression in Jonas’ (1954) article, the Nobility of Sight. Jonas was a phenomenologist and student of Husserl. He took it as evident from our experience that vision is objective, writing that, “all I have to do is open my eyes, and the world is there, as it was all the time” (512) and that “objectivity emerges pre-eminently from sight” (513). The intuition of objectivity is obviously kin to the intuition that the properties revealed by sight are intrinsic ones. To recap, intrinsic properties are those that an object has regardless of its interactions with other objects. These are contrasted with relational properties which describe how an object stands with respect to other objects or perceivers. The objective-subjective distinction, on the other hand, contrasts our apprehension of things as they are “in themselves”, i.e. regardless of the peculiarities of our point of view concerning them, with the subjective apprehension which is tainted by our peculiar slant on things. According to the objective intuition, visual experience represents the intrinsic properties of things, whereas the intuition of subjectivity takes vision to be representing how an object stands in relation to a viewer. Also relevant is the notion that vision is the most passive of senses. Vision is taken to be the mere reception of light rays on the retina. In particular, it is not appreciated that the eyes customarily move, and that these saccadic glances constitute an active probing of the world. More will be said about ‘active vision’ in Section 4. The point to be made here is that this model has a clear historical lineage (Spruit 2008). In the ancient and early medieval world, intromissionist and extramissionist theories of vision vied for supremacy (Lindberg 1976). Extramissionism is the Platonic idea that sight comes about when ‘fire’ emitted from the eye encounters external objects and is then reflected back to be received by the eye, which harvests this information. It is an active model in the sense that sight is something that happens at the eye’s own instigation, with the eye selecting what in the world is to be made visible. In contrast, the intromissionism of Aristotle made the empirically correct supposition that no rays come out from the eye. But this led to the casting of vision as a passive sense, the inert reception
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 of visual information. By the late Middle Ages, the Aristotelian model was the dominant one. The scholastics believed that visual information was imparted by “intentional species”, immaterial copies of properties of objects, such as colours, that made their way to the eye (Lindberg 1976; Biernoff 2002; Knuuttila & Kärkkäinen 2008). Moreover, the Aristotelian view is marked by a strong perceptual realism: the world is, in itself, just as we see it. There is no corruption of the objective visual world due to the interference of our sensory apparatus. The pattern of influence from Aristotelian realism to modern theories of vision is complex (Jay 1993; Clark 2007). Certainly, literal realism about colour was dropped by the leading figures of the seventeenth century. Galileo declared unambiguously that colours do not belong to external objects, that they reside only in the minds of perceivers. Descartes and Locke both wrote that in some sense colours are external properties, i.e. the physical causes of people’s colour perceptions. But they did not subscribe to the Aristotelian and scholastic idea that things are coloured in just the way that we perceive them to be, and that there is a literal resemblance between our perceptions of colour and colours adhering to objects. However, as I have argued elsewhere (Chirimuuta forthcoming), it seems that some other tenets of the Aristotelian view were not rooted out by the seventeenth century innovators. These include the idea that the aim of vision is to give a faithful measurement of external properties; the idea that vision is a passive sense; and thus the idea that when visual perception is veridical, we have true measurement of physical quantities, the intrinsic properties of things, rather than a subjective impression of how things happen to affect me. These views are reflected in the seventeenth century writing on primary, as opposed to secondary, qualities (Smith 1990). Even though perceptual realism came to be rejected when speaking of the secondary qualities, like the colours, it was still accepted that our perceptions of primary qualities (shape, motion, bulk, etc.) could be faithful representations of an external reality. What does all this tell us about colours and the intrinsic-intuition? What is important is that an Aristotelian framework for vision did stay in place, one in which it was “intuitive” to think of vision as representing intrinsic properties of objects. After the scientific revolution it still seemed natural to believe that an intrinsic geometric property, like shape, was visible to the human eye. It was still “intuitive” to believe that colours appeared before our eyes, as if they were intrinsic properties belonging to things. What became paradoxical was this Aristotelian understanding of our colour phenomenology combined with a revised scientific ontology which posited that the only properties belonging to material things were quantitative or mathematical ones, not qualitative ones like colour (Des Chene 2006). This, in essence, is the metaphysical problem of colour: how can it be that we see a world full of colours, if no such properties could belong to the world? It would seem that vision is an elaborate hoax, a virtual reality conjured up by the brain (Hardin 1993). However, what is clear now is that colours come to be seen as problematic because of the strength of the intrinsic-intuition. If it came naturally for us to take what we see
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 to be at least in part perceiver-dependent, then the finding that colours are not simply “out there”, but that our perception of colour is influenced by the workings of our eye and brain, would not be disturbing. The idea to be considered here is that the intrinsicintuition has historical roots: it might just be a hangover from the Aristotelian-realist theory of vision that has been so influential down the centuries. My claim is that the intrinsic-intuition would not seem so compelling from the perspective of an alternative theory of vision. And of course there have been alternatives. Above I mentioned the Platonic extramissionist view. There are recent theories that construe vision as an active rather than a passive sense – the philosophy of Merleau-Ponty would be a prime example. Art historians in particular have written about how frameworks for thinking about vision change from culture to culture, and era to era. The subjective, embodied ‘visuality’ of the early Middle Ages is often contrasted with the more theoretical, Aristotelian, approach of the late Middle Ages, which prized vision as an objective sense (Biernoff 2002; Camille 2000).
 
 3. Secret life of an intuition In this section I take another look at the intuition that colours are stable and intrinsic properties of things. In the previous section, I put forward the argument that this intuition has been shaped by our ‘visuality’, our commitment to the idea that vision is the sense most capable of representing to us an objective, external world. However, the historical explanation may be only part of the story. Here I present some psychophysical findings about colour perception that also shed light on the realist intuition.
 
 Figure 1.â•‡ Colour and scene segmentation. (Reproduced with permission from Fred Kingdom)
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 Vision scientists now hold that colour is very much involved with the perception of form. For example, with the parsing of cluttered visual scenes into different objects (see Figure 1), and with the recognition and memorization of those objects (Shevell & Kingdom 2008; Mollon 1989; Kingdom 2011). Note that the perceived salience of different colour contrasts seems to depend on the interests of the animal. If it were not for primates’ vested interest in fruit as a food source, it is improbable that cherries and leaves would appear as different in colour as they do to us. Colour contrast is particularly useful because it is more likely to indicate a material change from one surface to another than is achromatic contrast, since achromatic contrast often indicates the presence of shadows, rather than material objects. Kingdom, Beauce and Hunter (2004) conducted experiments to assess people’s interpretation of boundaries in visual scenes when these were marked by achromatic or colour shifts. The achromatic shifts were likely to be interpreted as a change in surface material only when these were aligned with colour shifts. Another observation of Kingdom’s is that shadows which do happen to be coloured are less likely to be recognized as shadows and are more likely to be interpreted as indicating a change in surface material (see Kingdom 2011: 7 Figure 5). Kingdom has attributed these effects to the visual system’s “colour as material” assumption. Such results show that colour vision is very much tied up with our perception of objects. Moreover, the idea that the visual system makes use of prior assumptions about colour and materiality is a possible explanation for the strength of the realist intuition that colours are intrinsic properties of objects. For we do tend to take it for granted that the physical, material properties of things are intrinsic, not alterable by objects around them, or by our viewing habits. If, then, colour vision is part of the sensory process by which we recognize that one surface material differs from another, that a change in colour perception usually indicates a change in material, it makes sense that we should interpret colour perceptions as flagging intrinsic properties. But it is one step too many to say that our colour vision commits us to the belief that colours are intrinsic properties. The intrinsic-intuition has had a hold over the philosophical debate because it has been assumed that raw visual experience is attributing an intrinsic colour property to objects. Kingdom’s results entail no such thing, though. What they do imply is that vision uses spectral discrimination to flag up stability in the material surfaces of objects. They suggest that we think of colour vision as indicating the stability of things, rather than that we think of ourselves seeing stable chromatic properties, intrinsic to objects. Perception of a change in colour as a change in surface material is compatible with a relational account of colour by which colour appearances are as much determined by my perceptual process as they are by objects in the world. This relational colour phenomenology is the subject of the next section.
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 4. Touch-like Vision We have now completed two different detours. The first went back to the historical roots of our thought on vision. It revealed the association between the intrinsic-intuition and a passive model of vision which construes sight as the most objective of senses. The implication was that, were we to subscribe to a different theory of vision, our intuitions might well shift. However, the second detour, into the psychophysics of colour perception, gave us reason to think that our experience of colours as stably embedded in objects is due to some deep features of our visual system. One might conclude from this that the intrinsic-intuition will not shift, no matter how many intellectual revolutions we undertake. But I do not think that this is warranted, for the psychophysical results explain why we see colours as stable, and belonging to material objects, but they do not support the claim that our phenomenology commits us to believing that colours themselves are intrinsic properties of things. The question is, how can these two different insights be combined, and in such a way as to defuse the objection to colour relationism? What I offer in this section is a reinterpretation of the phenomenology of colour that is compatible both with the psychophysical facts, and with the relationist colour theory. And it is an active theory of vision, one which deliberately breaks with the passive model that has made the intrinsic-intuition seem irresistible. The basic idea is to think of vision as a sense more like touch. Jonas illustrates what, in his opinion, is special about vision, by contrasting it with touch. He believes that with vision, as opposed to touch, the information that we receive is assuredly objective because uncontaminated by choices over how we explore the world: Touch has to go out and seek the objects in bodily motion and through bodily contact...whereas in sight selection by focusing proceeds non-committally within the field which the total vision presents. (1954: 512)
 
 In Jonas’s extreme version of the realist framework, vision is conceived of as the distanced, contactless sense, a pure reception of information rather than an active engagement with the world. This way of understanding vision is empirically false. As it happens, we would be unable to read or view photographs if our body and eyes were static, because of the fatiguing of our photoreceptors by constant stimulation. What is more, because of the heterogeneity of the surface of the retina, movement of the eyes (saccades) with precise gaze control is essential for normal vision (see e.g. Findlay & Gilchrist 2003; Burr & Morrone 2004; Schall 2004; Steinman 2004). Empirical work gives credence to Merleau-Ponty’s (1968) claim that the gaze is something like a grasp. That is, we use the foveating gaze, the targeting of an object on the highest acuity region of the retina, to gain a visual handle on the thing (see, e.g., Schütz, Braun & Gegenfurtner 2009 on saccades and object recognition). But subjective experience has been found to be an unreliable guide to eye movement, because of the effect of saccadic suppression, the momentary impairment of vision for the duration of
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 the saccade. So it is no wonder that the surface phenomenology of vision suggests to us that our eyes are relatively passive and immobile, even though, just as much as the sense of touch, sight relies on our active probing of the environment. As Land and Nilsson (2002: 178) summarize, “our eyes search the surroundings for information rather than simply absorbing it”. Naturally, how we search depends on what we need to do (Yarbus 1967). And, what is more, our locomotion through the environment is best guided by the seemingly random saccades of the ‘active free gaze’ (Wilkie & Wann 2003). With vision we may be inclined to forget, as Jonas does, that the objects that we see are physically impinging on us, through the medium of light, because of the distances involved – but that is just the prejudice which takes only mechanical effects in nature to be real ones, so neglecting optical and energetic actions and events. Likewise we may forget that our actions play a role in what we see, because their contribution is less obvious to us than is the action of a hand when it reaches for something – we do not pick things up with our eyes, but still our eyes glide over them. Moreover, these two senses often operate in tandem. It has been argued that haptic discrimination of spatial properties ‘calibrates’ visual judgement during early development, and vice versa (Gori, Del Viva, Sandini & Burr 2008). These are all points to keep in mind. I propose that the analogy between vision and touch can inspire a relationist interpretation of visual experience and colour phenomenology, as a counter to the assumption that we necessarily experience colours as intrinsic properties. To see how this might work, let us remind ourselves of the intrinsic-intuition and the objection to colour relationism. The argument is simply that, say, when I turn on the lights it does not look as if the blue paint has just regained its colour. Rather, it seems as if the paint was coloured all along, even in the dark. The question is, could the same objection be raised against a relationist account of touch? Are the ways that objects feel to us – their hardness or softness, abrasiveness or smoothness, roughness or silkiness, etc., etc. – necessarily experienced as intrinsic qualities of those objects? I think not. Because touch is a mechanical, contact sense, where the interface between perceiving body and object is more obvious, it is natural to think of what we feel as being due to the interaction of body and object. One can imagine a sensation of touch being generated by the interaction of these two, something like the friction between two surfaces generating heat. Thus the qualitative abrasiveness of sandpaper is not understood to be a property it possesses in itself, but the particular way that its surface feels to me. Since there is obvious physical contact between observer and object, it is easy to think of the sensory operation as linking them and relating them in some way. Furthermore, the patently active role of the body during tactile exploration makes intuitive the idea that there is a bodily contribution to what we feel. In order to learn about an object by means of touch, we must pick the object up or go up to the object, and place our fingers on enough different parts of the object. Therefore relationism can treat tactile experience in an intuitive way. For example, it is natural to say, this fur is soft because of the way it brushes against my skin when I stroke it. What I feel, and what I feel myself feeling, is due to how I touch this thing – a joint project of the thing and me.
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 Furthermore, in emphasizing the commonality of vision and touch, a relationist colour phenomenology may become an intuitive one. The question now is, if it is easy to say, the feather is felt as tickly because of how the skin on my neck happens to respond to its stroke, is it any less easy to say, this tomato is red because of the way it selectively stimulates my retina when I glance at it? Perhaps it is easier to give relationist readings of tactile experiences because we have less invested in touch. Berkeley aside, our intellectual tradition has not granted touch a primary role in our getting an objective picture of things (Jay 1993; Paterson 2007). If touch is not taken to aim at intrinsic properties, in the way that vision is, there will be less resistance to relational touch – but that is not to say that we should never revise historically entrenched intuitions. If we do resist historic prejudices, what does a relational phenomenology of colour actually look like? The idea is to think of colours as the way things look to me. One can say that the experience of a thing as being coloured flags a relation which holds between the thing and oneself – the perceptual relationship by means of which one comes into visual contact with the thing. Another way of coming to this is to think back to the original objection to colour relationism. It was said that a tomato, say, does not look to become red when I go to the garden to pick it. It looks as if it had some property, ‘redness’, all along. But neither does the fur feel as if it has just become soft as I run my fingers over it. This is because we are not obliged to think of the softness as a property that could either come in or out of existence, or be permanently there in the fur. Instead, I can think of the softness as how the fur feels to me – how it interacts with my skin as I stroke it. Likewise, in a touchy-feely vein, I can think of the colour not as an entity that may or may not be there, but as the way that the tomato presents itself to my sight. Or equivalently, I can think of the colour as the selective grasp of the tomato made by my sight – a ‘take’ on the tomato which is particular to me or my species, one due to my particular retinal sensitivity, and to the particular use that my visual system makes of spectral information there gathered.
 
 5. Conclusion To describe how the world looks to us when we open our eyes may seem a straightforward task. Yet any such description will be informed by an intellectual tradition as old as the first theories of vision. With insight into this tradition, and awareness of our other senses, new ways of thinking about colour can emerge.
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 Towards a semiotic theory of basic colour terms and the semiotics of Juri Lotman Urmas Sutrop
 
 Institute of the Estonian Language, Tallinn, and the University of Tartu, Estonia Semioticians like BCT theory, although there is no semiotic theory of BCTs. In Juri Lotman’s modelling framework, one can analyze the BCTs using the formula “language = code + history” and abandon the technical definition of a BCT (a term is basic if it is frequent and passes some hurdles in experimentation). One can paraphrase Lotman’s formula in the following way: “colour language = BCTs and non-BCTs + history of language and culture”. In this formula, the BCTs form the nucleus of the colour code of a language. A semiotic theory of BCTs can be built up using the formula and numerous dichotomies, i.e. language axes, such as static vs. dynamic, syntagmatic vs. paradigmatic, synchronic vs. diachronic, semasiologic vs. onomasiologic, and logical vs. mythological. These axes organize and model the linguistic colour space (or field of colour).
 
 1. Introduction Semioticians like colour, for example in art, architecture and landscape. Although they see colour signs everywhere, it is remarkable that colour hardly constitutes a central topic in semiotic studies. Gunther Kress and Theo van Leeuwen, the authors of a provoking textbook on the grammar of visual design, write that ...colour has, on the one hand, developed into a ‘mode’, a systematically organized resource. But on the other hand, this system is a physical, rather than a semiotic system, a kind of ‘phonetics’, although the basic elements of the system, the... colours, have played a key role in visual semiotic practices and in accounts of the meaning of colour. Semiotically, a single ‘system’ has not developed. (Kress & Leeuwen [1996] 2006: 228)
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 According to Juri Lotman, one of the founders of the Tartu-Moscow school of semiotics, each modelling system can be viewed as a language (Lotman 1967). Colour is a modelling system. In visual semiotics, the colours form a phonetic alphabet of visual language. Lotman also argued that human language (i.e. national languages) is the primary and culture (i.e. the languages of culture, including visual languages) constitutes the secondary modelling system. My task is not to analyze the whole visual semiotics of colour, but rather to narrow my study to colour language semiotics or, more precisely, to the semiotics of basic and non-basic colour terms. In this paper, I will try to explain the theory of basic colour terms (Berlin & Kay 1969) in terms of Juri Lotman’s semiotics. But first I will critically introduce the theory of basic colour terms and briefly discuss some of Lotman’s basic ideas on language.
 
 2. Juri Lotman’s semiotic ideas on language Juri Lotman held that each modelling system can be viewed as a language (Lotman 1967). Natural languages, including English, Estonian and Russian, should be viewed as primary modelling systems. Languages of culture constitute secondary modelling systems (see, e.g., Lotman 1977a). In his article “Language as the Material of Literature”, Lotman defined language (as common in semiotic disciplines) as “a mechanism of sign communication serving the goals of storage and transmission of information” (Lotman 1976: 17). For Lotman, the sign is the meaningful element of a given language. In semiotics and related information and communication theories (e.g. Roman Jakobson 1960 & 1972; Thomas A. Sebeok 1963), confrontation of code (language) and message (speech) is, relying on Ferdinand de Saussure, common, since language expresses the invariant aspect of the structure of a communication system, and speech corresponds to variant realizations of language. In one of his last works, Culture and Explosion (1992), Lotman abandoned the traditional communication model and the idea of the equality of language and code. He warned that equating language and code in a communication process is not as harmless as it seems. Such an approach requires the identical nature of the addresser and addressee, which is transmitted to linguistic reality. It requires the use of the same code and identical memory (capacity). The term “code” is accompanied by the idea of a created and artificial structure validated by a momentary agreement. Code does not presume history, i.e. psychologically it makes us focus on an artificial language which is considered the ideal language model. “Language”, on the other hand, provokes a subconscious idea of the continuance of existence. Language is a code with its history (Lotman 1992: 13).
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 In brief, the above-mentioned can be summed up in the following equations: Language ≠ Code Language = Code + History Although the aim of communication is adequacy, Lotman pointed out that an addresser and addressee who are identical to each other understand each other perfectly but have nothing to talk about (1992: 13). We could imagine the world with equal colour perception and language, without any variation. Although people have more or fewer colour terms, such a world seems black and white. People are different; they have different education, memories, etc. For that reason, their communication is based on the contradictory formula “equivalent but different”. According to Lotman, the first part of the formula makes communication technically possible and the second part makes it meaningful in context (1977a: 96). Even when the codes used in languages are equal, the histories of languages, cultures, tribes, etc. are different. It follows that languages are always different. If we take a look at the major dilemma of universalism vs. relativism in anthropology and linguistics during the last century, we can see that cultural relativism is characteristic of Lotman’s approach to language. He wrote: The languages of the world’s peoples are not passive factors in the formation of culture. On the other hand, languages themselves are products of a complex multi-century cultural process. Insofar as the vast, continuous, surrounding world appears in language as discrete and constructed, i.e. as having a distinct structure, natural language, which is correlated with the world, becomes its model, a projection of reality upon the plane of language. And insofar as natural language is one of the major factors in national culture, the linguistic model of the world becomes one of the factors regulating the national perception of the world. The formative influence of national language on secondary modelling systems is a real and indisputable fact. It is especially important in poetry. (Lotman 1976: 20)
 
 Links between Lotman and relativism have been referred to by, for example, Susan Bassnett. She writes that Lotman’s view, according to which language is a modelling system, and art and literature as secondary modelling systems have been derived from language as a primary modelling system, is directly related to the Sapir-Whorf hypothesis (Bassnett 2002: 22). Lotman himself, together with Boris Uspensky, has declared that “no language (in the full sense of the word) can exist unless it is steeped in the context of culture; and no culture can exist which does not have, as its centre, the structure of natural language” (Lotman & Uspensky 1978: 212). For Lotman, language was not an unstructured system. On the one hand, he distinguished between language code and history and, on the other hand, between numerous dichotomies, e.g. static vs. dynamic, syntagmatic vs. paradigmatic, synchronic
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 vs. diachronic, semasiologic vs. onomasiologic, logical vs. mythological, etc. (cf. Mangieri 2006: 77–79).
 
 3. Very short critique of the theory of basic colour terms Since the publication of the much disputed Basic Color Terms by Berlin and Kay in 1969, little progress has been made in linguistic analysis of BCTs (cf. Sutrop 2002). The focus of research on BCTs has shifted even more towards psycholinguistics than in the original theory. The linguistic aspects of the BCTs are often underestimated (cf. Sutrop 2002). I define ‘basic term’ in the tradition in which Berlin and Kay (1969: 5–7) defined BCTs: A basic term is a psychologically salient, in most cases morphologically simple and native word, which belongs to the same word class and has the same grammatical potential as the prototypical member(s) of its domain. It is a term that generally denotes an object, a quality, or a phenomenon at the basic level, and which is applicable in all relevant situations. (Sutrop 2001: 275)
 
 The real problem in colour language studies is that we often use the technical definitions of BCTs instead of the linguistic ones. It makes no difference whether the fieldworker or experimenter uses the original method of Eric H. Lenneberg and John M. Roberts (1956) or the method applied by Berlin and Kay in 1969 or the World Colour Survey or the Field Method developed by Ian Davies and Greville Corbett (1995). Technically a colour term is a BCT first if it is salient in a colour-listing task and second if the term crosses several technical hurdles in a colour-naming task. It is characteristic that, in the first task, the subject lists colour names without any reference to the real colour world and, in the second task, the sample colours are shown to the subject context-free on a colour chart or in random order on a light grey background. What happens when we use such context-free methods can be illustrated by an example from the Estonian Sign Language. There are two reds. One term, RED1 (hand points to cheek), is for solid objects, and another, RED2 (hand points to lips), is applicable only to liquids. In the colour-naming task, the subject has no opportunity to sign the term RED2 (Hollman 2008: 857; Hollman & Sutrop 2010: 149). If we focus only on the BCTs, we ignore the rich non-basic colour vocabulary. For example, in the experiment (list task and colour-naming task) eighty Estonian subjects named 759 different colour terms; eleven BCTs constituted only 1.4% of the richness of the colour language of these people. Of course the eleven BCTs of Estonian were used more frequently. They covered 2921 instances, i.e. 43.5% of the terms (6712) used in the experiment (Sutrop 2002: 133). Considering these figures, it is evident that, by focusing only on the BCTs, we ignore at least 98.6% of the richness of the Estonian colour vocabulary. The Database of Estonian Colour Terms at the Institute of the Estonian Language in Tallinn lists more than 1500 colour terms, mostly from dialects
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 (Oja 1998). If we consider colour terms in the experiment and database, the BCTs form only 0.5% of the Estonian colour terms. Jaap van Brakel wrote that it has been estimated that, by using Berlin and Kay’s methodology (Munsell Colour Chips), 95% of the world’s colour terms are left out of a study. Decontextualization also eliminates all aspects of semantic or symbolic depth of the colour vocabulary (van Brakel 1993: 112).
 
 4. Semiotic theory of the basic colour terms The main task of the semiotic theory of the BCTs is to place the colour terms back into a linguistic, historical and cultural context. In the following, I treat the BCTs as the core of the colour language code. The core consists of up to eleven or twelve bare BCTs in context-free or decontextualized (technical) environments, and numerous non-basic colour terms. It follows that colour language consists of basic (core) and non-basic colour terms (periphery), and the cultural history (colours in a real context) of a language. Lotman drew a diagram indicating the growing complexity of language: text in an artificial language, → for example in the language of street signals 
 
 text in a natural language
 
 → 
 
 poetic text
 
 (Lotman 1977a: 97)
 
 We can apply this schema to colour language in the following way: BCTs, esp. in artificial → colour language → (experimental) conditions 
 
 use of colour in poetic text
 
 This means that the BCTs are at the lowest level of complexity in a language and do not represent the whole richness of the colour vocabulary in that language. In a real language, a speaker hardly realizes that he or she sometimes uses basic colour terms and sometimes non-basic terms. People may be aware that some terms are more general, e.g. white and red, and some terms are very specific, e.g. colour terms from someone’s childhood memories – the colour of my mummy’s apron or the red stripe on my mummy’s apron. In the everyday use of colour terms, a new problem arises: for some people black and white are not colours at all – they are colourless. The linguistic colour spectrum is not the same as the colour spectrum itself. Robert Lord, for instance, wrote: In the linguistic colour spectrum, colours are distributed not in representable two-dimensional space, but in notional (semiotically and sociolinguistically regulated) “fields”. (Lord 1996: 51–52)
 
 Dichotomies in Lotman’s model of language represent axes that organize the field of colour. Consider first the axis of logical and mythological thinking. Van Brakel points
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 out that, instead of assigning a particular evolutionary stage to Khmer culture in Cambodia, “it is obviously more crucial to note that all Khmer speakers know various myths about the origin of colours, such as the story of ‘Eight-Colours-Crystal-Woman’” (1993: 112). The evolutionary stage of BCTs corresponds to the logical axis, and myths of colours to the mythological axis. In the Khmer case, it is evident that colour terms form the code of the colour language and myths add the history. The logical axis of the colour language is equal to the technical axis in empirical colour-listing or naming tests. On the mythological axis, there are also our superstitions concerning colours, e.g. good luck and bad luck colours. If we consider the dichotomy static vs. dynamic, we should keep in mind that, for Lotman, something was dynamic when there were at least two components – “the dynamic structure will appear as some number of static models (a minimum of two) which are in a definite mobile relationship” (Lotman 1974: 58). If we look at colour terms only in one language, or especially the BCTs in that language, our observations remain static but, if we try to look at differences in one language or between languages, we run into problems of intra- and interlinguistic translation. A good example of intralinguistic translation is the colour term emerald. For some people, it is green (emerald-green) and for others it is blue (emerald-blue). In Estonian there is no agreement on the border between blue and green. The region between focal blue and green can equally be rohekas sinine “greenish blue” or sinakas roheline “bluish green”. Hjelmslev’s classic example of how English and Welsh divide the colour continuum differently illustrates interlinguistic translation. The Welsh colour term gwyrdd covers only part of the colour spectrum that is called green in English. The term glas covers parts of green, grey and blue in English; the term llwyd covers brown and a part of grey. To translate these terms, one should know the context and the colour of the object; e.g. the Welsh glas can be translated as “green”, “blue” or “grey” in English, and green can be translated as gwyrdd or glas in Welsh (Hjelmslev [1943] 1993: 49; 1963: 53). Interesting translation problems arise with ‘false brothers’ in different languages. For example, in Estonian the term lilla is often translated as “lilac”, but it corresponds to the colour term “purple” in most English uses. In very few cases should the term purple be translated purpur or purpurpunane “purple-red” and not lilla in Estonian. Even if we speak of prototypical or good examples of colours, there are remarkable differences between, for example, English, Estonian, Finnish, Hungarian and Russian. The focal orange in an experiment using Davies and Corbett’s field method is the Color-Aid O-orange for English speakers, but OYO-orange-yellow-orange for Estonians, Finns, Hungarians and Russians. The best red for Finns, Hungarians and Russians is RO-red-orange, but ROR-red-orange-red is best for the British and Estonians (for more details see Uusküla 2006). On the paradigmatic and syntagmatic axis of a language, the speaker makes choices between colour terms. Of course the general paradigmatic pattern something is black/red/blue/light blue/etc. is not interesting for a linguist. More specific cases (collocations) are rich in information on the (use of) colour terms in a language. For
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 example, Berlin and Kay argued that there are twelve BCTs with two basic reds – piros and vörös – in Hungarian (1969: 95). Our empirical study with forty subjects in Hungary (note that Berlin and Kay questioned only one old émigré Hungarian man in America) showed that there are exactly eleven BCTs in Hungarian and only one term for red – piros – is basic (Uusküla & Sutrop 2007). It is interesting to examine how the use of the basic term piros and non-basic vörös is distributed in Hungarian. There are two types of syntagmatic collocations with red; for example, apple, cherry (cseresznye), lamp and Santa Claus are used only with the basic term piros (if they are red) and cherry (meggy), hair, fox and star are always used with vörös. Beside the syntagmatic collocations there are numerous paradigmatic collocations where one can use either piros or vörös, e.g. with blood, rose, pen, pullover, lipstick, coat and bag. In the last case, piros and vörös behave like synonyms. The first case is more intriguing, for the use of the BCT piros is restricted. This is slightly contradictory to the definition because the application of a BCT “must not be restricted to a narrow class of objects” (Berlin & Kay 1969: 6). On the semasiologic-onomasiologic axis of a language, there are colour terms and colour concepts. I will pass over this axis very briefly, only mentioning that they are rather diverse. On the one hand, there are theoretical discussions of what a colour concept is and what a BCT is and, on the other hand, there is the old chicken and egg problem. What comes first into language – a colour concept or a term? In the nineteenth century, cheap aniline dyes were discovered and door-to-door merchants introduced the German names of these dyes, roosa “pink” and lilla “purple” (German rosa and lila), into Estonian. At that time, neither of these terms was basic. The term lilla competed with another term, violett “purple”. Did these technological terms (for Estonian; for other languages these terms have different histories) introduce new colour concepts into Estonian, or did they fill some empty slots? At least these terms for pink and purple narrowed the older concepts of red and blue. The synchronic-diachronic axis is connected with the static-dynamic language axis. On the former axis, there are infinite static and/or dynamic intersections. Empirical investigations show colour terms or BCTs on a synchronic cut. For example, in Berlin and Kay’s Basic Colour Terms the data are synchronically from or before the year 1969. If it is correct that their theory is an evolutionary one, the languages dealt with have changed during the past forty years. If we try to reconstruct the development of the BCTs or the colour language, it is not enough to look at the colour terms, e.g. in the eighteenth century, using texts and dictionaries of that epoch. Such a study remains synchronic. If we try to make our study diachronic, we need a good theory and data from one or from different languages. On that point, Berlin and Kay’s theory of BCTs is a strong one. Using numerous languages makes the theory dynamic; adding data from literature to the empirical makes the theory diachroníc. Lotman, in his The Structure of the Artistic Text (1977b), argued that every language is not only a communicative system, but also a modelling system. If we look at
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 the intersections of colour terms on a time scale, we get not only the material for the diachronic analysis, but the different ways of modelling the semantic field of colour. Lotman gives us examples from Old Russian, where sinij (in modern Russian, “blue”) was sometimes synonymous with černyj “black” or bagrovo-krasnyj “purple-red”. Old Russian seryj (in modern Russian, “grey”) had the same meaning as modern Russian goluboj (which is the second basic term for blue and the twelfth BCT in Russian; of course Lotman did not use such terminology) when it was applied to the colour of eyes, and Old Russian goluboj was equivalent to modern seryj “grey” when it was applied to animals or birds (Lotman 1977b: 14, see also Unbegaun 1963). In Russian there seem to be two BCTs for blue – sinij and goluboj. Galina Paramei (2005) argues that goluboj emerged in Russian as culturally basic. The relationship between the two terms for blue is very complex in Russian. It is a very simplified approach when we translate sinij as “dark blue” and goluboj as “light blue”. For example, in an experiment the colour tiles that were called goluboj in Russian were identified as “light blue”, “blue” and “dark blue” in Estonian (Sutrop 2000). Perhaps colour temperature is important in discriminating goluboj from sinij in Russian. Lotman argued that in twelfth century texts, the sky is never referred to as goluboj or sinij, while for an observer of that time the golden color of an icon’s background apparently conveyed the color of the sky with total verisimilitude... In all the cases we are clearly dealing with completely different models of...chromatic dimension.  (Lotman 1977b: 14–15)
 
 To deal with the linguistic aspects of the BCTs, one should use different models of the linguistic colour space, for example how the BCTs are linguistically motivated. In Germanic languages, green is the colour of growing: green < *grō- “to grow”, but in Estonian roheline “green” is derived from rohi “grass”, which characteristically is green.
 
 5. Conclusions Berlin and Kay’s theory of BCTs is much disputed and criticized, and not only the theory but also the data they collected and used. This is a strong theory where, on weak evidence, very strong generalizations are claimed – the certain evolutionary ordering of the BCTs in any language. A weak theory establishes nothing based on very excessive empirical data. Unfortunately, the focus of the study of BCTs has moved on to psychology or psycholinguistics. The combination of the theory of BCTs with semiotics opens up new horizons and brings the study of (B)CTs back to the linguistic sphere. Although semioticians like the theory of BCTs, there is no semiotic theory of BCTs. In Juri Lotman’s modelling framework, one can analyze the BCTs using the formula “language = code + history” and abandon the technical definition of a BCT (a term is basic if it is frequent and passes some hurdles in experimentation). We can
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 paraphrase Lotman’s formula in the following way: “colour language = BCTs and nonBCTs + history of language and culture”. In this formula, the BCTs form the nucleus of the colour code of a language. The semiotic theory of BCTs can be built up using the formula and numerous dichotomies, i.e. language axes such as static vs. dynamic, syntagmatic vs. paradigmatic, synchronic vs. diachronic, semasiologic vs. onomasiologic, and logical vs. mythological. These axes organize and model the linguistic colour space (or field of colour). Different nations or tribes model their linguistic colour spectrum in different ways, although they follow some universal patterns at least in the evolutionary ordering of the BCTs. The modelling of the linguistic colour space is not static; it differs not only between the languages but also diachronically. In every historical epoch, a language uses different colour codes and modelling systems. We can conclude that a colour field is regulated semiotically in any language. A BCT is not exactly the same for all the speakers of a language or in different languages. For that reason, the intra- and interlinguistic translations of colour terms help us understand a colour language. BCTs form the absolute minority (maximally 0.5 to 5 percent) of the colour terms in a language. Focusing research only on the BCTs minimizes the linguistic, semantic and semiotic richness of a colour language.
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 Languages of the world
 
 Preface to Section 2 The eight papers of Section 2 turn the spotlight onto individual languages and what they can add to the constantly developing subject of colour semantics. A noticeable theme in the linguistics papers at PICS08 concerned the roles of two (or more) highly salient colour terms belonging to the same colour category. Are they all basic or not? Are the salient but non-basic terms poised for a future takeover bid? Claudia Frenzel-Biamonti investigates the two salient terms for pink in German: rosa and pink. Using the evidence of magazines, she considers how the adoption of pink from English has affected the usage of rosa, and whether the two terms now denote different shades of this hue. Mari Uusküla tackles the red categories of Hungarian and Czech, both of which have two salient terms, and suggests that this phenomenon may be widespread in eastern Europe. Kaidi Rätsep has a similar issue with the two salient words for blue in Turkish; she presents the results of her field research in Turkey to elucidate matters. Abdulrahman Al-Rasheed and his colleagues are faced with three salient words for blue in the Arabic of Saudi Arabia, and report on listing and naming tasks carried out in Riyadh. The more colour systems that are studied and published, the better semanticists can hope to understand them, so two papers concerning rarely discussed languages were most welcome at the conference and in this volume. Firstly, Adam Pawłowski and Danuta Stanulewicz present a substantial preliminary investigation into the colour vocabulary of Kashubian, a Slavic language with relatively few native speakers. Secondly, Alexander Borg tackles the intriguing Maltese language, a variety of colloquial Arabic with unstinting layers of Italian and English. This article amply demonstrates the importance of the historical dimension in understanding the colour vocabulary of a culturally complex society. Two articles illustrate the value of corpus studies. Wendy Anderson, working with the Scottish Corpus of Texts and Speech, ranges across the many forms and uses of red in the Scots language continuum, allowing the reader to glimpse intriguing phrases such as red curldoddy and to be invited into ‘collocation clouds’ of red usage. Finally, a study of Russian colour terms by Ekaterina Rakhilina and Galina Paramei seems to touch on all the themes of this section, and then add something more. Based on the data in the Russian National Corpus, this article is another example of the value of corpora in semantic studies, and it also presents a further case of the ‘rivalry’ of two salient terms in a single category, this time in brown. In addition, the authors chart the development path of newly emerging salient terms in Russian, showing that a cognitive barrier between natural and artefact colour must be overcome by a colour term before it can achieve basicness.
 
 Basic colour terms of Arabic Abdulrahman S. Al-Rasheed,1 Humood H. Al-Sharif,2 Mohammed J. Thabit,2 Norah S. Al-Mohimeed2 and Ian R. L. Davies1 1University
 
 of Surrey, U.K. and 2King Saud University, Riyadh
 
 This study aimed to establish the basic colour terms of Arabic and to clarify the status of three Arabic terms for blue: azrock, samawee and khuhlie. Data from a list task were collected from 253 child and 200 adult native Arabic speakers. The patterns of the terms ordered by their frequency from the two samples were essentially the same. In the colour-naming task, the child and adult samples (N = 61 and 60 respectively) had to name a set of 65 colours representing the whole colour palette. Both samples performed similarly. Based on these results, it appears that Arabic has eleven basic colour terms that correspond to Berlin and Kay’s (1969) universal set. In addition, the terms of particular interest – samawee “light blue” and khuhlie “dark blue” – are not basic Arabic colour terms.
 
 1. Background and aims This paper reports a study of the basic colour terms (BCTs) of Arabic conducted within the framework of Berlin & Kay’s (1969) theory of universal colour categories. Pilot work had suggested that Arabic might have more than one BCT for the blue region – azrock “blue”, samawee “light blue” and khuhlie “dark-blue” – and thus a subsidiary aim was to investigate this possibility. The essence of Berlin and Kay’s (1969) theory is that, although languages vary in the numbers of basic terms they have and in the location of their category boundaries, all languages draw their inventories of basic colour categories (BCCs) from a universal set of eleven: [black white] red [green yellow] blue brown [purple pink orange grey] (see Hippisley & Davies 2006 for a fuller account). These universal categories are characterized by their best examples or category foci, and, if a language expresses a version of a universal category, then its best example should be similar to the appropriate universal focus. Terms earlier in the set, on average, are more likely to be represented than later terms; terms conjoined in square brackets are equally likely to occur. The first six terms (primary terms) were thought to be fundamental, in that they
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 were aligned with fundamental states of early colour processing (Kay & McDaniel 1978), while the remaining terms (derived) were thought to be based on combinations of the primary terms. This conjecture turned out not to be true (e.g. Jameson & D’Andrade 1997). Nevertheless, the empirical observation of the greater prevalence of primary over derived terms across languages holds, and there is evidence that primary terms are more salient than derived terms even in languages with a full set of terms (see below). The claim that best examples of equivalent categories are very similar in all languages has also been questioned (e.g. Ratner 1989), but Regier, Kay and Cook (2005) show that, although there may be exceptions, there is a strong statistical tendency for category foci to be very similar across languages. Two tasks were used: a list task and a colour naming task. The list task is a simple and fast method of identifying likely BCTs (Davies & Corbett 1994). It provides two measures – frequency of use and order of occurrence – and assumes that the psychologically more salient terms will appear in more lists and in higher positions than less salient terms. Pich & Davies (1999) found that primary categories appeared more frequently than derived categories and that, in general, the eleven BCTs were used more frequently than non-BCTs. In the naming task, a representative sample of colour-stimuli (those used initially by Davies & Corbett 1994) were named. BCTs should be used frequently and with consensus across informants. Two groups of Saudi Arabic speakers were tested: eight to twelve year old children, and adults, both from Riyadh. However, as the pattern of results was essentially the same for the two groups, we report only the adult data here.
 
 2. Elicited lists There were 200 adult informants. Half were men and half were women, with an age range of eighteen to twenty-five years (mean = 19.83). They were students at King Saud University and they were all native Arabic speakers with some knowledge of English. They were asked to write down as many colour terms as they could in two minutes. Table 1 shows the terms offered by at least 10% of the sample together with their English glosses, and the percentage of the sample that offered each term. It can be seen that the terms ahmar “red”, akhdar “green”, asfer “yellow”, azrock “blue”, asswed “black”, banafsagee “purple”, abiyadh “white”, boartoogaalee “orange”, bonee “brown” and wardee “pink” were offered by a clear majority of the sample. Rassasee “grey” was the next most frequent term offered by just under half the sample, while the two additional blue terms samawee “light blue” and khuhlie “dark blue” were offered by only about 30% of the sample.
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 Table 1.â•‡ Tile-naming summary showing terms offered in the list task by at least 10% of the sample, their English glosses, the percentage of total usage in the naming task, and the dominance D75 Elicited Lists Result Term
 
 Gloss
 
 Ahmar Akhdar Asfer Azrock Asswed Banafsagee Abiyadh Boartoogaalee Bonee Wardee Rassasee Samawee Khuhlie Beige Tarquazee Dahabee Zeatee Foshy Fadhee Enaabee Tufahee
 
 Red Green Yellow Blue Black Purple White Orange Brown Pink Grey Light blue Dark blue Beige Turquoise Golden Oil-Green Fuchsia Silver Dark red Apple
 
 Colour Naming Result Percentage 99.0 96.0 93.0 90.0 89.5 82.0 81.0 72.0 70.0 67.5 47.5 30.0 27.5 18.5 17.5 16.5 16.0 16.0 13.0 11.5 11.0
 
 Overall frequency No. of tiles of Use dominant D 75 03.62 15.07 05.18 07.90 03.13 10.44 02.72 09.54 08.51 10.67 06.30 02.95 01.38 00.67 00.87 00.20 02.38 01.00 00.00 00.87 00.38
 
 01 08 02 03 02 05 01 04 04 04 04 00 00 00 00 00 00 00 00 00 00
 
 3. Colour naming Sixty first-language Arabic speakers from King Saud University named each of a standard set of 65 colours shown in Figure 1 (see Davies & Corbett 1994 for their origin and technical specification). Here, we report overall frequency of use for each term, and a measure of consensus – the dominance index. Basic terms should have high scores on both measures. Column 4 of Table 1 shows the frequency of use of each term across the colour set and sample (65 x 60 possible responses). The twelve most frequent terms in the list task are also the most frequently used terms in the naming task. Column 5 in Table 1 shows an index of consensus of use, which we call the ‘dominance index’. A term is dominant
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 Figure 1.â•‡ Location of the chromatic stimuli in CIE (1976) colour space (u′ v′)
 
 for a particular tile if the proportion of the sample using it exceeds a threshold, in this case 75% of the sample. For instance, eight tiles were named akhdar “green” by at least 75% of the sample and the D75 score for akhdar “green” is accordingly eight. It can be seen that the eleven terms with non-zero scores are mostly the same terms with high frequency of use in the list task and naming task. Figure 2 shows, for each Arabic colour term, the position of each tile that was named with high consensus (achieved the D75 criterion) in CIE (International Commission on Illumination) u' v' coordinates along with the location of the putative universal foci taken from Heider (1972). The universal foci are labelled to provide landmarks to help interpret the graph. It can be seen that, for each term, the location of the high-consensus tiles falls close to the appropriate universal foci.
 
 4. Discussion The results from the two tasks converge to suggest that ahmar “red”, akhdar “green”, asfer “yellow”, azrock “blue”, asswed “black”, abiyadh “white”, banafsagee “purple”, boartoogaalee “orange”, bonee “brown”, wardee “pink” and rassasee “grey” have the strongest
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 Figure 2.â•‡ Location of Arabic adult’s colour naming with agreement level 75% and above in the CIE (1976) chromaticity diagram (u′ v′). Asswed “black”, abiyadh “white”, ahmar “red”, akhdar “green”, asfer “yellow”, azrock “blue”, bonee “brown”, banafsagee “purple”, wardee “pink”, boartoogaalee “orange”
 
 claim to basic status. Arabic therefore corresponds perfectly with Berlin and Kay’s (1969) stage VII of colour term evolution. These eleven terms were the most frequently offered terms in the elicitation task with scores of almost 70% or more for both samples, except for rassasee “grey” which scored about 50% in both samples. The rank orders of the terms on both main measures were very similar, with just minor variations in their positions. The tokens of Kay and McDaniel’s (1978) primary categories – ahmar, akhdar, asfer, azrock, asswed and abiyadh – were the six most frequent terms, and they were offered by over 80% of the samples. Banafsagee, boartoogaalee, bonee, wardee and rassasee were the next most frequent terms, and they are the Arabic derived categories. All of the measures from the naming task also suggest that the eleven terms just given are probably BCTs in Arabic. They had high frequency of use and high dominance scores, and their referents were similar to the appropriate universal focus. Zeatee “oil green” and samawee “light blue” had the next highest scores on most measures, and these two terms may merit further investigation. Our conclusions are necessarily limited to educated urban dwellers in Saudi Arabia, and it may be, as Borg (2007) suggests, that other Arabic speaking groups may have fewer BCTs.
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 Red herrings in a sea of data Exploring colour terms with the SCOTS Corpus Wendy Anderson
 
 University of Glasgow, U.K. The Scottish Corpus of Texts & Speech (SCOTS) is a multimedia corpus of Scottish texts, containing a wide range of written and spoken genres from 1945 to the present day. One application of the resource is the study of the use in context of lexical items. This paper explores ways of exploiting SCOTS to investigate the literal, metaphorical and idiomatic uses of colour terms in contemporary Scots. This involves using the integrated analysis tools to consider the collocational patterning of these terms. Other complementary online resources, such as the Dictionary of the Scots Language, are drawn on where appropriate to aid in the interrogation of the complex body of material in the corpus. The paper also outlines the issues involved in using a minority-language corpus for linguistic research.
 
 1. Introduction On a flagpole or a sports field, Scotland expresses her identity in blue. But arguably it is in the red area of the colour spectrum where the strongest associations are to be found. Red hair has been associated with the Scots at least since Roman times, and is still one stamp of a stereotypical Scot, as portrayed, for example, in cartoons. Scottish wildlife calls to mind majestic red deer, scampering rusty-red squirrels, and red grouse hiding in the mauve heathery moorland. Even the built environment is characterized by red, as with the classic red sandstone tenements of Glasgow. What does this mean for language? Does the close association between red and the physical environment correspond to a special place for red in Scottish language? The purpose of this paper is to explore the use of the term red, and its variant forms, in the Scots language, drawing particularly on the Scottish Corpus of Texts & Speech (SCOTS) resource. It also serves as an introduction to the SCOTS resource, which is freely available online and offers a useful perspective on the continuum of Germanic language varieties spoken in Scotland, and as such a valuable point of comparison with existing corpora of standard English. Anders Steinvall, in his corpus-based work on
 
  Wendy Anderson
 
 colour terms in standard English, has found that red has a privileged status among chromatic colour terms, indeed that it occurs “more than three times as often in compounds and classifying phrases than any other chromatic term” (Steinvall 2002: 113). The strong associations of Scotland with red suggest that compounds with red will be still more important in the SCOTS corpus.
 
 2. Scots and Scottish English Like English, Scots derives from the Anglo-Saxon and Scandinavian languages spoken across mainland Britain in the early Middle Ages. Social and linguistic factors, however, such as its fluctuating status in society over the centuries, and contact with other languages such as Dutch, French, Latin and Gaelic, led it to develop differently. Today, there are a number of related but distinct spoken varieties across Scotland, such as the Doric of the North-East, urban varieties of Scots in Glasgow and Edinburgh, and insular Scots in Shetland and Orkney. There is currently no standard written form, as the vast range of variant spellings in the SCOTS corpus illustrates. Following Aitken & McArthur (1979), among others, the SCOTS project views Scots as one end-point of a linguistic continuum, with Scottish English as the other. Scottish English is the variety of English used in Scotland, similar to standard English but with some distinctive features of lexis, grammar and, especially, pronunciation.
 
 3. Dictionary evidence of the use of red in Scots Before turning to the evidence of the present-day languages of Scotland offered in the SCOTS corpus, it is helpful to consider the dictionary evidence of the use of red in Scots. The online Dictionary of the Scots Language (DSL) shows, in line with Steinvall’s comments for standard English, that red is part of a large number of compounds in varieties of Scots: the main entry for reid (a variant of red) in the Scottish National Dictionary component of the dictionary, which covers the period from 1700 to the present day, lists eighty such compounds. Steinvall’s further finding that red in English is used in compounds “particularly in the domains of plants and animals” (Steinvall 2002: 113) also appears to hold true for Scots, at least as far as dictionary evidence goes. A sample of these compounds, picking out those related to flora, fauna and physical features, is reproduced in Tables 1 and 2. Most of these examples are uses of red/ reid which seem to be particular to Scots, at least as far as a comparison with the Oxford English Dictionary (OED) is concerned. It is possible, of course, that English dialect dictionaries may provide another perspective.
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 Table 1.â•‡ Red in compounds denoting flora and fauna, from Dictionary of the Scots Language, www.dsl.ac.uk, listed under entry ‘reid’ red-arsie, -ersie, the name vulgarly given to a large bee that is red behind reid-back, the ladybird red beltie, a bee with red striped markings red-bog, a red-coloured substance, phs. a species of alga red curldoddy, red clover, Trifolium pratense red-doup, a bee with red markings behind, an Italian bee red-end, a bee with red markings behind rid flook, a flounder, prob. the dab red foul, the red grouse, Lagopus scoticus red-glove, a variety of gooseberry red hawk, the kestrel, Falco tinnunculus, from the reddish tint of its plumage red-legged horseman, the redshank, Tringa totanus red professor, an angling fly red sauch, a variety of willow, Salix purpurea
 
 Table 2.â•‡ Red in compounds denoting physical features, from Dictionary of the Scots Language, www.dsl.ac.uk, listed under entry ‘reid’ red-avised, having a ruddy complexion, red-faced; red-haired red brae, red-close, rid lane, red loan(in), red road(ie), the gullet; [NB. Red lane appears in OED with the same signification] red seuch, -sheuch, the gullet or stomach red-heidit, as in Eng. red-headed, having red hair, hence, in popular belief, of an excitable impetuous nature red-kuted, having red ankles re(i)d-neb, -nib, a red nose, used as a nickname re(i)d shank, lit., a red leg, used fig. a nick-name for a highlander, esp. a kilted highland soldier, because of his bare legs
 
 In a number of expressions, as the DSL lexicographers note, red is used with an intensive function. These are listed in Table 3. In some cases, a metonymical connection with the expression’s origins is still evident, as for example with reid-mad. The Oxford English Dictionary provides little evidence of similar usage in standard English. It notes the common expression see red, meaning to get angry or lose control, and also identifies red-mad/red-wood (see Table 3), meaning furious or completely mad, as being Scottish in use, from Old English wede “mad”. In red-hot, used figuratively to mean “outstanding”, red can also be seen to have an intensive role; here again the metonymic origin is clear.
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 Table 3.â•‡ Red used with an intensive function in compounds, from Dictionary of the Scots Language, www.dsl.ac.uk, listed under entry ‘reid’ reid horn mad, furious, in a state of uncontrolled passion reid-hunger, ravenous hunger. Hence reid hungered, ravenously hungry reid-mad, furiously angry, demented; very enthusiastic in an unbalanced way reid-nakit, stark naked red rantin, frenzied, wild re(i)d-wud, -wood, -weed, stark staring mad, furious, beside oneself with rage, distraction, etc., mentally unbalanced
 
 4. The SCOTS corpus As in many other areas of linguistics, there has been a turn in recent years to explore what electronic language corpora can offer the study of colour terms. Corpora are large, electronically searchable, collections of texts or text extracts, which have been designed and compiled for the purposes of linguistic research (see Anderson & Corbett 2009). The great value of corpora is that they allow researchers to go beyond their own intuition, by considering a very large quantity of data which has not been analyzed and ‘packaged’ by lexicographers or other language specialists. This means that it is possible to build up a picture of the relative extent of usage of words or expressions, and patterns of use, taking account of factors like language change over time, social background of speakers/writers, and genre. Mainstream corpora of standard English have already been quite thoroughly analysed for colour data, often in conjunction with evidence from dictionaries and thesauruses. For example, Steinvall (2002) bases his descriptive corpus study of colour terms on the Bank of English corpus, which contains UK, US and Australian English. Kerttula (2002) takes a historical perspective on colour terms, using the British National Corpus and other present-day sources, alongside diachronic data from the Historical Thesaurus of the OED (Kay, Roberts, Samuels & Wotherspoon 2009). Niemeier (1998) investigates metonymy and metaphor in a selection of basic colour terms, basing her study on the British National Corpus, collocation data from the Bank of English, Roget’s thesaurus and various English dictionaries. In 2007, a team in the Department of English Language at the University of Glasgow completed work on the Scottish Corpus of Texts & Speech (SCOTS). It is now therefore possible to carry out similar explorations of Scots and Scottish English, and to compare the picture of the use of red which this corpus offers. SCOTS is a general corpus containing texts in Scots and Scottish English: that is, it is geographically-specific, but includes a wide range of texts and genres, of both written and spoken language, with accompanying metadata concerning textual context and demographic information about language users. At four million words, it is small compared to the
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 most widely used corpora of standard English, such as the British National Corpus and the Bank of English, but for a corpus of a minority language it is sizeable, and the proportion of spontaneous, conversational, spoken language it contains is large. The corpus is free to use, and can be browsed, searched and analyzed online. Colour terms in English pose few problems for retrieval in a corpus such as the British National Corpus or the Bank of English because they do not inflect. The limited number of derivations, such as reddish, redness, redden, redder, reddest, are also quite straightforward to find, through the use of wildcards and truncation (e.g. red*, where the asterisk indicates any number of additional characters, including zero), although some manual editing may be necessary to eliminate from the results other words beginning with red-, such as redecorate, redeem, redo. Corpora of non-standard language, such as Scots, raise different issues from corpora of standard language, such as English. While inflection is not an issue for Scots either, the issue of retrieval is much more acute for non-standard languages in which spelling variants are common. The SCOTS corpus is not semantically tagged or tagged for spelling variants, and so there is no way of automatically identifying all of the variants of red. The red herrings in the title of this paper are swimming in a sea of data, potentially alongside reid herrins, rudd harrengs, rid harrings, and other combinations. It is difficult to cast the net wide enough to capture all of the instances we may be interested in. In information technology terms, this represents a problem of recall. A second issue is that of precision of retrieval, that is, as far as possible, netting only those instances which are of interest, and not capturing unwanted examples too. Resolving this problem requires disambiguation. At present, manual analysis is the only way of discarding the instances of Reid where it is a common surname and reed used as a variant spelling of to read (a book). Work on the automatic identification of spelling variants in SCOTS is ongoing.
 
 5. Red in SCOTS The Dictionary of the Scots Language lists a number of variant spellings of the headwords red (in the Dictionary of the Older Scottish Tongue data, covering the Older Scots period) and reid (in the Modern Scots data from the Scottish National Dictionary). Table 4 gives the raw frequency of these variants in the current version of the SCOTS corpus (dataset 15, April 2009). As will be evident, not all of the variants listed by the Dictionary of the Scots Language are attested in the SCOTS corpus. There are many possible reasons for this. For example, it is no surprise not to find occurrences of the Older Scots variants in a corpus of present-day texts, though given the idiosyncratic spelling systems adopted by some authors, it could not be assumed that such word forms would not appear. Other variants are typical of dialectal varieties which are not thoroughly represented in
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 Table 4.â•‡ Frequencies of occurrence of red and variants in SCOTS Variant
 
 Occurrences in SCOTS
 
 Rade Raid Read Reade Red Rede Reed Reedd Reede Reid Reide Reyd Rid
 
 0 0 0 0 570 0 48 0 0 174 0 0 58
 
 Ride Ried Rud Rudd Ryid Total
 
 0 0 0 0 0 850
 
 SCOTS. It is likely that the transcription practice adopted by the project will also have had an effect, since, in order to maximize the searchability of the corpus, spoken texts were transcribed conservatively, adopting standard spellings by default. Finally, the corpus is relatively small and therefore it may simply be a matter of chance that rarer forms are not attested. A table showing the occurrence of other colour terms in the red area of the spectrum can be found in the Appendix. This shows raw and normalized figures for these colour terms in the SCOTS corpus, alongside comparable figures for the Bank of English corpus, based on Steinvall’s study (2002). The figures for the SCOTS data account only for these words used as colour terms: that is, they do not include plum where it denotes the fruit, ruby for the gemstone, and so on. It is quite evident from the data that SCOTS is a much smaller corpus than the Bank of English. The fact that it also contains a range of language varieties complicates matters further. As a result, the low figures may be unreliable. The data suggest, however, that SCOTS contains a larger proportion of the basic colour term red, and indeed other colour terms close to red. This is likely to be due to the inclusion in the corpus of a significant number of spoken texts involving young children.
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 6. Delving deeper: quantitative to qualitative Frequency is only part of the picture. It is also important to consider patterns of usage. The online SCOTS corpus has a number of integrated features which can help here. One way into a deeper appreciation of the data in the SCOTS corpus is through the ‘Collocate Clouds’ feature developed by the project computing manager, Dave Beavan. This facility offers an immediate picture of the use of a word-form, which highlights areas which may repay further investigation through a concordance. A cloud for the word-form red can be found in Figure 1. The cloud shows the one hundred words which collocate most frequently with the node word, red, within a span of five words to each side. These are presented in a weighted display, in which font size increases with frequency, and font brightness increases with the strength of collocation between the node and each word (using a measure of Mutual Information). The cloud for red gives a good initial impression of the use of the word-form. It is easy to understand why it frequently appears in the vicinity of words like apples, Square, pepper, rose. Items like F1113 indicate speaker identification codes in transcribed spoken documents, which are treated here as word-forms. The presence of several of these in the cloud indicates that this word occurs frequently in the spoken texts in the corpus. The homonymous senses of the word-form reed in Scots are evident from the cloud in Figure 2. Intuition allows us to identify the items which most likely collocate with reed as a colour term (ribbon, frock, coat) and, conversely, with reed as a type of
 
 Figure 1.â•‡ Collocate cloud for red in the SCOTS corpus
 
 Figure 2.â•‡ Collocate cloud for reed in the SCOTS corpus
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 Figure 3.â•‡ Collocate cloud for reid in the SCOTS corpus
 
 stalk or cane (bushes, snapping, lang (= long)). Reed and red can also be seen to collocate frequently and significantly with other colour terms (crimson, red, green, blue), and indeed with themselves – red red rose is not a surprise in a corpus which reflects the continuing influence of Robert Burns on Scots. In the cloud for reid, in Figure 3, the most frequent collocates appear to result from its common use as a Scottish surname (for more on onomastics in Scotland, see Bramwell 2011). In fact, it is the name of George Reid, at the time Deputy Presiding Officer of the Scottish Parliament, which is emerging in the cloud. The clouds allow us to begin to disambiguate word-forms: the fact that reid occurs frequently in the vicinity of proper names and titles, and also with some other colour terms, suggests that it is likely to have at least two quite separate uses. A final cloud, presented in Figure 4, has been created from a version of the SCOTS corpus in which all of the colour-related instances of variants of red (and only the colour-related instances) have been grouped together under the macro term redreidridreed. The cloud therefore effectively shows the frequent and significant lexical collocates of realizations of the concept red. Collocate clouds are of course only a starting point, which allow the researcher to identify possible lines of enquiry. To investigate the use of these variants in any depth we must go beyond the cloud. Using the resource’s integrated tools, it is simple to jump from a cloud into a concordance view of an item, to see it in its immediate co-text, with the frequent and significant collocates highlighted.
 
 Figure 4.â•‡ Collocate cloud for colour uses of red, reid, rid and reed in the SCOTS corpus
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 Figure 5.â•‡ Section of concordance view of red in the SCOTS corpus
 
 Concordance line
 
 Textual genre
 
 1. Was quite right. It is a bit of a red herring to keep talking about serious
 
 Parliament report
 
 2. Described the demographic issue as a red herring. He drew the line between
 
 Parliament report
 
 3. Eurekas! Interjections fling red herring Into the works. They may
 
 Poetry
 
 4. I hope that I did not throw in a red herring by talking about discounts. The
 
 Parliament report
 
 5. Again. Well she’d soon net that red herring! “I always think mature
 
 Prose fiction
 
 6. Ill not clear it. The tribunal is a red herring of democracy. At the meeting
 
 Parliament report
 
 7. Might be an absolute waste of time, a red herring and impractical
 
 Parliament report
 
 8. The merchant got im tae buy some reid herrins. He said Willie could
 
 Prose, nonfiction
 
 9. In thir tales isnae juist a rid herrin. Ou hae aaready seen that the
 
 Academic prose
 
 Figure 6.â•‡ Concordance of red herring (including variant spellings and inflections) in SCOTS
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 This concordance view allows a detailed analysis of the compounds and phrases in which the node word occurs. Examples of these follow in the next section, grouped into rough categories according to the type of relationship between the noun and the colour term. It is important to note that it is individual instances which are categorized (that is, tokens), rather than decontextualized phrases (types). This allows for cases where the same compound has different meanings in context. For example, among several instances of red herring (including variant spellings) used metaphorically, there is one instance which is literal, denoting a herring which has taken on a red colour from the curing process. A grammatical distinction is evident here too, as all of the metaphorical examples are singular, and the literal one is plural. Further corpus data would show if this is indeed a reliable pattern. Figure 6 shows all instances of the expression, indicating textual genre in each case.
 
 7. Red in compounds The relationship between red (and variants) and the nouns it qualifies in compounds is not constant across the corpus data. Indeed, it is possible to identify examples of a number of categories, the boundaries between which are not always sharply defined. At one extreme some compounds are purely combinatorial or descriptive: that is, the meaning of red is not context-dependent or specialized. Examples are red skirt, red ball (in snooker), red pencil, reed string, reid jaikit (= jacket), rid tractour (= tractor), reid flowers. At the other extreme, some instances form part of highly idiomatic, non-combinatorial, expressions, whether these are conventional, as in red herring, or one-off, as in red meat politics, the meaning of which can only be established by considering the wider context of the text. In between these two groups, compounds exemplify degrees of idiomaticity. Some can be described by traditional headings such as metaphor and metonymy. These include red tops (i.e. tabloid newpapers), red tape, rid-bluidit (= red-blooded), reid brae (i.e. the gullet, see the definition from Dictionary of the Scots Language in Table 2), red mist, red face, red neck. A further advantage of a corpus with a wide range of searchable metadata categories, such as SCOTS, is that it is possible to investigate potential correlations between use of language and sociolinguistic factors, such as gender, age, region, and social background, and also textual factors, such as genre and register. In the case of red face and the particularly Scottish red neck and riddie (as in the corpus example Somebody’s got a riddie, meaning that someone is visibly embarrassed), the demographic and textual metadata suggest that a difference in both the generation of the speaker/writer and the mode (speech or writing) are factors behind the choice of expression. In particular, there is evidence of only younger speakers using red neck with the sense of “embarrassment”, and of red face being more common in written than spoken texts.
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 A further group of examples is neither metaphorical nor purely descriptive, but represents another type of idiomatic relationship between the colour term and the qualified noun. A red apple is unarguably red, indeed often a very focal red, and also stands in contrast to a green apple. Red currants are quite a “reddy-red”, and also stand in contrast to blackcurrants. Red lentils, on the other hand, are red, but an orangey-red rather than a focal red. Red/reid squirrels are opposed to grey squirrels and, more recently, black squirrels, and are more of a rusty-brown colour. Some red/reed wine is closer to focal red than other types; all red wine is closer to focal red than red sandstone or a red squirrel are. These are examples of red being used for type modification. Steinvall explains that “the purpose of modification is to create a subclass of the noun, thus restricting its reference”, and remarks that usually only the most basic colour terms are used for type modification (Steinvall 2002: 59). In line with this, red in the SCOTS corpus is found in various instances of type modification, especially natural things particular to or characteristic of Scotland – red deer, red sandstone, red hair. The corpus evidence supports the dictionary evidence that these compounds are especially common in the domains of plants and animals.
 
 8. Conclusion Corpora provide a useful complement to dictionary evidence in the linguistic investigation of colour terms, as previously demonstrated by Steinvall (2002) and Kerttula (2002), among others. In particular, corpora offer evidence concerning both frequency and usage, which allows for both quantitative and qualitative analysis. New types of visualization, such as those which the SCOTS corpus offers online, extend the approaches which can be taken to corpus data. At the same time, caveats are necessary when dealing with corpora of non-standard languages as is the case here. Such corpora present particular challenges to linguistic analysis, as they tend to be smaller than corpora of standard language, with the result that individual lexical items can be infrequent and it is difficult to generalize reliably from findings. Any skew in the balance of a small corpus is likely to be of greater significance than in a large corpus, such as the British National Corpus or Bank of English. The issue of multiple spelling variants in languages without a standard written form also poses problems for the retrieval of data. In relation to varieties of Scots, this exploration of a small set of colour terms in the SCOTS corpus has shown a number of things. First, the overall picture of red in varieties of Scots is very similar to standard English. Red and its variants are used in both compositional and idiomatic expressions and are common in metaphorical usage, having similar associations with danger, warnings, embarrassment and politics. SCOTS contains instances of several idioms which are particularly Scottish, including some which survive in fiction and poetry and are deliberately archaizing (e.g. reid brae), and creative expressions such as red neck and riddie which are related to the more widespread red face.
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 However, the SCOTS evidence suggests that varieties of Scots have lost many of the idioms involving red which were peculiar to Scots in the past. It is possible that these survive but are very rare, or indeed that they were always very rare and the dictionary evidence, with little concern for frequency, simply hides this fact. Further evidence of older usage is now available, in the Glasgow Corpus of Modern Scottish Writing (CMSW), completed in 2010, which contains texts spanning the period 1700– 1945. Although completed too late for this investigation, CMSW will in future provide valuable evidence of how the use of colour terms has changed over time.
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 Appendix Colour term
 
 Red Pink Orange Scarlet Crimson Rose Maroon Mauve Peach Magenta Rust Plum Tangerine Vermilion Fuchsia Carmine Ruby Russet Reddish Pinkish Orangish Maroonish Rosy Pinky Rusty Reddy Plummy Mauvey Maroony Redder Reddest Pinker Pinkest Oranger Orangest
 
 Frequency of occurrence in SCOTS 570 225 105 â•⁄ 28 â•⁄ 19 â•⁄â•⁄ 7 â•⁄â•⁄ 3 â•⁄â•⁄ 6 â•⁄â•⁄ 3 â•⁄â•⁄ 1 â•⁄â•⁄ 3 â•⁄â•⁄ 0 â•⁄â•⁄ 3 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄â•⁄ 1 â•⁄â•⁄ 3 â•⁄â•⁄ 3 â•⁄â•⁄ 0 â•⁄â•⁄ 2 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄ 14 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄â•⁄ 1 â•⁄â•⁄ 0 â•⁄â•⁄ 0 â•⁄â•⁄ 0
 
 Normalized Frequency of Normalized frequency occurrence in frequency in Bank in SCOTS Bank of English of English (per 10,000 words) (per 10,000 words) 1.42 0.56 0.26 0.07 0.05 0.02 0.01 0.01 0.01					    
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