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Based on the large amount of Chinese-related basic vocabulary in Bai, scholars like Benedict, Starostin and Zhengzhang have claimed a special phylogenetic proximity between Bai and Chinese. In this paper we show that the Chinese vocabulary in Bai is stratified, forming successive layers of borrowings. We identify three such layers, describing the sound correspondences which characterize each of them: two Mandarin layers, one local, one regional for modern words; and an early Chinese layer, acquired during a long and complex period of intimate contact between Bai and Chinese, beginning in Han times and terminating in Late Tang, altogether a millennium or so. This last layer is subdivided into several sublayers. The remaining part of the vocabulary forms the Bai indigenous layer, whose affiliation is clearly Sino-Tibetan, without having any particular proximity to Chinese. In particular, the numerals '1' and '2' have etymological connections among non-Chinese Sino-Tibetan languages such as Jingpo, Sulung and Tangut. The numerals above "2" are Chinese loanwords and even the numerals "1" and "2" have less colloquial variants of Chinese origin.

Bai is of interest to comparative linguistics for the extraordinary amount of basic vocabulary it has borrowed from Chinese, all of it during the early period: 47% of the 100-Swadesh list. Résumé S'appuyant sur l'abondant vocabulaire de base commun au bai et au chinois, des auteurs comme Benedict, Starostin et Zhengzhang ont affirmé qu'il existe une proximité phylogénétique particulière entre ces deux langues. Nous montrons ici que le vocabulaire du bai est stratifié, et qu'il faut y distinguer trois couches chronologiques, dont nous décrivons les correspondances phonétiques avec le chinois. Les deux premières sont formées d'emprunts récents à deux variétés distinctes de mandarin du sud-ouest, l'une locale, l'autre régionale ; la troisième est une couche d'emprunts anciens, acquis au cours d'une longue période de contact d'environ un millénaire, de l'époque Han à la fin des Tang. Cette couche est elle-même subdivisée en plusieurs sous-couches. Le reste du vocabulaire forme la couche indigène : elle est d'affiliation clairement sino-tibétaine, mais sans proximité

particulière avec le chinois. Notamment, les nombres "1" et "2" peuvent être comparés aux nombres correspondants en Jingpo, Sulung et en Tangoute. Les nombres au-dessus de "2" ont été empruntés au chinois, et même les nombres "1" et "2" ont des variantes littéraires d'origine chinoise. L'intérêt du Bai pour la linguistique comparative tient au nombre exceptionnel de mots du vocabulaire de base empruntés au chinois, depuis les Han jusqu'aux Tang : 47% de la liste de cent mots de Swadesh.

Introduction

Bai is a Sino-Tibetan language spoken in Yunnan. Its affiliation within Sino-Tibetan is disputed. The classical view [START_REF] Fang-Kuei | Languages and dialects of China[END_REF][START_REF] Dell | La langue Bai, phonologie et lexique[END_REF][START_REF] Zhao | Baiyu de xishu wenti [The problem of the genetic relationship of Bai language[END_REF][START_REF] Lee | The strata of Bai[END_REF]) is that Bai is a Tibeto-Burman language that has received very strong Chinese influence, especially in its vocabulary. Other scholars [START_REF] Benedict | Chinese and Proto-Tai, part II[END_REF], Starostin 1995b[START_REF] Zhengzhang | Baiyu shi Han-Bai yuzu de yizhi duli de yuyan [The Bai language is an independent branch of the Sino-Bai Family[END_REF], noting the very large amount of basic vocabulary shared by Chinese and Bai, regard Bai as most closely related with Chinese within Sino-Tibetan (Benedict) or even as an early dialect of Chinese (Starostin). For discussions of the history of the Bai language see [START_REF] Bradley | Proto-Loloish[END_REF], [START_REF] Wiersma | Investigation of the Bai(Minjia) language along historical lines[END_REF][START_REF] Wiersma | The Sino-Tibetan languages[END_REF].

In many familiar cases of lexical borrowing, loans from a donor language form a single, well identifiable layer, within the recipient. However, when Chinese is the donor to a language with which it has a long history of contact, the situation is different. Chinese culture has experienced over time a succession of periods of expansion and contraction: as shown by [START_REF] Norman | Chronological strata in the Min dialects[END_REF], during periods of Chinese cultural expansion ("waves of sinicity"), important numbers of loanwords are issued to languages in contact -including Chinese "dialects". In any given language, then, Chinese loanwords are stratified, forming several distinct chronological layers, each with its specific correspondence rules.

This paper is a study of the stratification of the vocabulary of one dialect of Bai, spoken in Jianchuan 劍川. The data are drawn from Huang et al. (1992, language #48), a lexical atlas of Sino-Tibetan languages in China. The groundwork for this study was conducted in 1997-1998 by the authors in Geneva and Paris. A preliminary report was made at a conference in Lund in 1998 [START_REF] Lee | The strata of Bai[END_REF]). 1 Our aim in that paper was, first, to clarify the stratification of Chinese loanwords to Bai, and second, to reassess the question of the affiliation of Bai taking into account the stratification of its lexicon. Our tool for analyzing this stratification was the coherence principle (first explicitly formulated in [START_REF] Sagart | History through loanwords: The loan correspondences between Hani and Chinese[END_REF]:

"the initial, rhyme and tone correspondences on a borrowed syllabic morpheme obey the same set of correspondences" (Sagart & Xu 2001:15) This principle states that in borrowed syllabic morphemes, all correspondences come from a single layer or stratum. To those who regard sound change as essentially regular, this is close to a truism. However, especially in China, Hong Kong and Taiwan, some scholars associated with W. S.-Y. Wang's theory of Lexical Diffusion claim that borrowed sounds will compete with other borrowed sounds within the lexicon of the recipient language, in effect creating situations where the correspondences on a borrowed syllabic morpheme come from different layers.

1 See http://halshs.archives-ouvertes.fr/halshs-00250200/fr/ .

In the course of analyzing the data, one of us (Lee Yeon-ju) discovered that the principle extended to disyllables too. This led to the formulation of the extended principle of coherence in [START_REF] Sagart | History through loanwords: The loan correspondences between Hani and Chinese[END_REF].

"The initial, rhyme and tone correspondences on all syllables of one borrowed polysyllabic morpheme obey the same set of correspondences, provided the morpheme is semantically noncompositional" (Sagart & Xu 2001:16) This means that in borrowed disyllabic words, both syllables belong to the same layer.

Semantic noncompositionality was selected as a protection against hybrid forms, i.e. compound words with morphemes drawn from different borrowing layers. Such hybrid forms were not borrowed as units, but were assembled within Bai from morphemes borrowed at different periods. There are many such examples in Bai. An example is 'fist' sɨ33 tɕhuẽ55 where the first syllable, from Chinese 手 'hand', MC *syuwX, belongs to our early layer, while the second, from Chinese 拳 'fist' (Mandarin tɕ h yan35), is a Mandarin loanword. However, the great majority of borrowed disyllables in Bai are from a disyllabic Chinese word and the extended principle of coherence applies. This principle is a very powerful tool for working out the stratification of Chinese loanwords in a language like Bai, because each borrowed disyllable presents us simultaneously with two correspondences of syllable onsets, two correspondences of rimes and two correspondences of tones, all from the same layer. Tones are particularly useful for the purpose of discriminating between layers. In most cases, twotone combinations are distinctive enough to permit correct layer assignment, even in the case of varieties of southwestern Mandarin which are mutually perfectly intelligible, as we show below.

The present study is our final report on our work. It is based on our analysis of Bai disyllables, and it relies principally on the extended principle of coherence.

Bai syllables are C(G1)V(G2) (where 'G' stands for a nonsyllabic high vowel) in structure.

Vowels are either tense or lax, and either oral or nasal. For an outline of Jianchuan Bai phonology, see Huang et al. (1992: 675-676, hereafter TBL;[START_REF] Xu | Baiyu jianzhi [researches on Bai[END_REF] We now give an outline description of each of the lexical layers in Bai (a detailed description of their phonological characteristics would require a monograph-size study). We begin with words obviously borrowed from southwestern Mandarin, which form two distinct layers: B1 and B2. The tones in the provincial capital Kunming 昆明 (Wu et al. 1989: 114) and in Heqing 鶴慶, a county prefecture adjoining Jianchuan in the East (Wu et al. 1989:118) clothes; there are fruit names (banana, grape, tangerine) and domesticated animal names (donkey; mule) but no plant names. We conjecture that the source of B2 loans is 'standard'

Yunnan Mandarin, perhaps as spoken in Jianchuan county prefecture.

Basic vocabulary items in this layer are no more numerous than in B1: aside from 'claw', already mentioned, no Bai item in a Swadesh-100 list fits the B2 correspondences.

The early Chinese layer A.

We regard this layer as entirely borrowed from Chinese, like B1 and B2. This view will be justified in the rest of this paper. In our original conference paper (see fn. 1) we gave full correspondences for initial consonants and rimes for this layer. However, as far as words of two syllables or more are concerned, in practice tone and initial consonant correspondences are enough for assignment to one or the other of our three layers.

In the table below, we give examples of layer A di-and polysyllables. Although layer assignment in monosyllables is more hazardous than in longer forms, we have added monosyllabic morphemes belonging to closed sets, such as the four seasons, the twelveyear cycle etc., when the entire set shows layer-A correspondences. In such cases the principle of extended coherence applies to the closed set paradigm instead of to a disyllabic morpheme. We define a layer of loanwords as the set of all the loanwords borrowed in the course of a continuous contact period, however long, between two languages. In the case of relatively short contact periods with intense borrowing, neither language normally has time to change significantly, resulting in compact layers with neatly statable rules of correspondence. Layers B1 and B2 are good examples. In the case of long contact periods, however, although one expects to see some continuity and stability in the sound correspondences, it is normal for both the languages involved in the contact relationship to undergo substantial phonological change during the course of the contact period. As a result the sound correspondences will change over time within the layer, defining a succession of sublayers. Typically, however, the boundaries between these sublayers cannot be drawn neatly, because the sound changes in both the donor and recipient languages will not be synchronized, and the more changes are taken into consideration when working out sublayers, the more complex and elusive the stratification becomes. Yet some aspects of the chronology of changes can often be recovered (see below).

Gloss

Layer A is a good example of a layer of borrowings acquired over a long contact period, with complex sound correspondences evolving over time. There is an element of continuity in the correspondences (thus, for tones: upper level 55; Rising 33; upper Entering 3̲ 3̲ throughout):

but this layer has more unstable correspondences than the two Mandarin layers, with variation between tones, initial consonants and rhymes. This can be illustrated by the triplet for 二 'two': ne̲ 33, ni21, za21: these three forms are all part of layer A in our analysis (there is also a reading in layer B1: a̲ 55, in 'Tuesday' and 'two-stringed violin'). From a phonological standpoint, the sequence ne̲ 33 > ni21 > za21 recapitulates the history of the word 'two' from Late Archaic to Late Mediaeval times: ne̲ 33, with its tense vowel and 33 tone, argues for a source form ending in a voiceless obstruent, perhaps final -s or -ts in the late OC pronunciation of 二 * b ni[j,t]-s;7 ni21 is close to the Middle Chinese pronunciation *nyijH (Baxter 1992; 'H' indicates the Departing tone); and za21 is close to the Late Middle Chinese pronunciation *ri in Pulleyblank's reconstruction [START_REF] Pulleyblank | Lexicon of reconstructed pronunciation in Early Middle Chinese, Late Middle Chinese and Early Mandarin[END_REF], supposing the high front vowel had already been centralized under the influence of the retroflex initial in the donor Chinese dialect. The Bai forms for 'two' are further discussed below (Table 11 andtext).

Future research may make it possible to better sort out the different sublayers within layer A, but for the time being it will be sufficient to show that layer A is at least distinct form the modern layers B1 and B2.

One local Chinese donor or several?

At first sight the relative instability of correspondences might suggest that our A layer was borrowed not from one local variety of Chinese, but from successive forms of standard Chinese with which Bai was in contact at different periods. However, this would not account for the element of continuity in the representation of the Chinese tones throughout the duration of layer A, because the dialect base of successive Chinese standards during the period underwent several important shifts: the continuity can only be explained by supposing a local Chinese dialect whose tone system remained relatively stable during the period of contact, while it was itself becoming stratified through continuous contact with successive varieties of standard Chinese, as is the case with most, if not all, directly observable Chinese dialects.

Dating layer A

Chinese was introduced into Yunnan under the reign of Emperor Wu Di of the Han dynasty, in the late 2nd century B.C.E. This would presumably have been standard Western Han Chinese, a language of which little is known but which was perhaps based on, or at least influenced by, the speech of the western Han capital Chang'an (present-day Xi'an).

We can use linguistic data to gain an understanding of the upper date for the A layer by reference to events in Chinese phonological history: Old Chinese *l-and *hl-had changed to dental stops d-and th-, or to palatal continuants j-and ɕ-(depending on syllable type), by the end of the 1st century C.E. [START_REF] Sagart | The Roots of Old Chinese[END_REF], while Old Chinese *r-did not change to l-, filling the gap left by the first change, until later [START_REF] Ferlus | L'intérêt linguistique des transcriptions chinoises concernant le Cambodge ancien (Fou-nan et Tchen-la)", 19èmes journées de linguistique Asie Orientale[END_REF] argues for a 4th-century C.E. date). We find in Bai no examples of laterals corresponding to OC laterals. In type A syllables, OC words with lateral initials show dental stops reflexes: t-for OC * a l-as in 'peach' 桃 tɑ42, 'platform' 臺 tiə42, 'ground' 地 tɕi21 (ti > tɕi through secondary palatalization) and in the ordinal marker 第 ti21; corresponding to OC * a hl-we find th-in 'iron' 鉄 the̲ 33, 'hear' 聼 tɕhã55 (thia-> tɕha-through secondary palatalization). Another set of words with OC lateral initials has x-in Bai: 'sky' 天 xẽ55, 'soup' 湯 xã55. The word 'field' 田 xẽ55 shows xcorresponding to * a l-, seemingly suggesting that the donor Chinese dialect had * a hl-in this word (MC den implies OC a l-). We will return to the reflexes of OC hl-later. In type B the most common reflex of OC * b l-is j-: 'oil' 油 jə42, 'shake' 搖 ju42. One example shows ɲ-:

'use' 用 ɲo̲ 21, reminiscent of the Yao form nlong (tone C2) 'to use' [START_REF] Theraphan | A view on Proto-Mjuenic (Yao)[END_REF]. We o OC *-u still -u: 槽 tsu42, 草 tshu33, 撈 vu42, etc. (above)

We will speak loosely of an early sublayer with conservative features, a late sublayer with innovative features and a middle sublayer where the two types of features overlap. The boundaries between these three sublayers cannot be defined strictly, but we give below (Table 12) a chart of doublets which can illustrate the internal stratification of Chinese loans to Bai, including the internal stratification of the A layer. We think of these three sublayers loosely as corresponding to the Han-Wei-Jin, Nanbeichao-early Mediaeval, and late Mediaeval periods respectively.

Characterizing the A-layer donor

We have argued that the Chinese donor language was a local (Yunnan) variety of Chinese which gradually became stratified through contact with successive varieties of standard Chinese. There are in layer A some interesting phonological features which may serve as clues in characterizing that language.

 * a hl-> x-in 'soup', 'sky'

The existence in layer A of two reflexes: th-and x-for OC *hl-is interesting. The situation is similar to Middle Chinese, where one has e.g. 隋 'shred sacrificial meat' read as *thwaX and *xwjieH, in GSR 11, a clearly lateral series. In [START_REF] Sagart | The Roots of Old Chinese[END_REF], the normal MC reflex of OC * a hl-was considered to be th-, while MC x-was treated as OC * a q-hl-, with *q-an empty prefix: thus the two readings of 隋 would be reconstructed as * a hlojʔ vs. * b q-hloj(ʔ)-s. Sagart did not express much confidence in his reconstruction of a q-prefix, however:

'The evidence for this prefix is less abundant and varied than for the other prefixes; moreover, its functions have not been established. For this reason, I adopt it tentatively, as a measure making it possible to account for Middle Chinese reflexes while expressing xie-sheng and word-family connections.' (Sagart 1999:116).

Another explanation for the duality of reflexes is dialectal: OC * a hl-would be reflected by thin one dialect, and by x-in another. It is well-known that the word 'sky' 天 had two readings in Late Han/Nanbeichao times, one beginning in x-and another in th-. Their geographical distribution was described in Liu Xi's Shi Ming as eastern th-versus western x-, as recognized in Baxter (2005b). Given the geographical location of Bai, it makes sense that the local Han-time Chinese dialect would have pronounced Western features. That Bai does have x-in 'sky' and in two more words with OC laterals where Middle Chinese has th-('field', 'soup') supports the idea that the evolution of OC * a hl-to MC x-is a western dialectal feature.

 Reflection of OC -r as -n Baxter (2005b) identified the reflection of OC -r as another pre-MC phonological feature which shows east-west variation: the evolution was to -j in Shandong and adjoining eastern dialects, while in the center and West the evolution was to -n. An example of evolution of -r to -j is in 'west' 西, MC *sej < OC * a s-nər [START_REF] Sagart | The Chinese names of the four directions[END_REF], there written as * a s-nəl). The Western equivalent would be * a sen. Now the Bai word for 'west' is sẽ55, with nasal vowel, agreeing well with our hypothetical western form * a sen. This is another argument in favor of the idea that the local Chinese dialect had a western component.

We now discuss a couple of noteworthy forms: At least one of these morphemes: 'person' 人, has a segmentally identical variant with the expected 42 contour, in 'household' 人間 ɲi42 kã55. From the principle of extended coherence, it is clear that these items are part of layer A. Through the principle of coherence, the lower Level=42 feature can be ascribed to a sublayer of A which also reflects OC *r as ɣ-('pen'), and yet has developed a palatal medial in division-3 ('human being', 'shake'). The 21 contour could be a variant of the 42 contour of lower Level, but the conditions of variation are not understood.

 'thigh' 股 kuɑ33

Lexical characteristics of the A layer

Loanwords in this layer are most numerous, more than twice as numerous as in layer B2. It contains major lexical paradigms, such as:

 the numerals (though there are non-Chinese colloquial numerals for 'one' and 'two', see below);

 the four directions;

 the four seasons;

 the 12-year cycle.

In addition this layer contains:

 domestic animal names: the dog, cattle, horse;

 horsemanship vocabulary: saddle, girth, reins, manger;

 metal names: silver, copper, iron;

 cultivated plants: rice grain (but not 'paddy'), millet (again, the term indicates that this is a name for the grain, not the plant), wheat, peach, bean;

 wild animal names: the rat, wolf, jackal, fox, deer, yellow weasel;

 Buddhist terms: Buddha, stupa;

 names of artefacts: powdered sugar, gunpowder, vegetable oil, wheat flour, tea, medicine, pillow, bed, flight of steps, mirror, charcoal, chopsticks, plate or dish, cooking stove, lock, glue;

 names of tools: the axe, hammer, rope;

 a term for money.

With domesticated plants one notes the absence of American plants, consistent with an early date of borrowing. Note also that although there are names of domesticated plant and animals in this layer, the names of the rice plant, millet plant and pig, perhaps the most prominent targets of food production in the region are missing.

The term for 'gunpowder' is useful for datation purposes: gunpowder (a mixture of sulphur, saltpeter and charcoal) is believed to have been invented in mid-Tang. Overall the cultural contents of the layer is consistent with a Han to Late-Tang date (approx. 100 C.E. -900 C.E.), in full agreement with the phonological characteristics of the layer.

The real surprise with this layer is the sheer amount of basic vocabulary it contains. On a Swadesh-100 list, we find as many as 47 items matching layer A: big 大 to̲ 21, long 長 tsõ42, small 細 se21, daughter 女人 ɲə33 ɲi21, son 子人 tsɨ33 ɲi21, human (n.) 人間 ɲi21 kã55, dog 犬 khuɑ33, tree 樹 tsɨ21, seed 種子 tsõ33 tsɨ33 , skin 皮 pe42 However, two facts must be borne in mind:

 Only a small portion of these items (words like 'skin', 'hair' (of head), 'come', 'sit', 'fire')

clearly belong to the early part of layer A; many, like 'big', 'long', 'small', 'woman', 'man', 'human being', 'tree', 'skin', 'feather', 'hand', 'belly' etc., have phonological characteristics indicative of the later part of the layer: even if Bai was most closely related to Chinese, these words could not be shared by Bai and Chinese as a result of common inheritance.

 There is also a sizeable number of non-Chinese, Sino-Tibetan-related basic vocabulary items in Bai, to be examined in the next section.

The Tibeto-Burman layer

The Bai lexicon contains a non-Chinese, Sino-Tibetan (henceforth 'ST') layer which we call Tibeto-Burman (henceforth 'TB') here for ease of reference, although the existence of a Tibeto-Burman branch of ST needs to be supported by a body of shared innovations. Given the lack of wholly explicit systems of reconstruction for either Tibeto-Burman or Sino-Tibetan [START_REF] Sagart | Review of J. A. Matisoff Handbook of Proto-Tibeto-Burman[END_REF], it has not been possible to constrain our study of the TB lexicon in Bai using sound correspondences between Bai and a reconstructed TB or ST pronunciation. In [START_REF] Lee | The strata of Bai[END_REF], we compared Jianchuan Bai words with Proto-Loloish reconstructions by D. [START_REF] Bradley | Proto-Loloish[END_REF]. We tentatively ascribed Bai words to the TB layer when (a) they could not be related to a Chinese etymon by means of the segmental and tonal correspondences extracted from our study of layers B1, B2 and A, and (b) when they showed some sound correspondences to Bradley's Proto-Loloish. We presented 39 comparisons between Bai and Proto-Loloish. We reproduce the list below, reduced to 25 comparisons (we have removed ('<_' means 'morpheme extracted from the word for _')

Table 9: words shared by Bai and Proto-Loloish [START_REF] Bradley | Proto-Loloish[END_REF] One notes terms for 'pig feed' and 'paddy rice', showing this layer originates in a more rural population than layers A, B1 or B2.

On the basis of the comparisons such as those in Table 9 and of sound correspondences we detected in them, we argued that Bai was probably Loloish. In a rejoinder, [START_REF] Matisoff | On the genetic position of Bai within Tibeto-Burman[END_REF] offered a number of additional comparisons, arguing that when Jianchuan tones are replaced in a general Bai context, including other Bai dialects, the correspondences we detected between Bai and Loloish become less clear. 10 We will reserve discussion of Bai vs. Loloish for another occasion.

We now identify Bai basic words on a Swadesh-100 list which we regard as being of probable TB origin:

1. I (1sg): ŋo21. This could represent the modern Mandarin 1sg 我 'I' in layer B1, with trivial correspondences, but if so, that would be the only basic word borrowed in that layer. (1982). Add Sulung [START_REF] Tayeng | Sulung language guide[END_REF]; spoken in NW Arunachal Pradesh, a "central TB" language according to Bradley's classification) akuŋ, 'second'11 , Rengma (eastern Naga) koŋhu '2' and Phun (Burmic) naikoŋ. Wang (2006:166) Although this list is quantitatively limited, it is more basic in character than the list of 47

Chinese-Bai matches on the Swadesh-100 list presented above: it contains in particular three personal pronouns, a demonstrative pronoun, and the lower numerals 'one' and 'two'.

Determining the genetic layer in Bai

Archaeologists derive relative chronologies of cultural layers based on stratigraphy: older cultural layers are lower in the ground than more recent ones. Are there sites in languages where successive language strata are stratified in an obvious fashion ? we believe the numeral system of a language is one. It is very generally the case that when a language borrows some numerals under ten from another language, the borrowed numerals will form a continuous set beginning with 9 and ending with a lower numeral (such as 9-8-7-6 or 9-8-7-6-5-4-3) . If any indigenous numerals survive, they will form another continuous set below the lowest borrowed numeral (such as 5-4-3-2-1 or 2-1).

In Bai, all numerals above 'two' are Chinese. For 'one' and 'two', however, we find two competing sets: a set of forms of Chinese origin: ji̲ 33, ji35 'one' and ni̲ 33 'two'; and a set of forms of TB origin: ɑ21 'one' and kõ33 'two' ( The Chinese-related numerals cannot be used in this most basic and colloquial function. This

shows that the Chinese-related numerals, which belong to layer A, are borrowed, and that the TB numerals are inherited. In other words, layer A is borrowed and the TB layer is genetic. This fits well with our observation that the TB layer, although smaller in size than the any of the Chinese layers, is more basic in character.

Summary and conclusion

We have identified four chronological strata in the Bai lexicon. The genetic layer is Sino-Tibetan, and clearly non-Chinese. It contains the personal pronouns, the numerals for 'one' and 'two', and other items making up at least 12% of a Swadesh 100-word list. The cultural vocabulary ascribable to this layer includes words relating to rice cultivation and the raising of pigs. The next layer (layer A) was borrowed from Chinese in a long and complex episode of intimate contact lasting from Han to late Tang. 47% of a Swadesh 100-word list, as well as enormous amounts of cultural vocabulary, mostly urban in character, were borrowed from Chinese in the course of that episode. Linguistic interaction between Bai and Chinese appears to have petered out in the first half of the second millennium C.E., to resume in late Ming or Qing times with the introduction of Mandarin to the Chinese southwest. Two distinct layers accommodate recent loans from two varieties of SW Mandarin: Jianchuan Mandarin (B1) and 'regional' SW Mandarin (B2). Almost no basic vocabulary is to be found in these two layers.

Let us illustrate the stratification of the Bai vocabulary using the word 'two' ( There, precisely, lies the interest of Bai, a language which has borrowed almost half the words on a Swadesh-100 list from Chinese, while its genetic layer contains less than fifteen matches on the same list. To that extent, Bai is counterevidence to Starostin's claim (1995a: 395) that there are limits to lexical borrowing, specifically that a language cannot borrow more than 15 % of a Swadesh 100-word list. Starostin argued that once a language has reached that stage, its speakers will shift to the dominant language. Bai shows that this is not the case. The genetic layer in a language cannot be determined mechanistically by looking at the number of matches on a basic vocabulary list.

Bai may be considered one of the world's borrowing champions. How it could borrow so many items from Chinese in the approximately 1000-year period between early Han and Late

Tang is not known. Presumably there was intimate contact, widespread bilingualism in Bai cities, probably also high levels of literacy in Chinese, combined with factors favoring the maintenance of Bai in the face of cultural pressure. A contrario, that almost no basic vocabulary was borrowed from Mandarin in the course of 700 years since the Yuan dynasty suggests that present-day generalized Bai-Mandarin bilingualism is recent.

  have no clear examples of OC *hl-words in type-B words. This pattern of reflexes suggests that the Chinese dialect that Bai first came into contact with had already changed its laterals to other sounds. However it does not necessarily mean that contact began only after the changes *l-> d-and *hl-> th-in late Han (seeSagart 1999: 30-31): it may be that contact began in Western Han with a variety of Chinese which treated * a hl-as x-, and that the absence of examples of other kinds of laterals is accidental.At the same time we find in Bai forms which represent OC *r-as ɣ-: 'strength'力 ɣə̲ 21, 'come' 來 ɣə̲ 21, 牢 ɣu21,搂 ɣəu42, 漏 ɣə 21, 柳 ɣə33. Preceding i and u, OC *r-is represented in Bai by j-and v-respectively: 'beneficial' 利 ji21, 'chestnut' 栗 ji̲ 21; 'deer' 鹿 vu̲ 21; 'dredge for' 撈 vu42. OC *r-is represented as Bai l-in later layers ('old' 老 lu33; 'rite' 禮 li33), as it is in MC and most modern dialects. Thus the first Chinese dialect that Bai borrowed from still had a rhotic for OC *r-: the change to l-had not yet taken place. These two elements, the fate of OC *l-and *r-in early loans to Bai, indicate a lower date no later than the 1st century C.E., when OC laterals had already changed to their MC values, while OC *r-was still a rhotic.That Bai was already borrowing from Chinese by the end of the Han dynasty is confirmed by the fact that Bai maintains a distinction between OC *-u and *-aw in type A, as seen byStarostin (1995b): 8 槽 tsu42, 草 tshu33, 撈 vu42, 抱 pu33, 早 tsu33 (< OC *-u) vs. 毛 mɑ42, 高 kɑ55, 桃 tɑ42, 刀 tɑ55, 盜 tɑ21 (< OC *-aw). In Middle Chinese, this distinction is lost, but it was still observed in Eastern Han rhyming[START_REF] Changpei | Yunbu yanbian yanjiu[END_REF].8 Starostin overinterpreted this retention as a sign of a close genetic relationship between Bai andChinese.An approximation for the time at which the A layer ended can be given based on the most innovative features in Chinese phonology to be found in layer A: change of labial stops to labiodental fricatives ('labiodentalization':) 'Buddha' 佛 ve̲ 21, 'belly' 腹 fu33; 'fly' 飛 fa55; change of Shang-tone words with obstruent initials to Departing tone 21: 'house' 戶 xo21; 'danger' 危險 ue55 ɕĩ21. These changes are characteristic of Late Middle Chinese as opposed to Early Middle Chinese: they can hardly have entered Bai before mid-Tang (c. 750-800 C.E.). This situation testifies to the continuation of Bai-Chinese contacts during the Nanzhao Kingdom years (648-937). We have found no clear signs that linguistic interaction went on during the Dali Kingdom years (938-1253), however.Other conservative features in the early part of the A layerIn the preceding section, we established an upper date for the A layer based on conservative features of the early part of that layer: having x-for OC * a hl-; having ɣ-, or v-, or j-(depending on vocalic context) for OC *r-; and maintaining a distinction between OC -u and -aw in type-A syllables. Here we add a few more (a full discussion of phonological stratification with layer A would require a monograph-size study): absence of palatal semivowel medial in 'division-3' words. Exx.: 'drink' 飲 ə33, 'bridge' 橋 ku42. Contrast 'lamb' 羊 ɲo42, 'immerse' 浸 tɕĩ21, 'water' 水 ɕy33 later in the layer.Distinguishing the Div.-3 medial from a palatal main vowel is not straightforward, however.  Lower Level and lower Entering treated as upper Level and upper Entering: 55 and 33. Exx.: 'wheat awn' 麥芒 mə33 mo55; 'moon' 明月 mi55 ŋuɑ33. Contrast 'understand' 明白 ma42 pa̲ 21 with distinct lower Level and lower Entering 42 and 21 later in the layer.  retention of final -s in part of the Departing-tone category, leading to its treatment as Entering (3̲ 3̲ ). Exx.: 'expensive' 價大 ka̲ 21 to̲ 21; contrast 'use' (n.) 用處 ɲo̲ 21 tshu21, 'midnight' 半夜 pɑ̲ 21 jo21 later in the layer.  conservative vocalism: o OC *-ə still -ə: 起 khə33.
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 1 for a slightly different account). Here we limit ourselves to reproducing tables of initials consonants and tones from Huang et al.. The method for reconstructing Old Chinese is even more idiosyncratic: it takes advantage of the existence of two independent, yet convergent, bodies of information: (a) the rimes in the Book of Odes, and (b) the phonetic element in the Chinese script. The reconstruction of OC morphology relies on internal reconstruction.

	Bai initial consonants

 Bai tone 35 occurs only in recent Chinese loanwords in the Entering tone. See Table

3

for examples.

 42 has 'mixed creaky phonation' (聲門混合擠擦音), 21 has breathiness (氣化現象)  All tones are compatible with lax vowels.

 Only tones 55, 33 and 21 are compatible with tense vowels.

Before we proceed to give a description of each layer of loanwords to Bai, we provide here some background on Chinese. Efforts to reconstruct Chinese have concentrated mainly on two periods: Middle Chinese (MC), a pronunciation system for Chinese characters embodied in the Qie Yun, a dictionary published in 601 C.E., which has good sound correspondences to modern dialects except Min; and Old Chinese (OC), the educated standard of China around 500 B.C.E. MC pronunciation is reconstructed by fleshing out the phonemic categories in the Qie Yun with sound values that can be regarded as ancestral to their reflexes in modern dialects. Although reference to modern dialects here is reminiscent of the comparative method, the MC categories are not derived through the comparative method. If the comparative method were applied to modern Chinese dialects, the result would presumably be a phonological system older than MC by several centuries. Such a system has not been reconstructed, however. Reflexes of MC tones and manners of articulation in SW Mandarin, using labials to represent all places of articulation. 'p-1' in the first cell means that SW Mandarin normally has voiceless unaspirated obstruents in tone 1 corresponding to MC unaspirated obstruents under the MC Level tone.

Table 5 :

 5 

	, are identical: Upper

Examples of B2 loans to Bai

B2 loans are about twice as numerous as B1 loans on our data. They are slightly more modern and urban in character: butter; scissors; drive car; capital (financial term); interest;

Table 6 :

 6 Reflexes of MC tones in layer A disyllabic loans to Bai (the lower tone series is in gray).

	Entering.		
	MC tones	Level 平	Rising 上 Departing 去 Entering 入
	MC initials		

The disyllabic loans in this layer point to a non-Mandarin donor: the MC voiced stops are represented by unaspirated stops under each MC tone; the Level and Entering tones are only partially split; the Rising tone is unsplit; part of the Departing tone is represented by a separate tone; another part of it is identical with pre-split

Table 7 :

 7 Examples of A-layer loans to Bai Phonological characteristics of the A layer Instability of correspondences over a long period of continuous borrowing

	Middle Chinese 6	Bai

Table 8 :

 8 indicates OC * a kwaʔ rather than * a kaʔ (for independent evidence of thissee Baxter 2005a;[START_REF] Feng | 论上古音鱼(铎)部中模韵系的开合口问题 [On labiality in the Mo rime of the Yu-duo rhyme category[END_REF];  'middle' 中 tsõ42 (in 'middle finger') with tone 42 (Lower Level) pointing to a voiced initial, while MC *trjuwng and all modern dialects indicate a voiceless initial. Note that 'middle' in 'middle finger' is a stative verb: it is most likely that in the Chinese form underlying the Bai loanword, the voiceless initial, OC * b tr-, had been voiced by the intransitive N-prefix(Sagart 2003 for a recent account). Such a form, with Level tone and voiced initial, unknown from modern Chinese dialects and MC lexica, agrees exactly with the Chinese loan to proto-Hmong-Mien *ɳʈuŋA 'middle'[START_REF] Wang | Miao-yao yu guyin gouni [a reconstruction of the sound system of Proto-Miao-Yao[END_REF], where the nasal prefix is still visible. Lower Level reflected as 21 in layer A

	'young person' 郎 nɑ̲ 21 , 'shake' 搖 ju21, (animal) pen' 牢 ɣu21, have tone 21 instead of
	expected 42 or 55. The relevant items are listed in Table 8:
	Adult	大人	to̲ 21 ɲi21
	sick person	病人	pã21 ɲi21
	Host	主人	tsɨ33 ɲi21
	Others	人間	ɲi21 kã55
	shake, quake	振搖	tsə̲ 33 ju21
	sheep pen	羊牢	ɲo42 ɣu21
	Wolf	狼	nɑ̲ 21
	Girl	女郎子	ɲə33 nɑ̲ 21 tsɨ33

9

A special tone correspondence in layer A Five tone-A morphemes with sonorant initials in layer A: 'person' 人 ɲi21,'wolf' 狼 nɑ̲ 21,

  The tone would have to be 33 if it belonged to layer A. This word is more plausibly compared to TB nga, PL C-nga1 'I'. If so, it is essentially regular.

	2. thou: no21. Irregular vowel and/or tone as a reflex of any of the n-initial Chinese 2nd
	person pronouns: 汝, 乃 , 爾. Straightforward comparison to PL *nang 1 , compare PL
	*dang 1 'speech, words', Bai tõ42 'id.'. Nasal vowels are regularly denasalized in Bai after
	nasal initials.
	3. we: ŋɑ55. Could be a reflex of 我, a plural pronoun in OC, but vowel correspondence is
	unparalleled and Bai tone /55/ is irregular corresponding to Chinese Rising tone. Enters
	into a PL tone-2 correspondence with Wuding ŋu11 and Sani ŋɐ33 'id.', therefore the word
	is clearly ST but probably non Chinese.
	4. this. no21. Not a Chinese form. Compare PL *no 1 'that (near)'.
	5. not. ɑ33 ~ jɑ33. The two forms are variants. Neither is Chinese. With ɑ33, compare the
	general Jingpo negation a31 , and phonetically similar forms of same meaning in Yi (Zhao
	Yansun 1982: 165).
	6. one. ɑ21. A plausible cognate set for this item was proposed by Zhao (1982): Taoping
	Qiang ɑ31, Aka (= Hruso) a, both `one'; Xixia a 'one of a pair'.
	7. two. kõ33. The connection to Jingpo la55 khoŋ51 `two' was first pointed out in Zhao

  claims this Bai word is cognate to 兩 'two', OC * b raŋʔ. However he cannot give any evidence that Bai ever had r-and that

	Chinese ever had k-in this word.
	8. blood. suɑ̲ 33. The final and tone correspondences to 血 'blood', MC xwet are regular in
	the old layer but the initial correspondence is not. Better compared with PL *swe 2 'blood'.
	9. breast(s). pɑ̲ 21 tɕi̲ 33. Compare Wuding Yi ɑ̲ 55 pɑ̲ 2'id.'
	10.walk. pe̲ 33. A Tai origin has been suggested but this is better compared to PL *p-re 2 'run'.
	11.rain (n.). za33 ~ va33 . za33 should be compared with PL *r-ywa 1 , and va33 with an
	unprefixed variant of the same. A comparison with 雨 MC hjo is feasible for the initial and
	tone, but Bai /a/ corresponding to this Chinese rhyme (and generally to the OC 魚 rhyme
	category) is unparalleled.
	12.mountain. su21. Not a Chinese word (山 MC srean cannot correspond). The word is
	better compared with Hani tʃv31, Naxi dʑy21 'id.'.

Table 10

 10 

	).

Table 10 .

 10 Bai numerals of Chinese origin (shaded cells) and of TB origin (clear cells)

	The numeral ji35 is a B1 loan used exclusively in spelling out numbers in modern contexts
	such as year names, telephone numbers, codes etc. (Xu & Zhao 1984: 24sq). In counting
	things, the Chinese numerals ji̲ 33 'one', ne̲ ̲ 33 and ni21 'two' are limited to numbers above 10:
	eleven, twelve, twenty, twenty-one, twenty-two, thirty-two, two hundred, etc.; only the TB
	numerals ɑ21 and kõ33 can be used as 'one' and 'two' in counting things. Here are examples
	drawn from Xu and Zhao (1984:24): 12
	jĩ21-kə22	ɑ31 jĩ21
	person	one	CLASSIFIER
	"one person"		
	pɛ33 ko33 jo21	
	board two	CLASSIFIER
	"two boards"		

Table 11 :

 11 Table 11) and other examples (Table12). We believe the three forms of 二 'two' in layer A were borrowed from Chinese at different periods, as part of different lexical items: ne̲ ̲ 33 early, as an independent word used in literary contexts and in counting objects above ten; ni21 later on, exclusively in 'twenty' ni21 ɕi21, which must have displaced an earlier ne33 tsa21; za21 in the late Middle Chinese period, in expressions like 二三月 za21 sɑ55 ŋuɑ̲ 33 'spring'; and finally a55 from Jianchuan Mandarin, in words like 'Monday' and 'two-stringed violin' . Note that 二 was never borrowed as an independent word, used for counting objects in twos. In that most basic function, Bai uses kõ33, a non-Chinese form with cognates in Jingpo and other ST languages. Bai lexical stratification as illustrated by the words for 'two'. Data fromXu & Zhao 

	layer	Bai		source			use in Bai			
	TB	kõ33		(genetic)		'two'				
	Aearly	ne̲ ̲ 33		late OC ni[jt]s		cardinal in 'twelve', '(twenty)-two', 'one
							hundred and two', etc.; ordinal in 'second'.
	Amiddle	ni21		early MC nyij tone C	in 'twenty'			
	Alate	za21		late MC ɲʑɨ tone C		'second month'		
	B2	None		SW Mandarin						
	B1	a̲ 55		Jianchuan Mandarin	'Monday', 'huqin' (two-stringed-violin)
	(1984:24ff.)									
	layer	二	日	大	細	話	毛	盤	龍	分	十
	Aearly ne̲ ̲ 33 ɲi33							pã55	
	Amiddle ni21		to̲ 21 se21 ɣo̲ 21	mɑ42 pɑ42	no42		tsa̲ 21

Table 12 :

 12 More examples of Bai lexical stratification

This paper uses Y. R. Chao's 5-level tone scale (from 5-high to 1-low). Two digits are used to mark the beginning and endpoint of a tonal contour; thus '21' means ' a tonal contour going from mid-low to low'.

The terms 'Level', 'Rising', 'Departing' and 'Entering' are traditional labels for Middle Chinese tone categories. They are without descriptive value in the modern dialects; the terms 'upper' and 'lower' denote their voiceless-initial and voiced-initial subsets, respectively.

Jianchuan Mandarin tone categories are here marked as: uL = upper Level, lL = lower Level, R = Rising, D = Departing, E = Entering, 0 = light tone (toneless syllable). A label such as 'upper Level' indicates a tone category originating in voiceless-initial subset of the Middle Chinese Level tone category.

General Yunnan Mandarin tones are here marked as in Table3above, with the difference that the merged lower Level + Entering category is marked as lL/E.

Historical tone categories are marked as uL'upper Level', lL 'lower Level', uR 'upper Rising', lR 'lower Rising', uD 'upper Departing', lD 'lower Departing', uE 'upper Entering', lE 'lower Entering'. 

Old Chinese reconstructions are cited in the Sagart (1999) system. All reconstructed forms begin with superscript 'a' or 'b', to indicate type A or type B syllables.

In his rejoinder, Matisoff refers to[START_REF] Lee | The strata of Bai[END_REF] as "Sagart (1998)".

We thank F. Jacquesson for bringing the Sulung datum to our attention.

Tone values in Xu and Zhao are slightly different from those used in TBL.