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1. Introduction.  In many Austronesian (AN) languages prefixation with *maN-‘active verb’ or *paN- ‘agent/instrument’ triggers replacement of base-initial obstruents with a generally homorganic nasal, as in Malay pilih ‘choice, selection’ : me-milih ‘to choose’, tujuh ‘pointing at’ : me-nujuh ‘to point at’, sebut ‘saying, utterance’ : me-ñebut ‘to say, mention’, or kail ‘fishing with rod and line’ : me-Nail ‘to fish with rod and line’. This process, under the name ‘nasal substitution’, has long been known to Austronesian specialists.  More recently it has attracted the attention of scholars concerned with general phonological theory.  In view of the growing interest in this topic, and a disturbing tendency for non-specialists to oversimply the facts, the time has perhaps come for a comprehensive survey of nasal substitution in all its variety and sometimes

baffling detail. 

Several surveys of nasal substitution (NS) and related process in AN languages already exist, but none of these seems fully adequate to the needs of contemporary historical linguists or phonological theorists.  The earliest survey is contained in Dempwolff’s (1934-1938) discussions of the verb morphology and associated morphophonemics of Tagalog, Toba Batak, Javanese, Malay, Ngaju Dayak and Malagasy.  Although this material was presented as background information preliminary to Dempwolff’s main task of historical reconstruction, it provides a useful introduction to the phenomenon of NS (called ‘nasaler Ersatz’) within the broader context of morphophonemic processes associated with reflexes of the prefixes *maN- and *paN-.  However, Dempwolff’s discussion is limited, as a similar process is found in most of the roughly 450-475 languages which have been classified as ‘Western Malayo-Polynesian’ (WMP).
  

Tharp (1974) surveyed the use of NS and related processes with a database of 23 languages.  While this is a valuable contribution which introduces a great deal of new data it is an unpublished manuscript, and includes relatively little analysis.

Undoubtedly the most useful survey of AN nasal substitution to date is Newman (1984), which achieves a balance of breadth, respect for the data and attention to analysis unrivalled by any previous treatment.  Even Newman’s contribution, however, is limited in a number of ways: it does not, for example, discuss the important difference between NS and pseudo nasal substitution, or discuss historical change except in passing, and although it provides some valuable indications of the range of typological variation possible for NS, it gives no statistical data on the relative frequency of this process with base-initial voiced obstruents.  Moreover, since it is nearly 20 years old, Newman’s paper cannot be expected to address the claims of general theoreticians writing today.

Finally, the treatments of Pater (1999, 2001) and of Archangeli, Moll and Ohno (1998) are narrowly theoretical, and do not constitute broad-based surveys of the primary observations.  Moreover, they tend rather strongly to oversimplify the facts and so cannot be taken uncritically as primary descriptions of AN nasal substitution in its full range of variations.  The contributions of Tharp (1974) and Newman (1984) will be discussed in greater detail in sect. 5, and the work of Pater (1999, 2001) and others who view the facts through the interpretive language of Optimality Theory will be critiqued in sect. 7.

The purpose of this paper is to provide an overview of the process of NS so as to make a broad range of relevant data more generally accessible to interested scholars. In addition it attempts a historical reconstruction of the process in an effort to shed light on the form of NS in Proto-Malayo-Polynesian, and on the types of processes which have brought about its transformation in a number of attested languages.  Appendix 1 presents data relevant to the phenomenon of NS from 48 languages.  These languages have been selected primarily on the basis of available published data, but in a few cases material has been drawn from unpublished personal fieldnotes.

2. The distribution of nasal substitution across major AN subgroups.  Dempwolff (1937) observed that nasal substitution is not an active process in the Oceanic languages, and Dahl (1976:118, 126) added that nasal substitution does not occur in the Formosan languages.  In both geographical areas, a few forms suggest the fossilization of a once-active process of nasal substitution.  These include 1) Puyuma (southeast Taiwan) maNayaw ‘to go headhunting’, a base which is comparable to the active verb forms of WMP languages (Isneg káyaw ‘headhunting’ : ma-Náyaw ‘to go headhunting’, Kayan kayo ‘post-harvest ceremony for the ritual purification of weapons’ : Nayo ‘to fight in war, go headhunting’, Ngaju Dayak kayaw ‘headhunting’ : ma-Nayaw ‘go headhunting’), 2) Proto-Oceanic (POC) *panako ‘to steal’, an unanalyzable base which corresponds to affixed forms of a base *takaw in some WMP languages (Aklanon tákaw ‘to steal’ : pa-nakáw ‘steal habitually; theft’, Kayan tako ‘thing stolen; theft’ : nako ‘to steal’, Toba Batak taNko ‘to steal’ : pa-naNko ‘thief’), and 3. POC *paNan ‘food’, an unanalyzable base which is comparable to PMP *pa-Naen ‘food’, from *paN- + *kaen ‘to eat’ (Isneg kan ‘eat’ : pa-Nan-án ‘to feed (human beings)’, Bontok ekan ‘to eat’ : paNan ‘to feed, feed on’, Hanunóo ká?un ‘eating; food’ : pa-Ná?un ‘eat!’, Old Javanese paNan ‘food; eating’, Sundanese paNan ‘food’, Balinese paNan ‘eat’, paNan/paNan-an ‘food, things to eat’, Tae’ paNan ‘betel quid ready for chewing’).

Such examples of apparently fossilized NS in languages which have no active counterpart are rare, and generally difficult to interpret.  Is Puyuma maNayaw ‘go headhunting’ the lone survivor of a once active process of NS in Formosan languages (hence in PAN)?  Or did speakers of PMP reanalyze a structurally atypical base *maNayaw as containing a shorter base *kayaw and an active verb prefix?  With POC *panako ‘steal’, *paNan ‘eat’ next to PMP *takaw and *kaen the only possible interpretation appears to be that a morpheme boundary has been lost in the Oceanic forms, since their unaffixed PMP cognates descend from PAN *Cakaw and *kaen respectively.  A similar interpretation appears to be necessary on even stronger grounds for various forms in CMP languages, as Bimanese naNi (cp. Tetun tanis, PMP *taNis) ‘weep’, Bimanese nuntu (cp. Lamaholot tutu’,  PMP *tutur) ‘speak, talk’, Bimanese Nari (cp. Palue kali, PMP *kalih) ‘dig up, excavate’, Tetun hana?o, Sika na?o (cp. Manggarai tako, PMP *takaw : *pa-nakaw) ‘rob steal; thief’, or Leti manna ‘food’ (cp. Manggarai haN, PMP *kaen : *ma-Naen, or *p-um-a-Naen eat’).  Unlike the situation in Oceanic, where all examples of NS appear to be fossilized, CMP languages differ in whether they reflect the simple or prefixed base, showing that NS --- which evidently is moribund or defunct everywhere in eastern Indonesia --- must have continued as an active process in the separate history of these languages.

In summary, the evidence that CEMP languages once had an active process of NS appears far stronger than the evidence for a similar fossilization in Formosan languages.  For the present, then, it seems safest to follow Dahl (1976) in concluding that NS probably was a PMP innovation, even if it is preserved as an active process only in the subset of MP languages which --- rightly or wrongly --- has come to be called ‘Western Malayo-Polynesian’.

The languages which provide clear evidence of an active process of NS are thus: 1. virtually all languages of the Philippines (including Yami of Botel Tobago island, off the southeastern coast of Taiwan), 2. virtually all languages of Borneo (including Malagasy), 3. the languages of Sumatra and its satellites, 4. Malay, 5. the languages of Java and its satellites, 6. the languages of Bali, Lombok, and western Sumbawa, 7. many languages of Sulawesi, 8. Palauan, and 9. Chamorro.  A few of the languages which have been classified as WMP no longer make active use of a process of nasal substitution.  These include Tagabili and Bilaan of the southern Philippines, some of the languages of central and southern Sulawesi, and the Chamic languages of mainland Southeast Asia which, along with Acehnese have undergone extensive typological change as a result of Mon-Khmer contact influence.

3. Phonological mimicry: phenomena which resemble nasal substitution.  Before offering an overview of AN nasal substitution, it will clarify the discussion if we introduce some types of phenomena which resemble the generally recognized process of NS but are distinct from it.  There are two major types of phonological processes which fall into this category: 1) pseudo nasal substitution, 2) Ponapeic nasal substitution.

3.1. Pseudo nasal substitution.  The term ‘pseudo nasal substitution’ (PNS) is used in Blust (1998, to appear a) for a phonological process which is confined to a much narrower environment than true nasal substitution.  As noted by Chrétien (1965), Dempwolff’s (1934-1938) ‘Uraustronesisch’, a language that we would now call ‘Proto-Malayo-Polynesian’, strongly disfavored dissimilar labial consonants in successive syllables.  Within a morpheme virtually no sequences of *mVp-, *mVb-, *pVm-, *bVm-, *pVb- or *bVp- are attested in Dempwolff’s data.
  

Because Dempwolff reconstructed no affixed forms, Chrétien’s statistics apply only to monomorphemic bases.  In affixed forms, however, it is clear that the sequences *mV-p and *mV-b were fairly common, since the stative prefix *ma- could combine freely with a base regardless of its onset (PMP *ma-putiq ‘white’, *ma-basaq ‘wet’, etc.).  Although *p-um- and *b-um- apparently also occurred in PAN, in many attested languages such sequences of dissimilar labial consonants are excluded across a morpheme boundary just  as they are within a morpheme. To avoid such sequences where they have arisen through infixation with *-um- ‘Actor Focus’, many languages drop the initial CV- (or, in some cases, just the initial C) of the affixed word, producing a result that is superficially similar to NS: base *pVCVC : infixed form *p-um-VCVC > base pVCVC : apparently prefixed form /mVCVC/.  

In Thao, spoken in central Taiwan, deletion of an initial syllable under infixation with 

–um- is confined to bases that begin with p: patash ‘writing’ : matash (/p-um-atash/) ‘to write’, pilalaha ‘spread, of the legs’ : milalaha (/p-um-ilalaha/) ‘to spread the legs’, pulhbuz ‘to sink something, make something sink’ : mulhbuz (/p-um-ulhbuz/ ‘to sink, of an object’.  In each of these cases the noncausative active verb corresponds functionally to a verb which carries a phonologically more transparent allomorph of the infix –um- in bases that begin with a non-labial consonant: kan ‘eating’ : k-m-an (/k-um-an/) ‘to eat’, ktun ‘cut rope or thread’ : k-un-tun (/k-um-tun/) ‘to cut rope or thread’, lhashun ‘ambush’ : lh-m-ashun (/l-um-ashun/) ‘to ambush’, lhiur ‘hook’ : lh-m-iur (/lh-um-iur/) ‘to hook something’, qalush ‘distribution of food’ : q-m-alush (q-um-alush/) ‘to distribute food’, sapuk ‘catch, seize’ : s-m-apuk (/s-um-apuk/) ‘to catch, seize’, tana ‘open’ : t-m-ana (/t-um-ana/) ‘to open’, or trik ‘peck’ : t-un-rik (/t-um-rik/) ‘to peck’.  As can be seen even in this limited set of data, the Thao Actor Focus infix –um- contains multiple allomorphs.  In all there are no fewer than eleven surface realizations of –um-, one of which is PNS.  Surface forms such as matash, then, are assumed to derive from earlier *p-um-atash, with loss of the initial CV-.

PAN *b became Thao f, and in f-initial bases the Actor Focus infix –um- has a zero allomorph.  In other AN languages, however, the constraint against dissimilar labials in successive syllables has produced PNS in bases that begin with either p or b.  Nearly 140 years ago H.N. van der Tuuk (1971:117) noted that in Toba Batak of northern Sumatra stems infixed with –um- lose the initial syllable if and only if they begin with a labial consonant: ‘Where an m occurs in place of the beginner of the stem-word truncation must be presumed, e.g. mate instead of pumate, its truncated form being due to the dislike of the language to having each of the first two syllables in succession in a trisyllabic word beginning with a labial.’  In addition to pate ‘finished, extinguished’ : mate (/p-um-ate/) ‘to die’, he cites bases which begin with b-, such as boNgal ‘rising up quickly’ : moNgal (/b-um-oNgal/) ‘to seesaw’.  Similar truncations of the initial CV- in labial-initial bases that are infixed with a reflex of *-um- are known from many other languages, including Palawan Batak of the central Philippines (Rodda 1963), Sarangani Manobo and Taosug of the southern Philippines (Dubois 1976:18ff; Hassan, Ashley and Ashley 1994:26), Kiput of interior northern Sarawak (Blust to appear b), and Mukah Melanau of coastal central Sarawak, where it affects base-initial p- and b- (Blust 1997b:23ff), Tondano of northern Sulawesi, where it affects base-initial p- and w- (Sneddon 1975:208), and Muna of southern Sulawesi, where it affects base-initial p-, f-, and w- but not b-, or bh- (van den Berg 1989:28ff). 

In Old Javanese, the language of pre-Islamic texts produced on palm leaf manuscripts mainly in east Java between the ninth and fifteenth centuries (Zoetmulder 1982), and in Bolaang Mongondow, a Philippine language of northern Sulawesi (Dunnebier 1951:271), bases that begin with a reflex of *p or *b show C- (not CV-) truncation when infixed with a reflex of *-um-, but bases which begin with other consonants do not: OJ para (unglossed base) : (u)-mara ‘come, approach, draw near’, peluk ‘bend, curve’ : (u)-meluk ‘embrace, hug, clasp, grip; to curve’, watek (unglossed base) : u-matek ‘to draw (cart, arrow, bow, etc.), draw out, draw tighter’, wegil (unglossed base) : u-megil ‘to visit, sojourn at’, wilaN ‘number, sum’ : u-milaN ‘to count’ (< *bilaN), but resep (unglossed base) : r-um-esep ‘to sink into, permeate deeply’, suluh ‘torch, light’ : s-um-uluh ‘to shine’, tanduk : t-um-anduk ‘go straight on (to the final destination)’, BM patu? ‘warm’ : u-matu?  ‘feel warm’, bonu ‘inside, inner part’ : u-monu ‘tuck oneself in’ (cp. mo-monu ‘put something in, fill with’ < /moN-bonu/), but dugu? ‘blood’ : d-um-ugu? ‘bleed’, kilat ‘lightning’ : k-im-ilat (with regular infixal vowel harmony) ‘to flash, of lightning’, tanow ‘look downward’ : t-um-anow ‘cast a glance downward’.  It is possible that the lesser truncation seen in these two languages represents an initial stage through which languages that have truncated CV- have also passed.  In many AN languages with fixed penultimate stress, prepenultimate initial vowels are lost in accordance with the general preference for a disyllabic canonical form.  The examples of parenthetic (u)-, show that this was beginning to happen in Old Javanese, and it has been carried to completion in modern Javanese, which shows no trace of the original infixal vowel.

A somewhat more complex set of relationships is seen in some other languages.  In Palauan, bases that begin with b or w (< *p) show what appears to be PNS preceded by the vowel o-, as in bail ‘article of clothing’ (< *balun ‘bind, bundle’) : omáil ‘to clothe someone; wrap a present, etc.’, or uáol ‘bait’(< *paen) : omáol ‘to attract, lure with bait, etc.’.  Palauan historical phonology is complex, and it is not always possible to determine the etymological source of some synchronic segment.  In general o- reflects *pa- in prepenultimate (hence pretonic) syllables, and affixed forms which begin with o- + NS in contemporary Palauan imply a prefix *paN-.  However, in bases that begin with a non-labial consonant the corresponding affix is a reflex of *-um-: chat ‘praise’ : ch-(m-át ‘to praise’, rurt ‘running, race’, r-(m-úrt ‘to run; (fish) move, swim’, taut ‘aim; action of shooting at target’ : t-m-áut ‘get aimed at and hit target’.  Despite the phonological problems that this analysis presents, then, it appears likely that Palauan forms such as omáil or omáol derive from infixed bases *b-um-alun, *p-um-aen, with loss of C- and prepenultimate initial *u (> () > o.  Alternatively, o- may reflect an affix innovated within the separate history of this language.

Similarly, Donohue (1999:38ff) describes a rather complex set of conditions for CV- deletion under infixation with –um- in Tukang Besi of southeast Sulawesi.   In this language CV- deletion affects initial w, h, m and p, where w reflects *b (*batu > watu ‘stone’, *bibiR > wiwi ‘lip’, *baqeRu > wo’ou ‘new’), and both h and p reflect *p under conditions which remain unclear (*pitu > pitu ‘seven’, hitu ‘seven, when used with greater units’, *pahuq > po’o ‘mango’, *paniki ‘fruit bat, flying fox’ > honiki ‘bat’).  However, some bases which begin with w or h retain the –um- infix, and a zero allomorph of –um- appears occasionally for base-initial w-, and invariably for base-initial m-.  Despite these complications it seems reasonably clear that Tukang Besi, like most of the languages described here, passed through a period of history in which it did not tolerate the morphologically-derived phoneme sequences *p-Vm- or *b-Vm-, reducing these by deletion of CV-.  

Finally, Li (1980:363ff), who calls this process ‘nasal substitution’, reports that in Squliq dialects of Atayal spoken in northern Taiwan the first CV has been lost in bases infixed with a reflex of *-um- regardless of the base-initial consonant (with base-initial g- and liquids the loss of C- is optional): bahuq : mahuq ‘wash clothes’, ghap : (g)-m-hap ‘to sow’, kita? : mita? ‘to see’, lahiN : (l)-m-ahiN ‘to weed’, patas : matas ‘to tattoo’, ruruw : 

(r)-m-uruw ‘to push’, sbka? : mbka? ‘to split’, zuNi? : muNi? ‘to forget’. There are two possibilities: 1) CV- loss was initially restricted to base-initial labial stops and then generalized to all base-initial consonants, 2) the current process arose through a general weakening of pretonic syllables.  Since CV-deletion does not appear to be operative in bases infixed with –in- a general lenitive process is unlikely, and this strengthens the inference that the attested alternations were initially restricted to labial-initial bases.

In each of these cases the apparent operation of NS is an illusion: labial-initial bases infixed with *-um- have simply dropped the initial syllable (or consonant), leaving the nasal of the infix as an apparent nasal substitute of the deleted base-initial consonant.  A priori these observations might be taken as evidence that PNS was active in PAN, and some writers have reached this conclusion (e.g. Wolff 1973:73, Mills 1975:1:146).  However, other observations suggest that PNS has arisen repeatedly through independent change.  First, some languages lack PNS, as seen in Ilokano bassít ‘little, small, few’ : 

b-um-assít ‘diminish, decrease’, puyó : p-um-uyó ‘swell or puff up’, Bontok báNon : 

b-om-áNon ‘awaken; get up from a prone position’, padog : p-om-adog ‘sow rice seed’, potok : p-om-tok ‘pop or explode’, Tagalog bilí : b-um-ilí ‘buy’,  puntá : p-um-untá ‘go’, or Chamorro papa’ ‘down, under’ : p-um-apa’ ‘go down or under’, fi’on ‘next to’ : f-um-i-fi’on ‘be drawing near’.  If we assume that PNS was active in PAN we must account for its absence in many languages by an analogical extension of the pattern found in bases that do not begin with a labial consonant.  But such analogical extensions would not have shared a common history, since their distribution does not follow accepted subgroup boundaries (e.g. Tagalog and Bontok lack PNS, yet Tagalog subgroups more closely with Palawan Batak and Sarangani Manobo, which have it).  It  is thus simplest to assume that PNS has developed independently in the languages that share it.

Second, some languages show PNS for a labial stop which has remained unchanged, but not for one which has been altered to a segment with less constriction.  Thao, as already seen, has PNS in bases that begin with p-, but not in those that begin with f- (< *b).  If this process had been inherited from PAN we would expect f-initial bases to contain active or fossilized instances of Actor Focus forms with m-, but none are known, thus suggesting that CV-deletion took place in Thao after the sound change *b > f.

In summary, PNS is a process of CV- truncation which is motivated by strong but not invariant constraints against the surface sequences bVm- and pVm-. It is thus confined to a highly specific phonological environment.  Since many languages fail to truncate the initial CV- of a labial-initial base that is infixed with a reflex of *-um- it must be assumed that this widespread tendency to eliminate surface sequences of pVm- or bVm- across a morpheme boundary has arisen repeatedly through convergent change that was in turn driven by inherited structural pressures.

3.2. Ponapeic nasal substitution. The second type of phonological process which might be confused with AN nasal substitution as this term is generally understood, is a phenomenon which has been reported only in Ponapean and Mokilese, which together with the less well-known Pingelapese and Ngatikese form the closely related Ponapeic cluster of Oceanic languages, spoken in central-eastern Micronesia.  

According to Rehg (1981:58ff) ‘Two similar rules exist in Ponapean that we will call nasal substitution rules.  These rules change oral consonants to nasal ones.’  The first of these rules is stated as follows: ‘When two identical voiceless consonants come together as a consequence of reduplication, the first will become a nasal that agrees in position of articulation with the second.’  The relevant cases include pp > mp, pwpw > mpw (/mwpw/), kk > Nk, ss > ns, dd > nd and tt > nt (d = voiceless unaspirated postdental stop, t = voiceless retroflexed affricate) as in the following bases and their reduplicated forms: pap ‘swim’, pampap (from pap + pap), pwupw ‘fall’ : pwumpwupw (from pwupw + pwupw), kak ‘able’ : kaNkak (from kak + kak), sas ‘stagger’ : sansas (from sas + sas), did ‘build a wall’ : dindid (from did + did), and tat ‘writhe’ : tantat (from tat + tat).  A similar change is seen in consonant clusters that contain a liquid followed by a coronal obstruent: ls > ns, ld > nd, lt > nt, rs > ns, rd > nd, and rt > nt.  Rehg accounts for these cases by rule ordering: liquids assimilate fully to following coronal obstruents, and the resulting geminate obstruents then undergo the same NS process illustrated above.

A second NS rule applies only to the bilabial consonants p, pw, m and mw and the velar consonants k and N.  The results of this rule are similar to those for the first rule of nasal substitution.  The principal differences are 1) the rule excludes coronals, and 2) it applies ‘whenever two bilabial or two velar consonants come together in the flow of speech.  Therefore, unlike the previous nasal substitution rule we examined, this rule is not constrained in its application to reduplicated forms.’  Rehg adds that an intervening pause is sufficient to block NS in these cases.

In a later publication Rehg (1984:332ff) suggests several possible motivations for NS in Ponapeic languages: it limits the number of optimal consonant cluster types; it enhances the perception of consonantal length; it is a process of lenition leading toward the eventual loss of syllable-final consonants and hence a universally preferred CV- syllable type.  He does not choose among these alternatives, but suggests that all may have operated to varying degrees in the history of Ponapean.

Harrison (1976:24) briefly describes a historically related process for Mokilese, which he calls ‘nasal dissimilation’, seen in such forms as impal ‘coconut cloth’ (earlier *ppal), insa ‘blood’ (earlier *ssa), and iNkoaN ‘to play’ (earlier *kkoaN).  In Mokilese the process appears to be entirely fossilized.

Blevins and Garrett (1993) note that these developments in Ponapean and Mokilese are theoretically unexpected, and propose that Proto-Ponapeic developed preaspirated stops from earlier geminates.  Preaspiration was then reinterpreted as nasality through the process of ‘rhinoglottophilia’, that is, the tendency for nasality to develop in vowels that are adjacent to a glottal or other postvelar consonant or fricative (Matisoff 1975).  Whatever the merits of this proposed explanation, it is clear that Ponapeic NS has no connection either with PNS or with the more general process of NS characteristic of the great majority of WMP languages.  

3.3. Lamaholot nasal substitution.  In addition to the foregoing cases of what might be called phonological mimicry, Pampus (1999:30ff) describes two morphological processes in Lamaholot, a CMP language spoken in eastern Flores, Indonesia, which resemble NS, but are distinct from it.  In the first of these verbs are converted to nouns by a process of initial consonant replacement, as in bu?a ‘eat’ : mu?a ‘food’, dira ‘to fan’ : nira ‘a fan’, hamã ‘dance’ : namã ‘dance place’, tak( ‘to cover a roof’ : nak( ‘roof’, or pet ‘bind, wrap around’ : met ‘belt, bandage’.  In most cases initial consonant replacement is realized by substituting a homorganic nasal for a non-nasal consonant, but in some cases the consonant mutations are different, as with bajã ‘paddle or steer a boat’ : wajã ‘paddle, rudder’, or g(nato ‘send, dispatch’ : k(nato ‘shipment, package’.  Before base-initial vowels a prefix n- is added, although according to Pampus (1999:31) this may either derive nouns from verbs or verbs from nouns.

In the second type of morphological process which resembles NS Lamaholot verbal, nominal or adjectival bases are converted to other parts of speech through the addition of a prefix m(- and replacement of the base-initial consonant by a fixed consonant n-, as in ba?at ‘heavy’ : m(-na?at ‘a heavy thing’, bohu? ‘satiated, full after eating’ : m(-nohũ? ‘one who is satiated’, dorok ‘push forward’ : m(-norok ‘container for transporting goods’, doru? ‘to rasp, grate’ : m(-noru? ‘rasp, grater’, hamo ‘sweep’ : m(-namo ‘broom’, wato ‘stone’ : m(-nato ‘stone dam’, ungar ‘wound’ : m(n-ungar ‘wounded; one who is wounded’.  

Despite their striking similarity to NS in WMP languages it seems clear that these morphological processes in Lamaholot represent a historically independent development.  This is shown in part by the difference in function: nasalized forms typically are nominalizations rather than verbalizations.  In addition it is shown formally by the invariance of the replacement nasal in bases that take the prefix m(-, a pattern that is unknown in WMP languages.  Finally, the fact that some bases appear to be derived by consonant substitutions in which the replacement phoneme is not a nasal (wajã ‘paddle, rudder’, k(nato ‘shipment, package’) is completely unfamiliar from the perspective of nasal substitution in WMP languages.
4. Nasal substitution in Western Malayo-Polynesian languages.  Although earlier writers mentioned it in passing, the first systematic description of NS was provided by the German comparativist Otto Dempwolff (1934-1938) in his descriptions of the morphology of six languages that have since come to be called ‘Western Malayo-Polynesian’.

In volume 1 of his Vergleichende Lautlehre des austronesischen Wortschatzes, Dempwolff described the process of homorganic NS (‘nasaler Ersatz des Anlauts’) for three languages, Tagalog, Toba Batak and Javanese.  In volume 2 he described a similar process for Malay, Ngaju Dayak and Malagasy (the Merina dialect, there called ‘Hova’).  Dempwolff contrasted the process of NS with another process that he called ‘nasal accretion’ (‘nasaler Zuwachs des Anlauts’).  Although he recognized differences of detail in the way that these two processes operate cross-linguistically, he concluded that in general NS operates on voiceless stem-initial consonants, and nasal accretion on their voiced counterparts.

Malay/Indonesian can be taken as a paradigm case.  Table 1 summarizes the relationships between the phonological processes which determine prefixal allomorphs and the class of base-initial segment.  Nasal substitution (NS) applies to voiceless obtruents except c, nasal accretion (NA) to voiced obstruents and c, nasal deletion (ND) to nasals, liquids and semivowels, vowel epenthesis (VE) to all monosyllables regardless of the base-initial consonant, and the absence of any phonological process to vowels.  In accordance with established orthographic conventions e = schwa and é = a mid-front vowel both here and in other languages which will be cited later.

TABLE 1

Phonological processes and the classes of segments to which they apply in determining the allomorphs of Malay/Indonesian meN- ‘active verb’.  In general glosses are given only for affixed forms.

 

Base
Prefixal


Process

Examples 






allomorph



p- 

me-m-


NS


pukul
: 
me-mukul ‘to hit’

t- 

me-n-


NS


tampar
: 
me-nampar ‘to slap’


s-

me-ñ-


NS


surat
: 
me-ñurat-i ‘to write’

k-

me-N-


NS


kali

: 
me-Nali ‘to dig’



c-

men-


NA


caNkul
: 
men-caNkul ‘to hoe’



b-

mem-


NA


bantu
: 
mem-bantu ‘to help’



f-

mem-


NA


fitnah
: 
mem-fitnah-kan ‘to curse’

d-

men-


NA


duga
: 
men-duga ‘to fathom’

j-

men-


NA


jatuh
: 
men-jatuh-kan ‘to drop’

z-

men-


NA


ziarah
: 
men-ziarah-i ‘pilgrimage’

g-

meN-


NA


guna
: 
meN-guna-kan ‘to use’



h-

meN-


NA


harga
: 
meN-harga-i ‘to value’

m-

me-



ND


muat
: 
me-muat-i ‘to fill’

 

n-

me-



ND


nikmat
: 
me-nikmat-i ‘to enjoy’

ñ-

me-



ND


ñata

: 
me-ñata-kan ‘to clarify’

N-

me-



ND


Neri

: 
me-Neri-kan ‘to horrify’



l-  

me-



ND


lebur
: 
me-lebur-kan ‘to melt’

r

me-



ND


ruap

: 
me-ruap ‘to boil over’



w  

me-



ND


wakil
: 
me-wakil-i ‘to represent’

y

me-



ND


yakin
: 
me-yakin-kan ‘certain’

C-

meNe-


VE


cat

: 
meNe-cat ‘to paint’










sah

: 
meNe-sah-kan ‘to legalize’ 



V-

meN-


none

aNkat
: 
meN-aNkat ‘to lift’












ékspor
: 
meN-ékspor ‘to export’












embus
: 
meN-embus ‘to blow on’












ikut

: 
meN-ikut-i ‘to follow’












obat

: 
meN-obat-i ‘to medicate’










urus

: 
meN-urus ‘to put in order’

The phonemes f and z are found only in loanwords (mostly from Arabic), but bases with these initial consonants can take an active verb prefix, and have been incorporated into the larger pattern of prefixal allomorphy characteristic of native forms.  Some writers, as 

Macdonald and Soenjono (1967:40ff) represent the Malay/Indonesian active verb prefix as meN-, with a nasal morphophoneme chosen to accommodate the range of variation seen above.  Since the prefixal allomorph appears to be unconditioned when preceding a vowel, however, there is no obvious reason why it should not be regarded as meN-.  As will be seen, much the same analysis holds for the corresponding affix in many other languages.  

A second issue that arises in connection with data such as that in Table 1 is where the morpheme boundary belongs in forms that undergo NS.  It is commonly assumed that nasal accretion involves place assimilation of the prefixal coda to base-initial obstruents 

(and, in some languages, other consonants).  Nasal substitution begins in the same way, but adds two further steps: 1) complete assimilation of a base-initial obstruent to the preceding nasal, 2) degemination (meN-pukul > mem-pukul > mem-mukul > me-mukul).  Given this conceptual template it might be argued that the morpheme boundary precedes the nasal, but this depends on details of nasal degemination which are not accessible to observation. For this reason it is perhaps safest to say that the morpheme boundary does not properly precede or follow the nasal, but as a result of nasal-obstruent fusion is internal to it.  Nonetheless, in orthographic representations a decision must be made, and in affixed forms such as me-mukul it seems preferable to place the morpheme boundary before the nasal so as to preserve the canonical shape of the base (pukul), rather than to imply a base in which the initial consonant has been lost.  This is the option chosen by Dempwolff (1934-1938), who described e.g. the Tagalog prefixes in question as ma- ‘actor’ (Nomen agentis), and pa- ‘instrument’ (Nomen instrumenti), assigning the replacive nasal entirely to the base.  However, if we represent the prefixal allomorph of e.g. me-mukul as me- we have no formal means to distinguish it from the prefixal allomorph of e.g. me-muat-i, which must be represented as me-.  Yet the two allomorphs clearly are distinct, since the former triggers changes in the shape of the base, while the latter does not.

To solve this problem we might place the morpheme boundary after the prefixal nasal.  This is consistent with the analysis of vowel-initial bases, as aNkat ‘lifting’ : meN-aNkat ‘to lift’.  However, as already noted, if this analysis were adopted for affixed forms such as mem-ukul we would fail to preserve the clear consonant-initial structure of the base (pukul).  Moreover, an analysis such as that reflected in mem-ukul fails to distinguish the prefixal allomorph of p-initial bases (me- + NS) from that of b-initial bases, where the initial consonant is preserved (me- + NA).  

It thus seems desirable to find some formal means of representing the ambivalent status of the morpheme boundary in prefixal allomorphs that involve nasal substitution.  This can be achieved most simply by placing a morpheme boundary on either side of the prefixal nasal: me-m-, me-n-, me-ñ-, me-N-.  While this convention suffices for the representation of prefixal allomorphs in isolation, it would be awkward to maintain it for affixed words, as in me-m-ukul or me-n-ampar.  These are accordingly written with a single morpheme boundary preceding the prefixal nasal: me-.  Although this practice entails a double representation of affixes (one in isolation, the other in combination), it has the advantage of capturing in an explicit orthographic form the insight that the morpheme boundary in active verbs which undergo NS is in some sense internal to the nasal itself.  

A third point to note before proceeding is that NS is only one of several phonological processes that apply in connection with prefixes reflecting PMP *maN- ‘Actor Focus’, and *paN- ‘agentive/instrumental’.  In general, NS takes place only with certain base-initial consonants.  Although the subset of base-initial consonants which triggers NS differs cross-linguistically, it is clear from the data of Appendix 1 that this subset rarely exceeds half of the total set of consonants which are permitted in this position (Table 2):

TABLE 2

Number of base-initial consonants that undergo NS in relation to the total set of base-initial consonants.  Numbers in parentheses represent cases in which NS and some other form of allomorphy (usually nasal accretion) are reported as alternative process.

No.

Language




NS/total

01.

Itbayaten




8/19

02.

Ilokano 





6/15

03.

Isneg





6/15

04.

Itawis





8/17

05.

Bontok





7/13

06.

Ifugaw





7/13

07.

Botolan Sambal



9/16 (9)

08.

Casiguran Dumagat


6/14

09.

Pangasinan




4/14

10.

Kapampangan



6/15 

11.

Tagalog





5/14 (1)

12. 

Bikol





7/15 (1)

13.

Cebuano





6/14

14.

Palawan





6/15

15.

Binukid





6/14 

16.

Tausug





5/14

17.

Sarangani Manobo


7/14




18.

Mapun





5/15

19.

Yakan





5/14

20.

Tombonuwo




4/14

21.       
Timugon Murut



5/14 (3)

22.

Kadazan





6/15

23.

Bario Kelabit



7/12

24.

Kiput





6/12 (1)

25.

Mukah Melanau



4/14

26.

Kayan





6/14

27.

Long Anap Kenyah


5/14 (1)

28.

Iban






9/16

29.

Ngaju Dayak




9/17 (4)

30.

Malagasy




8/17 (1)

31.

Malay





4/18

32.  

Karo Batak




4/14 (1)

33.

Toba Batak




4/13

34. 

Nias





8/17

35.

Rejang





4/16

36.

Lampung




5/18

37.

Sundanese




6/18 (1)

38.

Javanese





9/20

39.

Balinese





10/16 (5)

40.

Sasak





8/17 (3)

41.

Sangir





5/12

42.

Gorontalo




4/15

43.

Bolaang Mongondow


5/13 (2)

44.

Makasarese




5/16

45.

Balantak





0/14

46.

Mori Bawah




0/13

47.

Palauan





8/15

48.

Chamorro




6/17

On average, then, if we include Balantak and Mori Bawah, in which the process of NS is no longer active, some 38-39% of all base-initial consonants undergo NS in the languages of Appendix 1.  If this database is truly representative of WMP as a whole it can be concluded that NS is a minority pattern within the larger matrix of relevant allomorphic relationships.  With this much as general background we can begin to survey the form of NS in the sample of 48 languages for which data has been assembled in Appendix 1.

4.1. Terminology and database.  Four terms will be used to describe the allomorphy associated with reflexes of PMP *maN- and *paN- in WMP languages: 1. nasal substitution (NS), 2. nasal accretion (NA), 3. nasal deletion (ND) and 4. vowel epenthesis (VE).  The first two terms are the common English translations of ‘nasaler Ersatz’ and ‘nasaler Zuwachs’ as used by Dempwolff.  The second of these is in some ways infelicitous, since the nasal is not an ‘accretion’, but a retention of the prefixal coda which assimilates in place to certain base-initial consonants.  Given this observation, the term ‘nasal assimilation’ might be used instead of ‘nasal accretion’.  However, place assimilation of the prefixal coda is also generally believed to be part of the process of nasal substitution.  In view of these problems, the longstanding use of the traditional terminology, and the lack of any obviously superior substitute, the term ‘nasal accretion’ will be retained here.  The term ‘nasal deletion’ is relatively straightforward, but vowel epenthesis requires some commentary.  

As in many other languages, monosyllabic bases in Malay/Indonesian which are prefixed with meN- insert a vowel between the prefixal nasal and a base-initial consonant.  Macdonald and Soenjono (1967:45) state that this process of vowel epenthesis (VE) varies freely with nasal accretion regardless of the base-initial consonant: cap ‘official stamp’ : men-cap or meNe-cap ‘to mark with an official stamp’, pak ‘pack’ : mem-pak or meNe-pak ‘to pack something’, tik ‘tap, tick’ : men-tik or meNe-tik ‘to type’, sah ‘legal’ : men-sah or meNe-sah ‘to legalize, make something legal or legitimate’.
  In addition they maintain that the vowel is inserted before the base prior to affixation; the prefixal allomorph in these cases is thus identical to that with vowel-initial bases, namely meN-.  It is difficult to see what motivates this analysis.  Initial VE in monosyllables is part of the history of many AN languages which have reduced originally disyllabic content words to monosyllables through regular sound change, and appears to be motivated by a structural pressure which favors disyllabic content morphemes.  That VE might occur in the unaffixed forms of monosyllabic bases would therefore be understandable, but it is precisely in this environment that it does not occur.  It is thus best to treat the vowel in Malay/Indonesian meNe- and comparable allomorphs in other languages as part of the surface form of the prefix rather than as an accretion to the base which occurs prior to prefixation.  

In a number of cases the processes of nasal substitution, nasal accretion, nasal deletion or vowel epenthesis co-occur with some additional feature.  In most cases this is consonant gemination.  According to Rubino (2000:xxxvii) Ilokano bases which begin with b, d, k, p, s and t undergo NS when prefixed with maN- ‘detransitiviser’ or paN- ‘instrumental noun’, but some bases unpredictably show gemination of the nasal, as with /maN-páti/ > mammáti ‘to believe’, or /paN-keddéN/ > paNNeddéN ‘decision’.   In Itawis geminate consonants occur in association with NA rather than NS.  Tharp and Natividad (1976) say that base-initial d takes NS as in dálan ‘road’ : ma-nálan ‘walk’, base-initial g- takes NA, as in ganát : g-um-anát ‘to follow’ : maN-ganát ‘go after, get, fetch’ (cp. mag-ganát ‘to follow’, with the intransitive prefix mag-), but with base-initial b-, nasals and liquids only prefixed forms with consonant gemination are found, suggesting that e.g. /mag-b/ and /maN-b/ have merged as mabb-.  Consonant gemination across a prefix boundary is thus fundamentally different in Ilokano and Itawis.  In the former language it occurs with NS, arises from processes which are asymmetrically bi-directional (prefixal coda assimilates progressively in place, then base-initial consonant assimilates regressively in manner), and appears to be historically conservative (since NS in other languages is attributed to the same processes followed by nasal degemination).  In Itawis, on the other hand, consonant gemination occurs with NA, is unidirectional (prefixal coda assimilates first in place, then in manner to the base-initial consonant) and appears to be historically innovative (since in most languages the prefixal coda undergoes only place assimilation).  For these reasons gemination of the Ilokano type is marked as NS- (nasal substitution minus degemination), while gemination of the Itawis type is marked as NA+  (place assimilation, then manner assimilation of the prefixal coda to a base-initial consonant).

In a few languages the added feature which co-occurs with NS or NA is something other than consonant gemination.  In Mapun according to Collins, Collins and Hashim (2001) active verbs are formed by prefixation with N-, an affix which surfaces with this shape before vowel-initial bases, and which triggers NS in bases that begin with b, k, p, s, and t (banta ‘enemy’ : manta ‘treat as an enemy’, kabbuN ‘popping sound’ : NabbuN ‘make a popping sound’, etc.).  Before sonorants the allomorph of N- is Na- (Nu- before w-initial bases), with vowel epenthesis.  Before voiced obstruents other than b, however, the allomorph of N- is Na- + a nasal homorganic with the base-initial segment: Nan-d, NaN-g, Nan-j.  Because they make use of vowel epenthesis these forms of the prefix cannot be regarded as examples of nasal accretion.  They are thus coded as VE+ (vowel epenthesis plus an additional unspecified change).

The material in Appendix 1 represents 48 languages, or about 10% of the WMP total.  Of these, 19 are spoken in the Philippines, 11 in Borneo (including Madagascar, settled from Borneo within the past 1,500 years), six in the Malay peninsula and Sumatra, four in the Java-Bali-Lombok region, six in Sulawesi and two in western Micronesia.  In general the languages of the Philippines have been described in greater detail than those of most other geographical areas in which WMP languages are spoken, and for Borneo the writer has collected a substantial quantity of data on the basis of primary fieldwork.  Given this observation it might be suspected that the database is biased in favor of the Philippines and Borneo, but this is not borne out by the statistics.  Data in Grimes (2001) show that about 68% of all languages classified as WMP are spoken in the Philippines and Borneo, whereas only 30/48 or 62.5% of the languages in Appendix 1 are drawn from this sample.  

The one area that seems underrepresented in Appendix 1 is perhaps Sulawesi, where some 19-20% of all WMP languages are spoken, and which constitutes only 6/48 = 12.5% of the sample in Appendix 1.  However, many of the languages of central and southern Sulawesi have eliminated NS as a phonological process.  Speaking of Makasarese (Mak.) in comparison with other South Sulawesi (Ssul) languages Mills (1975:75) states that ‘Active verbs are formed by nasal substitution, with or without a prefix /aq/-.  The process appears to be productive in Makasarese although in other South Sulawesi languages it is not.’  In Buginese, for example, the prefixes mar- and maN- are distinguished before vowel-initial bases, but merge (as ma- + geminate stop) before consonant-initial bases, with no trace of NS (Mills 1975:59).  Likewise, although van den Berg (1989:28) uses the term ‘nasal substitution’ to describe the allomorphy of the infix –um- in Muna bases that begin with p- or f-, his description corresponds to what is here called ‘pseudo nasal substitution.’ 

4.2. Allomorphs before vowel-initial bases.  Several affixes trigger nasal substitution.  Some of these are restricted to particular languages or subgroups, and need not concern us further.  As noted already, the two most frequent and widely distributed affixes which trigger NS are reflexes of PMP *maN- ‘active verb’ and *paN- ‘agent/instrument’.  The underlying forms of these affixes are given preceding their allomorphs for each language in Appendix 1.  The underlying forms of affixes almost always surface unchanged before vowel-initial bases, and all vowels behave the same except where general phonological rules apply (e.g. Itbayaten maN- is mañ- before bases that begin with i, and maN- before bases that begin with other vowels, but n and N are always palatalized next to a high front vowel).  For this reason prefixal allomorphs before vowel-initial bases are not indicated in Appendix 1 unless they require some statement of deviation from expectation.  Since assimilatory or other pressures on the nasal coda of these affixes appear to be restricted to base-initial consonants, a discussion of allomorphy before vowel-initial bases amounts to a discussion of the underlying form of the affix.
 

In a few languages the prefix which triggers NS reflects PMP *man-, as with Pangasinan man- ‘future active transitive’ (Benton 1971:24), or Chamorro man- ‘indefinite object marker; plural subject marker’ (note that Malagasy man- is ambiguous, since PMP *n and *N merged as Malagasy n).  At least one other language has both man- and maN-, and these seem to differ in triggering nasal substitution.  Yamada (1976) cites some Itbayaten verbs which take either man- (mañ- before i), often with a partial reduplication, or maN-, as with amoN ‘fish in general’ : man-?a-?amoN ‘to fish, to be catching fish, to hunt fish’ : maN-amoN ‘to fish, to catch fish’, or a?si ‘meat of fruit; meat, flesh’ : man-?a-?asi ~ maN-asi ‘to separate aged wine from yeast’.
  In other cases one verb takes man- but another takes maN- with similar functional/semantic consequences in the affixed word: adlo ‘idea of  pouring or spilling’ : man-?adlo ‘to pour, to spill’, alis ‘idea of leaving or transferring’ : maN-alis ‘to remove from one container to another, transfer from one container to another’.  In Itbayaten glottal stop and zero do not contrast initially in unaffixed bases.  However, as these examples show, maN- can be attached directly to a vowel-initial base, whereas man- requires the intervention of a phonetic glottal stop.  Tagalog shows a somewhat different situation, as the same prefix maN- yields maN-V when added to some vowel-initial bases, but maN-?V when added to others. 

Itbayaten is also peculiar in having a process of morpheme-internal NS which affects a limited class of vowel-initial bases.  In this process bases of the form VCCV(C) which take a prefix m- replace the first consonant of the cluster with a homorganic nasal if this segment belongs to the class of consonants that undergo NS in base-initial position: ablis ‘transferring, transplanting, changing’ : m-amlis ‘transfer, transplant, change’, adlo ‘idea of pouring out or emptying’ : m-anlo ‘pour, spill’, akpex ‘idea of collecting or gathering’ : m-aNpex ‘collect or gather’, apsa ‘idea of breaking, as glass’ : m-amsa ‘break, as glass’, asboy ‘extinguishing fire, putting out fire with water’ : m-anboy ‘to put out a fire by pouring water on it’, atdip ‘cleaning the surface of sugarcane with a knife’ : m-andip ‘to prepare sugarcane for milling by removing shoots, unnecessary projections, etc.’  It is noteworthy that all examples of this alternation given by Yamada begin with a-.  Little etymological information exists to shed light on the history of this unusual development, but the distributional facts suggest that pre-Itbayaten bases of the shape *CeCV(C) allowed forms which were prefixed with both *a- and maN-.  Itbayaten lost PMP *e (schwa) in the environment VC__CV (*baqeRu > va?yo ‘new, fresh’, *ma-penuq > m-apno ‘full’), and it retains a synchronic rule of the same form (atep ‘roof’ : atp-an ‘to roof, make the roof of a house’, tarem ‘sharpened edge’ : tarm-en ‘sharpen’).  Affixed bases of the type *a-belis, *ma-melis, or *a-delu, *ma-nelu would thus have become ablis, m-amlis, adlo, m-anlo, etc. through syncope, creating a synchronic pattern of medial NS from a diachronic pattern in which the process affected only base-initial consonants.

In addition to languages which distinguish just man- and maN-, Kapampangan as described by Forman (1971) allows three contrastive maN- prefixes mam-, man- and maN- before vowel-initial bases, as in águs ‘current’ : mam-águs ‘to flow’, áNin ‘wind’ : mam-áNin ‘the wind is blowing’, ayún ‘earthquake’ : mam-ayún ‘the earth is quaking’, urán ‘rain’ : mum-urán ‘to rain’, úkyat : mum-úkyat ‘to climb, ascend’, apán ‘bait’ : man-apán ‘to put out bait’, igpít ‘tight’ : man-igpít ‘tighten’, uñat ‘stretching, yawning’ : man-uñat ‘to stretch, to yawn’, anák ‘child’ : maN-anák ‘give birth’, asáwa ‘spouse’ : maN-asáwa ‘arrange marriage (old meaning)’, have sexual intercourse (new meaning)’, or ébun ‘egg’ : maN-ébun ‘to lay an egg’.  These examples suggest that mam- forms verbs that often refer to what might be characterized as ‘acts of Nature’ (these include, but are not restricted to meteorological phenomena), and that it has allomorphs which harmonize with the first vowel of the stem.  Additional forms such as íkat ‘braid’ : mim-íkat ‘to braid’, ugse? ‘throw away’ : mum-ugse? ‘to throw away’, or útak ‘brain’ : mum-útak ‘to use one’s brains’ provide further evidence for prefixal vowel harmony, and at the same time show that that the referential range of mam- is broader than such seemingly prototypical examples indicate.  Since NS does not interact with vowel harmony it probably is safe to rule out mam- as the source of NS in consonant-initial bases.  Similarly, maN- in Kapampangan is rare, and restricted to a narrow range of semantic categories apparently connected with bodily functions.  This leaves man-, which is by far the most common of the three maN- affixes in Kapampangan, and the one that is semantically the least restricted, as the most likely underlying form of the affix which triggers NS in consonant-initial bases.

One language in Appendix 1 differs from all others in that the underlying form of a prefix with nasal coda surfaces without the nasal before vowel-initial stems.  This language, Mori Bawah exemplifies some of the peculiarities that have affected the history of nasal substitution in the languages of central and southern Sulawesi.  In describing the Bungku-Tolaki (BT) languages of southeast Sulawesi, Mead (1998:99ff) notes that ‘Only one morphophonemic process is reconstructed for PBT, that of nasal accretion.’  Oddly, NA is found only before bases that begin with voiceless obstruents p, t, k, s, that is, in just the environment where nasal substitution occurs in most WMP languages.  Since a nasal coda appears only in assimilating environments it must remain underspecified, hence Proto-Bungku-Tolaki *meN- ‘plural subject marker’, and the antipassive marker *poN- (participle form *moN-).  In all other environments the prefixal nasal is deleted, and in addition ‘When the stem begins with a vowel, a phonetic glottal stop is inserted between the prefix and the stem (but no nasal phoneme or nasal feature appears in this position)’ (Mead 1998:100).  Mead illustrates these relationships with data from Mori Bawah (moN-aha > mo’aha ‘whet’, moN-ena > mo’ena ‘weave’, moN-inu > mo’inu ‘drink’, etc.), and observes that ‘This basic pattern is found repeated again and again throughout the Bungku-Tolaki languages, with slightly different manifestations depending on historical sound change.’  In effect, then, nasal deletion (ND) applied before vowel-initial stems in Proto-Bungku Tolaki, with automatic late insertion of a glottal stop to separate two vowels that would otherwise come together.  Although other WMP languages have rules of ND which apply to prefixal allomorphs before various base-initial consonants, no language outside Sulawesi is known to delete the nasal coda of a prefix before bases which begin with a vowel. 

Examples such as those just seen in the Bungku-Tolaki languages raise another point: how can we be sure that a  proposed allomorph reflects *maN- rather than a different affix?  Reflexes of PMP *ma- ‘stative’ and *maR- ‘marker of intransitive verbs’ can be very similar to allomorphs of *maN- in environments where the nasal is dropped, or where it assimilates completely to a following consonant to produce a geminate.  Reflexes of *maN- may mark either transitive or intransitive verbs, but are never passive or stative.  As a rule of thumb, then, I have discarded any affix of similar phonological shape which appears to mark passive or stative relationships.  By ‘similar phonological shape’ I mean mV- or mVC1C1- where C1 is non-nasal, since the presence of a final nasal generally is sufficient to avoid confusion with reflexes of *ma- or *maR-.  The single greatest problem in assigning allomorphs to the correct affix was encountered in trying to distinguish reflexes of *maN- from reflexes of the less well-understood prefix *man-, as detailed above.  In some languages, as Pangasinan, Chamorro, and apparently Kapampangan, reflexes of *man- trigger nasal substitution.  In other languages, such as Itbayaten or Botolan Sambal reflexes of *maN- trigger NS, but reflexes of *man- apparently do not.
  

One last matter should be addressed before considering allomorphs of *maN- and *paN- before consonant-initial bases.  Dempwolff (1934:30) noted that, unlike Tagalog or Toba Batak, Javanese uses NS ‘usually without a prefix’ (‘nasaler Ersatz meistens ohne Präfixe’), as in payuN ‘umbrella’ : mayuN ‘to shelter with an umbrella’, suruN ‘a push’ : ñuruN ‘to push’ or kukup ‘taken in the hands’ : Nukup ‘to take in the hands’.  Since Dempwolff himself describes NS as a mechanism for deriving active verbs from non-verbal bases it seems inappropriate to describe it as a purely phonological process which occurs ‘without a prefix’.  Rather, NS in Javanese is the realization of a prefix in a given subset of phonological environments, and before vowel-initial bases the shape of this prefix is N-, as in Javanese anak ‘child’ : N-anak ‘to call or regard someone as one’s own child’, émba ‘like, resembling’ : N-émba ‘to do one’s best to mimic’, ijo ‘green’ : N-ijo ‘to become green’, ombak ‘a wave’ : N-ombak ‘to resemble or move like a wave’, or udan ‘rain’ : N-udan ‘to put something out in the rain’.

Eleven languages in Appendix 1 take a prefix N- which is functionally equivalent to *maN-: Mapun, Yakan, Kelabit, Kayan, Iban, Karo Batak, Lampung, Sundanese, Javanese, Balinese and Sasak.  In addition, two others use an optionally or obligatorily reduced form of *maN-: Long Anap Kenyah (me)N-, and Makasarese aNN-.  One possible interpretation of these observations is that *maN- was historically composite, consisting of morphemes *ma- and *N-.  Although Dempwolff is inexplicit regarding this point, the wording of the above quotation regarding Javanese N- suggests that this was essentially his view of *maN-.  There is a certain attraction in this type of analysis.  First, there are independent prefixes *ma- and *pa- which must be assigned to PMP next to *maN- and *paN-.  Second, as pointed out in Blust (1970:111) there is a parallelism between prefixal codas and the consonant clusters allowed with PMP morphemes (homorganic nasal + stop, *-Ns-, *-RC-).  The occurrence of medial *N and *R before a consonant can thus be seen as a product of infixation, and the similar segments as prefixal codas might be interpreted as evidence that the prefixes themselves were bimorphemic.  This in turn might help to explain why many languages reflect only the nasal coda.  

Despite these initial attractions there are problems with this interpretation.  First, there is no obvious semantic/functional relationship between *ma- ‘marker of stative verbs’ and *maN- ‘active verb prefix’, or *pa- ‘marker of causative verbs’ and *paN-‘agent or instrument prefix’ either historically or in the synchronic grammars of any of the languages in Appendix 1.  Second, since the contrast of *maN- and *paN- is signaled entirely by the consonant onset the nasal coda would appear to have no distinctive function or meaning, yet this is all that is preserved in some languages, and its function is identical to that of the longer affix.  In languages like Long Anap Kenyah, for example, full and shortened reflexes of *maN- are found with identical functions, meN- occurring in careful speech and N- in more casual speech.  On balance, then, it seems best to reconstruct *maN- and *paN- as unitary affixes, although the former may ultimately derive from *p-um-aN- via PNS.  It is well-known that PAN, PMP and many of the modern AN languages had a predominantly disyllabic canonical shape (Chrétien 1965).  The addition of affixes to a disyllabic base produced words of three or more syllables, and the operation of a disyllabic canonical target would have favored the truncation of *maN-.  Although relevant evidence is scant, a similar truncation apparently did not happen with *paN-.  If this is correct the asymmetry in truncation of *maN- but not *paN- presumably would have been due primarily to two factors: 1. avoidance of homophony between derived active verbs and derived agentive/instrumental nouns, and 2. the probably greater frequency of *maN-.

The distribution of languages which have N- ‘active verb’ shows that reduction of *maN- must have happened as a result of several historically independent changes.  Writing almost 150 years ago, Hardeland (1858:48) described Ngaju Dayak n-, N- and ñ- as ‘abbreviations’ of man-, maN- and mañ-, implying that the longer forms were then undergoing reduction.  In Long Anap Kenyah the change appears to be in progress now, as both N- and meN- were recorded by the writer in 1971 as active verb formatives.  The two shapes were freely interchangeable in affixed bases of the same meaning, suggesting that the shorter form is simply a phonological reduction of the longer one.   As already noted, the most likely motivation for such a recurrent change is the strong disyllabic canonical target found in the historical phonology of many Austronesian languages, which arose in turn as a frequency effect from the predominant disyllabic canonical shape of PMP base morphemes.  The reduction of *maN- to Makasarese aNN- is not amenable to an interpretation which appeals to canonical targets, but can nonetheless be seen as a product of phonological erosion in high frequency prefixes, much as the Ilokano verb prefix ag- appears to be a reduction of *maR-.

Finally, it should be noted that in languages which have reduced *maN- to N- PNS may be either partially or fully masked by prefixation.  In languages which allow NS only for base-initial voiceless obstruents the reflexes of *maN- and *-um- will be identical for bases that begin with p-, but will be distinguished for those which begin with b-.  In languages which allow NS for all base-initial obstruents, however, the reflexes of *maN- and *-um- will merge in all bases that begin with an obstruent (Blust 1988, to appear b).

4.3. Allomorphs before bases that begin with a voiceless obstruent.  As noted by Dempwolff (1934-1938), before bases that begin with a voiceless obstruent reflexes of *maN- usually trigger NS.  Table 3 shows the distribution of phonological processes which produce the observed allomorphy in reflexes of PMP *maN- ‘active verb’ and *paN- ‘agent/instrument’.   To simplify the presentation the voiceless alveolar affricate written ts in Malagasy and ch in Chamorro has been treated under c.  Historical sources of base-initial segments are given in parentheses where this sheds light on why a synchronic allomorph has the form it does (e.g. Kayan h-initial bases are prefixed with 

ñ-, but h reflects *s, Palauan w-initial bases undergo NS, but w reflects *p).  If no parenthetic indication of historical source is given the base-initial segment reflects a proto-phoneme of the same shape.  For example, Itbayaten p- : NS indicates that Itbayaten bases that begin with p- undergo nasal substitution when prefixed with maN-, and that the source of Itbayaten p- in such forms is PMP *p; Itbayaten ch- : NS(*k), on the other hand, indicates that Itbayaten bases that begin with ch- undergo NS when prefixed with maN-, but that ch- reflects PMP *k (which became ch adjacent to *i, and k elsewhere).  Where a base-initial segment is a loan phoneme it is marked with (L).  

Abbreviations are: SblBt = Botolan Sambal, DgtC = Casiguran Dumagat, TM = Timugon Murut, BM = Bolaang Mongondow, NS = nasal substitution, NA = nasal accretion, ND = nasal deletion, VE = vowel epenthesis.  As already noted, ‘NS-’ indicates nasal substitution less the usual degemination following bi-directional assimilation, and NA+ indicates that NA results in a geminate obstruent due to complete assimilation of the prefixal coda to a base-initial consonant.


TABLE 3

Cross-linguistic distribution of phonological processes that apply to reflexes of *maN- ‘active verb’, or *paN- ‘agent/instrument’ before bases that begin with a voiceless obstruent or h.  

No.
Language

p-

f-

t-

s-

c-

k-

h-

01.
Itbayaten

NS



NS

NS

NS(*k)
NS




02.  Ilokano 


NS-



NS

NS



NS-

NA(L)

03. 
Isneg


NS



NS

NS



NS





04.
Itawis


NS

NS(*p)
NS

NS



NS

NS(*b)


















NA+(*d)

05.
Bontok


NS



NS

NS



NS





06.
Ifugaw


NS



NS





NS

NS(*s)

07.
SblBt


NS



NS

NS



NS

NS(*s)

08.
DgtC


NS



NS

NS



NS





09.
Pangasinan

NS



NS

NS



NS



10.
Kapampangan
NS



NS

NS



NS


11.
Tagalog


NS



NS

NS



NS

NA

12. 
Bikol


NS



NS

NS



NS

NS




















NA

13.
Cebuano


NS



NS

NS



NS

NA

14.
Palawan


NS



NS

NS



NS

15.
Binukid


NS



NS

NS



NS

NS

NA

16.
Tausug


NS



NS

NS



NS

NA



17.
Manobo(S)

NS



NS

NS



NS



18.
Mapun


NS



NS

NS



NS

VE(L,*R)

19.
Yakan


NS



NS

NS



NS

VE(L,*R)

20.
Tombonuwo

NS



NS

NS



NS



21.
TM



NS



NS

NS



NS






NA



NA

NA



NA

22.
Kadazan


NS



NS

NS



NS

VE(*l)


23.
Bario Kelabit
NS



NS

NS



NS





24.
Kiput


NS



NS

NS



NS

25.
Mukah


NS



NS

NS



NS



26.
Kayan


NS



NS

NS



NS

NS(*s)

27.
Kenyah


NS



NS

NS

VE(*z)
NS

28.  
Iban



NS



NS

NS

NS

NS



29.
Ngaju Dayak

NS



NS

NS

NS (L)
NS

ND(*q)

30.
Malagasy

NS(L?)
NS(*p)
NS

NS

NS (L)
NS

NS(*k)

31.
Malay


NS

NA(L)
NS

NS

NA

NS

NA(*q/h)

32.
Karo Batak

NS



NS

NS

NA

NA

VE(*q?)
















NS

33.
Toba Batak

NS



NS

NS





NA+(*k)

34.
Nias




NS(*p)
NS

NS

NA(L)
NS

NS(*q)

35.
Rejang


NS



NS

NS

ND

NS

36.
Lampung

NS



NS

NS

NS

NS

NA(*q)


















VE(*q)


37.
Sundanese

NS



NS

NS

NS

NS

VE(*q)

38.
Javanese


NS

NS(L)
NS

NS

NS

NS

NS(*q)

39.
Balinese


NS



NS

NS

NS

NS

40.
Sasak


NS



NS

NS

NS

NS

NS(*q)
















NA


41.
Sangir


NS



NS

NS



NS

ND(*R)

42.
Gorontalo

NS



NS

ND(L)


NS

ND(*b,*g)

43.
BM



NS



NS

NS(*t,L)


NS










ND(*s)

44.
Makasarese

NS-



NS-

NS-

NA+
NS-

45.
Balantak 

NA



NA

NA



NA






NS

46.
Mori Bawah

NA



NA

NA



NA

ND(*s,*w) 






ND



ND

ND



ND

47. 
Palauan






NS(*s)
NS(*R)


NS

48.
Chamorro

NS (*b)
NS(*p)
NS

NS

NS(*z)
NS(L)
NA(*d,*k)

Although there are some complications to be discussed below, two observations emerge clearly from the data of Table 3.  First, bases that begin with a reflex of *p, *t, *s or *k almost always undergo NS when prefixed with a reflex of *maN- or *paN-.  Second, bases that begin with h- differ widely, depending in large part on the historical source of the glottal fricative (Figure 1):

FIGURE 1

Frequency of phonological processes associated with reflexes of *maN- and *paN- in bases that begin with a voiceless obstruent or h
Type

p

f

t

s

c

k

h

NS


45

5

46

44

10

44

10

=  204

NA


  3

1

  3

  3

  4

  5

11 

=    30

ND


  1



  1

  3

  1

  1

  4

=    11

VE


  







  1



  6

=      7





49

6

50

50

16

50

31

=  252

Figure 1 refers to base-initial consonants in the modern languages, but where sound change has taken place a segment in a given language may have a historical source which is the same as that of a different segment in other languages, or is different from that of the similar segment in other languages.  To illustrate the first case, in some languages a base-initial segment has resulted from shift rather than merger, creating a new phoneme, as with f-, which reflects *p in native words, but often occurs in loanwords as well.  Bases that begin with f undergo NS if f reflects *p, as in Itawis, Malagasy, Nias and Chamorro.  Since NS was present in PMP, it is simplest to assume that simple : affixed pairs which differed in p- : m- existed prior to the sound change *p > f. Where f is found only in loanwords its treatment is variable.  Javanese, for example, shows NS (foto ‘photo’ : moto ‘take a picture’), but Malay generally shows NA (fotokopi ‘reproduction by photographic image’ : mem-fotokopi ‘to reproduce by photographic image’).

To illustrate the second case, initial p generally derives from PMP *p, but in Chamorro it derives from *b.  If we consider the historical sources of the attested consonants, then, it appears that pre-Chamorro made use of NS with base-initial p, t, s, c and b, but not with k, d, or apparently g.  Other cases show bizarre synchronic alternations as a result of sound changes which affected a base-initial consonant by not the prefixal coda or vice-versa.  Thus, in Gorontalo base-initial t- takes mol- as the allomorph of moN-, but this is simply a product of NS followed by the general sound change *n > l.  Finally, a few languages present more difficult historical interpretations due to uncertainty regarding the phonetics of certain proto-phonemes or their intermediate stages. Thus, s- generally derives from PWMP *s, but in Palauan it reflects *R (probably an alveolar trill).  The use of NS with base-initial s- in modern Palauan suggests that the original prefixal allomorphy was reinterpreted following the sound change *R > s, since NS is otherwise unattested with base-initial liquids. 

The only unequivocal exceptions to the generalization that bases almost always undergo NS if they begin with a voiceless stop or s are found in Mori Bawah and Balantak (and undoubtedly in other languages of central and southern Sulawesi), where NS has been eliminated by generalization of NA.  Examples include Mori Bawah mom-paho ‘to plant’ (< *pasek), mon-tunu ‘to roast, grill’ (< *tunu), mon-saru ‘to borrow’, moN-kaa (< *kaen) ‘to eat’, or Balantak mim-pipir ‘to splatter’, mom-popok ‘to cut’, mum-pupu ‘to pick’, man-tatapi ‘to wash clothes’, man-sagia ‘to plan’, meN-keke ‘to dig’.

Certain languages adhere to the general pattern seen in Table 3, but depart from it in particular details.  Four subtypes of exceptions will be noted briefly.

4.3.1. Absence of degemination.  As already noted, Ilokano shows unpredictable gemination of the nasal that substitutes for certain base-initial consonants, as with buggó ‘washing the hands or feet’ : pam-muggó ‘baptism’, next to búya ‘spectacle, performance’ : pa-muyá-an ‘the way someone looks’, pádas ‘experience, skill’ : pam-mádas ‘experiment, test, trial’, next to puón ‘cause, reason’ : pa-muón ‘foundation’, or saó : pan-naó ‘word’, next to súNad ‘approach’ : pa-núNad ‘front teeth’ (Rubino 2000).  

Given the usual assumptions about the phonological interactions which collectively make up NS (place assimilation of the prefixal coda, manner assimilation of a base-initial consonant, degemination), it is possible to see Ilokano as a language which has preserved an intermediate stage in this process.  If this is true, however, the retention of a more conservative form of NS has been lexically specific.  Makasarese also has consonant gemination in connection with NS, but here it appears to be completely regular.  Moreover, consonant gemination in Makasarese is also found with NA in connection base-initial nasals and liquids, suggesting that other languages which show simple ND have passed through an intermediate stage with geminate consonants.
4.3.2. Palatal resistance.  In most languages PMP *c merged with *s as a sibilant.  However, a few languages in western Indonesia reflect *c as a voiceless palatal affricate. Most of these show NS for base-initial c-.  The major exceptions are Malay, Karo Batak, and Nias, which show NA, Rejang, which shows ND, and Makasarese, which appears to show NA plus total assimilation of the prefixal coda (this could indicate prefixation with mar- rather than maN-).  In other languages c derives from segments other than PMP *c, as in Itbayaten (c < *k), Kenyah (c < *z through intermediate *dh), and Chamorro (c < *z).  In general, then, c-initial bases show somewhat greater resistance to NS than bases that begin with p, t, s or k, and they do so through a variety of options.  Strikingly, even closely related languages may differ in this feature, as with Iban (NS) and Malay (NA). 

Although NS is never an option for base-initial c-in standard Malay, Onn (1980) reports that in his native Johore dialect some c-initial bases never undergo NS, but others may undergo either NS or NA.

4.3.3. Velar resistance.  Figure 1 shows a slight increase in the frequency of NA for base-initial k- in comparison with other base-initial voiceless obstruents.  This difference is the result of unexpected velar resistance to NS in several languages.

Karo Batak as described by Neumann (1951) shows NS for p, t, and s, but in bases that begin with k-, it generally uses NA: paspas : maspas ‘beat wet clothes on a rock’, tindes : nindes ‘kill by clicking between the nails, of lice’, sergaN : nergaN-i ‘address someone loudly and in anger, inveigh against’; kapit : N-kapit-i ‘take someone’s side, favor someone (in a dispute, etc.)’, kelip : N-kelip ‘fold up, make flat’,  kiap : N-kiap ‘wave with the hand’, kuit : N-kuit ‘touch something’.
  Sasak also shows consistent NS for 

bases that begin with p, t and s, but competing patterns of NS and NA for bases that begin with k.  However, in Sasak NA with k-initial bases is nearly as rare as NS with k-initial bases in Karo Batak: pirik ‘move, transfer’ : (me)-mirik ‘go to live outside one’s country’, taNis ‘a cry’ : naNis ‘to cry’, susuk : (ñe)ñusuk ‘prick, pierce’, but kakak ‘a guffaw’ : eN-kakak ‘laugh heartily’, kalep ‘lying prone’ : eN-kalep ‘to lie prone’, kaoN ‘barking of a dog’ : eN-kaoN ‘to bark, of a dog’, kecur ‘flying’ : eN-kecur ‘to fly’.
  Together with indirect evidence from Chamorro, which has undergone the change *k > h, these data thus suggest that velar stops in general are least likely to undergo NS, whether they are voiced or voiceless.

4.3.4. *maN-, *man- and beyond.  As noted already, PMP had several phonologically similar prefixes which can lead to confusion in identifying the source of NS.  These include *ma- ‘marker of stative verbs’ (usually not a source of confusion, since NS is associated with dynamic verbs), *maN- ‘marker of actor focus/active verbs’, *man- ‘verb prefix of uncertain function’, *maR- ‘marker of intransitive verbs’.  Most of the languages in Appendix 1 reflect only *maN-, but several languages in the Philippines reflect both *maN- and *man-, with different functions and different consequences for nasal substitution.  Other languages reflect only *man-.  In Pangasinan, Kapampangan, and Chamorro unambiguous reflexes of this affix trigger NS.  In other languages, however, reflexes of *man- appear to trigger NA rather than NS.

Some Itbayaten bases that begin with a voiceless obstruent show homorganic NS while others show NA; in still other cases the same base shows both processes with similar affixes: kopil ‘a crease’ : ma-Nopil ‘to crease something’, but koyis ‘pig’ : maN-ko-koyis ‘to hunt/catch pigs’, taNdan ‘salary, pay, wage’ : ma-naNdan ‘to give salary/wage’, but tarem ‘sharp’ : man-tarem (rare in comparison with the more common ma-narem) ‘to sharpen’, chita ‘idea of earning’ : ma-ñita ‘to earn’, but chihod ‘wooden spoon for stirring’ : mañ-chihod ‘to stir with wooden spoon’, sañay ‘idea of popping’ : ma-nañay ‘to pop (corn, etc.)’, but savat ‘idea of going home’ : ma-navat ‘to bring home’ : man-savat ‘to bring something home’, battoñis ‘button’ : ma-mattoñis ‘to button’, but bagon ‘salted raw fish’ : man-bagon ‘to preserve (foodstuffs)’.  Rather than assume that these differences in affixal behavior are due to unexplained differences in properties of the bases I attribute them to differences in prefixation, one process being associated with maN-, and the other with man-.  Since there is a parallelism between the two prefixes used with vowel-initial bases and the two morphophonemic patterns of consonant-initial bases, it is assumed that the prefixal variant which triggers NS is maN-, and the prefixal variant which triggers NA is man-.  However, this suggestion remains tentative, as I am unaware of any other evidence that maN- and man- are associated with differing phonological behavior.

Tharp (1974), drawing on Vanoverbergh (1933), notes that in Kankanaey of northern Luzon the verbal prefix men- produces only NA, even for base-initial voiceless obstruents.  He regards this system as peculiar, but given the form of the affix before base-initial vowels (men-?V) it appears likely that this simply is not the same affix that triggers NS in most other languages.  Similar remarks in other sources suggest that the factors which trigger NS are affix-specific, and so cannot be formalized in terms of natural classes of sounds.  In Ifugaw, according to Newell (1993:7) ‘The affix final N is used to symbolize the last consonant of many affixes, and a number ligature –N.  Note that unlike the situation with N of the affix paN- no fusion of consonants results here; N is realized as m, n or ng and the second consonant occurs following it.’  He then illustrates with the prefixes muN-, hiN- and iN-, none of which allow NS with a following base-initial voiceless obstruent.  Newman (1984:5) points out much the same problem with data from Tigwa Manobo in southern Mindanao, and in data from Keley-i of the central Philippines, as analyzed by Hohulin and Kenstowicz (1979).

Some languages are described as having a reflex of maN-, but not of man-.  Nonetheless, bases that begin with a voiceless obstruent are said to have the option of taking either NS or NA.  In Timugon Murut as reported by Prentice (1971:113), for example, what is treated as one and the same prefix (written maN-) reportedly can produce both NA or ND and NS in the same base, distinguished by syntactic nuances.  Prentice suggests that verbs with NA or ND have optional referents or objects which are obligatory when the same verb undergoes NS: mam-buli ‘Topic/Subject will keep [Referent]’ vs. ma-muli ‘Topic/Subject will keep Referent’, man-tutu ‘T/S will pound [Object] vs. ma-nutu ‘T/S will pound Object’, or ma-tumbuk ‘T/S will thump each other’ vs. ma-numbuk ‘T/S will thump Object’.  Examples of this morphophonemic contrast are listed only for bases that begin with t, k and b, but the distinction presumably applies to any base-initial consonant that undergoes NS (hence including p and s as well).  Given the analysis of Itbayaten, and the evidence that other WMP languages reflect distinct affixes *maN- and *man-, one must wonder whether Timugon actually has two phonologically similar prefixes, despite the fact that only maN- is reported in vowel-initial bases.  

The same question arises in connection with some other languages.  According to Antworth (1979:16ff) Botolan Sambal bases that begin with a stop (including glottal stop), s or h undergo both NS, and NA.  He gives the affix associated with these processes as *maN-, but before base-initial glottal stop it is realized either as maN- or as man-?, suggesting a contrast similar to that observed already in Itbayaten. Antworth gives these processes as alternatives for bases which begin with the same consonant, but presumably the differences in allomorphy are correlated with some type of unreported semantic or syntactic distinction.  Reflexes of *man- and the phonological processes that seem to be associated with them are summarized in Figure 2:

FIGURE 2

Reflexes of *man- and their relationship to the processes of nasal substitution and nasal accretion
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It is conceivable that the apparent innovation in Mori Bawah and other languages of southeast Sulawesi whereby base-initial voiceless obstruents came to take NA rather than NS actually reflects prefixation with *man-.  While this can be argued for Mori Bawah, where the underlying form of the nasal is indeterminate, it does not appear to work for Balantak, where the prefixal coda is a velar nasal before base-initial vowels.  A richer and more fine-grained database is needed for languages of this area in order to determine the nature of the innovations which produced this typologically unusual situation.

Finally, Itawis bases that begin with a voiceless stop, s or h sometimes undergo NS, and sometimes NA with total assimilation of the prefixal coda: pálad ‘palm of the hand’ : ma-málad ‘read someone’s palm’, but palúk ‘laundry beater’ : map-palúk ‘to beat’, tádag ‘standing’ : ma- nádag/mat-tádag ‘to stand’, siNéd ‘touch’ : ma-níNed/mas-síNed ‘to touch’, kurúg ‘truth’ : ma-Nurúg ‘to believe’, but kulút ‘curl’ : mak-kulút ‘to curl’.  This situation is further complicated by the fact that h- has multiple historical sources: before u the voiceless glottal fricative derives from *b, and consistently shows NS, as with húkat : ma-múkat ‘to open, unfold’ (< *bukas), but before i the voiceless glottal fricative derives from *d, and in the few available examples shows NA with complete assimilation of the prefixal coda, as with hílag/zílag ‘torch’ : mah-hílag ‘to search with a torch’.  However, the appearance of irregularity in the phonological processes associated with maN- is illusory: in Itawis NS is associated with maN-, and NA with mag-, just as NS presumably is associated with maN- and NA with man- in Botolan Sambal.  Such cases highlight the difficulty of determining the full range of allomorphs of maN-, since in any given language there may be other functionally similar prefixes which reflect *ma- or *maC-, where C is some consonant other than *N.
   

4.3.5. Other deviations from canonical type.  In addition to the problems discussed above, individual languages show some deviations from the behavior typical of base-initial voiceless obstruents under prefixation with a reflex of *maN- or *paN-.

Both Timugon Murut and Kadazan show unexpected allomorphs of maN- with VE, as with Timugon mama-d, or Kadazan momo-d.   If these affixes are allomorphs of the same prefix which surfaces with NS before base-initial voiceless obstruents in both languages we must ask why the second nasal is labial.  Comparative data provide a possible clue.  Antworth (1979:19) points out that in Botolan Sambal of west-central Luzon ‘The sequence mang- plus pa- becomes mama-’, as in maN- ‘active’ + pa- ‘causative’ + loto? ‘cook’ = mamaloto?  ‘to cause/permit (someone) to cook’.  Similar analyses are proposed for Ilokano by Rubino (2000:351) and for Pangasinan by Benton (1971:133).  It is thus possible that the atypical Timugon and Kadazan allomorphs of maN- were historically active causatives which have been reinterpreted as simple active forms in the modern languages.

In Maanyan of southeast Borneo (Kawi, Ismail and Ranrung 1979-1980:38ff) base-initial p, t, s, k, h, b, d,  j, w and some instances of r undergo NS: paku ‘nail’: maku ‘to nail’, tetek : netek ‘hack, cut up’, siwuy : ñiwuy ‘to blow’, kuta : Nuta ‘to eat’, herau : nerau ‘to call’, buNul ‘stupid’ : muNul ‘make someone appear stupid’, dinuN : ninuN ‘to see’, jamba : ñamba ‘to catch’), welum ‘live’ : ña-melum ‘let live, rescue’, reray ‘blacksmith’ : neray ‘become a blacksmith’.  However, base-initial l and some instances of r undergo VE with ñan: lepah ‘free’ : ñan-nepah ‘to set s.t. free’, rumis ‘small’ : ñan-rumis ‘make something small(er)’, and base-initial g idiosyncratically undergoes VE with Nampi-: 

gaha ‘frequent’ : Nampi-gaha ‘become frequent’, geger ‘noisy’ : Nampi-geger ‘become noisy’.  In addition to the unusual allomorph of N- before base-initial g, Maanyan is noteworthy in replacing base-initial s with the palatal nasal, but base-initial h with n, even when h reflects *s, as with hipit ‘narrow’ : nipit ‘make something narrow’ (< *sipit).

Gorontalo shows ND rather than NS in bases that begin with s-: sadiya ‘prepared’ : mo-sadiya ‘to prepare’, sepa ‘woven rattan ball’ : mo-sepa ‘play game with this ball’, sikapu ‘wood plane’ : mo-sikapu ‘to plane wood’.  It is unlikely that the affix in these cases is different from moN-, as many Gorontalo verbs with mo- are formed from bases which are borrowed from Malay, and which undergo NS in that language (e.g. sedia ‘ready, prepared’ : me-ñedia-kan ‘to make ready, prepare something’).  Since bases that begin with h- also take an allomorph mo-, the most general statement about these facts in Gorontalo is that moN- triggers NS with base-initial voiceless stops, but ND with base-initial voiceless fricatives.  Since PMP *s > Gorontalo t, however, it seems clear that base-initial s- is found only in loanwords, and it is possible that this is the most relevant factor in explaining the way in which these bases have conditioned the allomorphy of moN-.  A similar process seems to have been operative in the closely related Bolaang Mongondow, where many prefixed bases that begin with t- (< *t/s) are given by Dunnebier (1951) with either NS or ND, as with tumbu? : mo-numbu? ‘leap to reach something high’ (presumably reflecting a base that began with *t), but tumbuk : mo-tumbuk ‘pierce, stab, as with a knife’ (presumably reflecting a base that began with *s).
In languages which retain the PMP *n/ñ contrast, s-initial bases invariably undergo NS with the palatal nasal ñ.  The languages in Appendix 1 which meet this description include Kapampangan, Kiput, Mukah Melanau, Iban, Ngaju Dayak, Malay, Lampung, Sundanese, Javanese, Balinese, Sasak, Makasarese, and Chamorro.  This relationship holds as well for Kayan h, which derives from *s, as in hatuN ‘swimming’ : ñatuN ‘to swim’ or huluk ‘spoon, ladle’ : ñuluk ‘to spoon or ladle out’.  Dempwolff (1934-1938) used this unexpected alternation, together with considerations of inventory symmetry, as evidence that s in most of the modern languages derives from an original palatal stop.  Whatever the merits of this structurally motivated proposal it has little phonetic support, since s in the great majority of attested languages is alveolar or postdental.  The alternation with a palatal nasal in languages which preserve the PMP *n/ñ distinction is therefore probably best viewed as an unexplained peculiarity of the synchronic phonology.

Bases that begin with x- are too rare to allow any significant generalization to be made.

By contrast, bases that begin with h- are relatively common, but h- has a number of historical sources, and these influence the nature of the phonological processes associated with reflexes of *maN- or *paN-.  Where h- reflects PMP *h, as it does in many languages of the central and southern Philippines, h-initial bases usually show NA, as in Tagalog hábi ‘woven pattern on fabric’ : maN-ha-hábi ‘weaver’ : paN-hábi ‘any material used in weaving’, or huwád ‘counterfeit’ : maN-hu-huwád  ‘counterfeiter’.  However, in the closely related Bikol some h-initial bases undergo NA and others NS: hapót : maN-hapót ‘to ask around’, but ha’bón : ma-Na’bón ‘to go around stealing’.  Mintz (1971:183) suggests that NS is avoided where the resulting affixed word could be confused with an affixed word from a different base.  Thus, NA is used in maN-hapót ‘to ask around’, since NS with this base would make the affixed word homophonous with ma-Napót ‘to grasp’ (base: kapót).  Newman (1984:14) discusses this and other similar claims in the literature, but as he observes, other languages appear to have no problem with morphologically complex homophones which arise from distinct bases through NS, as with Malay meN-alah (base: alah) ‘block a river to catch fish’ vs. me-Nalah (base: kalah) ‘concede defeat, surrender’.  

In Malagasy PMP *N > n, hence the replacement of h or k by n-.  Dempwolff (1937) gives two patterns for Malagasy h- stems: 1) NS with man-, 2) NA with man-g.  Garvey (1964) describes only the first of these.

Most other cases in which h-initial bases undergo NS are epiphenomena of sound change, as where h reflects *b before rounded vowels in Itawis and Gorontalo, *s in Ifugaw, Botolan Sambal or Kayan, or *k in Malagasy.  The largest single category of h-initial forms with a common history is the set of languages in western Indonesia where h reflects *q (a uvular stop which probably became a glottal stop before becoming h).  Prefixal allomorphy in h-initial bases in these languages is quite varied, with one language showing ND (Ngaju Dayak), two languages showing NA (Malay, Lampung reflexes of *paN-), three languages showing VE (Karo Batak, Lampung reflexes of 

*maN-, Sundanese), and three languages showing NS (Nias, Javanese, Sasak).  If there is any general statement to be extracted from this morass of detail, it is probably that h-initial bases which reflect PMP *h tend to show nasal accretion.

Very few of the languages considered here contrast glottal stop with zero in initial position, although in most Philippine languages words that begin with a phonemic vowel are automatically preceded by glottal stop.  As noted earlier, Antworth (1979:16ff) reports that Botolan Sambal bases beginning with any obstruent or h show either NA or NS under affixation with maN-.  These are presented as free options.  Where the base begins with a phonemic vowel the affixed form can take either man-? , presumably corresponding to NA with consonant-initial bases, or maN-, presumably corresponding to NS with consonant-initial bases.  In Tagalog the situation is somewhat less predictable, as some bases take maN- and others maN-? despite the absence of a glottal stop : zero contrast in absolute initial position.  This suggests that Tagalog has a phonemic glottal stop in initial position, although this type of information is not indicated in any dictionary known to me.  Finally, Palauan has a phonemic glottal stop (written ch) in initial position which reflects PMP *q.  Bases affixed with meN- ‘transitive verb’ show NS, as in chas ‘soot; ink’ : meN-ás ‘to blacken with soot or ink’.  This is surprising, since Philippine languages which have a phonemic glottal stop in non-initial position sometimes retain the phonetic glottal stop in initial position under affixation with maN-, while Palauan, which has a phonemic glottal stop in all positions, treats this segment like zero under affixation with maN-.

4.4. Allomorphs before bases that begin with a voiced obstruent.  As Dempwolff noted, bases that begin with a voiced obstruent tend to undergo NA rather than NS.  However, as seen in Table 4, there are many more exceptions to this generalization than there are to the pattern of NS in bases that begin with a voiceless obstruent.

TABLE 4

Distribution of phonological processes that apply to reflexes of *maN- ‘active verb’, or *paN- ‘agent/instrument’ before bases that begin with a voiced obstruent.

No.
Language

b-

v-

d-

z-

j-

g-

gw-



01.
Itbayaten

NS

NS (*b)
NS



NA(L)
NA

02.  Ilokano 


NS



NS+




NA

03. 
Isneg


NS



NS





?




04.
Itawis


NA(L)
NS(*b)
NS

NS(*d)


NA





05.
Bontok


NS



NS





NS




06.
Ifugaw


NS



NS





NS

07.
SblBt


NS



NS





NS

08.
DgtC


NS



NS





NA

09.
Pangasinan

NA



NA





NA

10.
Kapampangan
NS



NA





NS
















NA

11.
Tagalog


NA



NA





NA






NS



12. 
Bikol


NS



NS





NA



13.
Cebuano


NS



NS





NA



14.
Palawan


NS



NS





NA





15.
Binukid


NS



NA





NA



16.
Tausug


NS



NA





NA



17.
Manobo(S)

NS



NS





NS



18.
Mapun


NS



VE+




VE+

19.
Yakan


NS



VE+




VE+

20.
Tombonuwo

VE



VE





VE

21.
TM



NS



VE





VE






NA

22.
Kadazan


NS

NS(*b)
VE

VE(*d)


VE

23.
Bario Kelabit
NS



NS





NS

24.
Kiput


NS



NS





NS






VE+


VE+

25.
Mukah


ND



ND



ND

ND

26.
Kayan


NS



VE



VE

VE?

27.
Kenyah


NS



VE



VE

VE






VE

28.  
Iban



NS



NS



NS

NS

29.
Ngaju Dayak

NA



NA



NA

NA






NS



NS



NS

NS 

30.
Malagasy

NS(L)
NA

NA

NA(*R)
NA(L?)
NA






NA(L)

31.
Malay


NA



NA



NA

NA

32.
Karo Batak

NS



NA





NA






NA

33.
Toba Batak

NS



NA



NA

NA

34.
Nias


NS



NS

NS(L)


ND

35.
Rejang


ND



ND





ND

36.
Lampung

NA



NA





NA






VE



VE





VE

37.
Sundanese

NS



VE



VE

VE






VE

38.
Javanese


NA



NA



NA

NA

39.
Balinese


NA



NA



NA

NA






NS



NS



NS

NS

40.
Sasak


NS



NA



NA

NA






NA







NS

41.
Sangir


NS



NA





NA

42.
Gorontalo

NS



ND





ND

43.
BM



NS



NA





NA






ND



ND





ND

44.
Makasarese

NS-



NA



NA

NA

45.
Balantak 

NA



NA





NA

46.
Mori Bawah

ND



ND





ND

47. 
Palauan


NS



NS(*t)

48.
Chamorro

NA(L)


NA(L)




NA

NA(*w)

Although an adequate statistical analysis of the patterns presented in Table 4 would require control over Galton’s Problem (the need to demonstrate the independence of the units of comparison), some generalizations do seem to be possible.  

First, bases that begin with a voiced obstruent show greater language-internal variation in prefixal allomorphy than bases that begin with a voiceless obstruent or h-.  Five languages in Table 3 (Itawis, Bikol, Timugon Murut, Lampung, Sasak) show some type of variation or complementation for prefixal allomorphs before the same base-initial consonant, whereas this is true for thirteen languages in Table 4 (Kapampangan, Tagalog, Timugon Murut, Kiput, Kenyah, Ngaju Dayak, Malagasy, Karo Batak, Lampung, Sundanese, Balinese, Sasak, Bolaang Mongondow).  Second, there is much greater cross-linguistic variation in prefixal allomorphy for bases that begin with a voiced obstruent than for bases that begin with a voiceless obstruent or h-, as shown in Figure 3:

FIGURE 3

Frequency of phonological processes associated with reflexes of *maN- and *paN- in bases that begin with a voiced obstruent

Type

  b

v

  d

z

 j

  g

NS


37

3

19

2

4

10   

=   75

NA


14

1

19

1     
 
9 

26

=   70

ND


  4


  
  5



1

  6

=   16

VE


  5



10

1

3

  9

=   28






60

4

53

4

17

51

= 189

The patterns in Figures 1 and 3 contrast sharply.  Figure 1 summarizes 252 patterns in individual languages.  In 204, or 81% of these prefixation with a reflex of *maN- or *paN- results in nasal substitution.  This supports the widely held but impressionistic traditional view that NS is associated with bases that begin with a voiceless obstruent.  Figure 3 summarizes 189 patterns in individual languages.  Given the common view that NS and NA show equally strong associations with bases that begin with voiceless and voiced obstruents respectively, we would expect about 81% of the patterns in Figure 3 to appear with NA, but this is true of only 70 of 189, or about 37.4% of the cases.  In fact, in the data sample of Appendix 1 NS is slightly more common than NA with base-initial voiced obstruents (75/189 = 39.7%).  In effect, then, while base-initial voiceless obstruents are a good predictor of NS, base-initial voiced obstruents are a rather poor predictor of NA.

The foregoing discussion is concerned with global differences between bases that begin with voiced or voiceless obstruents, but when these broad categories are broken down into smaller subdivisions other unexpected patterns emerge.  As noted already, contrary to expectation, bases which begin with a voiced obstruent show NS slightly more often than NA.  However, taking the numbers at face value it is apparent that not all voiced obstruents show the same tendency to trigger NS.  If we consider only the voiced stops b, d, and g each member of this series is approximately twice as likely to trigger NS as the one immediately to its right.  The proportional differences with regard to NA are not so extreme, but nonetheless show a clear progression which ascends from labial to velar.  Among the voiced obstruents, then, NS is most common with *b and least common with *g, while NA shows the opposite pattern.  With d-initial bases the two processes are roughly in balance.  This is an extremely interesting pattern that has never previously been brought out clearly, let alone explained.  In effect, base-initial voiced labials tend to behave more like typical voiceless stops than do voiced post-labial stops in contact with a reflex of *maN- or *paN-.  There is no obvious phonetic basis for this difference --- since velars have the shortest duration of voicing, if anything g would be expected to behave more like a typical voiceless stop in terms of prefixal allomorphy than b or d.

Individual languages show noteworthy variations on this general pattern.  Figure 4

schematizes the more specific patterning of NS (+) vs. NA (-) in languages which cover the spectrum, from ‘canonical’ types such as Pangasinan where base-initial voiceless obstruents trigger NS and base-initial voiced obstruents trigger NA, to languages such as Bario Kelabit, in which all base-initial obstruents trigger NS regardless of voicing:

FIGURE 4

Six patterns of variation in nasal substitution (+ = nasal substitution, - = nasal accretion)
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Some languages, as Pangasinan or Javanese, show a pattern of NA before all base-initial voiced obstruents.  Tagalog exhibits a similar pattern, but unpredictably allows NS in some b-initial bases.  Other languages, as Bikol, have NSfor b-, but NA for d- or g-.  Some others, as Ilokano, have NS for b- and d-, but NA for g-, and still others, as Bario Kelabit have NS for all bases that begin with an obstruent regardless of its value for voicing.  Throughout these variations there is a unilateral implication which is violated in only one case, and even then only in part: if a language has NS (+) in any column it will not have NA(-) in a column to its left.  The sole exception is Kapampangan, which has NS, NA/(NS), NS/NA for base-initial voiced obstruents, as in bintúl ‘net for catching crabs’ : ma-mintúl ‘to catch crabs with a net’, bugbúg ‘bruise, lump’ : ma-mugbúg ‘to bruise’, gayák ‘decorated’ : ma-Nayák ‘to decorate’, guntíN ‘scissors’ : ma-NuntíN ‘cut with scissors’, but dagdág ‘something added’ : man-dagdág ‘to add something’, dilat-an ‘lick something’ : man-dilat ‘stick tongue out’, dúkit ‘carving’ : man-dúkit ‘to carve, dúrut ‘whirlpool, vortex’ : man-dúrut ‘to whirl, spin around’.  Even here, g-initial bases are inconsistent, some taking NS and others NA, as with gamát ‘hand’ : maN-gamát ‘have someone eat with hands’, or gúlis ‘line, stripe’ : maN-gúlis ‘make a line or stripe on something’.  Moreover, there is a further complication which remains quite mysterious: although d-initial bases generally take man- as the allomorph of maN-, in a few cases the allomorph undergoes NS and contains a palatal nasal, as in dakáp ‘catch, apprehend’ : ma-ñakáp ‘to catch, seize’, or dútuN ‘tree, lumber, wood’ : ma-ñútuN ‘gather firewood’.  One might speculate that this pattern arose from bases that originally began with the PWMP palatal obstruent *z (which merged with *d in Kapampangan).  However, dakáp reflects *dakep, and bases with etymological *z are prefixed with man-, as with dálan ‘road, way’ : man-dálan ‘to walk’.  Moreover, there is no obvious reason why base-initial *z- would undergo NS and base-initial *d NA.  Base-affixed pairs like dakáp : ma-ñakáp are thus doubly obscure, since 1) all other d-initial bases make use of NA, and 2) the nasal substitute in these forms is not homorganic with the base-initial obstruent. 

In general, j-initial bases show NA.  Although these are less common in the data (since many languages have merged the palatal and alveolar series), they fit comfortably within the general pattern of decreasing reliance on nasal substitution and increasing reliance on nasal accretion in moving from labial to velar points of articulation (Figure 5):

FIGURE 5

Patterning of voiced obstruents by position in relation to nasal substitution and nasal accretion.  Figures to the right of the equals sign are percentages.
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Kiput is unusual in having two patterns of affixation for b-initial and d-initial bases.  Some bases which begin with b- undergo NS when affixed with N- ‘active verb’, as with battin ‘small cannon’ : mattin ‘to shoot’, but others take Ne-, and the base-initial consonant alternates with s, as with bule? ‘blind’ : Ne-sule? ‘to blind someone’.  All known bases that begin with d- take Ne-, but some show no change in the base-initial consonant, while others show an alternation with s: dalaw ‘anger’ : Ne-dalaw ‘be angry at someone’, dime? ‘dirty’ : Ne-sime? ‘make something dirty’.

Finally, v-initial bases generally reflect b, and take NS.  The single exception is Malagasy, but apart from some apparent loanwords that begin with b-, all voiced obstruents in Malagasy take NA.  No generalization appears to be possible for z-initial bases, since they are rare and have heterogeneous origins (*d, *R, loanwords).

4.5. Allomorphs before bases that begin with a nasal, liquid or glide.  Bases that begin with a sonorant consonant exhibit quite varied patterns of prefixal allomorphy.  To save space reflexes of *n and *ñ have been combined, since prefixal allomorphy for bases beginning with these segments is identical in all languages considered here.  However, it was not possible to collapse all nasals into a single category, as Ilokano reportedly treats N-initial bases distinctly.
TABLE 5

Distribution of phonological processes that apply to reflexes of *maN- ‘active verb’, or *paN- ‘agent/instrument’ before bases that begin with a nasal, liquid or glide.

No.
Language

m-

n-

N-

l-

r-

w-

y-

01.
Itbayaten

NA

NA

NA

NA

NA

NA

NA

02.  Ilokano 


NA

NA

ND

NA

NA

NA

NA

03. 
Isneg


NA

NA?
NA?
NA

NA

NA

NA



04.
Itawis


NA+
NA+
NA+
NA+
NA+
NA+




05.
Bontok


NA

NA

NA

NA



NA?
NA



06.
Ifugaw


ND

ND

ND

ND



ND

ND


07.
SblBt


NA

NA

NA

NA

NA

NA

NA


08.
DgtC


ND

ND?
ND

NA





NA



09.
Pangasinan

NA

NA?
NA

NA

NA

NA

NA

10.
Kapampangan
ND

ND

ND?
NA



NA

NA?


11.
Tagalog


ND

ND

ND

NA



NA

NA



12. 
Bikol


ND

ND

ND

NA

NA

NA

NA



13.
Cebuano


NA

NA

NA

NA



NA

NA



14.
Palawan


ND

ND

ND

NA

NA





15.
Binukid


NA?
NA

NA?
NA



NA?
NA



16.
Tausug


ND?
ND?
ND?
NA






17.
Manobo(S)

ND

ND

ND

ND?

18.
Mapun


VE

VE

VE?

VE

VE

VE




19.
Yakan


VE

VE

VE?

VE



VE


20.
Tombonuwo







VE

21.
TM



VE

VE

VE

VE












NA

22.
Kadazan


VE?

VE

VE?

VE



23.
Bario Kelabit






VE

VE

24.
Kiput


VE?

VE

VE?

VE

25.
Mukah


ND?
ND

ND?
VE

ND

26.
Kayan


VE?

VE

VE?

VE

27.
Kenyah


VE

VE

VE?

VE

28.  
Iban



VE

VE

VE

VE

VE

VE

29.
Ngaju Dayak

ND

ND

ND

ND

ND

ND

30.
Malagasy







NA

NA

31.
Malay


ND

ND

ND

ND

ND

ND

32.
Karo Batak

ND

ND

ND

VE

VE

33.
Toba Batak

VE

VE

VE

VE

VE


34.
Nias


ND?
ND

ND

VE

VE

35.
Rejang


ND

ND

ND

ND

ND

ND

36.
Lampung

VE

VE

VE

VE



VE

VE












NA

37.
Sundanese

VE

VE

VE

VE

VE

VE

VE

38.
Javanese


ND

ND

ND

NA

NA

NS(*b)

39.
Balinese








NA

NA

NA

40.
Sasak


VE

VE?

VE?

VE

VE

VE

41.
Sangir


ND

ND

ND

ND

42.
Gorontalo

ND

ND

ND

ND

ND

NS(*b)

43.
BM



ND

ND

ND

ND

ND



ND(*d)

44.
Makasarese

NA+
NA+
NA+
NA+
NA

45.
Balantak 

VE

VE

VE

VE

VE

VE

VE

46.
Mori Bawah

ND

ND

ND

ND

ND

ND

47. 
Palauan








ND(*n)
ND(*d)
NS(*p)

48.
Chamorro

NA

NA

NA

NA





NA

In general, the patterns of prefixal allomorphy coded in Table 5 fall into two broad groups: 1) languages which show a single pattern for all consonantal sonorants, or 2) languages which show one pattern for nasal-initial bases and another for bases which begin with a liquid or glide.

To begin with the first group, although there is consistency in the treatment of nasals, liquids and glides as a single class, there is considerable variability in the type of allomorphy found.  NS is rare in bases that begin with a sonorant consonant, and these invariably are examples of base-initial w- from an earlier labial stop.  Languages that show NA throughout include Itbayaten, Botolan Sambal, Chamorro, and probably Isneg, Bontok, Pangasinan, and Binukid.  In general these are concentrated in the Philippines.  ND is followed consistently for all base-initial sonorant consonants in Ifugaw of northern Luzon, possibly Sarangani Manobo in southern Mindanao (gaps in the data make the picture incomplete), and in such scattered non-Philippine languages as Ngaju Dayak of southeast Borneo, Malay, Rejang of southern Sumatra, and Gorontalo, Bolaang Mongondow and Mori Bawah of Sulawesi.  A pattern of VE after the reflex of *maN- or *paN- is found before base-initial nasals and liquids in the Samalan languages of the southern Philippines, a number of the languages of Borneo, several languages of Sumatra, Sundanese (west Java), Sasak (Lombok) and Balantak (Sulawesi).  For some of these languages the same pattern extends to base-initial glides, but gaps in the data leave it unclear how general this extension is.

Languages which show different patterns for base-initial nasals vs. other sonorant consonants include most languages of the central and southern Philippines, Karo Batak, Nias and Javanese.  In each of these the prefixal nasal coda deletes before base-initial nasals; before base-initial liquids and possibly glides (again, gaps in the data cloud the picture) NA occurs in the Philippine languages and Javanese, but VE in Karo Batak and Nias.  Figure 5 shows the frequency of phonological processes associated with reflexes of *maN- and *paN- in bases that begin with a sonorant consonant:

FIGURE 6

Frequency of phonological processes associated with reflexes of *maN- and *paN- in bases that begin with a sonorant consonant
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  n
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11
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22

12

13

13
=   32   :   60 =   92

ND
     
19
    
19

20
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  8

  5

  2
=   58   :   25 =   83

VE
     
13
     
13

13

18

  9

  7

  3 
=   39   :   37 =   76

NS











  3


=     0   :
    3 =     3



43

43

43

50

29

28

18 
= 129   : 125 = 254

The summary in Figure 5 brings out other patterns in the data.  First, setting aside the absence of NS and the rare occurrence of consonant assimilation, the three remaining morphophonemic processes are almost equally well represented in bases that begin with a sonorant consonant.  However, if base-initial nasals are distinguished from base-initial liquids and glides a clear asymmetry emerges: VE is about equally well represented in both groups, but NA is nearly twice as common in bases that begin with a liquid or glide, and ND a little over twice as common in bases that begin with a nasal.  In general all nasals show the same pattern, the single exception being Ilokano, where bases that begin with m- or n- exhibit a pattern of NA, but bases that begin with N- appear to exhibit a pattern of ND.  This distinct treatment of the velar nasal implies degemination across a morpheme boundary, but the motivation behind such a change is unclear, since Ilokano has a singleton : geminate contrast in underlying forms.

4.6. The special status of monosyllabic bases.  Several writers (Macdonald and Soenjono 1967:81, Tharp 1974 passim, Blust 1977:83, Newman 1984:12ff) have commented that base-initial consonants may behave differently in monosyllables than they do in polysyllables under affixation with a reflex of *maN- or *paN-.  This difference cannot be tested in all languages, since few if any monosyllabic content morphemes were inherited from PMP.  As a result, only languages which have acquired monosyllabic content morphemes through sound change provide a window on this aspect of prefixal allomorphy.  Relevant data have been collected from eleven or possibly twelve of the 48 languages in Appendix 1.  In all but two of these the reflex of *maN- or *paN- has an allomorph which makes use of VE in monosyllabic bases, but not in polysyllables.

Kiput: In Kiput the prefix N- is realized as Ne- in historically derived monosyllables regardless of the initial segment of the stem: bei? ‘damp’ : Ne-bei? ‘dampen’ < PMP *baseq (cp. bagi? : magi? ‘divide, share’), ciët ‘paint’ : Ne-ciët ‘to paint’, raan ‘light in weight’ : Ne-raan ‘make something lighter’, sei? ‘water’ : Ne-sei? ‘sprinkle with water’ < PMP *bahaq ‘floodwaters’ (cp. sidut ‘sipping’ : ñidut ‘to sip’), tot ‘fart’ : Ne-tot ‘to fart’ (cp. tapaan ‘winnowing basket’ : napaan ‘to winnow grains’).  Since the only c-initial or r-initial bases which were recorded with the prefix N- are monosyllables, it is unclear whether the same prefixal allomorph would appear before similar bases of two or more syllables.

Kayan: In Kayan the prefix N- is realized as Ne- in monosyllables regardless of the base-initial consonant (Na- before bases that begin with h, due to a general morpheme structure constraint which rules out schwa before a glottal fricative): bah ‘loincloth’ : Ne-bah ‘to wear a loincloth’< PMP *bahaR (cp. biaN ‘split’ : miaN ‘to split’), huN ‘sun hat’ : Na-huN  ‘wear a sun hat’ (cp. hurah ‘a stay, a strut’ : ñurah ‘prop up with stays or struts’), kup ‘unburned branches left after burning fields for planting’ : Ne-kup ‘to clear away unburned branches before planting’ (cp. kesem ‘diving’ : Nesem ‘to dive’), tiN ‘a line or cable stretched between two points’ : Ne-tiN ‘stretch a straight line between two points’ (cp. timek ‘shooting’ : nimek ‘to shoot’).  Southwell (1980) gives some polysyllabic bases with Ne- where we would expect NS, as with bakéh ‘a friend’ : Ne-bakéh ‘walk with arm around the shoulder of a friend’. Although the database in Blust (1977) is much smaller than that in Southwell (1980), and so may not be representative, I recorded only NS in polysyllabic bases that begin with b, h, or a voiceless obstruent.

Kenyah of Long Anap: In Highland Kenyah dialects generally monosyllables take Ne-, apparently regardless of the base-initial segment.  This is seen most clearly in sap ‘smoke’ : Ne-sap ‘to smoke, smoulder’ where, contrary to expectation, s is not replaced by a palatal nasal (cp. suat ‘a wound’ : me-ñuat ‘to wound’).  Since the only recorded examples of (me)N- before c- occur in monosyllabic bases it is difficult to determine whether the form of the prefix in co? ‘far’ : Ne-co? ‘separate things, put things apart’ is determined by the base-initial consonant, or by the canonical form of the base.

Malay: Monosyllabic bases generally take an allomorph meNe- of the active verb prefix which appears as meN- before vowel-initial bases, as in bél ‘bell’ : meNe-bél ‘to call by ringing a bell’ (cp. bantu : mem-bantu ‘to help’), cat ‘paint’ : meNe-cat ‘to paint, coat with paint’ (cp. cari : men-cari ‘to search for’), dép : meNe-dép ‘to not finish something as one should do’ (cp. dukuN : men-dukuN ‘to carry on the hip’), gol ‘goal (in a game)’ : meNe-gol-kan ‘to score a goal in play’ (cp. gaNgu : meN-gaNgu ‘to disturb’), sét : meNe-sét ‘to set up, put in place, arrange’ (cp. surat ‘letter’ : me-ñurat-i ‘to write to’), tap : meNe-tap ‘to tap a tree, extract the sap by bleeding’ (cp. tulis : me-nulis ‘to write’).  Bases that begin with c- are variable, as these may take either meNe- or men-: men-cat ‘to paint’ (next to meNe-cat).

Ngaju Dayak: Monosyllabic bases take (ma)Na- as the invariant allomorph of maN-: hai ‘thick, large’ : (ma)Na-hai ‘as thick as’ (cp. hunjur ‘a heap’ : ma-hunjur ‘to heap up’),

tau : Na-tau ‘to help, act in a friendly manner toward’ (cp. tunda ‘a load that is pulled’ : ma-nunda ‘to pull a load’).

Lampung: According to Walker (1976:6) the prefixes N- and paN- are realized as Na- and paNa- before monosyllables: cét ‘paint’ : Na-cét ‘to paint’ (cp. cakaq : ñakaq ‘to climb’), piq ‘to put, place’ : paNa-piq-an ‘letter left when eloping’ (cp. pagas : magas ‘to stab’), toq : Na-toq-ko ‘to throw something away’ (cp. tuNgu ‘wait for someone or something’ : pa-nuNgu ‘a guard’).

Javanese: In monosyllables N- ‘active verb’ is realized as Nu- before bases that begin with w-, and as Na- and Ne- before bases that begin with other vowels (these variants apparently are not interchangeable, and phonological conditions for their distribution cannot yet be stated): wot ‘makeshift bridge of bamboo, wood or rope’ : Nu-wot ‘cross a narrow bridge’ (cp. wates ‘boundary; limit’ : mates ‘set limits’); lih ‘change places’ : 
Ne-lih ‘to move, change residence’ (cp. lilin ‘candle; wax’ : N-lilin ‘to coat with wax’, 

lor ‘north’ : Na-lor ‘move northward’ (cp. lerem ‘having settled down’ : N-lerem ‘to calm someone down’), kop-kop-an ‘mark on the skin resulting from treating a headache by pressing a hollow hemispherical object against the forehead’ : Ne-kop ‘to treat a headache in this way’ (cp. kukuh ‘strong, resistant’ : Nukuh ‘strengthen’), seg ‘crowded condition’ : Ne-seg ‘to push, to crowd’ (cp. sela ‘gap, interval’ : ñela ‘interrupt, intervene’), toh ‘gambling stake’ : Ne-toh ‘to bet something’ < PMP *taRuq (cp. tolèh ‘turning the head constantly’ : nolèh ‘turn the head’).  Horne (1974:xxii) points out that Na- or Ne- appears ‘rarely and irregularly’ before some polysyllabic bases, as with wènèh ‘give’ : Ne-wènèh-i/Nu-wènèh-i (rare variants of mènèh-i) ‘to give’, botoh ‘gambler’ : Na-botoh-an ‘to gamble’, or wonten ‘there is/are’ : Na-wonten-aken ‘create, establish, bring about’.

Balinese: In Balinese the prefix N- is usually realized as Ne-, or more rarely Na- in monosyllables: bél ‘bell’ : Ne-bél ‘to ring a bell’, bok ‘hair’ : Ne-bok-in ‘to provide with hair’ < PMP *buhek (cp. binder ‘to turn around, rotate’ : minder ‘to turn something around, rotate something’), cét ‘paint, color’ : Ne-cét ‘to paint, to color’ (cp. catut ‘tweezers’ : ñatut ‘to pull out with tweezers’), koh ‘ashamed’ : Ne-koh ‘to be reluctant’ (cp. kepet ‘a fan’ : Nepet ‘to fan someone’), pét ‘to seek, to get’ : Ne-pét ‘to get food and lodging in return for occasional work’ (cp. pumpun ‘to gather’ : mumpun ‘to gather something, as firewood’), soN ‘hole, eye of a needle’ : Ne-soN ‘to make a hole, hollow out’ (cp. sorog : ñorog ‘push, slide’), téh ‘tea’ : Ne-téh-aN ‘to make tea’; ton : Na-ton ‘to see, look at’ (cp. tumpel : numpel ‘to hit precisely, hit exactly’).

Sasak: In monosyllabic bases the prefix (me)N- is invariably realized as Ne-: baN ‘to call to’ : Ne-baN-in ‘tp be called’ (cp. beli : meli ‘to buy’),  pon : Ne-pon ‘to transplant the first nine rice stalks’ (cp. puter ‘turning’ : muter ‘to turn’), sak ‘to hate’ : Ne-sak-aN ‘to be hated’ (cp. sandi : ñandi ‘ready, prepared’).

Chamorro: Topping (1973:215) cites the apparently irregular form man-sen ‘become happy’, and notes that ‘Ordinarily when the prefix man- is affixed to a stem with an initial s, consonant assimilation takes place, as in man + saga > mañaga.  For some unexplainable reason the expected assimilation does not occur in the form mansen.  One possible explanation is that sen is really a prefix and is therefore not subject to the morphophonemic rule of consonant assimilation.’  However, given the comparative context that has been developed with the preceding examples it appears at least as likely that Chamorro, like many other languages, exempts monosyllables from the process of nasal substitution.   Finally, Newman (1984:12ff) assembled some limited evidence from  Malay which suggests that base-initial voiceless obstruents also resist NS in trisyllables, where NA appears unexpectedly, in some forms.

In three known languages base-initial consonants in monosyllables undergo NS just as they do in polysyllables: Tausug bī  : ma-mī ‘to buy’, bīn : ma-mīn ‘to instruct’ (cp. bunu’ ‘fighting, killing’ : ma-munu’ ‘to fight, to kill’), kās : ma-Nās-Nās ‘to court’ (cp. kahuy ‘wood’ : ma-Nahuy ‘gather firewood’); Iban pit : mit ‘to plait’ (cp. pilih ‘chosen’ : milih ‘to choose’), sup : ñup ‘to swell’ (cp. samun ‘robbery’ : ñamun ‘to rob’), tal : nal ‘to sear, cauterize, brand’ (cp. tunda’ : nunda’ ‘to follow, imitate, mimic’); Palauan /dúl/ : m(-lúl ‘broil, roast, burn’ : k(-dúl ‘burn each other’ (< *tunu), /kard/ : (N-árd ‘nibble, munch, bite’ : k-l-árd ‘was bitten’ (< *karat).  It is clear, however, that NS existed as an active process in these languages before monosyllabic content words were created by sound change.

Why should the morphophonemic behavior of base-initial consonants under prefixation with a reflex of *maN- or *paN- be sensitive to the number of syllables in the base?  Tharp (1974:88) suggested that VE in monosyllabic bases where NS is expected may be motivated by considerations of structure preservation, since it prevents ‘the functioning of assimilation and deletion processes, which would reduce monosyllabic stems beyond recognition.’  This idea has a certain intuitive appeal, but the occurrence of NS with monosyllabic bases in Taosug, Iban, and undoubtedly other languages for which we have insufficient data shows that the preservation of a monosyllabic base form can be violated whether the affix is full, as in Tausug bī  : ma-mī ‘to buy’, or reduced, as in Iban pit : mit ‘to plait’.  Despite their brevity speakers of these languages evidently have no difficulty in recognizing that bī and mī, or pit and mit are morphologically related forms of the same base words.

What is striking about the special behavior of monosyllables is that many languages have independently developed the same distinctive treatment of these forms, which could only have arisen as a product of sound change which reduced original bases of two (or more) syllables to bases with a single syllable peak.  An alternative explanation which is independently motivated is that the great majority of content morphemes in connected speech are disyllabic (or longer).  The use of VE with monosyllables would thus ensure that the affixed forms, which presumably had higher frequency in spoken language, would contain at least two syllables.  Finally, given an independent development of VE in historically secondary monosyllabic bases prefixed with a reflex of *maN- or *paN- we would expect some variation in the quality of the epenthetic vowel, and indeed we find both e (schwa) and a, the two best candidates (in that order) for an unmarked vowel in those Austronesian languages that preserve the original contrast of *e and *a.

4.7. Distant conditioning.  A number of variations on the form of NS have now been noted.  Most variants are attested in several languages, and some type of general explanation can be proposed for them.  In addition, however, there are a few reported conditions on NS which are: 1) peculiar to a single language or pair of languages, and 2) the result of what appears to be distant conditioning.

In Timugon Murut of western Sabah, according to Prentice (1971:112) NA and NS mark slight syntactic differences with the same base so long as this base does not contain a medial consonant cluster.  For bases with a medial cluster, however, the contrast is realized as one of ND vs. NS, as in tutu : man-tutu ‘subject will pound [object]’ vs. ma-nutu ‘subject will pound object’, but tumbuk : ma-tumbuk ‘subjects will thump each other’ vs. ma-numbuk ‘subject will thump object’.   Stated differently, NA is superseded by ND in bases that contain a medial consonant cluster.   

Mead (1998:100), drawing on a source that I have not been able to consult (Tapehe 1984), reports a similar constraint from Mori Bawah of southeast Sulawesi, but with a further qualification: base-initial voiceless obstruents normally show NA with the prefix moN-, but the expected nasal deletes if the second consonant of the base is a voiceless prenasalized stop.  Again, consonant deletion appears to be motivated by a constraint against consonant clusters in successive syllables, but in this language the constraint is sensitive to the voicing of a medial prenasalized obstruent.

In Ngaju Dayak, as reported by Dempwolff (1922:195ff) NS normally is found only with base-initial voiceless obstruents, while base-initial b, d, j, g take NA.  However, a subset of bases which begin with a voiced obstruent also undergo NS.  According to Dempwolff (1922:195) ‘Der grösste Teil dieser Fälle … zeigt bei näherer Prüfung des Lautbestandes, dass in der nächsten Silbe des Wortes ein Nasal oder eine Nasalverbindung folgt.’  Although he states that a simple medial nasal is sufficient to trigger NS for base-initial voiced obstruents, all examples that Dempwolff actually cites contain –NC-, as with buNkus ‘bundle’ : ma-muNkus ‘wrap into a bundle’, dindiN ‘wall’ : ma-nindiN ‘make walls’, jenjaw ‘loitering’ : ma-ñenjaw ‘to loiter around’, or gundul ‘what is sheared or shaved’ : ma-Nundul ‘to shear, to shave’.  For each type it is noted that there are known exceptions in which the base takes NA despite the presence of a medial nasal + obstruent sequence.  His basic claim thus seems to have been that sequences of nasal + obstruent tend to be avoided within the same word.  While a constraint of this type is absolute in Timugon Murut, it evidently is optional in Ngaju Dayak, as seen in the many exceptions that Dempwolff conscientiously listed.

As noted earlier, because of prefixal vowel harmony Balantak maN- ‘active verb’ is allomorphically complex even with the same base-initial consonant, as in mim-pipir ‘to splatter’, mom-popok ‘to cut’, mum- pupu ‘to pick’, man-tatapi ‘to wash clothes’, or meN-keke ‘to dig’.  There is, however, a second and more puzzling complication: as explained by Busenitz (1994:3) base-initial p- is subject to NS unless the onset of the next syllable is also p, in which case NA takes place: pake: ma-make ‘to use’, penek : me-menek ‘to climb’, piile’ : mi-miile’ ‘to see’, posuu’ : mo-mosuu’ ‘to send’, pukul : mu-mukul ‘to hit’, but pipir : mim-pipir ‘to splatter’, popok : mom-popok ‘to cut’, pupu : mum-pupu ‘to pick’.  The facts in Balantak are thus doubly bizarre.  First, since it meets the ‘elsewhere’ condition NS appears to be the basic form of prefixal allomorphy for maN- with base-initial p-.  Balantak thus evidently qualifies as a language in which NS applies to a single base-initial consonant.  Second, what speakers evidently are trying to avoid through the oddly conditioned use of NA with p-initial bases is an affixed word which contains the phoneme sequence -mVp- (-mp- is fine).  This is clearly distinct from the avoidance of unlike labials in successive syllables which underlies PNS, since all indications are that PNS is suspended where the first labial is a nasal.  Relatively little lexical data is available for Balantak in published sources, and it is unclear whether the sequence –mVp- can occur within a morpheme.

5. Tharp (1974) and Newman (1984).  In a useful unpublished manuscript Tharp (1974) examined the phonological processes associated with what he called ‘nasal verbal prefixes’ in 23 languages: Tagalog, Cebuano (called ‘Cebu-Bisaya’), Bikol, Maranao, Tausug (alternatively called ‘Sulu’), Sangir, Bolaang Mongondow, Tondano, Kankanaey, Ilokano, Kalinga, Bontok, Batad Ifugaw, Balangao, Ibanag, Malay/Indonesian, Sichule, Malagasy, Javanese, Sundanese, Karo Batak, Balinese and Iban.
  Seven of these are languages not included in the present study (Tausug, Tondano, Kankanaey, Kalinga, Balangao, Ibanag and Sichule), but a consideration of the additional data in these languages does not materially affect any of the major conclusions reached here.  Not surprisingly, Tharp and I have independently arrived at some of the same conclusions.  However, there are some differences in assumptions, reporting of the data, and conclusions, and it will be useful to survey these briefly here.  

Following Dempwolff (1934:30), Tharp (1974:1) assumes that *maN- (he does not mention *paN-), is historically a complex of *ma- + N-.  Since the merits of this analysis were discussed in sect. 4.2 no further discussion is needed.

Perhaps the most interesting observation in Tharp (1974) which does not emerge clearly from the data in the present study is that the prefixal vowel raises to schwa in some languages before certain base-initial consonants.  In Appendix 1 this is seen in Sangir before bases that begin with d, g, nasals, h and l, hence in bases associated with NA or ND, but not with NS: dirihe? ‘yellow’ : men-dirihe? ‘to make something yellow’, galuma ‘decoration’ : meN-galuma ‘to festoon, decorate’, munara ‘work’ : me-munara ‘to work’, haghu ‘invitation’ : me-haghu ‘to invite’, lighi : me-lighi ‘to file down a sharp point’, but bimbaN ‘desire’ : ma-mimbaN ‘to arouse desire’, puntuN : ma-muntuN ‘finish, complete something’, tetase? : ma-netase? ‘to break, snap, as thread or rope under tension’, kapu ‘rubbing’ : ma-Napu ‘to rub’, sile ‘scoop net’ : ma-nile ‘catch shrimps and small fish in a scoop net’. Tharp reports a similar process of low vowel rasing in the reflex of *maN- for both Bontok in the northern Philippines (where it occurs with bases that undergo NA), and Maranao in the far south (where is occurs with bases that undergo ND).  Although Tharp does not comment on the point, it is noteworthy that none of the three languages which raise the prefixal low vowel do so when a base-initial consonant undergoes NS. 

Tharp’s Bontok data, which are credited to a personal communication from Lawrence A. Reid, show NS for all base-initial obstruents.   For base-initial nasals, however, Tharp states that ‘The nasal prefix does not co-occur with nasal-initial stems,’ and for bases that begin with l, w or y he gives men- + the base-initial consonant.  Reid (1976) does not mention an allomorph men- (although this is found in Kankanaey).  In a personal communication dated July 5, 2003, however, he states that Central Bontok, Kankanaey men-, Guinaang Bontok min- reflects *maR-, and ‘appears to be replacing maN- in these environments.’  By ‘these environments’ he evidently means ‘before base-initial liquids, nasals and glides’, as these are the only types of bases which show prefixal vowel raising. Whether one assumes that Central Bontok men- reflects *maN- or *maR-, the issue of vowel raising is the same, and its motivation remains unclear.  In this context Tharp (1974:58) also draws attention to the mid-vowel of the Malay/Indonesian prefix meN-, but this change is a consequence of the neutralization of prepenultimate vowel contrasts as schwa, and so has no direct bearing on the issues raised by vowel raising in the other languages cited.

Tharp’s Maranao data were collected directly from a native speaker.  These show NS for all base-initial obstruents and h-, but ND together with prefixal vowel raising for base-initial nasals, l- and r-.  Although Tharp speculates (1974:93) that prefixal vowel raising in Maranao, Bontok and Sangir may be motivated ‘by the extra effort needed to pronounce the following non-syllabic syllable-final segment followed by another non-syllabic’, all three languages permit low vowels before a consonant cluster in many base morphemes.

Tharp’s conclusions are mostly summative statements of the primary observations in his paper.  He does, however, venture some remarks on the history of NS and related morphological processes, as follows: 1) the prefix responsible for the rich allomorphy examined in his paper probably had the shape *N-, and commonly occurred ‘in collocation with an independent prefix of the shape *ma- or *m(- as a compound prefix *maN- or *m(N-,’ 2) the prefixal coda probably assimilated to the place of a base-initial consonant, 3) base-initial voiceless obstruents probably deleted following the nasal prefix, but base-initial voiced obstruents probably did not, with the possible exception of *b, 4) ‘a degemination process and glottal stop insertion process were probably active in the proto-language.’  No attempt is made to reconstruct more specific detail than this.

Newman (1984), who was naturally unaware of Tharp’s earlier work, cites data from fewer languages --- some eleven in all ---, and he often refers to only selected portions of the total system of allomorphy.   The advance that this publication achieves is theoretical: it is much more focused on typological variation in the process of NS, and attempts to provide explanations for both canonical and deviant patterns.  The presentation begins with a discussion of ‘the nature of nasal replacement’, considering several conceptual schemas for what is involved in NS.  This is followed by a discussion of the peculiarity that base-initial s- is matched with the palatal nasal ñ- in languages which have a phonemic palatal nasal (and in Alumbis Murut, which evidently does not).  A typology of attested and predicted systems of NS is then proposed which agrees closely with the data in Appendix 1 of the present paper.  The remainder of Newman (1984) is devoted to a discussion of syllabic and functional constraints on NS, and of the behavior of NS in borrowed vocabulary.  Neither Tharp nor Newman mention PNS, and unlike Tharp, Newman attempts no historical reconstruction.  

6. The history of nasal substitution and related phenomena.  The history of NS and related processes in AN languages raises two interrelated sets of questions.  First, faced with the diversity of attested patterns, what pattern of allomorphy for *maN- and *paN- can most plausibly be attributed to PMP?  Second, given a PMP baseline, what types of innovations can be inferred in the daughter languages, what might have motivated them, and where they agree what are the arguments for shared innovation vs. convergence?

PMP had four vowels: *i, *u, *a and *e (schwa).  The commonly accepted consonant inventory of PMP included the 21 segments shown in Table 6:

TABLE 6

The consonant inventory of Proto-Malayo-Polynesian
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Symbols which require some explanation are 1. *c and *z: voiceless and voiced palatal affricates respectively, 2. *q: voiceless uvular stop, 3, *j: probably a palatalized voiced velar stop ([gy]), 4. *r: probably an alveolar flap, and 5, *R: probably an alveolar trill (which became uvular in many languages).  Of these *j and *y did not occur in initial position, although historically secondary y- developed in many daughter languages through sound change, morphological reanalysis or borrowing.

One other type of background information will be useful in the following discussion.  As already seen, it is an open question whether WMP is a valid linguistic subgroup.  Within the collection of languages that has been designation by this name some subgroups have been established with confidence, but the grouping of many other languages remains uncertain.  The major subgroups that have a bearing on the issues of reconstruction which will be discussed below are the Philippine group, and the North Sarawak group.  The first of these includes all but a handful of the languages of the Philippine archipelago, together with the Sangiric, Minahasan and Gorontalic languages of northern Sulawesi.  Languages 1-17 and 41-43 in Appendix 1 are members of this phylogenetic unit.  The Samalan languages, spoken by so-called ‘Sea gypsies’ of the southern Philippines, and represented by Mapun and Yakan in Appendix 1, are not members of the Philippine group.  Although it is sometimes said that the Samalan languages originated in Borneo, their position within the Austronesian language family is yet to be determined.   The North Sarawak group includes languages 23-27, but North Sarawak probably is part of a larger grouping which includes the languages of Sabah (hence Kadazan in the present database).

It seems clear without extended discussion that vowel-initial bases took *maN- and *paN- without change.  Although some contemporary Philippine languages distinguish bases which require the insertion of glottal stop following the prefix from bases which do not, this does not seem to be a widely-shared or historically old phenomenon in Austronesian languages.  In general glottal stop in these languages reflects PAN *q (probably a uvular stop), and since *q does not survive as a uvular stop in any Malayo-Polynesian language the form of prefixal allomorphy with *q-initial bases remains obscure.

Despite the problems surrounding *q, prefixation with *maN- and *paN- clearly triggered NS in bases that began with *p, t, *s, and *k.  As seen in Figure 1, this is almost universally the case in the modern languages, the only real exceptions being 1) the occurrence of NA in Balantak and Mori Bawah with all base-initial voiceless obstruents, 2) the occurrence of both NS and NA with the same base in some languages, 3) the occurrence of ND with base-initial s- in Gorontalo, and 4) the occurrence of NA with base-initial k- in both Karo Batak and Toba Batak and in Sasak.  There seems to be no reasonable alternative, then, to inferring a pattern of NS for PMP bases that began with *p, *t, *s and *k. 

This brings us to the palatal obstruents.  Relatively few languages distinguish *c from *s, a fact which has led some Austronesianists to question whether a distinction ever existed

(Wolff 1988).  However, if a *c : *s contrast is not fairly old in Austronesian we face difficulties in accounting for the agreement of several widely separated languages which distinguish these segments in cognate morphemes.  Appendix 1 contains directly inherited reflexes of *c (as opposed to borrowed reflexes of *c, or c reflecting other consonants) for ten languages.  In six of these (Iban, Lampung, Sundanese, Javanese, Balinese, Sasak) base-initial c- undergoes NS.  In four others (Malay, Karo Batak, Rejang, Makasarese) it does not.  Since several of the languages which show NS for this type of base are closely related (Balinese, Sasak), or are in close geographical proximity (Lampung, Sundanese, Javanese) it seems entirely plausible that the occurrence of NS with base-initial c- could be a product of two or three convergent innovations.  However, the languages which disagree with the general pattern of NS also disagree with each other: Malay and Karo Batak show NA, Rejang shows ND, and Makasarese shows NA plus manner assimilation.  Although the issue remains far from settled then, it appears likely that if PMP *c was indeed distinct from *s bases that began with these two phonemes underwent different patterns of allomorphy with the prefix *maN-.  Just which pattern occurred with base-initial *c- remains unclear, although NA is best supported by the slender body of available evidence.

Base-initial voiceless obstruents show fewer innovations than other types of base-initial consonants.  One innovative pattern which stands out clearly in Table 3 is the use of NA in Balantak and Mori Bawah for all bases which begin with a voiceless obstruent.  In both languages there is a small, phonotactically highly constrained, sub-pattern: as noted earlier, in Balantak p-initial bases show NS unless the onset of the second syllable is p.  In Mori Bawah, on the other hand, the prefix moN- is realized as mo- + homorganic nasal before base-initial voiceless obstruents, but as mo- with no nasal coda before all other base-initial consonants, and as mo- + ? before base-initial vowels, with one narrow class of exceptions: if the second consonant of the base is a voiceless prenasalized stop the prefix moN- is realized as mo- regardless of the base-initial consonant (Mead 1998:100).  These patterns are peculiar, and clearly innovative.  The question is what might have motivated them.  

It does not appear likely that it will be possible to find a common explanation for the innovative patterns of prefixal allomorphy in these two languages.  In Balantak NA may have been generalized from base-initial voiced obstruents to base-initial voiceless obstruents, but a similar explanation for Mori Bawah would require a more complicated scenario in which NA was generalized from base-initial voiced obstruents to all base-initial obstruents and then replaced by ND before base-initial voiced obstruents.

Alternatively, for Mori Bawah it is conceivable that the affix in question reflects *man- rather than *maN-.  A fuller understanding of the history of these innovative systems in eastern and southeastern Sulawesi probably will require a bottom-up reconstruction with a much larger database than the one considered here.
The facts in Timugon Murut may be more widely shared with other languages in Sabah (for which few good descriptions are available), but again are clearly innovative.  As in Philippine languages such as Pangasinan the difference between the use of NS vs. NA with the same base may derive historically from prefixation with distinct affixes *maN- and *man-, of which only the former triggered NS.  If so, however, the original distribution has been reinterpreted so that it is now possible to see the entire range of allomorphic variation in relation to a single underlying prefix.

As noted already, the use of ND with base-initial s- in Gorontalo may be a feature of loanwords.  Alternatively, Gorontalo may have simplfied the system of prefixal allomorphs preceding base-initial consonants into two classes: NS with voiceless stops and b-, vs. ND for everything else.  In the process of creating this binary categorization base-initial s- came to be classified with the ‘default’ category, in agreement with the only other base-initial voiceless fricative, since base-initial h- also is found in association with ND.

For reasons that remain obscure Karo Batak, Toba Batak and Sasak agree in exempting at least some bases that begin with k- from the usual process of NS.   Since base-initial voiced obstruents show a similar tendency to allow NS more readily with labials than with dentals, and more readily with dentals than with velars, there may be a generally greater resistance to NS among velar stops than among pre-velar stops without respect to voicing  

Finally, in trying to reconstruct the allomorphic patterns associated with *maN- and *paN- monosyllabic bases pose a particularly interesting problem, since they often disallow NS regardless of the base-initial consonant and its morphophonemic behavior in words of more than one syllable.  Because PMP and PWMP had few if any monosyllabic content morphemes, it must be assumed that the pattern of VE which is common with monosyllabic bases developed independently.  Even if we exclude Chamorro on the grounds that it presents little evidence for special treatment of monosyllables (and does not use VE), many languages in Borneo, Sumatra, Java, Bali and Lombok show this feature.  Since there are no known grounds for a subgroup which includes all and only this set of languages, it appears that prefixal allomorphs Na-, Ne-, maNa- or maNe- must have been innovated in connection with monosyllabic bases through several independent historical changes.

As already seen, base-initial voiced obstruents present far greater allomorphic variety in association with reflexes of *maN- and *paN- than is true of bases that begin with a voiceless obstruent.  Given the diversity of allomorphic patterns for these bases it is best to treat them one at a time rather than as an undifferentiated class.   Despite this variety certain inferences seem relatively uncontroversial.   First, as seen in Table 4, the majority of languages in Appendix 1 use NS with base-initial b-.  This is true without qualification for 27 of the 48 languages in this database (using Itawis v < *b as representative of the directly inherited lexicon), and it is additionally true for another eight languages which permit NS with at least some bases that begin with a voiced bilabial stop.  The languages which exhibit this pattern are not only numerous, but are geographically and phylogenetically diverse.  A hypothesis that NS with base-initial b- is historically secondary would therefore need to present arguments for massive parallel change.  To avoid this problem it is simpler to posit a PMP system of prefixal allomorphy in which NS occurred not only with base-initial *p-, *t-, *s- and *k-, but also with *b-.

Since there is support for the view that PMP base-initial *b- behaved like *p, *t, *s and *k in contact with the prefixes *maN- and *paN-, one might easily assume that a similar inference is justified for PMP *d.  Of the 48 languages in Table 4 NS occurs with base-initial d- reflecting *d in 19 cases.  For three of these NS coexists with a second option: VE in Kiput and NA in Ngaju Dayak and Balinese.  What is striking about the pattern of prefixal allomorphy for base-initial d- is that the use of NS is heavily concentrated in Philippine languages (12 of the 19 cases).  This is true of most languages of northern Luzon, and somewhat less true of the languages of the central and southern Philippines.  The use of NA in connection with base-initial d-, on the other hand, shows no particular geographical or genetic preference: some languages of the central and southern Philippines, Malagasy, Malay, the Batak languages of Sumatra, Javanese, Sasak, Sangir, Bolaang Mongondow and Makasarese.  The hypothesis that requires the fewest unmotivated convergent innovations in this case is that PMP base-initial *d behaved differently from base-initial *b: whereas the labial stop occurred with NS, the alveolar stop probably occurred with NA.

Reflexes of PMP *z (a voiced palatal affricate) are found in Table 4 under j-.  These are known from fourteen languages in which they appear to be directly inherited.  As seen in Figure 3, the dominant pattern for base-initial j- is NA, and the same can be said for base-initial g-.  Since no other other allomorphic pattern is a serious competitor, we have no reason to doubt that PMP bases that began with any voiced obstruent other than *b underwent NA.

The changes of allomorphic patterning associated with base-initial voiced obstruents are more numerous and complex than those associated with base-initial voiceless obstruents.

Although base-initial b evidently was associated with NS in PMP, it is now associated with NA in many daughter languages.
 In some languages, as Pangasinan, Malay or Javanese, base-initial b- shows invariant NA, but in others (Tagalog, Timugon Murut, Kiput, Kenyah, Ngaju Dayak, Karo Batak, Lampung, Sundanese, Balinese, Sasak, Bolaang Mongondow) bases that begin with a voiced bilabial stop may take either of two prefixal allomorphs, or the class of bases that begin with b- may be split between different prefixal allomorphs.  

One possibility is that PMP base-initial *b showed variation between NS and NA.  Given the distributional evidence, however, the most likely scenario is that PMP b-initial bases were associated only with NS, but were reinterpreted in many daughter languages through the structural pressure exerted by the pattern of NA with other base-initial voiced obstruents.  Support for this interpretation is seen in languages like Mapun, Yakan or Kayan, where base-initial b- shows NS, but other base-initial voiced obstruents show VE, consistent with the hypothesis that NS with b- is a structural feature inherited from PMP.  In Kenyah and Sundanese, on the other hand, base-initial d-, g- and j- show VE, but b- undergoes either NS or VE, suggesting historically secondary variation resulting from the structural pressure exerted by a dominant pattern of allomorphy for a given natural class of base-initial segments.

As might be expected, in a number of languages, particularly in the Philippines the process of NS which was associated with base-initial *b was extended to base-initial *d, and in some languages to all base-initial obstruents.  Similar changes took place in Kelabit, in Iban (after its separation from Malay perhaps 2,000 years ago), and probably in Ngaju Dayak.

Bases that begin with a nasal, liquid or glide also present a wide variety of allomorphic patterns in association with reflexes of *maN- and *paN-.  The nasals can be treated as a class, and these show a predominant pattern of ND. Given the relatively straightforward historical inferences for base-initial voiceless obstruents, it might be concluded that the reconstructed pattern of allomorphy for PMP *maN- and *paN- can be determined by simply choosing the candidate allomorph with the highest number of attested cases.  In Figure 1 this procedure works because there is virtually no competition: reflexes of *p, *t, *s and *k are overwhelmingly associated with NS.  In Figure 3 the decision is somewhat more complicated: while a choice based on simple counting works well for base-initial *b, *g, and to a lesser extent *z, we are left at an impasse in deciding the pattern for base-initial *d.  With base-initial sonorants it becomes increasingly clear that the allomorphy of PMP *maN- or *paN- cannot be determined by simple majority rule in the reflexes.  Numerical values matter, but they must be weighed with two other considerations in mind.  The first of these is subgrouping: the significance of pattern frequency can only properly be evaluated in terms of witnesses, not languages.  In other words, if all members of a well-established subgroup exhibit the same pattern we cannot rule out the possibility that this pattern was a single innovation in the immediate common ancestor of this group.  The second consideration has to do with plausible change paths: some types of change are inherently more likely than others, either because they are motivated by language universals, or because they are motivated by structural properties of the languages in question.   

With base-initial nasals a process of NA is confined within the data sample at hand to languages in the Philippines, and to Chamorro.  ND and VE, on the other hand, are widely distributed, although the latter process appears to be heavily concentrated in the Samalan languages of the southern Philippines, and in Borneo.  Given both absolute numbers and distribution across likely high-order subgroups, then, a hypothesis that PMP *maN- and *paN- deleted the nasal coda before base-initial nasals appears to demand the fewest convergent innovations.  However, when we consider the innovations that such a reconstruction implies its appeal fades rapidly.  If base-initial nasals were associated with a process of ND in PMP, then a number of languages in the northern Philippines have replaced this pattern with one of NA, and many others in the southern Philippines and Borneo have replaced it with a pattern of VE.  Not only is no motivation apparent for these changes, but the very source of the new allomorph is obscure.  From pairs like mala : ma-mala new prefixed forms mala : maN-mala or mala : maNa-mala were created, presumably by the extension of an existing pattern.  For base-initial *d, the pattern supporting an extension from NA to NS is reasonably clear: NS was already used with base-initial voiceless obstruents and *b, and it was only a short step to extend this pattern to *d.  Other languages underwent the same change and subsequently generalized NS to all base-initial voiced obstruents.  However, a proposed change which introduced an innovative pattern of NA or VE for bases that began with a nasal is quite different.

Base-initial obstruents and base-initial nasals exhibit an interesting difference: whereas the prefixal nasal invariably assimilates in place of articulation to a following obstruent in either NS or NA, a number of Philippine languages preserve the prefixal coda as a velar nasal before m- or n-, as with Bontok maN-milmil ‘crush something’, or maN-nawnaw ‘dilute a liquid’.  Other languages, as Botolan Sambal, preserve the nasal coda, but assimilate it to the place of the base-initial nasal.  Nasal deletion can be seen as the next step after place assimilation, and VE can be seen as an option to place assimilation and eventual deletion.  If this velar nasal had not been present from the beginning before base-initial nasals it is difficult to see how it could have been introduced, since apart from the trivial case of *g-, only base-initial vowels permitted it to surface, and it is unlikely that the pattern for vowels would have been extended to that for nasals.  On the other hand, if PMP *maN- and *paN- retained the velar nasal before bases that began with a nasal, both ND and VE could be seen as ways of breaking up difficult consonant clusters.  Given the likelihood that such a development could have taken place independently in many separate languages, it seems best to infer that PMP *maN- and *paN- surfaced with an unassimilated velar nasal before base-initial nasals.

Since PMP lacked word-initial *y- the evidence for glides must be based largely on reflexes of base-initial *w, although historically secondary palatal glides behave very much like w-.  Figure 6 shows strong numerical support for the inference that PMP base-initial *w was associated with NA, but the pattern in this case is strongly correlated with subgroup boundaries.  This somewhat reduces the force of the raw numbers, but they nonetheless stand when we consider plausible change paths.  As with nasals, the association of ND with base-initial *w in PMP would imply that allomorphs maN- and maNa- had replaced earlier ma-, but the only source for the innovative allomorph would be base-initial vowels.  The argument for allomorphy of PMP *maN- with base-initial glides is thus essentially the same as that for nasals: PMP probably had *maN-w.

For base-initial liquids there simply is no dominant pattern.  Again, however, there appears to be a strong correlation of pattern type with known subgroup boundaries.

For both liquids, but especially for l-, NA is heavily attested in the languages of the Philippines (14 of the 20 instances with base-initial l-), while VE is heavily attested in the non-Philippine Samalan languages of the southern Philippines, and in Borneo.  However, VE is also fairly well represented for base-initial l- in northern and southern Sumatra, and is found in Sundanese of west Java, Sasak of Lombok and Balantak of eastern Sulawesi.  Base-initial r- provides little information that can help us to assign allomorphy profiles to PMP *r (which is rare in the daughter languages), or *R (which is often reflected as a  non-rhotic consonant or as zero).  

Since all languages in Appendix 1 except Mukah Melanau appear to employ the same pattern of prefixal allomorphy for base-initial l- and r- it will be assumed that PMP did the same.  No clear advantage emerges in either case, but one further consideration may be relevant.  As noted already, in the great majority of languages for which information is available monosyllabic bases use VE under prefixation with a reflex of *maN- or *paN-.  Because few if any monosyllabic content morphemes can be assigned to PMP or other early Austronesian proto-languages it follows that the pattern of prefixal allomorphy for monosyllables must have been innovated independently in the separate histories of many languages.  If a pattern of VE had been previously unknown with polysyllabic bases, it would have been necessary to create an entirely new allomorph reflecting *maN- or *paN- for newly-evolved monosyllables.  While an innovation of this kind is possible, it seems more likely that an existing pattern with polysyllabic bases would have been extended to monosyllables, and VE is therefore assumed for base-initial liquids in PMP.  Although the epenthetic vowel varies from a reflex of *a to a reflex of *e in individual languages, and may vary within the same language (as with Javanese, Balinese Na- ~ Ne-) the form of VE is the same for both disyllables and monosyllables in all languages which allow this process in both word types.  To this extent at least the evidence is consistent with a hypothesis that VE in monosyllables is historically a product of the extension of a similar preexisting pattern with PMP base-initial liquids. 

The results of this chain of reasoning are presented in Table 7.  In the interest of visual clarity all allomorphic patterns are shown with hypothetical bases ending in *-ala: 

TABLE 7

Probable patterns of allomorphy with PMP *maN- ‘active verb’ and *paN- ‘agent/instrument’

Base


Allomorph of *maN-


Process

*ala



*maN-ala




none

*pala


*ma-mala




NS

*tala


*ma-nala




NS

*sala


*ma-ñala




NS

*cala


*man-cala 




NA

*kala


*ma-Nala




NS

*bala


*ma-mala




NS

*dala


*man-dala




NA

*zala


*man-zala




NA

*gala


*maN-gala




NA






*mala


*maN-mala




NA






*nala


*maN-nala




NA






*ñala


*maN-ñala




NA






*Nala


*maN-Nala




NA






*lala


*maNa-lala




VE






*rala


*maNa-rala




VE






*Rala


*maNa-Rala




VE






*wala


*maN-wala




NA

The most notable feature of Table 7 in relation to earlier tables is that ND is entirely absent.  It is claimed, then, that PMP *maN- and *paN- did not use ND, but that this option developed independently in a number of daughter languages as a way of reducing morphologically-derived consonant clusters. 

7. Theoretical perspectives on Austronesian nasal substitution.  Although the process of NS has long been known to Austronesian specialists, it more recent years it has come to the attention of general phonologists concerned with elucidating typological differences between languages through reference to a general theory of structural variation.  The dominant theory concerned with these issues in phonology over the past decade has been Optimality Theory (OT).

7.1. Basic assumptions of Optimality Theory.  The primary goal of OT is to ‘shed light on the core of grammatical principles that is common to all languages’ (Kager 1999:1).  Two avenues of research can contribute to this aim: language typology and language acquisition.  We are concerned here only with the first of these.  As viewed through OT, typological differences between languages result from differing resolutions of a fundamental antagonism between two types of universal constraints, markedness constraints and faithfulness constraints.  Markedness constraints can be inferred from the typological properties of languages.  Since many languages neutralize the contrast of voiced and voiceless stops word-finally, for example, it can be assumed that the property of voicing is marked for stops in this position.   Moreover, it is important to note that markedness constraints are not abstractions but, as Kager (1999:11) says, ‘phonological markedness constraints should be phonetically grounded in some property of articulation or perception.’

Faithfulness constraints impose limitations on the degree to which input forms can differ from their outputs: in all languages there is an assumed preference for outputs that differ as little as possible from their inputs.  Markedness constraints and faithfulness constraints are thus inevitably at loggerheads.  Since there are no limits placed on the properties of input forms highly marked structures may appear as outputs if perfect input-output faithfulness is observed, but normally languages will move to curtail markedness, as through devoicing final stops.  However, they do so at a cost, since the reduction of markedness requires a violation of faithfulness.  Language typology emerges from the differing strategies of individual languages in coping with this inescapable conflict of markedness and faithfulness.  While both markedness constraints and faithfulness constraints are universal, the dominance relations of these constraints are language-specific. 

Constraint ranking is formally expressed in diagrams (called ‘tableaux’) which explicitly indicate why some potential forms do not surface in a given language (because they violate higher-ranked constraints), and why the attested form is optimal (because it violates only the lowest-ranked constraint, or perhaps no constraint, in which case it carries some feature of markedness).

In considering the conceptual basis for many arguments in OT one is struck by the parallelism with the notion of a conspiracy as originally expressed in rule-based theory by Kisseberth (1970).  Kisseberth’s concern was to show that in the synchronic phonology of a language a strictly rule-based approach fails to capture certain generalizations, namely those in which the output of structurally very distinct rules appears to satisfy a common structural target.  In other words, where a conspiracy is present speakers of a language apparently try to prevent certain rule inputs from becoming rule outputs, and they do this in a variety of ways which show no evident structural relationship to one another.  Rather, they are functionally related.  

The notion of a conspiracy appears to be defensible so long as the evidence supporting it is drawn from a single language, since the data are fairly tightly constrained, and structurally distinct rules that are channeled toward a single output must be motivated by some universal property of language.  One and the same conspiracy can, of course, be found in different languages, but if the argument for functionally related processes consists entirely of comparative data the nature of the argument is fundamentally changed.  Some 6,000 languages are still spoken, many with significant dialect differences, and the number of sound changes or synchronic residues of sound change is therefore at least 6,000 times what one can expect to find in a single language.  Given the range of choices it is hardly surprising that in different languages or language families one can find completely unrelated phonological processes which happen to overlap in eliminating a particular input.  Yet this is precisely the form that many arguments in OT have taken in recent years, and for this reason they are often precariously speculative.

7.2. Pater (1999).  Pater (1999, 2001) has used OT to formalize the properties of NS in Malay/Indonesian in the evident hope of shedding light on 1) why this phonological process is attested at all, and 2) why it takes the particular forms that it does.   As will be seen, Pater (2001) abandons his earlier analysis, but to highlight the difficulties that remain in his current views it will be convenient to retrace the history of his original argument.

Pater (1999) assumed that prenasalized voiceless obstruents are marked (symbolized *NC) and that many languages will therefore have strategies designed to eliminate these sequences.   Various strategies of elimination are possible, as postnasal voicing of the obstruent, deletion of the nasal, or deletion of the stop.  NS, according to Pater, is just one of many theoretically conceivable means for turning marked input clusters into unmarked outputs, and its raison d’être is nothing more or less than the removal of marked sequences.

Even before Pater (1999) had been published, Archangeli, Moll and Ohno (1998), reacting to a prepublication version, found reasons for rejecting *NC.  In its place they proposed a more general constraint *CC which holds that consonant clusters across a morpheme boundary are marked, and hence subject to modification.  There is no need to dwell on their separate proposals here, as Pater (2001) quickly replaced his original claim with a new one, and many of the objections that apply both to Pater (1999) and to Pater 

(2001) apply to Archangeli, Moll and Ohno (1998) as well.

Archangeli, Moll and Ohno (1998) see *NC it as a special case of a more general constraint against consonant clusters, and they consequently reject it outright.  However, it is not necessary to go this far to reject Pater’s claims.  The voicing of stops after nasals but not between vowels in some languages may well provide evidence that nasal + voiceless stop clusters are marked relative to nasal + voiced obstruent clusters.  However, it does not follow from this observation alone that NS in some languages and postnasal voicing in others are functionally related through a single universal markedness constraint.

One obvious problem with the claims about AN nasal substitution in Pater (1999) is that they do not adequately take account of cross-linguistic variability.  At first sight this might not appear problematic.  Afterall, the goal of OT is to account for typological differences through language-specific differences of constraint ranking.  However, if one assumes a single markedness constraint surface typological differences should reflect differences in the ranking of faithfulness constraints only.  As Kager (1999:65) puts it ‘The actual response to *NC in a particular language follows from the interaction of *NC with the set of faithfulness constraints.  The logic of this interaction can be stated as follows.  Assume some high-ranked markedness constraint, such as *NC.  To satisfy it, a change is necessary, which will inevitably violate some faithfulness constraint.  By itself the fact that some change is to be made does not predict which change will be made.’  In other words, the language-specific hierarchy of faithfulness constraints is anchored in a fixed markedness constraint.  Note that this is true regardless of how high or low the markedness constraint appears in the constraint-ranking hierarchy of a given language,

since if markedness is phonetically grounded in some property of articulation or perception the marked feature cannot be a moving target: what is marked in one language is marked in all.  But different patterns of NS in Austronesian languages would then imply different theories about which consonant sequences are universally marked.  To illustrate the scope of the problem, Pater’s hypothesis that NS is an epiphenomenon of a universal markedness constraint *NC, is stated below and then qualified for each distinct class of phenomena that appears to require some modification in the original claim.

*NC: nasal-voiceless obstruent clusters will tend to be altered with significantly higher 

frequency than nasal voiced-obstruent clusters.
 

The basic claim here is that NS is not an arbitrary fact about a particular language or language group, but is motivated by language universals.  In particular, NS takes place because mp, etc. are marked in relation to possible resolutions of this cluster as m, p, mb, etc.  It is true that in the history of some languages voiceless stops have become voiced following nasals, as with Proto-Quechua *mp, *nt, *Nk > Tena mb, nd, Ng.  Since a similar change did not affect intervocalic stops it is difficult to argue that postnasal voicing is a special case of voicing assimilation.  These observations seem to support the view that nasal-voiceless obstruent clusters are marked in relation to nasal-voiced obstruent clusters.   But does it follow from this observation that postnasal voicing in languages generally, and NS in Austronesian languages are functionally related?  There are a number of reasons in addition to those cited by Archangeli, Moll and Ohno (1998) for skepticism regarding this claim.  

First, if NS is an epiphenomenon of unmarking then it must be grounded in universal phonetics.  Yet, as Pater himself recognizes, morpheme-internal sequences of nasal + voiceless obstruent are common in Malay/Indonesian.  In effect, then, the claim must be that nasal + voiceless obstruent sequences are marked only at a morpheme boundary.  But the conditions for NS are more complex than this, since sequences of prefixes allow nasal + voiceless obstruent sequences across a morpheme boundary, as with mem-per-.  To take these observations into account Pater’s constraint must be revised as follows:

*NC, revision 1: nasal-voiceless obstruent clusters will tend to be altered with significantly higher frequency than nasal-voiced obstruent clusters 1) across a morpheme boundary  that precedes a base, but not 2) within a morpheme, or 3) across a morpheme boundary  that precedes an affix.  

The result of incorporating these observations is a restriction on the original claim which must be stated not only with reference to boundaries, but with reference to distinctions among types of boundaries that are not generally recognized as having linguistic significance (morpheme boundary before a base vs. morpheme boundary before an affix). In view of the claim that markedness constraints must be universally grounded in some property of articulation or perception we must ask ‘What kind of phonetic basis can this revised version of Pater’s constraint possibly have?’

Even if we were to stop here the objections to viewing NS as essentially a strategy for unmarking nasal + voiceless obstruent sequences would be consequential, as Pater (2001) recognized himself in retracting his original claim.  However, we cannot stop here.  Pater’s claim clearly is that NS makes reference to a property of markedness which is defined by natural class: in Malay/Indonesian voiceless obstruents undergo NS, while voiced obstruents do not.  But, as we have seen, this is an oversimplification.  Several languages, including at least Malay, Karo Batak, Rejang and Makasarese have a voiceless palatal affricate in native vocabulary which is excluded from the process of NS that affects other voiceless obstruents.  The same is true of Nias, but here c- appears to occur only in loanwords. In order to maintain a version of Pater’s constraint which still refers to a natural class it appears that this class must be limited to voiceless obstruents other than affricates:

*NC, revision 2:  nasal-voiceless obstruent clusters other than prenasalized affricates will tend to be altered with significantly higher frequency than nasal-voiced obstruent clusters 1) across a morpheme boundary that precedes a base, but not 2) within a morpheme, or 3) across a morpheme boundary that precedes an affix.  

Most languages which make active use of a reflex of PMP *maN- or *paN- have no palatal series so the issue of how c behaves does not arise.  However, there is another problem not found in Malay/Indonesian which appears in the majority of languages in Appendix 1: NS affects not only p, t, s, k, but also b.  Although we are now conflating data from different languages in trying to determine the evidence for exactly what consonant sequences are marked, this is no different in kind than the common practice in OT of combining structurally distinct changes in different languages on the grounds that they manifest a common functional type.  Pater’s constraint must, therefore, be restated yet again:

*NC, revision 3: nasal-voiced labial obstruent clusters, and nasal-voiceless obstruent clusters other than prenasalized affricates will tend to be altered with significantly higher frequency than other nasal-voiced obstruent clusters 1) across a morpheme boundary that precedes a base, but not 2) within a morpheme, or 3) across a morpheme boundary that precedes an affix. 

*NC, revision 3 is actually an abbreviation for a series of needed revisions, since some languages permit NS with base-initial voiceless obstruents and b-, but others extend the application of this process to bases that begin with b- and d-, or to bases that begin with any obstruent regardless of voicing.

As noted in sect. 4.6, where relevant data are available NS generally does not take place in monosyllables.  It is clear, then, that Pater’s constraint must be restricted to words of more than one syllable (or, in light of the remarks in Newman (1984:12), perhaps to words of just two syllables):

*NC, revision 4:  nasal-voiced labial obstruent clusters and nasal-voiceless obstruent clusters other than prenasalized affricates will tend to be altered with significantly higher frequency than other nasal-voiced obstruent clusters in words of (at least) two syllables 1) across a morpheme boundary that precedes a base, but not 2) within a morpheme, or 3) across a morpheme boundary that precedes an affix.  

We have not yet quite reached the end.  As seen in sect. 4.3.4, some languages have two maN- prefixes, one with the underlying shape maN-, and the other with the underlying shape man-.  In languages that preserve both of these the former triggers NS, while the latter apparently does not.  But since both prefixes have a nasal coda we must restate Pater’s constraint yet again.  Tentatively we can state this revision in terms of the minimal difference between *maN- and *man- (i.e. N- triggers NS while n- does not), but it is entirely possible that further investigation will show the need to state it in terms of specific affixes.

*NC, revision 5: clusters of velar nasal+voiced labial obstruent, and velar nasal + voiceless obstruents other than affricates will tend to be altered with significantly higher frequency than other nasal-voiced obstruent clusters in words of (at least) two syllables 1) across a morpheme boundary that precedes a base, but not 2) within a morpheme, or 3) across a morpheme boundary that precedes an affix.  

In addition to these qualifications, restrictions on the form of NS which involve conditioning at a distance were noted earlier in Timugon Murut, Ngaju Dayak, Mori Bawah and Balantak.  While some of these conditions appear to have similar motivations, they may differ in detail.

Timugon Murut.  In Timugon Murut (Prentice 1971:112) the dynamic verb prefix maN- may use NS or NA with the same base.  Since such related verbs are said to differ systematically in their syntactic properties the line between allomorph and morpheme is difficult to draw.  The partial paradigm tutu ‘to pound’ : ma-nutu ‘subject will pound object’ : man-tutu ‘subject will pound [object]’, for example, shows that the form of the verb with NS requires an object, while the verb form with NA does not.  Bases which contain a medial consonant cluster, however, make the same syntactic distinction through a contrast of prefixal allomorphs that differ in NS vs. ND: tumbuk ‘thump’ : ma-numbuk ‘subject will thump object’ : ma-tumbuk ‘subjects will thump each other’.  Since the use of ND for expected NA happens only with bases that contain a medial nasal + obstruent cluster, it seems reasonable to infer that this language dissimilates the first of two nasal + obstruent sequences which are separated by a vowel.

Ngaju Dayak.  In Ngaju Dayak of southeast Borneo base-initial voiceless obstruents normally take NS and base-initial voiced obstruents take NA (Appendix 1).  In bases which begin with a voiced obstruent and contain a medial consonant cluster, however, NA is often (but not always) replaced by NS (Dempwolff 1922:195ff, 1937:47) bohol ‘knot’ : mam-bohol ‘tie into a knot’, but buNkus ‘package’ : ma-muNkus ‘wrap, make into a package’, dawa ‘accusation’ : man-dawa ‘accuse’, but dindiN ‘wall’ : ma-nindiN ‘make walls’.  Unlike Timugon Murut, which replaces NA with ND in bases that contain a medial prenasalized obstruent, Ngaju Dayak dissimilates the first of two nasal + obstruent sequences in successive syllables by replacing NA with NS.  The agreement of Timugon Murut and Ngaju Dayak in satisfying the same output condition through different mechanisms (ND in the first language, NS in the second) appears conspiratorial.  However, any use of this observation to support general theoretical claims, must deal with the fact that although prenasalized stop dissimilation is common in Ngaju Dayak, there are many exceptions to the change, and hence many affixed words which do contain prenasalized obstruents in successive syllables.  For some bases there may be only one option, but for others both options may exist, with some semantic distinction signaled by the choice of NA as against NS: bintap ‘slab, plate, thin object’ : mam-bintap ‘beat or forge into thin slabs’, jimput ‘make friends quickly’ : man-jimput ‘attract to oneself, make a friend of someone’, gantoN ‘high, tall’ : maN-gantoN ‘to hang up’ : ma-NantoN ‘be high; to raise, elevate’.

Dempwolff (1922:198), writing some 80 years ago, stated that –NC- dissimilation as found in Ngaju Dayak was unknown in other AN languages.  However, he added that Carl Meinhof (his mentor in historical linguistics) had reported a striking parallel from Bantu languages: ‘In einigen von diesen tritt eine Lautregel in Erscheinung, die von Meinhof als sogenanntes “Gandagesetz” folgendermassen formuliert ist: “Wenn auf die Verbindung eines Nasals mit einem stimmhaften Konsonanten in zweiter Silbe wieder eine Nasalverbindung oder ein Nasal folgt, so bleibt von der ersten Nasalverbindung nur der Nasal übrig.”’  (‘If a prenasalized voiced obstruent is followed in the second syllable by another prenasalized obstruent or a nasal, the first prenasalized obstruent reduces to the simple nasal’).  Meinhof (1912/1913) called this relationship between nasals and prenasalized obstruents the ‘Ganda Law’, after one of the languages in which it was first discovered, but it has since come to be known more commonly in the Africanist literature as ‘Meinhof’s Law’.  Although the phenomena described under the rubric of Meinhof’s Law have figured in recent theoretical discussions of Pater’s *NC (Archangeli, Moll and Ohno1998), a closer look at the details shows that the resemblance between Meinhof’s Law in Bantu and prenasalized stop dissimilation in AN languages such as Timugon 

Murut or Ngaju Dayak  is quite superficial.

First, as Archangeli, Moll and Ohno (1998) observe, Meinhof’s Law affects the nasal portion of unit phonemes (mb, nd, etc.).  In Ngaju Dayak and other AN languages, on the other hand, prenasalized stop dissimilation affects consonant clusters (Dempwolff 1937:45-71).  Second, at least in Kikuyu, the part of Meinhof’s Law which resembles AN nasal substitution affects only bases that begin with a voiced oral continuant or with a vowel (base-initial voiceless obstruents undergo postnasal voicing).  Third, despite 

Meinhof’s use of ‘dissimilation’ the facts in Bantu languages do not appear to be dissimilatory, since 1) a simple medial nasal triggers reduction of a morphologically derived initial prenasalized stop to the simple nasal, and 2) prefixation of a base-initial voiceless obstruent with N- produces a voiced prenasalized obstruent.  Both of these changes increase the phonetic similarity between the onsets of the first two syllables of a word, as with N-(aina > maina (not *m(aina) ‘fine me’, or N-kooNgo > NgooNgo ‘dust’ (Archangeli, Moll and Ohno 1998:16-17).  The processes in Timugon Murut and Ngaju Dayak, on the other hand, seem clearly to be dissimilatory, and Dempwolff’s (1937:47) misleading statement that Ngaju Dayak nasal dissimilation is triggered by either a simple nasal or a prenasalized stop in the next syllable apparently is best attributed to Meinhof’s influence.
Mori Bawah.  As noted earlier, although Mori Bawah of southeast Sulawesi makes no use of NS, it has a constraint which closely resembles prenasalized stop dissimilation in Timugon Murut and Ngaju Dayak.  Mead (1998:100) reports three prefixal allomorphs for moN-, a participial form of the antipassive marker poN-: 1. moN- before initial p, t, k and s, 2. mo- before other initial consonants, and 3. mo + ?  before stems that begin with a vowel. However, if the second consonant of the stem is a voiceless prenasalized stop NA is replaced by ND regardless of the stem-initial consonant: paho : mom-paho ‘to plant’, but piNko : mo-piNko ‘to finish off’, tunu : mon-tunu ‘to roast, grill’ : but tampele : mo-tampele ‘to hit, smack’, etc.  Prenasalized stop dissimilation in Mori Bawah is most similar to the constraint against multiple nasal + obstruent sequences in Timugon Murut, with the qualification that it may be triggered only by medial voiceless prenasalized stops.  Three known AN languages thus share a common tendency to avoid nasal + obstruent sequences within the same word, either through distantly conditioned ND (Timugon Murut, Mori Bawah) or distantly conditioned NS (Ngaju Dayak).  For practical reasons these constraints will be conflated here, although Mori Bawah requires a constraint on ND that is clearly distinct from that in Timugon Murut.  Given these observations we must restate Pater’s constraint as:

*NC, revision 6: clusters of velar nasal+voiced labial obstruent, and velar nasal + voiceless obstruents other than affricates will tend to be altered with significantly higher frequency than other nasal-voiced obstruent clusters in words of (at least) two syllables 1) across a morpheme boundary that precedes a base, but not 2) within a morpheme, or 3) across a morpheme boundary that precedes an affix.  In addition nasal substitution may take place with base-initial voiced obstruents that normally take nasal accretion if the affixed word contains a medial sequence of nasal + obstruent.

Balantak.  Finally, in Balantak of eastern Sulawesi all base-initial obstruents normally undergo NA, and base-initial sonorants undergo VE.  The sole exception is base-initial p, which undergoes nasal substitution unless the second syllable of the base is also p (Busenitz 1994:3).
  Given the peculiar form of NS in Balantak we must, then, add yet another qualification to the form of Pater’s proposed universal markedness constraint:

*NC, revision 7: clusters of velar nasal+voiced labial obstruent, and velar nasal + voiceless obstruents other than affricates will tend to be altered with significantly higher frequency than other nasal-voiced obstruent clusters in words of (at least) two syllables 1) across a morpheme boundary that precedes a base, but not 2) within a morpheme, or 3) across a morpheme boundary that precedes an affix.  In addition nasal substitution may take place with base-initial voiced obstruents that normally take nasal accretion if the affixed word contains a medial sequence of nasal + obstruent. This does not hold in bases that begin with p- if the second syllable of the base is also p.
By this point all hope of calling such a statement, with its potentially extendable list of  convoluted qualifications a ‘markedness’ constraint seems beyond the pale of reason.  Constraint reranking can only determine differences in the way that a marked structure is unmarked --- it cannot alter the definition of that marked structure from one language to the next without running the risk of defining markedness in language-specific terms.  In short, Pater’s *NC constraint does nothing to shed light on why NS occurs or why it takes the form it does in particular Austronesian languages, and the general claim that NS is functionally related to e.g. postnasal voicing seems totally arbitrary.  

7.3. Pater (2001).  Arguments in OT attempt to answer two questions: 1) why does a given process occur in natural languages? (Answer: because of markedness constraints), and 2) why do processes take the form they do? (Answer: because of constraint ranking).  Pater (1999) argued that sequences of nasal plus voiceless obstruent are marked, and that nasal substitution in AN languages is just one of several ways to unmark them.  Given the criticisms of Archangeli, Moll and Ohno (1998) together with those raised here, it seems clear that Pater’s original explanation of AN nasal substitution is fundamentally flawed.  However, it does not necessarily follow from this that the *NC hypothesis itself is inadequate.

Although Pater has shown that a number of disparate linguistic phenomena appear to be united through a common avoidance of prenasalized voiceless stops, it is worth noting that AN languages show little support for *NC as a general markedness constraint (as distinct from an explanation for AN nasal substitution).  In a family of well over 1,000 languages I am aware of just three which historically voiced stops only after nasals: 1) Buol, Kaidipang, Gorontalo and Suwawa, four of the Gorontalic languages spoken in northern Sulawesi which share this change either through inheritance from an immediate common ancestor, or through areal diffusion (Sneddon and Usup 1986), 2) Kambera, a Central Malayo-Polynesian language of eastern Sumba (Onvlee 1984): *umpu > umbu ‘lord’, *pintu > pindu ‘door’, Portuguese banca > baNga ‘bench’, and Proto-Oceanic, the ancestor of roughly 450 AN languages in the Pacific region.  This is nearly matched by two historically independent cases of postnasal devoicing of obstruents, in Murik of northern Sarawak and Buginese of south Sulawesi (Blust n.d.-2).  Similarly, although Toba Batak has altered *mp, *nt, *ns and *Nk to –pp-, -tt-, -ts-, -kk- while reflecting *mb, *nd, *nz and *Ng as prenasalized voiced obstruents, languages such as Iban (Scott 1957) or Acehnese (Durie 1985) have eliminated prenasalized voiced obstruents by loss of the non-nasal member while retaining prenasalized voiceless obstruents intact.  The argument that clusters such as –mp- are marked in relation to clusters such as –mb- thus depends heavily on which set of changes one takes as criterial.  

Pater (2001) represents an attempt to save the *NC hypothesis as a general explanation for various phonological phenomena in natural languages, while at the same time abandoning it as the explanation for AN nasal substitution.  Since he is still working in an OT framework, Pater’s new theory of AN nasal substitution also appeals to conflict between markedness and faithfulness, but clearly the markedness constraint can no longer be *NC.  

Stripped to its bare essentials, the argument advanced in Pater (2001) has the following form:

1) The *NC hypothesis assumes that sequences of nasal + voiceless obstruent embody an articulatory incompatibility which favors change.  Various aspects of AN nasal substitution cannot easily be explained by this hypothesis, and so a new hypothesis is needed.

2) Rather than immediately proposing a new markedness constraint, Pater begins by addressing the second question with which OT is concerned: why do processes in natural languages take the form they do?  He points out (163) that Muna of southeast Sulawesi has a previously unnoticed form of ‘nasal substitution’ which affects only initial p (regularly) and w (irregularly) in bases infixed with –um-, but that initial b is exempt.  In effect, then, despite the rather different form of ‘nasal substitution’ in the two languages, Indonesian and Muna agree in allowing nasal + obstruent fusion with voiceless obstruents, but not with their voiced counterparts.

3) To account for the difference in behavior of voiced and voiceless obstruents following nasals, Pater proposes (168) that voiced obstruents have some articulatory feature which distinguishes them from both voiceless obstruents and nasals.  In effect, then, while the *NC hypothesis assume that sequences of nasal + voiceless obstruent embody an articulatory incompatibility which favors change, Pater’s new hypothesis assumes that sequences of nasal + voiced obstruent embody an articulatory incompatibility which favors stasis.

4) In order to ground his claim phonetically Pater suggests (169) that voiced obstruents require pharyngeal expansion, while voiceless obstruents do not, and that nasals appear ‘to be perceptually and articulatorily linked with pharyngeal constriction.’  Sequences of nasal + voiced stop thus show an articulatory incompatibility which is not found with sequences of nasal + voiceless stop.  This tells us why in languages like Indonesian (and, according to Pater, Muna) base-initial voiced obstruents fail to undergo NS.  It does not, however, tell us why base-initial voiceless obstruents undergo NS.

5) A reanalysis of Indonesian NS is then presented, which tries to deal with a problem that was not adequately confronted earlier: why does NS apply only across a prefix-root boundary, but not within roots (= ‘bases’ in this paper), or across a prefix-prefix boundary?  Pater observes (171) that ‘Cohn (1989) and Cohn and McCarthy (1994) discuss a number of phenomena related to stress and syllabification in Indonesian that require reference to the left edge of the root.’  In connection with this claim he notes that glide formation occurs root-internally and at the root-suffix boundary, but root-initially a glottal stop is inserted instead:

Glide insertion







Glottal stop insertion

/diam/ 

[diyam]

‘quiet’


/di-ambil/
[di?ambil]
‘taken’

/hari-an/

[hariyan]
‘daily’


/di-ajar-i/
[di?ajari] 
‘taught’

/uji-an/

[ujiyan]

‘exam’


/api-api/

[api?api]

‘fires’

The account presented by Cohn and McCarthy (1994) relies on a proposed 

constraint called ALIGN-WD (‘align word’) which says ‘The left edge of each 

root coincides with the left edge of some prosodic word.’  Suffixes count as part 

of the same prosodic word as the root, but prefixes do not.  

6) Since both glide insertion and glottal stop insertion involve phonetic epenthesis 

each of these options creates a violation of ALIGN-WD.  As an alternative Pater  (173) turns to the earlier literature and borrows a constraint called CRISP EDGE, which says ‘No element belonging to a Prosodic Word may be linked to a prosodic category external to that Prosodic Word.’  In effect this constraint asserts that the boundary between root and prosodic word is blurred when transmorphemic segments are minimally different, as in the hypothetical form [diyambil] (root: /ambil/, prosodic word: [yambil]).  By contrast, the form [di?ambil] (root: /ambil/, prosodic word: [?ambil]) shows a preferred sharp category boundary, or ‘crisp edge’.

7) Pater next proposes a constraint for Indonesian which he calls NAS ASSIM: ‘A 

      nasal must share place features with a following consonant (175).’   Ranked above  

      CRISP EDGE this constraint tells us to prefer e.g. m(m-b(li to m(N-b(li ‘to buy’.

      Pater argues that ‘We now have a motivation for nasal substitution in Prosodic 

      Word-initial position: it satisfies both NAS ASSIM and CRISP EDGE[PR WD].  

      With these constraints dominating UNIFORMITY (the output form of a root 

      should not differ from its input form) NS emerges as optimal’.  This is then 

      shown in a tableau which 1) rejects m(m-pilih because it violates CRISP EDGE, 

      2) rejects m(N-pilih because it violates NAS ASSIM, and 3) selects m(-milih as 

      the optimal candidate because it only violates the lowest-ranked constraint, 

      UNIFORMITY).  We at last understand once and for all why nasal substitution 

      occurs in AN languages.

8) At this point Pater notes (176) that the foregoing proposal also allows voiced 

      obstruents to undergo NS, and to block this possibility he appeals to 

      IDENT[PHAR EXP], the constraint which he uses to block ‘nasal substitution’ 

      for base-initial b- in Muna.  He adds that ‘One advantage of using IDENT[PHAR 

      EXP] rather than *NC to explain the voiced/voiceless asymmetry is that simple 

      reranking of these two constraints produces a pattern of nasal substitution in 

      which both voiced and voiceless obstruents are subject to fusion.’  He suggests 

      (177) that in languages which permit NS only for certain voiced obstruents, as b- 

      or b- and d-, the patterns ‘might also be accounted for … given an appropriate 

      constraint to block velars (and coronals) from undergoing the process.’  However, 

      he proposes no such constraints.
9) Finally, Pater maintains (177) that in this reanalysis ‘the problem of picking out 

      the prefix-root boundary as the locus of this process is resolved by relying on 

      CRISP EDGE[PR WD].  Between prefixes (and root-internally) CRISP 

      EDGE[PR WD] is vacuously satisfied and NAS ASSIM is fulfilled by simple 

      assimilation.  Since assimilation results in a change of the underlying place 

      specification of the nasal, a faithfulness constraint on place identity is violated, 

      and must be ranked beneath constraints favoring other outcomes.’

Whatever its empirical shortcomings as an account of AN nasal substitution, the *NC hypothesis at least had the merit of being conceptually transparent.  By contrast, the theory which Pater offers to supplant it is dependent upon so many layers of questionable assumptions that anyone truly interested in understanding the data (e.g Austronesian specialists) can only feel alienated by the claim that the complex, highly variable and intriguing phenomenon of Austronesian nasal substitution has at last been ‘explained’.  

To a considerable extent, the unsatisfactory character of Pater’s analysis reflects problems with the notion of ‘explanation’ within OT in general: with a potentially unlimited set of constraints reflecting phonological processes in over 6,000 languages, the claim that apparent cross-linguistic functional equivalence is significant can be highly problematic.

What, exactly, is the substantive content of Pater’s proposal?  To help grasp this an ordinary language paraphrase of points 6, 7, 8 and 9 may be useful.  First, it is argued that in natural languages generally there is a significant tendency for the boundary of a root/base and a larger prosodic word of which it is a part to coincide.  Wherever possible speakers of a language will try to attain this ideal.  

Second, the insertion of epenthetic segments such as glides or glottal stops to break up vowel sequences across a prefix-root boundary conflicts with boundary alignment.  Nonetheless, epenthetic segments which provide a sharp break in featural terms between adjacent vowels are preferred to those which show a gradual transition from one segment to the next.  Thus i-ya- is less desirable than i-?a- because the epenthetic segment which falls within the morpheme boundary is homorganic with an adjacent segment.  The preference for abrupt boundary markers can be generalized to segment sequences of all types.

Third, in Indonesian nasals must agree in place with a following stop.  If this requirement dominates the preference for abrupt boundary markers it tells us why e.g. mem-beli is preferred to meN-beli ‘to buy’.  But affixed words such as mem-beli or **mem-pilih ‘to choose’ are still deficient, since they contain a sequence of homorganic consonants.  To remedy this situation and create a ‘crisp edge’ NS takes place.

Fourth, since this proposal allows NS to affect all base-initial obstruents, it must be constrained in Indonesian (but not in all languages).  The basis for limiting NS to base-initial voiceless obstruents in Indonesian is the same as the basis for limiting ‘nasal substitution’ to base-initial p- and w- in Muna: voiced obstruents are reportedly produced with pharyngeal expansion, while nasals involve pharyngeal constriction.  This featural conflict prevents nasal-obstruent fusion and has the added advantage of allowing cross-linguistic differences in NS of base-initial voiced obstruents to be accounted for by a simple reranking of constraints (although it makes no explicit provision for systems which allow NS of voiceless obstruents and only some voiced obstruents).

There is good reason to doubt the validity of CRISP EDGE.  In the vast majority of the worlds languages a phonemic sequence of high vowel followed by unlike vowel (/ia/, /ua/, /iu/, etc.) will be realized with an unavoidable transitional glide between the vowels.  This is true whether the vowel sequence is morpheme-internal or transmorphemic.  The insertion of a glottal stop or indeed any segment other than a homorganic glide is far less likely, as it clearly requires greater articulatory effort. Entirely apart from this observation, the assumption that the boundary between root and prosodic word is blurred more by epenthetic segments that are derived from the feature complexes of adjacent segments than by those that are not, appears completely arbitrary.  In either type of phonetic epenthesis there is an ‘orphan’ segment which belongs neither to the prefix nor to the root.  It is the existence of such orphan segments, not their featural content, which causes the blurring of constituent boundaries.  

The claim that nasals in Indonesian must agree in place with a following stop is relatively uncontroversial (although medial –Ns- is permitted in Malay, Javanese, Ilokano and some other AN languages that otherwise permit only homorganic nasal-obstruent sequences).  The progression from this observation to the inference as to why NS takes place in Indonesian, however, raises basic questions of method.  The history of science shows clearly that valid explanations must be expressed as a form of triangulation.  Theoretical constructs are justified to the extent that they show superficially dissimilar real-world observations to be the expected consequences of unobservable entities or properties.  Newton’s gravitation theory is the classic example: Kepler’s laws of planetary motion and Galileo’s laws of falling bodies were widely accepted before Newton as fundamental principles of Nature, but no one before Newton suspected that they were different facets of the same underlying reality.  

Does Pater’s theory of Austronesian NS show this critical property of triangulation?  Let’s follow the steps: 1. /meN-pilih/ would become mem-pilih ‘to choose’ because nasals must agree in place with a following stop, but 2. the form mem-pilih would lead to blurring of constituent boundaries,
 hence 3. NS takes place to allow a ‘crisp edge’ in the boundary between constituents.  Step 1 simply projects an observation onto the level of theory in a one-to-one relationship, rather than the one-to many relationship characteristic of triangulation.  Steps 2 and 3 appeal to a principle that appears to be entirely arbitrary.  They do so, moreover, by generalizing the original observation based on ‘orphan’ segments to segments which are not orphans at all.  On what empirical grounds can one claim that prevocalic homorganic nasal-stop clusters are disfavored in relation to simple segments, whether across a morpheme boundary or within a morpheme?  Many AN languages, for example, show historically secondary sporadic prenasalization of initial or medial simple consonants within a morpheme, a process which has operated independently and in some cases on a fairly large scale (Blust 1996:139ff).   With regard to Step 3, AN languages such as Ilokano allow heterorganic nasal-stop sequences within a morpheme (-Np-, -Nb-, -Nd-, etc.).  There is thus no explanation as to why the prefixal coda must assimilate to a base-initial obstruent, yet NS still takes place with base-initial p, t, k, s, b and d.  Finally, the claim that NS is a way of resolving the conflict between the requirement that nasals be homorganic to following stops and the desire to avoid homorganic segments across a morpheme boundary is little more than a restatement of the primary observations in the form of theoretical constructs: there is no triangulation as this is generally understood in other fields of science.  If one must seek a parallel, the procedure of inference which Pater has adopted is rather like that of phonological reconstruction in historical linguistics in which each new correspondence class is taken as evidence for a distinct proto-phoneme even if it is based on a single irregularity in a single language (e.g. Dyen 1965, where he reconstructs six varieties of ‘Proto-Austronesian’ *S, simply projecting observational anomalies onto the level of theoretical construct to ‘explain’ the observed irregularities).

The foregoing criticisms are aimed at the transparency of Pater’s arguments and the replicability of his inferences about the motivation behind AN nasal substitution.  However, there are other empirical grounds on which one could take issue with his conclusions, and these will be considered briefly before concluding.

To begin with, although Pater addresses the problems raised in *NC, revision 1 and *NC, revision 3, he is silent on all other problems raised in sect. 7.2, which apply to both his original and his revised proposals.  Moreover, Pater’s claim that constraint ranking can account for differences between languages like Malay, which allow NS only with voiceless obstruents (except c-!) and Kelabit, which allow NS with all base-initial obstruents, leaves important questions unanswered.  In particular, it does not account for languages which allow NS with voiceless obstruents and only some voiced obstruents, nor does it provide an explanation as to why comparative data shows a clear labial-coronal-velar cline in susceptibility to NS. 

Entirely apart from Pater’s silence regarding the matters raised in sect. 7.2, there are serious problems with his analysis of Muna, and with his use of left-edge phenomena in Indonesian.  Each of these topics will require some discussion.

In Muna, a language which has only open syllables (van den Berg 1989), infixation with –um- takes four forms: 1. C-um-VCV with bases that begin with a non-labial consonant, 2. m-VCV with vowel-initial bases, 3. mVCV with bases that begin with p-, and 4. zero with bases that begin with b-.  Pater calls type 3 (pili ‘choice’ : mili ‘choose’) ‘nasal substitution’, and argues that it patterns like NS in Indonesian, since the voiceless stop is replaced by a nasal, while the voiced stop is not (baru : baru ‘happy’). 

Pater proposes to explain this difference by ‘featural incompatibilty’, and he illustrates this with African language data which suggest that nasals resist fusion with fricatives.
  Since the Muna data suggest that voiced stops are incompatible with nasals while voiceless stops are not, Pater concludes that voiced stops must have some phonetic property which distinguishes them from both voiceless stops and nasals.  He finds this in a surprisingly indirect way: Madurese, spoken on the island of Madura, just north of east Java, have two sets of vowels, distinguished as [+high] and [-high].   The first set is found after voiced obstruents and the second set elsewhere.  Vowel raising is attributed to pharyngeal expansion, reportedly a property of voiced obstruents but not of voiceless obstruents or nasals.  Notably, the raising effects of voiced obstruents are blocked by an intervening voiceless obstruent or nasal, further supporting the view that voiced obstruents and nasals have a fundamental featural incompatibility which is not shared by voiceless obstruents and nasals.

The choice of Muna as a platform for elaborating a new theory of AN nasal substitution is unfortunate.  First, as seen in sect. 3.1, Muna has no nasal substitution.  By generally accepted use, the term ‘nasal substitution’ refers to a process of featural fusion between a nasal and an oral stop which are in contact (since otherwise fusion could not occur).  Pseudo nasal substitution, on the other hand, involves a process of CV- deletion that is motivated by a phonotactically well-established avoidance of unlike labial onsets in successive syllables, a dissociative tendency which has been known to Austronesian specialists at least since Chrétien (1965).  Pater’s discussion of this process in Muna is confusing: on the one hand he speaks of ranking constraints so as to ‘produce fusion rather than simple deletion’ (167), but on the other he acknowledges that ‘clusters are not produced at all in –um- affixation’ (171).  Since a form such as mili ‘choice’ results from the loss of CV- in *p-um-ili it is clear that no fusion has occurred --- the nasal of mili is simply the nasal of –um- after CV- deletion.  The essential correctness of this analysis is particularly transparent in languages such as Old Javanese or Bolaang Mongondow, where an initial labial consonant has been dropped, but the vowel of the infix remains as the onset of the affixed word: OJ peluk ‘bend, curve’ : (u)-meluk ‘embrace, hug, clasp, grip; to curve’, wilaN ‘number, sum’ : u-milaN ‘to count’ (< *bilaN), BM patu? ‘warm’ : u-matu?  ‘feel warm’, bonu ‘inside, inner part’ : u-monu ‘tuck oneself in’.

Second, as seen in sect. 3.1, the different behavior of p-initial and b-initial bases in Muna is atypical.  Far more languages, including at least Palawan Batak, Sarangani Manobo, Taosug, Kiput, Mukah, Toba Batak, Old Javanese, Tondano, Bolaang Mongondow, Tukang Besi and Palauan, drop the reflex of both *p- and *b- in bases that contain a reflex of *-um-.  Rather than describing the majority pattern Pater has turned an arbitrarily selected idiosyncracy of one language into the basis for a pivotal theoretical question: why is there voicing asymmetry in Muna ‘nasal substitution’?  His answer: ‘Fusion is often blocked by featural incompatibility between participants’ (168).  But as already seen, there is no evidence that Muna makes use of a process of nasal-obstruent fusion for any allomorph of –um-.  If nasal-obstruent fusion does not exist in Muna, the attempt to explain why fusion is blocked for base-initial b- seems misconceived from the outset.  In Muna the relevant question is not ‘Why does base-initial b- resist nasal-obstruent fusion?’ but rather ‘Why does base-initial b- (apparently) resist CV- truncation?’

Other problems with Pater’s analysis become apparent through a knowledge of the history of Muna.  In languages where a base-initial w- shows PNS effects the historical source of this glide always includes *b (Old Javanese, Tondano, Muna) or *p (Palauan).  Given this invariant correlation and the absence of clear evidence that reflexes of *w ever participate in PNS, the w- : m- alternation in Muna is most simply explained as a product of PNS which applied to b-initial bases before the sound change *b > w.  

The history of Muna labial consonants (labial plosive b, labial implosive bh, and w) is complex.  According to van den Berg (1991:10) ‘PMP *b is reflected in Muna as bh, b or w. The difference between bh and b is a conditioned split: b only occurs before the vowel u; bh before all other vowels.  The split between on the one hand bh/b and on the other hand w, however, is unconditioned.’  Pater (2001:170) believes that his analysis of Muna can explain not only why base-initial p- undergoes ‘nasal substitution’, but why this sometimes happens with base-initial w-: the articulation of glides, like that of voiceless stops and nasals does not require pharyngeal expansion.  As an example of a w-initial base which does not show PNS effects he cites /um+wanu/ > [wanu] ‘get up’ (164).  But under the entry wanu ‘rise, get up, stand up’ in his Muna-English dictionary, van den Berg (1996:597) gives the sentence Insoba ago kanau anaku itu, nomponamo miina namanu-manusaoa ‘Please try to cure my child; for a long time now he has not been able to get up’, where the last word consists of na- ‘3sg realis’, reduplicated and infixed verb stem manu, and suffixes –sao-a.  It is thus clear that wanu shows PNS effects.  More importantly, Muna wanu reflects PMP *baNun ‘wake someone, rouse someone from sleep; erect something, put something in an upright position’, a base that is reflected with the infix *-um- in several other languages, as Isneg b-um-áNon ‘to rise, become erect’, Bontok b-om-áNon ‘awaken, get up from a prone position’, Hanunóo b-um-áNun ‘arise, get up’.  At some time prior to the change *b > w in the history of Muna, then, both *p- and *b- evidently underwent PNS, with *baNun > wanu and *b-um-aNun > maNun > manu.  It is unclear why no example of b or bh shows any trace of PNS effects.  As van den Berg (1991) notes, however, the split of PMP *b to b/bh on the one hand, and to w on the other, is unconditioned, and a number of examples of both plosive and implosive bilabial stops evidently are products of borrowing.

Pater’s reanalysis of Indonesian NS, which is critical to the elaboration of his new proposals regarding AN nasal substitution in general, depends heavily on primary phonetic observations presented in Cohn (1989), where it is claimed that vowel sequences across a prefix boundary must be separated by a glottal stop, as in /di-ambil/ [di?ámbIl] ‘taken’.  Cohn is correct in stating that a phonetic glottal stop is normal in conversational Indonesian in forms such as di-ambil ‘taken’, di-ajar ‘taught’, or di-utus ‘send as a representative’, which take the passive prefix di-, or in forms such as di-atas ‘above’, or di-ujuN ‘at the tip or extremity’, which take the homophonous generic marker of location di-.  However, her characterization of this as a ‘left edge’ phenomenon is surely an oversimplification.  For many speakers of Indonesian glottal stop insertion occurs across a prefix boundary only before a stressed vowel, or between like vowels without respect to stress.  Thus, although a glottal stop is inserted in di-ambil ‘taken’, di-atas ‘above, on top of’, or di-ikut-i ‘followed’ it is at best optional in the longer forms di-ambil-nya ‘taken by him/her’ or di-atas-i ‘was overcome by someone’.  This difference is particularly clear in forms like di-atas [di?átas] ‘above, on top of’, where glottal stop insertion is required, vs. di-antara [diyantára] ‘among, between’, where it would sound distinctly odd.  Of course, it is possible that Pater might be able to motivate the constraints he needs for his revised analysis of AN nasal substitution without recourse to the Muna or Indonesian data that figure so prominently in his presentation.  But, as it stands, the entire analysis appears to be little more than an elaborate contrivance which fails to provide an intellectually satisfying explanation for why nasal substitution occurs in AN languages, or why it takes the many varied forms that have been documented in this paper.

Finally, for those of us who consider the notion of ‘explanation’ in OT problematic, it might be worthwhile to raise an even more basic theoretical issue.  In all versions of current phonological theory it is simply assumed without argument that phonological processes must be universally motivated, whether this motivation is phonetic or phonological.  But there is reason to doubt that all sound changes are universally motivated (Blust n.d.-2), and since synchronic alternations in phonology represent the pure or restructured residue of historical changes, it follows that some synchronic phonological processes may not be motivated by any kind of physiological or cognitive universal.  Is it possible that AN nasal substitution began as a purely conventional device --- in other words, as an arbitrary product of history?  For the past four decades linguists have been concerned with the role of biology in setting parameters for linguistic variation.  This concern is legitimate, but in some ways it masks the equally clear role of history (or culture) as a force in language change and language typology.  If a linguistic innovation were to begin as a product of history the very fact that language is subject to biological pressures would help to account for widespread cross-linguistic agreements.  In other words, since arbitrary conventions of language or culture are used and transmitted by biological organisms, over time they will inevitably be shaped to various degrees by the physiological and cognitive properties of the organisms which use them.  Austronesian nasal substitution may very well be such a case.  There is no a priori reason why we need to assume that nasal substitution has any phonetic motivation --- it may simply have been an arbitrary innovation in PMP which allowed a system of verbal distinctions to be efficiently expressed and distinguished from verbs affixed with e.g. *man-.  Austronesian specialists have known about nasal substitution for some seven decades.  Despite this extensive experience they still do not appreciate the full range of variation that this phenomenon displays, and they have not yet proposed a convincing explanation for the form it takes.  Given the much shorter time that general phonologists have been concerned with nasal substitution it would be surprising if they had succeeded in achieving a better understanding, particularly in view of the limited material with which they have worked so far. 

APPENDIX 1

The following sample of 48 languages represents perhaps 10% of all AN languages in which nasal substitution continues to play an active part in the morphophonemics.

Sources of data are given within parentheses following the language name.   Prefixal allomorphs are given for all base-initial consonants, but unless indicated otherwise prefixal allomorphs for vowel-initial bases are identical to underlying forms, and are not noted further.  Where the available data are insufficient to determine an allomorph for a particular base-initial consonant the allomorph is indicated with a question mark.  Where data are available for some members of a natural class which behaves uniformly in almost all attested cases, the attested member of the natural class serves as a probabilistic model to fill in gaps.   In Kapampangan, for example, the active verb prefix man- is realized as ma- before bases that begin with m and n, but no data are available for bases that begin with ñ or N.  Nonetheless, since nearly all known languages are invariant in the type of prefixal allomorphy triggered by nasal-initial bases it seems safe to conclude that if bases that begin with ñ or N were available they would also show nasal deletion.

It is clear that the phenomenon of nasal substitution existed before the sound changes that distinguish the modern languages had taken place.  It therefore makes sense to treat prefixal allomorphy in relation not just to stem-initial consonants as they are found today, but also in relation to their historical sources.  Historical sources of the attested segments are given in Tables 2-4.

1. Philippines

1) Itbayaten (Yamada 1976, 2002:7ff, 15; ch = voiceless palatal affricate, x = voiceless velar fricative) 



maN- ‘active verb’



b
:
mam-


NS



N
:
man-N

  NA



ch 
:
mañ-


NS



p
:
mam-

  NS



d 
:
man-


NS



r 
:
man-r

  NA

g
:
maN-g


NA



s
:
man-

  NS

h
:
man-h


NA



t
:
man-

  NS

j
:
mañ-j


NA



v 
:
mam-

  NS

k
:
maN-


NS



w
:
man-w

  NA

l
:
man-l


NA



x 
:
maN-x

  NA

m
:
man-m


NA



y 
:
man-y

  NA

n
:
man-n


NA





NOTE: Because the PMP *n/ñ distinction was lost through merger and a new palatal nasal later acquired through conditioned change, NS with base-initial s- produces man-, not mañ-.

2) Ilocano (Rubino 2000:xxxviiff)



maN- ‘detransitivizing prefix’

b
:
mam-

NS




N
:
ma-


ND

d
:
man-n

NS+



p
:
mam-m

NS+

g
:
maN-g

NA




r
:
maN-r

NA



h
:
maN-h

NA




s
:
man-

NS

k
:
maN-N

NS+



t
:
man-

NS



l
:
maN-l

NA




w
:
maN-w

NA



m
:
maN-m

NA




y
:
maN-y

NA

n
:
maN-n

NA





3) Isneg (Vanoverbergh 1972:4ff)



maN- ‘active verb’

b
:
mam-

NS




p
:
mam-

NS



d
:
man-

NS




r
:
maN-r

NA

g
:
?







s
:
man-

NS



k
:
maN-

NS




t
:
man-

NS



l
:
maN-l

NA




w
:
maN-w

NA



m
:
maN-m

NA




x
:
maN-x

NA

n
:
maN-n?

NA?



y
:
maN-y

NA



N
:
maN-N?

NA?


4) Itawis (Tharp and Natividad 1976:viiiff)



maN- ‘verb prefix’

b
:
mab-b
  NA+




N
:
maN-N
  NA+



d
:
man-
  NS





p
:
mam-
  NS



f 
:
maf-f
  NA+




r
:
mar-r
  NA+



g
:
maN-g
  NA




s
:
man-
  NS

h 
:
mam-
  NS





t
:
man-
  NS


k
:
maN-
  NS





v
:
mam-
  NS





l
:
mal-l 
  NA+




w
:
maw-w
  NA+



m
:
mam-m
  NA+




z
:
man-
  NS



n
:
man-n
  NA+





5 Bontok (Reid 1976:197)



maN- ‘A voice-marking prefix, non-completive aspect, which subjectivalizes the agent of some verbs’

b
:
mam-

NS




N
:
maN-N

NA



d
:
man-

NS




p
:
mam-

NS


g
:
maN-

NS




s
:
man-

NS



k
:
maN-

NS




t
:
man-

NS



l
:
maN-l

NA




w
:
?


NA?


m
:
maN-m

NA




y
:
maN-y

NA

n
:
maN-n

NA




6) Ifugao (Newell 1993:379ff)



maN- ‘active verb’

b
:
mam-
NS





n
:
ma-

ND

d
:
man-
NS





N
:
ma-

ND



g
:
maN-
NS





p
:
mam-
NS



h 
:
man-
NS





t
:
man-
NS



k
:
maN-
NS





w
:
ma-

ND



l
:
ma-

ND





y
:
ma-

ND



m
:
ma-

ND

7) Botolan Sambal (Antworth 1979:16ff)



maN- ‘subject prefix’

b
:
mam/mam-b

NS/NA


N-
:
maN-N


NA

d
:
man/man-d

NS/NA


p
:
mam/mam-p

NS/NA



g
:
maN/maN-g

NS/NA


?
:
maN/man-?

NS/NA



h 
:
man/man-h

NS/NA


r
:
man-r-


NA



k
:
maN/maN-k

NS/NA


s
:
man/man-s

NS/NA

l
:
man-l


NA



t
:
man/man-t

NS/NA


m
:
mam-m


NA



w
:
man-w


NA

n
:
man-n


NA



y
:
man-y


NA

8) Casiguran Dumagat (Headland and Headland 1974:xxvii)



maN/méN- ‘active verb’

b
:
mam-

NS




n
:
ma-?

ND

d
:
man-

NS




N
:
ma-


ND

g
:
maN-g

NA




p
:
mam-

NS

h
:
mé-?

ND




s
:
man-

NS



k
:
maN-

NS




t
:
man-
       
NS

l
:
méN-l

NA




w
:
?

m
:
mé-


ND




y
:
man-y

NA

9) Pangasinan (Benton 1971:23ff)



man- ‘future active transitive’



b
:
man-b

NA




N
:
man-N

NA



d
:
man-d

NA




p
:
mam-

NS

g
:
man-g

NA




r
:
man-r

NA

k
:
maN-

NS




s
:
man-

NS



l
: 
man-l

NA




t
:
man-

NS



m
:
man-m

NA




w
:
man-w

NA



n
:
man-n?

NA?



y
:
man-y

NA

10) Kapampangan (Forman 1971, Bergaño 1860)



man- ‘active verb’

b
:
mam-


NS



N
:
?


ND?



d
:
man-d


NA



p
:
mam-

NS





g
:
maN-


NS



r
:
?

k
:
maN-

   
NS



s
:
mañ-

NS

l
:
man-l


NA



t
:
man-

NS





m
:
ma-



ND



w
:
man-w?

NA



n
:
ma-



ND



y
:
?


NA?


ñ
:
ma-?


ND?

11) Tagalog (Schachter and Otanes 1972:290)



maN- ‘verbal prefix’

b
:
mam/mam-b

NS/NA


n
:
ma-


ND

d
:
man-d


NA



N
:
ma-


ND



g
:
maN-g


NA



p
:
mam-

NS



h
:
maN-h


NA



s
:
man-

NS



k
:
maN-


NS



t
:
man-

NS



l
:
man-l


NA



w
:
maN-w

NA



m
:
ma-



ND



y
:
maN-y

NA

12) Bikol (Mintz 1971:182ff)



maN- ‘intransitive verb; actor focus of transitive verb’

b
:
mam-


 NS



N
:
ma-

  ND



d
:
man-


 NS



p
:
mam-
  NS



g
:
maN-g


 NA



r
:
maN-r
  NA



h
:
maN/maN-h

 NS/NA


s
:
man-
  NS




k
:
maN-

  
 NS



t
:
man-
  NS



l
:
maN-l


 NA



w
:
maN-w
  NA



m
:
ma-


 
 ND



y
:
maN-y
  NA

n
:
ma-


 
 ND

13) Cebuano (Wolff 1972:xvi)



paN- ‘plural action, etc.’

b
:
pam-

NS




n
:
paN-n?

NA

d
:
pan-


NS




N
:
paN-N?

NA



g
:
paN-g

NA




p
:
pam-

NS



h
:
paN-h

NA




s
:
pan-


NS



k
:
paN-

NS




t
:
pan-


NS



l
:
paN-l

NA




w
:
paN-w

NA



m
:
paN-m?

NA




y
:
paN-y

NA

14) Palawano (Revel-Macdonald 1979:181)



maN- ‘future imperative’





b
:
mam-

NS




N
:
ma-?

ND



d
:
man-

NS




p
:
mam-

NS



g
:
maN-g-

NA




r
:
man-r

NA



h
:
?







s
:
man-

NS



k
:
maN-

NS




t
:
man-

NS



l
:
man-l

NA




w
:
?



m
:
ma-


ND




y
:
?



n
:
ma-


ND

15) Binukid (Anon. 1992:xii)



paN- ‘distributive aspect’

b
:
pam-

  NS




n
:
pan-n

NA

d
:
pan-d

  NA



N
:
?


NA?


g
:
paN-g

  NA



p
:
pam-
       NS

h
:
paN-

  NS




s
:
pan-


NS



k
:
paN-

  NS




t
:
pan-


NS



l
:
pan-l

  NA



w
:
?


NA?

m
:
?


  NA?



y
:
paN-y

NA

16) Tausug (Hassan, Ashley and Ashley 1994:24ff)



maN- ‘active verb; actor’

b
:
mam-

NS




m
:
ma-?

ND?



d
:
maN-d

NA




n
:
ma-?

ND?

g
:
maN-g

NA




N
:
ma-?

ND?



h
:
maN-h

NA




p
:
mam-

NS

j
:
maN-j 

NA




s
:
man-

NS

k
:
maN-

NS




t
:
man-

NS



l
:
maN-l

NA




w
:
?

17) Sarangani Manobo (Dubois 1976:29ff)



meN- ‘distributive aspect, future form’

b
:
mem-


NS



n 
:
me-


ND

d
:
men-


NS



N
:
me-


ND



g
:
meN-


NS



p
:
mem-

NS



h
:
?







s
:
men-

NS

k
:
meN-


NS



t
:
men-

NS

l
:
me-?


ND?


w
:
?


m
:
me-



ND



y
:
?










18) Mapun (Collins, Collins and Hashim 2001:3ff)



N- ‘active verb’

b
:
m-


NS




n
:
Na-n
VE



d
:
Nan-d

VE+



N
:
?

VE?


g
:
NaN-g

VE+



p
:
m

NS



h
:
Na-


VE




r
:
Na-r

VE



j
:
Nan-j

VE+



s
:
n-

NS


k
:
N-


NS




t
:
n-

NS






l
:
Na-l


VE




w
:
Nu-w
VE



m
:
Na-m

VE

19) Yakan (Behrens 2002:4ff)



N- ‘active verb’

b
:
m-


NS




m
:
Na-m
VE




d
:
Nan-d

VE(+)



n
:
Na-n
VE


g
:
NaN-g

VE+



N
:
?

VE?



h
:
Na-h

VE




p
:
m

NS



j
:
Na-j


VE




s
:
n-

NS


k
:
N-


NS




t
:
n-

NS






l
:
Na-l


VE




w
:
Nu-w
VE

II. Borneo 

20) Tombonuwo (King and King 1990)



moN- ‘active verb’

b
:
moNo-b

VE




ñ
:
?

d
:
moNo-d

VE 




N
:
?



g
:
moNo-g

VE




p
:
mom-
NS


k
:
moN-

NS




r
:
moNo-r  
VE

l
:
moNo-l

VE




s
:
mon-
NS

m
:
?







t
:
mon-
NS




n
:
?







w
:
?






21) Timugon Murut (Prentice 1971:113, 134)



maN- ‘dynamic transitive’

b
:
mam/mam-b

NS/NA


n
:
mama-n

VE

d
:
mama-d


VE



N
:
mama-N

VE



g
:
mama-g


VE



p
:
mam-

NS



j
:
mama-j


VE



s
:
man-

NS



k
:
maN/maN-k

NS/NA


t
:
man/man-t
NS/NA



l
:
mamma-l/man-d
VE/NA


w
:
?



m
:
mama-m


VE



y
:
?

22) Kadazan (Kadazan Dusun Cultural Association 1995)



maN/moN- ‘transitive verb’



b
:
mom-


NS



n
:
momo-n 
VE

d
:
momo-d


VE



N
:
?


VE?



g
:
momo-g


VE



p
:
mom-

NS



h
:
momo-h


VE



s
:
mon-

NS



j
:
momo-j


VE



t
:
mon-

NS



k
:
moN-


NS



v
:
mom-

NS



l
:
momo-l


VE



z
:
momo-z

VE



m
:
?



VE?





NOTE: The a/o alternation in this and other affixes is due to vowel harmony.  Since o variants appear to be more frequent they are chosen as basic. 

23) Bario Kelabit (source: Blust 1993)

N- ‘active verb’

b
:
m-

NS





n
:
?

d
:
n-

NS





N
:
?



g
:
N-

NS





p
:
m

NS


k
:
N-

NS





r
:
Ne-r

VE

l
:
Ne-l

VE





s
:
n-

NS



m
:
?







t
:
n-

NS

24) Kiput (Blust to appear b)



N- ‘active verb’



b
:
m-/Ne-s
NS/VE+




n
:
?

VE?



d
: 
Ne/Ne-s
VE+




ñ
:
Ne-

VE


g
:
N-

NS





N 
:
?

VE?

k
:
N-

NS





p
:
m-

NS

l
:
Ne-l

VE





s
:
ñ-

NS



m
:
?

VE?





t
:
n-

NS















25) Mukah Melanau (Blust 1988)



meN- ‘active verb’

b
:
me-

ND





n
:
me-?

ND?

d
:
me-

ND





ñ 
:
me-


ND



g
:
me-

ND





N
:
me-?

ND?

j
:
me-

ND





p
:
mem-

NS



k
:
meN-
NS





r 
:
me-


ND


l
:
meNe-
VE





s
:
meñ-

NS



m
:
me-?
ND?




t
:
men-

NS

NOTE: Before bases that do not begin with a voiceless obstruent or l, *maN- and *-um-  merged in Mukah (and other Melanau dialects) through two changes: 1. *maN- > me-, and *-um- > –em-, and 2. optional metathesis of –em- to me- Blust (1988:190ff).  Once the second of these changes had taken place the affixes were not longer distinguishable, and reflexes of *maN- were free to occur either as me- or as –em-.  Only transitive or causative uses of me-/-em- have been considered as evidence for *maN-.

26) Kayan (Blust 1977, Southwell 1980)



N- ‘active verb’



b
:
(me)m-

NS




m
:
?


VE?



d
:
Ne-d

VE




n
:
?


VE?

g
:
me-g?

VE?




ñ
:
Ne- ñ

VE

h
:
ñ-


NS




N
:
?


VE?



j
:
Ne-j


VE




p
:
(me)m-

NS





k
:
(me)N-

NS




s
:
ñ-


NS



l
:
Ne-l


VE




t
:
(me)n-

NS

NOTE: Although Southwell (1980) lists forms that take NS both with and without me-, the shorter forms appear to be far more commonly used.  I recorded only N- ‘active verb’ in the Uma Juman dialect.

27) Long Anap Kenyah (Blust n.d.-1)



(me)N- ‘active verb’



b
:
m/Ne-b

NS/VE



m
:
Ne-m

VE

c
:
Ne-c


VE




n
:
?


VE?



d
:
Ne-


VE




ñ
:
Ne- ñ

VE



g
:
?


VE?




N
:
?


VE?



j
:
Ne-j


VE




p
:
(me)m-

NS



k
:
(me)N-

NS




s
:
(me)ñ-

NS



l
:
Ne-l


VE




t
:
(me)n-

NS

28) Iban (source: Richards 1981)



N- ‘active verb’

b
:
m-

NS





n
:
Ne-n

VE

c
:
ñ-

NS





ñ
:
?


VE?

d
:
n-

NS





N
:
?


VE?


g
:
N-

NS





p
:
m-


NS



j
:
ñ-

NS





r
:
Ne-r


VE



k
:
N-

NS





s
:
ñ-


NS



l
:
Ne-l

VE





t
:
n-


NS

m
:
Ne-m
VE





w
:
Ne-w

VE

29) Ngaju Dayak (Hardeland 1859, Dempwolff 1937)



maN- ‘active verb’



b
:
mam/mam-b

NA/NS


n
:
ma-


ND

c
:
mañ-


NS



ñ
:
ma-?

ND?



d
:
man/man-d

NA/NS


N
:
ma-


ND



g
:
man/maN-g

NA/NS


p
:
mam-

NS



h
:
ma-



ND



r
:
ma-


ND



j
:
man/man-j

NA/NS


s
:
mañ-

NS



k
:
maN-


NS



t
:
man-

NS



l
:
ma-



ND



w
:
ma-


ND



m
:
ma-



ND

30) Malagasy (Dempwolff 1937; Garvey 1964)



man- ‘active verb’



b
:
mam/mam-b

NS/NA


n
:
?

d
:
man-d


NA



p
:
mam-

NS



f
:
mam-


NS



r
:
man-dr

NA



g
:
man-g


NA



s
:
man-

NS



h
:
man-


NS



t
:
man-

NS



j
:
man-j


NA



ts
:
man-

NS



k
:
man-


NS



v
:
mam-b

NA



l
:
man-d


NA



z
:
man-j

NA



m
:
?

III. Malay peninsula/Sumatra

31) Malay (Wilkinson 1959; Tim Penyusun Kamus 1989)



meN- ‘active verb’

b
:
mem-b

NA




m
:
me-


ND



c
:
men-c

NA




n
:
me-


ND



d
:
men-d

NA




ñ
:
me-


ND

f
:
mem-f 

NA




N
:
me-


ND



g
:
meN-g

NA




p
:
mem-

NS



h
:
meN-h

NA




r
:
me-


ND



j
:
men-j

NA




s
:
meñ-

NS

k
:
meN
-

NS




t
:
men-

NS

l
:
me-


ND




w
:
me-


ND

32) Karo Batak (Neumann 1951, Woollams 1996)



N- 
‘intransitive verb’





b
:
m/m-b

NS/NA



m
:
me-

ND



c
:
n-c


NA




n
:
me-

ND



d
:
n-d


NA




N
:
me-

ND

g
:
N-g


NA




p
:
m-

NS



h
:
Ne-


VE




r
:
Ne-r

VE

k
:
N-k


NA




s
:
n-

NS

l
:
Ne-l


VE




t
:
n-

NS



33) Toba Batak (source: van der Tuuk 1971, Warneck 1977)



maN- ‘active verb’

b
:
mam-

NS



n
:
maNa-n

VE

d
:
man-d

NA



N
:
maNa-N?

VE



g
:
maN-g

NA



p
:
mam-

NS



h 
:
makk-

CA



r
:
maNa-r

VE

j
:
man-j 

NA



s
:
man-

NS



l
:
maNa-l

VE



t
:
man-

NS



m
:
maNa-m

VE

34) Nias (Sundermann 1905; Lea Brown p.c.)



maN- ‘active verb’



b
:
mam-

NS



n
:
maNe-n

VE

c
:
man-c

NA



N
:
maNe-N?

VE?



d
:
man-

NS



r
:
maNe-r

VE



f
:
mam-

NS



s
:
man-

NS



g
:
?






t
:
man-

NS



h
:
maN-

NS



w
:
?



k
:
maN-

NS



x
:
?



l
:
maNe-l

VE



z
:
man-

NS



m
:
maNe-m?
VE?

35) Rejang (McGinn 1989:102ff)



peN- ‘instrumental’

  

b
:
pe-


ND



n
:
pe-


ND

c
:
pe-


ND



ñ
:
pe-


ND



d
:
pe-


ND



N
:
pe-


ND



g
:
pe-


ND



p
:
pem-

NS



j
:
pe-


ND



r
:
pe-


ND



k
:
peN-

NS



s
:
pen-


NS



l
:
pe-


ND



t
:
pen-


NS



m
:
pe-


ND



w
:
pe-


ND

36) Lampung (source: Walker 1976)



N- ‘transitive verb’/paN- ‘agent’

b
:
pam-b, Na-b
NA/VE


n
:
Na-n

VE



c
:
ñ-


NS



ñ
:
Na-ñ

VE



d
:
pan-d, Na-d
NA/VE


N
:
Na-N

VE



g
:
N-g, Na-g
NA/VE


p
:
m-


NS



h
:
N-h-, Na-h
NA/VE


s
:
ñ-


NS



j
:
ñ-j


NA



t
:
n-


NS



k
:
N-


NS



w
:
Na-w

VE



l
:
paN-l, Na-l
NA/VE


x
:
paN-x, Na-x
NA/VE



m
:
Na-m

VE



y
:
Na-y

VE

IV. Java-Bali-Lombok

37) Sundanese (Nothofer 1975)



N- ‘active verb’



b
:
m-/Na-b

NS/VE


n
:
Na-n

VE

c
:
ñ -


NS



ñ
:
Na- ñ

VE



d
:
Na-d

VE



N
:
Na-N

VE



g
:
Na-g

VE



p
:
m-


NS



h
:
Na-h

VE



r
:
Na-r


VE



j
:
Na-j


VE



s
:
ñ-


NS



k
:
N-


NS



t
:
n-


NS



l
:
Na-l


VE



w
:
Na-w

VE



m
:
Na-m

VE



y
:
Na-y

VE

38) Javanese (Horne 1974:xxiiff; ( and ( are retroflex stops)



N- ‘active verb’

b
:
m-b


NA



m
:
zero


ND



c
:
ñ-


NS



n
:
zero


ND



d
:
n-d


NA



ñ
:
zero


ND



(
:
n-(


NA



N
:
zero


ND

f
:
m-


NS



p
:
m-


NS



g
:
N-g


NA



r
:
N-r


NA



h
:
N-


NS



s
:
ñ -


NS




j
:
n-j


NA



t
:
n-


NS



k
:
N-


NS



( 
:
n-


NS



l
:
N-l


NA



w
:
m-


NS

39) Balinese (Barber 1979)



N- ‘active verb’



b
:
m-b/m-

NA/NS



n
:
?



c
:
ñ-


NS




ñ
:
?



d
:
n-d/n-

NA/NS



N
:
?



g
:
N-g/N-

NA/NS



p
:
m-

NS



j
:
n-j/ñ-

NA/NS



r
:
N-r

NA



k
:
N-


NS




s
:
ñ

NS



l
:
N-l


NA




t
:
n-

NS



m
:
?







w
:
N-w/m-
NA/NS

40) Sasak (Goris 1938, Austin 2000)

(me)N- ‘active verb’



b
:
m-b/m-

NA/NS



n
:
?

VE?

c
:
ñ-


NS




ñ
:
?

VE?



d
:
n-d


NA




N
:
?

VE?



g
:
N-g


NA




p
:
m-

NS



h
:
N-


NS




r
:
Ne-r

VE



j
:
n-j/ñ-

NA/NS



s
:
ñ-

NS



k
:
N-k/N-

NA/NS



t
:
(ne)-n-
NS



l
:
Ne-l


VE




w
:
Ne-w
VE



m
:
Ne-m

VE

NOTE: Austin (2000) gives some verb forms with NA (e.g. beli ‘buy’ : m-beli ‘to buy’), where Goris (1938) reports NS (beli : meli).

5. Sulawesi

41) Sangir (Steller and Aebersold 1959)


maN- ‘active verb’



b
:
mam-

NS




m
:
me-

ND

d
:
men-d

NA




n
:
me-

ND



g
:
meN-g

NA




N
:
me-

ND



h
:
me-


ND




p
:
mam-
NS



k
:
maN-

NS




s
:
man-
NS



l
:
me-


ND




t
:
man-
NS

42) Gorontalo (Pateda 1977)



moN- ‘active verb’



b
:
mom-

NS




ñ
:
mo-?
ND?

d
:
mo-


ND




N
:
mo-

ND



g
:
mo-


ND




p
:
mom-
NS



h
:
mo-


ND




r
:
mo-

ND



k
:
moN-

NS




s
:
mo-

ND



l
:
mo-


ND




t
:
mol-
NS



m
:
mo-


ND




w
:
mo-h
ND



n
:
mo-


ND







43) Bolaang Mongondow (Dunnebier 1951)



moN- ‘active verb’

b
:
mo/mom-

ND/NS


N
:
mo-

ND

d
:
mo/mon-d

ND/NA


p
:
mom-
NS

g
:
mo/moN-g

ND/NA


r
:
mo-

ND


k
:
moN-


NS



s
:
mon-
NS

l
:
mo-



ND



t
:
mon- 
NS/ND

m
:
mo-



ND



y 
:
mo-

ND



n
:
mo-



ND



44) Makasarese (Mills 1975; Cense 1979)



aN- ‘active verb’

b
:
am-m

NS-




n
:
an-n


NA

c
:
ac-c


NA+



ñ
:
añ-ñ


NA


d
:
an-d


NA




N
:
aN-N

NA

g
:
aN-g

NA




p
:
am-m

NS-

j
:
an-j


NA




r
:
an-r


NA

k
:
aN-N

NS




s
:
añ-ñ


NS-



l
:
al-l


NA+



t
:
an-n-

NS-



m
:
am-m

NA




w
:
?









Note: According to Mills (1975:75ff) ‘Active verbs are formed by nasal substitution, with or without a preceding /aq/-’ (q = glottal stop)   However, where Mills gives poloN : aq-moloN ‘to cut’, buno : aq-muno ‘to kill’, etc., Cense (1979) gives poloN : am-moloN, buno : am-muno, and where Mills gives ciniq : an-ciniq ‘to see’ and the like, Cense gives ac-cini’, etc.  In general, the material in Cense appears to show greater assimilation between the prefixal nasal and the initial consonant of a stem than is characteristic of the patterns Mills describes.  Finally, for most bases that begin with b- or d- Cense gives active verb forms a’-b- and a’-g-, without the NS that, according to Mills, must be present.   I take a’- to be a separate affix from that which triggers nasal substitution.   The source of these descriptive differences remains unclear, but given the greater richness of the data in Cense (1979), I follow this source here.

45) Balantak (Busenitz and Busenitz 1991, Busenitz 1994)

maN- ‘active verb’

b
:
mam-b

NA




N
:
maNa-N

VE

d
:
man-d

NA




p
:
mam-p

NS/NA

g
:
maN-g

NA




r
:
maNa-r

VE

k
:
maN-k

NA




s
:
man-s

NA

l
:
maNa-l

VE




t
:
man-t

NA

m
:
maNa-m

VE




w
:
maNa-w

VE

n
:
maNa-n

VE




y
:
maNa-y

VE

Note: In addition to allomorphy conditioned by the initial segment of the base, Balantak has harmonic allomorphy conditioned by the vowel of the first syllable (hence maNa-, meNe-, miNi-, moNo-, muNu-).  The a- variant is taken to be basic here.

46) Mori Bawah (Mead 1998:100)



moN- ‘active verb’

b
:
mo-


ND




n
:
mo-


ND



d
:
mo-


ND




p
:
mom-p

NA





g
:
mo-


ND




r
:
mo-


ND



h
:
mo-


ND




s
:
mon-s

NA



k
:
moN-k

NA




t
:
mon-t

NA



l
:
mo-


ND




w
:
mo-


ND



m
:
mo-


ND

NOTE: Vowel-initial bases (a, e, i, o u) unexpectedly take mo?-.

VI. Western Micronesia

47) Palauan (McManus and Josephs 1977)



meN- ‘transitive verb’


b
:
om-

NS





? 

 :
meN-
NS 


d   
:
mel-
NS





r

:
me-

ND



i
:
mel-
NA





s

:
mel-
NS

k
:
meN-
NS





t 

:
mel-
NS

l 
:
me-

ND





u 

:
om-

NS

m
:
?







w 

:
om-

NS

N
:
?







y 

:
meN-y
NA



o
:
?


NOTE: ch = glottal stop, d = voiced interdental fricative; e = mid-front vowel before a consonant, but palatal glide before a vowel, here written e and y respectively; i = high front vowel before a consonant, but palatal glide before a vowel, here written i and y respectively)

48) Chamorro (source: Topping 1973, Topping, Ogo and Dungca 1975)   



man- ‘indefinite object marker; plural subject marker’



b 

:
mam-b

NA



m

:

man-m

NA

ch 

:
mañ-

NS



n

:

man-n?

NA



d

:
man-d

NA



ñ

:

man-ñ

NA



f 

:
mam-

NS



N

:

man-N?

NA



g


maN-g

NA



p

:

mam-

NS



gw

:
maN-g

NA



s

:

mañ-

NS



h

:
man-h

NA



t

:

man-

NS



k

:
maN-

NS



y

:

man-y

NA

l

:
man-l

NA
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� Grimes et al. (1995) list 529 WMP languages in the Philippines, western Indonesia, mainland Southeast 


   Asia, Madagascar and western Micronesia (Palauan and Chamorro).  As noted in Blust (1997a) this  


   figure may be inflated by some 10-15%.  The subgrouping adopted here posits nine primary branches of 


   AN in Taiwan, and a Malayo-Polynesian branch which includes all non-Formosan languages.  The latter 


   divides into WMP and Central-Eastern Malayo-Polynesian (CEMP).  CEMP divides into Central 


   Malayo-Polynesian (CMP) and Eastern Malayo-Polynesian (EMP), and EMP divides into South 


   Halmahera-West New Guinea (SHWNG) and Oceanic (OC). 


�  Although most languages which have been called WMP (and no others) make active use of NS, as 


    observed in Blust (1999), WMP may not be a valid subgroup, but rather a residue of MP languages 


    which cannot be assigned to CEMP on the basis of exclusively shared innovations.


� A single example of *mVb- is noted in *mabuk ‘drunk, intoxicated’, and another of *bVp- is noted in 


   *bapa ‘father’.  The first of these is now known to be PAN *ma-buSek, PMP *ma-buhek, and the second 


   may be an invalid reconstruction due to undetected borrowing from Malay bapa(k) ‘father; also of 


   persons in a position comparable to that of a father’.  Dempwolff (1934-1938) reconstructed just 11 


   forms with initial *w, of which only two are verbs.  Blust (n.d.-1) contains somewhat more relevant 


   material, but in general the question whether reflexes of *w- behave like reflexes of *p- or *b- in bases 


   infixed with *-um- remains unanswerable.


.





�  Josephs (1975:150) also draws attention to a synchronic rule of Palauan in which the infix –(m- 


   dissimilates to –u- or –o- when followed by b or m within the base: sech(‘ickness’ : s-m-ech( ‘sick’, 


    luut ‘return’ : l-m-uut ‘return, come back’, ngelt ‘setting’ :  ng-m-elt ‘sink (in soft ground), set (sun)’, but 


    ol-seb(k ‘make something fly’ : s-u-eb(k ‘to  fly’, om(k-charm ‘make someone suffer, torture’ : 


    ch-u-arm ‘to suffer’, ol-tob(d ‘take out’ : t-u-ob(d ‘come out’.   Unlike PNS this dissimilatory process 


    appears to be motivated by avoidance of any two labials in the same word, even if they are identical. 


� Hardeland (1858:41ff), who was Dempwolff’s source, noted that Ngaju Dayak ‘ma-, mam-, man-, mang-, 


   manj; --- mamp-, mampa-; --- maha-, manga-; --- me-, sind sämtlich Verbal-Präfixa.’  He further stated 


   the conditions for prefixal allomorphy, but he did not name the phenomenon of nasal substitution, nor 


   generalize further about it.  Prior descriptions of NS are possibly found in some of the grammars of 


   Philippine languages done during the Spanish colonial era.


� Tim Penyusun Kamus (1989) recognizes such variation only for meNe-cap/men-cap, giving only the form 


   with vowel accretion for the other three bases.  For a fuller discussion of  meN- allomorphy with 


   monosyllables cf. Newman (1984:12ff).


� Lawrence A. Reid (personal communication of July 5, 2003) notes that in many Philippine languages 


   bases which are conventionally written with an initial vowel actually begin with a glottal stop, reflecting 


   the PAN/PMP uvular stop *q.   Since *q lacked a corresponding uvular nasal, he speculates that *q-initial 


   bases would have undergone NS with a velar nasal, and after the change *q > ? > zero which took place 


   in most WMP languages maN- would then be the allomorph of man- before vowel-initial bases.  Since 


   glottal stop was still phonemic in other positions, if glottal stop was then added before initial vowels 


   maN- might be perceived as man- + NS of base-initial glottal stop.  From this point analogical extensions 


   of a similar alternation to other base-initial consonants could have occurred, giving rise to the 


   phenomenon of nasal substitution as we know it.


� Yamada (1976) has since been published as Yamada (2002).  The published dictionary, however, contains 


   far less morphological information than its privately circulated predecessor, and I have been forced to 


   rely heavily on the earlier manuscript for many of the examples cited here.





� The function of a- is unclear.  Most of the bases which participate in this alternation appear to be abstract 


   nouns.  A similar process of morpheme-internal NS is found in Ivatan, and perhaps other Bashiic 


   languages.  Hidalgo (1998), for example, gives base : affixed pairs such as aktuktu ‘thought, mind’ : 


   maNtuktu ‘to think’, and adpet ‘to hold, tie down’ : manpet ‘tie down the house during typhoons’.  


   Somewhat surprisingly, the existing grammars (Reid 1966, Hidalgo and Hidalgo 1971) are silent on this 


   point.  Hidalgo and Hidalgo (1971) simply say that the morphoneme N- is realized as N- ‘if the initial 


   phoneme of the root is a vowel other than /i/.’  While this is true of aCCV(C) bases in which the first 


   consonant is a velar, it is otherwise false, as it would predict such non-occurring forms as **maN-adpet 


   rather than the attested manpet.  


� Based on the data in section A- of Forman (1971) man- appears to have about five times the type 


     frequency of maN-.








� Lawrence A. Reid (p.c., July 5, 2003) believes that the South-Central Cordilleran languages, which 


    include Ifugao, Bontok, Kankanaey, and Pangasinan reflect *maR- as man- (expected **mal-), and he 


    questions whether Pangasinan man- triggers NS.  Benton (1971:24), who describes man- as marking 


    ‘future, active, transitive’ gives sets such as amés : man-ámes ‘to bathe’, paltóg : ma-maltóg ‘to shoot’, 


    kansión ‘song’ : ma-Nansión ‘to sing’, and salíw : ma-nalíw ‘to buy’ as exemplifications of the same 


    prefix, which suggests that man- does trigger NS.  However, elsewhere (1971:133) he states that man- 


    ‘appears to indicate deliberate action’, triggers leftward stress shift and does not trigger NS, while maN- 


    indicates undirected action, does not affect stress, and triggers NS, as in paltóg ‘shooting’ :  man- 


    páltog‘to hunt’ : ma-maltóg ‘to shoot (spontaneously)’.  Since only man- occurs before base-initial   





    vowels it appears that these prefixes have the same underlying form despite differences in the types of 


   allomorphy they display.


� I have found three exceptions in Neumann (1951): kembar ‘be one’ : Nembar ‘unite’, ketam : Netam 


    ‘harvest rice with a harvesting knife’, and kimbaN ‘be spread out, as a mat’ : NimbaN-ken ~ N-kimbaN-


    ken ‘spread something out, as a mat’.  Woollams (1996:68ff) gives a somewhat different set of 


    allomorphs for N-, citing only b : m-b, c : n , whereas Neumann (1951) gives many examples of NS for 


    bases that begin with b-, and of NA for bases that begin with c-.  These differences in reported details 


    presumably are dialectal.  Note that Toba Batak shows a similar vacillation in the form h- : makk- 


    (reflecting earlier NA) vs. h- : maN-, with NS.


� Goris (1938) writes eN-, for what I take to be a syllabic velar nasal.


� Itawis shows only consonant assimilation in pairs such as fúnat : maf-fúnat ‘to wipe’, fuNán ‘pillow’ : 


     maf- fuNán ‘to use a pillow’, or fútul : maf-fútul ‘to behead’.  This is surprising, since f reflects *p before 


     a back rounded vowel.  It is conceivable that maf- in these cases is not underlying maN-, but if so its 


     phonemic form is obscure, since the function of maf- does not appear to differ materially from that of 


     maN- in usá ‘use’ : maN-usá ‘to use’, appín ‘diaper’ : maN-appín ‘to change a diaper’, or azzá : maN-


     azzá ‘to remove, subtract, miscarry’.  The absence of NS in any f-initial form cited by Tharp and 


     Natividad (1976) may be an accidental fact in a limited sample of data.





� An s/ñ alternation normally is found only in languages which contrast n and ñ, but Prentice (1971:298ff) 


    states that Alumbis Murut of Sabah introduces ñ only as the nasal replacement of base-initial s- in pairs 


    such as sampuy : a-ñampuy ‘he/she will blow’, simbul : a-ñimbul ‘he/she will run’ or susub : a-ñusub 


    ‘he/she will order something’.  Itbayaten appears to show a mirror-image discrepancy, since it has a 


    palatal nasal, but prefixes base-initial s- with man-.  However, PMP *n and *ñ merged in Itbayaten, and 


    the current palatal nasal arose by palatalization of n and N  adjacent to a high front vowel.


� General statements in descriptive sources are sometimes misleading.  For example, Little (1995:526) 


     says that in Gorontalo moN- is realized as mo-m- before bases that begin with h-, yet for nearly 300 


     bases that begin with h- Pateda (1977) lists only two or three instances of mo-m- (e.g. huwoNo ‘split’ : 


     mo-muwoNo ‘to split’), and many more with mo-.





� Generally, j in attested languages reflects PMP *z (a voiced palatal affricate).  In many of the languages 


     of the Philippines, and in Chamorro g reflects either *g or *R (probably an alveolar trill, which became 


     uvular while still a liquid).  It is possible that the high frequency of NA before g-initial bases in these 


     languages, often in contrast to NS for both b-initial and d-initial bases, is due to the partial derivation of 


     g from an earlier liquid.


� Kroeger (1993) reports a system of allomorphy for the prefix moN- in Kimaragang Dusun of northern 


    Sabah which is essentially identical to that reported here for Tombonuwo (Appendix 1, Language 20).  


    He suggests in addition, however, that base-initial nasals undergo ND and base-initial w- undergoes NS.


� Mead (1998:100) says that where NA is replaced by ND ‘in every case the second consonant of the 


    stem is a voiceless prenasalized stop’.  He does not explicitly state that NA remains unchanged if the 


     second consonant of the stem is a prenasalized voiced stop, but in a personal communication he reports 


     that Tapehe (1984:31-39) gives 199 examples of verbs with moN-, and the association of ND with 


     medial prenasalized voiceless stops and of NA with medial prenasalized voiced stops is found in 


     numerous examples, as with songka : mo-songka ‘to arrange’,  kansai : mo-kansai ‘to spear’,  pumpu : 


     mo-pumpu ‘to collect’ or tampele : mo-tampele ‘to slap’ vs. tonda : mon-tonda ‘to follow’, sombu : 


     mon-sombu ‘to connect, join’, sanggara : mon-sanggara ‘to fry’, or kambera : mong-kambera ‘to  fan’.  


� Written, quite remarkably, as a term paper for a graduate course in Generative Phonology which was 


     taught in the Department of Linguistics, University of Hawai’i by Irwin Jay Howard in Spring, 1974.  


     This paper understandably reflects the preoccupations of phonological theory dominant at the time, 


     some of which are seen in a very different light today.


� Newman (1984:12), citing Brakel (1973), points out that 16th and 17th century Malay manuscripts show


    NS with at least base-initial b- and d-.  Assuming a lineal  transmission to the modern standard language, 


    it would follow that NA has replaced NS with base-initial b and d in Malay over the past four centuries.


� The superficially similar pattern in Kiput is somewhat different.  In this language, some bases with initial 


     b- take NS, as with battin ‘small cannon’ : mattin ‘to shoot, discharge a small cannon or other firearm’.  


     Other bases exhibit a typologically bizarre alternation of b with s, and take Ne-, as with burue? ‘rotten’ : 


     Ne-surue? ‘to make something rotten’.  For further details cf. Blust (to appear b).


�  The wording is mine.  OTconstraints are stated as absolutes, whether a proposed marked feature in a 


     sample of, say, 1,000 languages is attested in three languages or in 300.  Since markedness claims have 


     been largely intuitive absolute statements mask significant differences in the level of support for a given 


     inference which statistical statements are better able to capture.


� To make matters worse, recall that *maN- ‘active verb’ + pa- ‘causative’ > mama- with NS in languages 


     such as Botolan Sambal, Ilokano or Pangasinan, as noted in sect. 4.3.5.


� The situation in Balantak actually is more complex than this.  As Busenitz (1994:3) notes, when mVN- is 


     added to bases that are already affixed with the prefixes pa’-, po’-, pi’- and poo’- the p- of these prefixes 


     sometimes drops and sometimes does not, without statable phonological conditions.


� Since prefixes are not considered part of a following prosodic word it is unclear to me why a form such 


    as mem-pilih would violate CRISP EDGE[PR WD]: pilih is both base and prosodic word, and the 


    homorganic nasal-stop sequence in such a hypothetical form is separated only by a morpheme boundary.


� The reader, however, must wonder why this type of incompatibility is mentioned at all.  Table 2 shows 


     that base-initial s- undergoes NS in 45 of the 48 languages in Appendix 1. Of the three exceptions Mori 


     Bawah is a language that makes no use of NS, and Balantak is a language which permits NS only under 


     severely limited conditions.  The only AN language which suggests a possible incompatibility between 


     nasals and fricatives, then, is Gorontalo, and the deletion of the prefixal coda before base-initial s- in this 


     language  is open to other interpretations.  By contrast, base-initial c- does show resistance to fusion 


     with a  preceding nasal, and on this theoretically essential point Pater is completely silent.


�  Note that low vowel fronting, which is conditioned by a preceding voiced obstruent in languages of 


     northern Sarawak, is also blocked by an intervening voiceless stop or nasal (Blust 2000:302).


� Pater (2001:163) maintains that the constraint ONSET, which militates against vowel-initial syllables, 


    provides a basis for explaining both infixation and vowel deletion.  However, this notion is flawed, since 


    Old Javanese and Bolaang Mongondow violate ONSET, yet infix –um-, and the deletion of 


    prepenultimate initial vowels in many AN languages is better explained as a means of satisfying a 


    preferred disyllabic canonical shape which is also satisfied in various languages by schwa epenthesis, 


    haplology, or laryngeal deletion between like vowels in reduplicated bases (Blust to appear c).


� As observed earlier, Thao of central Taiwan shows PNS effects for base-initial p-, but not for f- (< *b).   


    However, PNS in Thao may well have taken place after the sound change *b > f, and f- (which was 


    lacking in PAN and PMP) may well have been exempt from the kinds of phonotactic dissociations    


    characteristic of *p, *b, and *m. 
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