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���� ,QWURGXFWLRQ�WR�0DNRQGH�WRQH�
The first to put tone marks on Makonde words (but only on verbs) is Nurse in his 
brief description of sample Bantu languages of Tanzania (1979), although he himself 
was not sure whether to call the “prominent syllables” tone or stress. The first article 
where tone is recognized as a characteristic for all Makonde words is Yukawa’s 
tonological study of Makonde verbs (1989). He describes Tanzanian Makonde, but it 
is not clear which dialect is involved. The work is descriptive rather than analytical, it 
gives a broad overview of nouns classes and tenses with tonal description, but the 
author admits that the work contains insecurities and gaps. One year later, Odden 
follows with two articles about verbal and nominal tone in the Tanzanian Makonde 
dialects Chimaraba and Chimahuta. According to Odden, Makonde shares the 
following properties of verbal tone with the genetically close zone P-languages Yao 
(P.21) and Matuumbi (P.13) as well as with some other Bantu languages (like Makua 
(P.31), Olusamia (E.34), Kikuria (E.43), Kihehe (G.62), Kinga (G.65) and Safwa 
(M.25)):  
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• there are no lexical tone contrasts in verb stems; 
• the tones realized on the verb depend on the morphological (tense-aspect) 

category of the verb. 

Odden, as formulated in an earlier article (1988), handles such languages as follows. 

• underlyingly, only H tones occur and are assigned (toneless TBU’ s receive a 
default L tone at a late stage in the derivation); 

• one or two H tones are allowed per stem (and multiple surface H tones), and the H 
tones are assigned on the basis of a count of vowels, such as to the second vowel 
of the stem; 

• specific tone rules (like High Tone Doubling and High Tone Spreading) apply to 
derive the surface patterns. 

The (tense-aspect) category of the verb determines which positions are assigned H 
tones by a count of vowels. Once the count of vowels is known, as well as the 
phonological shape of the stem, the location of each H tone is predictable. Odden 
therefore calls such languages “predictable” tone languages. Makonde fits in such a 
typology, and he describes the dialects Chimaraba and Chimahuta as formulated 
above. The Chimaraba infinitive form NX�WpOpNppOD ‘to cook for’ , for example, has 
two underlying H tones which are assigned stem-initially and to the second mora of 
the lengthened penultimate syllable by default, and there is rightward spreading from 
the first to the second H. 

 H H 
 
NXWHOHNHOD� XQGHUO\LQJ�
 

 H H 
 
NXWHOHNHHOD� 6WUHVV�/HQJWK�
�

 H H 
 | | 
NXWHOHNHHOD� 6WHP�,QLWLDO�'RFNLQJ��'HIDXOW�'RFNLQJ�
�

 H H 
 /\ \  |  
NXWHOHNHHOD� 5LJKWZDUG�6SUHDGLQJ�
�

Two basic features of these dialects get much attention. The first is that the final 
syllable never has a H tone. To explain this characteristic, Odden treats the final 
syllable as extraprosodic, that is, invisible for the purposes of tone and other prosodic 
phenomena. Given this extraprosodicity, stress is assigned to the penultimate syllable. 
Then, the stressed syllable is lengthened with a second mora, and all words have 
penultimate lengthening. But only the stress of the last word in an utterance is 
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phonetically realized by lengthening, medial stress is either severly reduced or 
eliminated altogether by a late postlexical rule. The second characteristic is an 
adjacency constraint in phonology called Meeussen’ s Rule: whenever two adjacent 
syllables bear H tones, the second loses its H tone. The Chimahuta infinitive form NX�
Oi�OLLPD ‘to cultivate them’ , for example, also has two underlying H tones which are 
assigned stem-initially (to the object concord as first part of the macrostem) and to 
the second mora of the lengthened penultimate syllable by default, and the second H 
is deleted by Meeussen’ s Rule. 

 H H 
 
NX�OD�OLPD� XQGHUO\LQJ�
�

 H H 
 
NX�OD�OLLPD� 6WUHVV�/HQJWK�

�
 H H 
 | | 
NX�OD�OLLPD� 6WHP�,QLWLDO�'RFNLQJ��'HIDXOW�'RFNLQJ�
�

 H 
 |  
NX�OD�OLLPD� 0HHXVVHQ¶V�5XOH�
�

Liphola’ s description (2001) of Shimakonde of Mozambique is based on Odden’ s 
work as far as tone is concerned: one or two underlying H tones are assigned per 
stem, the penultimate syllable is the basis syllable for assignment, and specific tone 
rules (like High Tone Doubling and High Tone Spreading) apply to derive the surface 
patterns. Manus’  description (2003) of a variant called Simakonde spoken by 
Mozambiqians who live on Zanzibar and in Tanga (Tanzania) varies from Odden’ s 
approach in that tone assignment includes underlying L tones, and that this 
assignment is restricted to the penultimate syllable of stems. Like Odden, Liphola and 
Manus assume that penultimate lengthening takes place as the result of stress, and 
Liphola agrees with Odden that penultimate lengthening occurs in all words; only 
utterance-final lengthening is realized, and utterance-medially, the lengthening is 
wiped out. Manus recognizes prosodic groups in the language where the penultimate 
lengthening occurs in the final word, not in the first words of such groups.  

Just like Devos’  excellent description (2004) of Makwe, a variant of Tanzanian 
Makonde (Chimaraba) spoken in Mozambique, our work is based on Odden’ s work 
as far as tone assignment is concerned. Underlyingly, every stem has zero, one or two 
H tones. H tones are assigned to the stem on the basis of the count of tone bearing 
units (TBU), and tone rules apply to derive the surface forms. But there are some big 
differences between our analysis and Odden’ s analysis. One difference concerns the 
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question which processes are lexical and which are post-lexical, resulting in a 
different rule ordening. In our analysis, H tone assignment takes place in the lexicon 
with word formation. Penultimate lengthening, however, occurs post-lexically, 
followed by the other tonal processes like Doubling and Spreading (which we call H 
Tone Bridge). Another difference concerns the extraprosodicity of the final syllable 
(which results in penultimate stress and ultimately in penultimate lengthening) in all 
words, and the resulting prosodic organization of the language. According to Odden, 
there is no final H tone, and all words have penultimate lengthening, although the 
lengthening is only phonetically realized in the last word of an utterance. In our 
analysis, the final syllable is only partially extraprosodic, viz., only in surface forms 
of words at the end of a specific prosodic unit called SKRQRORJLFDO�SKUDVH�(p-phrase). 
Medial words in p-phrases do not undergo penultimate lengthening, only p-phrase-
final words do. Underlyingly, the final syllable of p-phrase-final words may have a H 
tone assigned to it, and after penultimate lengthening, this final H tone retracts to the 
second mora of the penultimate syllable. We use the same examples as the Chimaraba 
and Chimahuta forms above to compare the analyses. The Chinnima infinitive form 
NX�WpOpNppOD ‘to cook for’  has two underlying H tones which are assigned stem-
initially and stem-finally. After penultimate lengthening, there is retraction of the 
final H tone to the second mora of the penultimate syllable, and there is a H Tone 
Bridge between the stem-initial H tone and the retracted final H tone. 

 H H 
 
NXWHOHNHOD� XQGHUO\LQJ�

�
 H H 
 | |  
NXWHOHNHOD� 7RQH�$VVLJQPHQW�
�

 H H 
 | | 
NXWHOHNHHOD� 3HQXOWLPDWH�/HQJWKHQLQJ�
�

 H H 
 | / 
NXWHOHNHHOD� 5HWUDFWLRQ�RI�WKH�ILQDO�+�WRQH�
�

 H H 
 /\ \ | 
NXWHOHNHHOD� +�7RQH�%ULGJH�

 

The Chinnima infinitive form NX�Oi�OLtPD ‘to cultivate them’  has two underlying H 
tones which are assigned stem-initially and stem-finally; the object concord has an 
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own H tone. the second mora of the lengthened penultimate syllable by default, and 
the second H is deleted by Meeussen’ s Rule. 

 H H H 
 
NX�OD�OLPD� XQGHUO\LQJ�
�

 H HH 
 | | |  
NX�OD�OLPD� 7RQH�$VVLJQPHQW�
�

 H H 
 | | 
NX�OD�OLPD� 0HHXVVHQ¶V�5XOH�
�

 H H 
 | | 
NX�OD�OLLPD� 3HQXOWLPDWH�/HQJWKHQLQJ�

�
 H H 
 | | 
NX�OD�OLLPD� 5HWUDFWLRQ�RI�WKH�ILQDO�+�WRQH�
�

Medial words in p-phrases do not undergo penultimate lengthening and the final 
syllable of such words is not extraprosodic. It may have a H tone also on the surface, 
as the following example shows. 

YDFKRQi�FKL\HZp�FKDiQJX 
they see my chin 

In our opinion, and in Devos’  analysis (2004) which resembles the present work, 
penultimate lengthening is not a stress-induced rule, its main purpose is to signal the 
end of a phonological phrase. Furthermore, it is not the word but the phonological 
phrase which is the basic unit in the prosodic organization of the language, and this 
concept is worked out in the next section.  

���� 3URVRGLF�GRPDLQV�
An important part of phonology consists of prosody. Prosody deals with phenomena 
as tone, intonation and vowel length. In the lexicon, there is one domain where 
prosodic phonology is active: the word; with word formation, H tone assignment 
occurs. 
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Post-lexically, prosodic phonology cooperates with syntax to produce the surface 
forms of phrases and sentences. For this purpose, prosodic phonology uses its own 
domains which partially fall together with syntactic phrases and sentences. There may 
be several reasons why prosodic phonology has its own domains. First, it does not 
seem unreasonable that phenomena like intonation do not necessarily have to be 
bound to syntactic criteria. Furthermore, as prosodic phonology and syntax are 
partners in the same process and each has its specific task, one can imagine that one 
such task for prosodic phonology is to mark special aspects of the information 
structure.  

The prosodic domains we use are the word, the phonological phrase, the intonational 
phrase and the utterance. The terminology of the post-lexical domains (the 
phonological phrase, the intonational phrase and the utterance) derives from work 
done by Selkirk (1986) who cites earlier work (1978) as well as the work Nespor and 
Vogel (1982, 1986) and Hayes (1984). In their research, they argue that there is a 
level in sentence phonology at which the representation is organized hierarchically 
into prosodic constituents (larger than one word) and that there are phonological rules 
which have their characteristic domains defined in terms of this prosodic structure. 
According to them, this prosodic hierarchy is determined by syntactic structure, 
although it is not isomorphic to it. Below, we argue that the basic domain in 
Chinnima prosodic structure is the phonological phrase. The term itself is proposed 
by Hayes building on Kissebirth and Abasheikh (1974).  

In Chinnima, the prosodic process Penultimate Lengthening (PUL) not only occurs at 
the end of a syntactic phrase, it also occurs within syntactic phrases, and this has 
something to do with Focus (in VP’ s) and something like Determination (in NP’ s). 
Concerning VP’ s, there are a number of pairs of tenses where both members of a pair 
have the same meaning, but where one tense of each pair has post-verbal focus (pvf), 
while the other tense of each pair has verbal focus (vf). The examples used below are 
of the Past and the Present Perfective; the focussed words are underlined. 

WX�WyQJyOi�FKtPiNyRQGH we spoke Makonde pvf 
W~�Qi�WRQJRyOD�FKLPiNyRQGH we spoke Makonde vf 
WX�WRQJZHOH�FKtPiNyRQGH� we have spoken Makonde pvf 
WX�QL�WyQJRyOD�FKLPiNyRQGH we have spoken Makonde vf 

The vf-tenses (or disjoint tenses) have PUL, although they are followed by the object. 
The pvf-tenses (or conjoint tenses) do not have PUL, but they form a unit with the 
focussed object (for more details, see 7.3 and 8.3.1). 

Concerning NP’ s, there are specifiers which form a unit with the preceding noun 
while other specifiers don’ t. This probably has something to do with the extent of 
determination of the specifiers. Here, too, PUL marks the difference (for more 
details, see 8.2.1). Some examples are: 

YDO~Pp�YiiQR� these men 
YDO~Pp�YHpWX� our men 
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YDO~~PH�YiDQML� other men 
YDO~~PH�YDN~O~XQJZD big men 

We call the smallest domain which ends in PUL the phonological phrase (p-phrase). 
A syntactic phrase exists of one or two, or even more p-phrases, as the following 
example shows (the closing square bracket “]” indicates the end of a p-phrase). 

QJXYDLQJ¶LOH�YiO~~PH] XQJ¶~XNX]�NXNii\D] 
I have given the men the chicken at home 

A p-phrase consists of one to four words; in the following example, the noun of the 
first p-phrase is followed by a specifier within the same p-phrase. 

QJXYDLQJ¶LOH�YiO~Pp�YiiQR] XQJ¶~XNX] NXNii\D] 
I have given these men the chicken at home 

P-phrases are the domain where specific tone rules apply subsequently to PUL. 
Among them are Final H Tone Retraction, H Tone Bridge and H Tone Doubling. 
These tone rules are dealt with in the following sections. The larger prosodic domain 
is the intonational phrase (i-phrase). The i-phrase consists of one ore more p-phrases, 
and it can thus be smaller, equal or larger than a syntactic phrase. The end of an i-
phrase is often marked by an intonational H tone on the final TBU of the final word 
(see 3.6.1). The largest prosodic domain is the utterance (U). The U consists of one 
or more i-phrases, often coinciding with a sentence. The end of an U is marked by 
register lowering of the final two TBU’ s of the final word. There are two other 
instances of U-final register lowering which are optional (see 3.6.2). 

���� 6XUIDFH�WRQHV�
The basic surface tones are High (H) and Low (L). Each Tone Bearing Unit (TBU) 
bears one tone, a H tone or a L tone. The TBU in Chinnima is the mora, the unit on 
which tone rules work. In the remainder of this work, the terms ‘TBU’  and ‘mora’  are 
used indifferently. Generally, syllables have one mora, but penultimate syllables of 
phrase-final words have two morae by the automatic process Penultimate 
Lengthening. On such lengthened penultimate syllables, level tones as well as contour 
tones may occur. There are two level tones: a sequence of two H tones (HH) and a 
sequence of two L tones (LL). (H tones are indicated by an acute accent �; L tones are 
generally left unmarked but in the rest of this chapter, they are indicated by a grave 
accent C.) 

OttQj� name OuuPq� dew 
FKuK~~Yj� chest PuW��Sj� holes 
N�WyQJyyOj� to speak O�ZiOiKjjQMu firewood 
SjQ\ppQMq� beside, aside FKuuKu� only 
W�NiiO\j� if we eat QJ¶jjQj� play! 
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There are two contour tones: Rising (R) and Falling (F). The contour tones are best 
analysed as a sequence of a L tone followed by a H tone (R) and a H tone followed 
by a L tone (F) on these TBU’ s of lengthened penultimate syllables. 

P�~Q�� person PZijQj� child 
uQGutOj� path OuWijZj� clan 
�QMpQMqpPj� mosquito FKuPiNyzQGq Makonde language 
NjGutNu� a bit �SpqKu� quickly 
W�QJ¶jiQq� we should play W�NijO\j� we do not eat 

As noted in 2.8, a small number of phrase-final words have a penultimate syllable 
with three TBU’ s; two tonal sequences are possible: HLH and LHL. 

PZpqpQ�� you (pl.) PzyzWz fire 
O~�~QG�� tomorrow P�~�QG� chopper 
W�SijiQ\j we who beat FKuOzyzQJz pot 

When not taking into account the Intonational H tone (see 3.6.1), a H tone on the 
mora of the final syllable of a phrase-final word is rare (but see certain Substitutives 
and Demonstratives, 5.2 and 5.3, and the Optative without object concord, 3.5.6). 

The levels on which H and L are pronounced are phonetically fairly close. Especially 
words with only L tones such as OuuPq�‘dew’  are hard to distinguish from words like 
OttQj�‘name’  (and also from words like PZijQj�‘child’ , see 3.6.1). 

There are four phonetic levels of tone, mainly due to the instances of utterance-final 
register lowering (see 3.6); as a consequence, there are different phonetic contour 
tones (see 3.7). 

���� 8QGHUO\LQJ�WRQHV�DQG�WKH�OH[LFRQ�
We assume that there is a first lexicon which is a list of grammatical morphemes, 
verbal roots, (pro)nominal stems and lexicalized verbal bases and stems. Grammatical 
morphemes are inflectional morphemes like tense markers, (pro)nominal prefixes and 
verbal prefixes; and derivational morphemes like extensions. 

The information about some of these items in the first lexicon includes tonal 
instructions about H tones; L tones are default tones which are assigned post-
lexically. Pronominal and nominal stems have information about which of the tonal 
profiles with H tones is to be placed on the stem, and about the prefix to be attached 
to the stem in case it gets a H tone. Tense markers carry tonal information when they 
themselves and/or the concords get a H tone; they also carry information about which 
of the tonal profiles is to be placed on the verbal stem. The other items in the first 
lexicon, such as verbal roots, prefixes and extensions, do not carry tonal information. 
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The actual H-tone assignment takes place in the second lexicon, with word formation, 
when the different parts of words are joined together.  

In the second lexicon, verbal bases, stems and words are formed. Verbal bases are 
formed by adding expansions and extensions to verbal roots. Stem formation joins 
verbal bases and Finals. All sorts of phonological processes occur in the formation of 
verbal bases and stems, like prenasalization, (de)palatalization and vowel harmony. 
As soon as a verbal stem is formed, syllabification applies, which holds when a 
subsequent stem formation process like reduplication applies to it.  

There are some building prescriptions for stems. One demand is that every syllable 
within a verbal stem, where one of the processes of verbal base and stem formation 
has occurred, must have an onset; if not, syllabificate in such a way that onsetless 
syllables disappear. We demonstrate this with monosyllabic stems. With verbal stem 
formation, vowel-final monomoraic roots (like �OL�� ‘eat’ ) and the Final �D�or �H�are 
joined together (Û�OLD, Û�OLH). Syllabification determines that these whole stems form 
one syllable because every syllable must have an onset after such a process. 
Monosyllabic nominal stems also exist (e.g., �\R� in PX\R ‘front’ ). But there is 
another building prescription on stems which says that a stem should at least have two 
syllables; if not, create a structural position left to a monosyllabic stem, which serves 
as the first syllable of the stem, also being the first tone bearing position of the stem 
(indicated by a period, Û��OLD, Û��OLH). When the Final is the Perfective �LOH, the 
structure condition is met (Û�OLLOH ‘have eaten’ ), and no structural position is created to 
the left of the stem. Word formation provides phonetic content for this position from 
the vowel of the preceding morpheme (subject concord, object concord or tense 
marker). See the next section for more details. 

The addition of Finals to verbal bases occurs in the first stage of stem formation. The 
second stage in the formation of verbal stems is reserved for ‘vertical’  
(morphological) processes as the addition of the reciprocal �DQ�, the Pre-Final �DQJ� 
and the imbricated Perfective Final, which are infixed inside the penultimate syllable. 
After the formation of stems, words are formed. Verbal prefixes, (pro)nominal 
prefixes and tense markers are added to stems. Syllabification continues, but vowel 
coalescence/glide formation/vowel incorporation, glide insertion and syllable fusion 
are not carried out immediately but occur post-lexically (see 3.5.5). The next step is 
H-tone assignment (HTA): the tonal instructions are carried out, the prefixes and the 
tense markers get their H tone, and the stems get their tonal profile. When two 
primary H tones appear next to each other, the second H is deleted by Meeussen’ s 
Rule. There are four tonal profiles with H tones for stems, each profile having one or 
two H tones, and there is one profile without any H tone. Stems of all major 
categories have one of these five tonal profiles. There are some processes which 
occur after HTA, as the addition of certain outer NPx’ s to nominal stems and the 
formation of agent nouns and reduplicated nouns, and rules like the tone rule ‘delete 
all H’ s’  apply. Below, we try to give an overview of the main morphological and 
phonological (including prosodic) processes which occur in the second lexicon. All 
processes are described in this book. 
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main processes in the second lexicon 
word addition process HTA 
QRXQ� -inner NPx to stem 

-outer NPx to stem 
  -QD� 
  -locative NPx 
  -pluralizing NPx 
  -FKL�/PX�/YD� 

prenasalization,  
homorganicity 
 
 
 
tone rule ‘delete  
all H’ s’  

before 
 
before 
after 
after 
after 

instrument/ 
manner noun 

NPx, Final to 
verbal base 

vowel anticipation, 
vowel dissimilation,  
final vowel raising, 
O�o�G 

before 

augmentative/ 
diminutive 

cl. 5/6, 12/13 NPx’ s  
to stem 

prenasalization,  
homorganicity, 

before 

reduplicated  
noun 

stem to stem tone rule ‘delete 
all H’ s’  

after 

agent noun 
 

PX�/YD� to Infinitive vowel anticipation,  
vowel dissimilation,  
tone rule ‘delete 
all H’ s’  

after 

verbal base 
 

expansions, extensions 
to root 

(de)palatalization,  
labio-velarization,  
vowel harmony 

before 

minisyllabic vs 
 
 
verb stem (vs) 
 
 
 
 
 
reduplicated vs 

Final to root 
 
 
-Final to verbal base 
-reciprocal, Pre-Final 
 to stem 
 
 
 
stem to stem 

-create S1-position, 
copy preceding vowel 
-onset-syllabification 
O�o�G 
vowel harmony,  
imbrication,  
vowel dissimilation, 
create complex final 
syllable 

before 
 
 
before (stage1) 
before (stage2) 
 
 
 
 
before 

YHUEDO��
IRUP 

SC, OC, TM to stem 
 

prenasalization,  
homorganicity, 
Meeussen’ s rule 

before 

SURQRPLQDO�
IRUP�

PPx to stem prenasalization,  
homorganicity 

before 
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������ 7RQDO�SURILOHV�IRU�VWHPV�
There are five tonal profiles for stems; their order is explained in 7.2.1. 

A S1/SF : a H tone on the first and final TBU of the stem 
B S1 : a H tone on the first TBU of the stem 
C SF : a H tone on the final TBU of the stem 
D no H : no H tones on the stem 
E S2 : a H tone on the second TBU of the stem 

As the TBU is the mora in Chinnima, the S1, S2 and SF are moraic positions in the 
stem. 

Let us first show these five tonal profiles with words with four-syllable nominal and 
verbal stems (the prefixes preceding the stems are: NPx = Nominal Prefix, SC = 
Subject Concord, TM = Tense Marker, OC = Object Concord). 

  NPx -nominal stem SC -TM -OC -verbal stem 

A S1/SF ÛOL� �SpOHSHQGp� ÛNX� � � �StOLNDQi 
B S1 ÛYD� �O~PLODQJD� ÛYD� � �OL� �StOLNDQH 
C SF ÛPD� �NROREHNy� ÛWX� �QD� � �SLOLNDQi 
D no H ÛYL� �NRNRORZD� Û� � �OL� �SLOLNDQH 
E S2 ÛYL� �WXN~WXNX� ÛYD� � �OL� �SLOtNDQD 

Several tonal and other processes occur before these underlying forms reach surface 
level; these processes are dealt with one by one in this chapter, the most striking 
processes in the examples below are H Tone Bridge (from the S1-H tone to the SF-H 
tone) with the examples of A and H Tone Doubling (from the S1-H tone to the next 
TBU) with the examples of B. 

A Ou�SpOpSpQGp�O\jiNq its cockroach 
B Yj�O~PtOjQJj�YijQMu other widows 
C Pj�NzOzEqNy�O\jiNq its savannah 
D Yu�NzNzOzZj�YtuQMu other empty maize cobs 
E Yu�W�N~W�N��YtuQMu other things, substances, ingredients 

A N��StOtNiQi�OutPz to hear one (e.g. Ou�OyyYq�‘word’ ) 
B Yj�Ou�StOtNjQq�OutPz they should hear the one 
C W��Qj�SuOuNjQi�OutPz we (will) hear one  
D Ou�SuOuNjQq�OutPz hear the one! 
E Yj�Ou�SuOtNjQq�OutPz they who hear the one 

We continue with the five tonal profiles as they occur with nouns and verbs having 
trisyllabic stems. 
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  NPx -nominal stem SC -TM -OC -verbal stem 

A S1/SF ÛX� �W~WXOt ÛNX� � � �WyQJROi 
B S1 ÛOL� �KtQGLOL ÛYD� � �OL� �WyQJROH 
C SF ÛOL� �NXPEDW~ ÛWX� �QD� � �WRQJROi 
D no H ÛQ� �WDQGDVD� Û  �OL� �WRQJROH 
E S2 ÛOL� �SXWtOD ÛYD� � �OL� �WRQJyOD 

Surface forms: 

A ��W~W~Ot�ZjiQJ�� my brain 
B Ou�KtQGuOu�OtuQMu� other cooking stone 
C Ou�N�PEjW~�O\jiQJ� my foot 
D CQ�WjQGjVj�~�QMu other cassava porridge 
E Ou�S�WtOj�OtuQMu other trap 

A N��WyQJyOi�OutPz to speak one 
B Yj�Ou�WyQJzOq�OutPz they should speak the one 
C W��Qj�WzQJzOi�OutPz we (will) speak one 
D Ou�WzQJzOq�OutPz� speak the one! 
E Yj�Ou�WzQJyOj�OutPz they who speak the one 

We now show the five tonal profiles of words having disyllabic nominal and verbal 
stems. 

  NPx -nominal stem SC -TM -OC -verbal stem 

A S1/SF ÛPD� �NiOi ÛNX� � � �OyOi 
B S1 ÛD� �KtPED ÛYD� � �OL� �OyOH 
C SF ÛPD� �KDOi ÛWX� �QD� � �OROi 
D no H ÛYL� �\HZH Û� � �OL� �OROH 
E S2 ÛPD� �YDiOD ÛYD� � �OL� �ORyOD 

One process which has to be described here is the tonal lengthening caused by the S2-
H tone on disyllabic stems. The penultimate syllable is lengthened, and the S2-H tone 
is assigned to the second part of the lengthened vowel. In this way, the S2-H tone has 
a distinctive location on disyllabic stems, and it can be distinguished from the SF-H 
tone. This lengthening provides for a tonal environment where other (tone) rules 
occur, the most striking one in the examples with E below is tonal coalescence 
resulting in penultimate H (see 3.5.5, 3.5.6 and 3.5.9). 

A Pj�NiOi�OjiQJ� my charcoal 
B j�KtPEj�YijQMu other lions 
C Pj�KjOi�OjiQJ� my fields 
D Yu�\qZq�YtuQMu other chins 
E Pj�YiOj�OijQMu other shoulders 

A N��OyOi�OutPz to look at one 
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B Yj�Ou�OyOq�OutPz they should look at the one 
C W��Qj�OzOi�OutPz we (will) look at one 
D Ou�OzOq�OutPz� look at the one! 
E Yj�Ou�OyOj�OutPz they who look at the one 

In the examples above, the tones of the forms of B and E are the same, but they are 
distinct in other environments. 

B j�KtPEi�YjiNq his lions 
E Pj�YjOi�OjiNq his shoulders 

B Yj�Ou�OyzOq they should look at it 
E Yj�Ou�OyyOj they who look at it 

It is evident that with H Tone Assignment (HTA), the syllable structure of the words 
must be clear, and that HTA takes it into account: the SF-H tone is always assigned to 
the mora of the final syllable, the S1-H tone and the S2-H tone are never assigned 
there. This has been shown by the tonal lengthening caused by the S2-H tone on 
disyllabic stems above. When the final syllable has two morae (e.g. Û�XGLD ‘ask’ ), 
lengthening of the penultimate syllable occurs when the S2-H tone is assigned, and 
the S2-H tone is not assigned to the first mora of the second (= final) syllable. 

E S2 ÛYD �OL �X~GLD 

 Yj�Ou�~G\j�OutPz they who ask the one 

We now come to monosyllabic stems. In the previous section we stated that due to a 
structure condition on stem formation (which says that a stem should at least have 
two syllables) monosyllabic stems get a structural position left to the stem which 
serves as the first syllable, and thus as S1-position. With word formation, this 
position is filled with a copy of the vowel of the preceding morpheme (NPx, subject 
concord, object concord or tense marker). So, these stems act as vowel-initial 
disyllabic stems, and they should therefore not be called monosyllabic. To distinguish 
them from “regular” disyllabic stems, we shall call them “minisyllabic” stems. 

With tone assignment, the S1-H tone is thus assigned to the copy of the vowel of the 
preceding morpheme; this vowel and the remainder of the stem are separated by a dot 
below. 

   NPx -nominal stem SC -TM -OC -verbal stem 

A S1/SF ? ÛX� �~�FKt ÛNX� � � �~�OLi 
B S1 ?   ÛYD� � �OL� �t�OLH 
C SF  ÛYL� �L�Q~ ÛWX� �QD� � �D�OLi 
D no H  ÛPX� �X�\R Û� � �OL� �L�OLH 
E S2 ?   ÛYD� � �OL� �Lt�OLD 

With nouns consisting of a minisyllabic stem, the all-H tone pattern may result from 
either profile A or B or E (see 4.4.2), hence the question marks. 
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Minisyllabic stems are actually treated as (vowel-initial) disyllabic stems; they start 
with a vowel to which is assigned the S1-H tone, and the assignment of the S2-H tone 
causes lengthening. To show this, compare the minisyllabic stems with vowel-initial 
disyllabic stems like the verbal stem �XG\D� (Û�XGLD) ‘ask’  and the nominal stems 
below. 

   NPx -nominal stem SC -TM -OC -verbal stem 

A S1/SF ? ÛX� �~Q~ ÛNX� � � �~GLi 
B S1 ?   ÛYD� � �OL� �~GLH 
C SF  ÛPL� �LKt ÛWX� �QD� � �XGLi 
D no H  ÛFKL� �DQJD Û� � �OL� �XGLH 
E S2 ?   ÛYD� � �OL� �X~GLD 

For the penultimate length of most disyllabic words in the examples below, see 8.2.2 
and 8.3.1. The disappearance of the final H tone in verbal forms with profile C is 
explained in 3.5.6. 

Minisyllabic stems: 

A ? ~~FKt�~~Qz� this honey 
B ?  
C  FKuuQ~�FKjiQJ�� my thing 
D  P��\z�P~�QMu� other front 
E ?  

A N~~O\i�OutPz to eat one (e.g. Ot�WutQMu�‘pumpkin’ ) 
B Yj�OtO\q�OutPz they should eat the one 
C W��QjO\j�OutPz we (will) eat one 
D OuuO\q�OutPz eat the one! 
E Yj�OtO\j�OutPz they who eat the one 

Disyllabic vowel-initial stems: 

A ? ~~Q~�~~Qz this plaster 
B ?  
C  PuuKt�\jiQJ� my pestles 
D  FKjQJj�FKtuQMu another galago 
E ?  

A N~~G\i�OutPz� to ask one 
B Yj�O\~G\q�OutPz they should ask the one 
C W��Q�G\j�OutPz we (will) ask one 
D O\��G\q�OutPz ask the one! 
E Yj�O\~G\j�OutPz they who ask the one 

With the verbal forms above, vowel coalescence between the SC (or Infinitive 
marker) or the OC or the tense marker and a vowel-initial disyllabic stem is optional 
(see 2.7). Hence, next to the verbal forms given above, the following forms exist. 
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A N��~G\i�OutPz 
B Yj�Ou�~G\q�OutPz 
C W��Qj��G\j�OutPz 
D Ou��G\q�OutPz 
E Yj�Ou�~G\j�OutPz 

Although the structure of minisyllabic stems is identical with the structure of vowel-
initial disyllabic stems, there is a clear difference: vowel coalescence between the SC 
or OC or the tense marker and a vowel-initial disyllabic stem is optional, while vowel 
coalescence between the SC or OC or the tense marker and a minisyllabic stem is 
obligatory. We think that the difference is explained by syllabification in the second 
lexicon with word formation: syllabification with minisyllabic stems occurs in a 
different way than syllabification with other stems. With minisyllabic stems, the 
created S1-position and the preceding morpheme form one syllable, whereas with 
other stems, the S1-position and the preceding morpheme form two different 
syllables. Below, we give the examples of TG B above. The slash “ /”  indicates the 
edge of a syllable, the hyphen “ �”  indicates the edge of a morpheme (the morpheme 
structure within the final syllable is not indicated). 

B S1 ÛYD�/OL�t/OLH ÛYD�/OL�/~/GLH 
That the S1-position and the preceding morpheme with minisyllabic stems form one 
syllable is due to the fact that the S1-position is totally dependent on the vowel of the 
preceding morpheme to get phonetic content, and the two can therefore not be 
separated (although the morpheme structure remains intact: the OC and the S1-
position are recognized as different grammatical positions). The syllable contains two 
morae, and vowel coalescence is obligatory, applying post-lexically. 

There are good reasons to assume that the S1-position of minisyllabic verbs is filled 
with a copy of the vowel of the preceding morpheme and not with the vowel of the 
preceding morpheme itself. The assignment of the S1-H tone should be on a separate 
vowel in order to derive the correct tone patterns which are exactly the same as those 
of forms with disyllabic vowel-initial stems which have an original S1-position. That 
the first vowel of minisyllabic stems has the quality of the preceding vowel is 
demonstrated by verbal reduplication. With verbal reduplication, the whole stem is 
reduplicated, as the examples with trisyllabic stems illustrate. 

A N��WyQJyOiWyQJyOi�OutPz to keep on speaking one 
B Yj�Ou�WyQJyOqWzQJzOq�OutPz they should keep on speaking the one 
C W��Qj�WzQJzOjWzQJzOi�OutPz we (will) keep on speaking one 
D Ou�WzQJzOqWzQJzOq�OutPz keep on speaking the one! 
E Yj�Ou�WzQJyOiWzQJzOj�OutPz they who keep on speaking the one 

Verbal reduplication occurs before tone assignment, the reduplicated stem as a whole 
is assigned a tonal profile; the second H tone with the examples of the profiles B and 
E is due to the process H Tone Doubling (3.5.6). 
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With minisyllabic stems, the reduplicated part includes the copy of the preceding 
vowel. First, we give the underlying forms, followed by the surface forms. 

  SC -TM -OC -stem-reduplicated stem 

A S1/SF ÛNX� � � �~�OLD�XOLi 
B S1 ÛYD� � �OL� �t�OLH�LOLH 
C SF ÛWX� �QD� � �D�OLD�DOLi 
D no H Û� � �OL� �L�OLH�LOLH 
E S2 ÛYD� � �OL� �L�OLi�LOLD�
A N~O\i~O\i�OutPz to keep on eating one 
B Yj�OtO\puO\q�OutPz they should keep on eating the one 
C W��QjO\jO\j�OutPz we (will) keep on eating one 
D OuO\quO\q�OutPz keep on eating the one! 
E Yj�OuO\iuO\j�OutPz they who keep on eating the one 

The form with profile E clearly shows that reduplication occurs before tone 
assignment. The stem is long enough, there is no S2-H tone lengthening, and the S2-
H tone appears on the second TBU. The second H tone with the example of profile B 
is due to the process H Tone Doubling. 

Compare these forms with forms with reduplicated disyllabic vowel-initial stems. 

  SC -TM -OC -stem-reduplicated stem 

A S1/SF ÛNX� � � �~GLD�XGLi 
B S1 ÛYD� � �OL� �~GLH�XGLH 
C SF ÛWX� �QD� � �XGLD�XGLi 
D no H Û� � �OL� �XGLH�XGLH 
E S2 ÛYD� � �OL� �XGLi�XGLD�
A N~G\i~G\i�OutPz to keep on asking one 
B Yj�O\~G\p�G\q�OutPz they should keep on asking the one 
C W��Q�G\j�G\j�OutPz we (will) keep on asking one 
D O\�G\q�G\q�OutPz keep on asking the one! 
E Yj�O\�G\i�G\j�OutPz they who keep on asking the one 

Without vowel coalescence, the verbal forms are as follows: 

A N��~G\i~G\i�OutPz to keep on asking one 
B Yj�Ou�~G\p�G\q�OutPz they should keep on asking the one 
C W��Qj��G\j�G\j�OutPz we (will) keep on asking one 
D Ou��G\q�G\q�OutPz keep on asking the one! 
E Yj�Ou��G\i�G\j�OutPz they who keep on asking the one 



  PROSODY  49 

������ 3UHIL[�+�WRQH�
In the examples of the previous section, the profiles of stems are combined with 
(default) L-toned nominal prefixes and verbal prefixes (or subject concords). Two of 
these profiles, however, may also be combined with a H-toned (pro)nominal prefix or 
verbal prefix (called Px-H tone), depending on the particular tense. These profiles are 
C (SF-H tone) and D (no H tones).  

   NPx -nominal stem SC -TM -verbal stem 

C SF ?   ÛW~� �QL� �SLOLNDQi 
   Û~� �QMHQMHPi ÛW~� �QL� �WRQJROi 
   ÛOt� �WLQMt ÛW~� �QL� �OROi 
  ?   ÛW~� �QL� �XGLi 
  ?   ÛW~� �QL� �L�OLi 

D no H ?   ÛW~� �QD� �SLOLNDQH 
  ?   ÛW~� �QD� �WRQJROH 
  ?   ÛW~� �QD� �OROH 
  ?   ÛW~� �QD� �XGLH 
  ?   ÛW~� �QD� �D�OLH 

Since nouns do not appear in paradigms like verbal forms, it is not always possible to 
decide which underlying tones nouns have; for example, we can not decide whether 
nouns have profile B or D (with a H-toned NPx) since the resulting tone pattern 
would be the same (see 4.4.1 and 4.4.2). This is because the Px-H tone is not a stable 
one, but it shifts to the S1-position of the stem, or, when there is an object concord 
(with verbal forms), it shifts to the object concord; this is shown in 3.5.4. 

After this shift, H Tone Bridge applies to the nouns in the examples below (triggered 
by the qualifier, see 8.2.2), but H Tone Bridge does not apply to verbal forms after 
this shift; the tones with verbal forms with minisyllabic stems below are explained 
with the process Coalescence (3.5.5). 

C ��QMpQMpPi�ZjiNq its mosquito 
 Ot�WtQMt�O\jiQJ�� my pumpkin 

C W��Qu�StOtNjQi�OutPz we have heard one 
 W��Qu�WyQJzOi�OutPz we have spoken one 
 W��Qt�OzOi�OutPz� we have looked at one 
 W��Q~G\j�OutPz� we have asked one 
 W��QtO\j�OutPz� we have eaten one 

D W��Qj�StOtNjQq�OutPz we should not hear one 
 W��Qj�WyQJzOq�OutPz we should not speak one 
 W��Qj�OyOq�OutPz we should not look at one 
 W��Q~G\q�OutPz we should not ask one 
 W��QiDO\q�OutPz we should not eat one 
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As vowel coalescence between a tense marker and a vowel-initial stem is optional 
(see 2.7), the forms with disyllabic vowel-initial stems may also be as follows: C W��
Qu�~G\j�OutPz, D W��Qj�~G\q�OutPz. 

������ 0HHXVVHQ¶V�5XOH�
There is an automatic rule which applies whenever the proper environment for its 
application appears: Meeussen’ s Rule (Goldsmith, 1984). 

Meeussen’ s Rule (MR) says that when two primary H tones appear next to each 
other, the second H tone is deleted. MR is part of a family of constraints called the 
OCP (Obligatory Contour Principle), a concept developed in autosegmental literature 
which essentially rules out representations where two similar specifications are 
adjacent. Word formation provides proper environments for MR, but the rule also 
applies with post-lexical processes (see below) as well as across word boundaries 
(see 8.2.2 and 8.3.2). Primary H tones are the H tones which are assigned with word 
formation. H tones which are the result of a bridge or doubling (processes which are 
dealt with in this chapter) are not primary H tones. 

With word formation, it happens that two primary H tones appear next to each other. 
In the first and third example, the H tone of the tense marker/Negative marker and the 
S1-H tone of the stem appear next to each other; in the second example, the 
Infinitive, the H tone of the object concord and the S1-H tone of the stem appear next 
to each other. MR deletes the second primary H tone, i.e. the S1-H tone in all 
examples. 

A S1/SF ÛWX�FKt�WyQJROi� > ÛWX�FKt�WRQJROi 
  ÛNX�Yi�OyOi� > ÛNX�Yi�OROi 
B S1 ÛWX�Ni�OyOD� > ÛWX�Ni�OROD 

A W��FKt�WzQJzOi�NjGutNu we were speaking a bit 
 N��Yi�OzOi�NjGutNu� to look at them (cl.2) a bit 
B W��Ni�OzOj�NjGutNu� we do not look a bit 

When there is an object concord with the first and third example, there is no 
environment for MR to apply because the H tone of the tense marker/Negative 
marker and the S1-H tone are separated by an object concord without a H tone. On 
the other hand, when there is no object concord with the second example, there is also 
no environment for MR to apply because the Infinitive marker has no H tone. 

A S1/SF ÛWX�FKt�OL�WyQJROi 
  ÛNX�OyOi 
B S1 ÛWX�Ni�OL�OyOD 
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A W��FKt�Ou�WyQJyOi�OutPz we were speaking the one 
 N��OyOi�OutPz� to look at one 
B W��Ni�Ou�OyOj�OutPz� we do not look at the one 

The second examples with profile A, where the S1-H tone and the SF-H tone appear 
next to each other on a disyllabic stem, suggest that the combined S1-H tone and the 
SF-H tone are in fact manifestations of one H tone (with other manifestations of H 
tones in between in case of a H Tone Bridge). 

One example of MR applying post-lexically concerns the Negative Present Perfective 
1 (of TG A) where the H tone on the Negative marker (shifted from the SC) deletes 
the S1-H tone of the stem after the H Tone Bridge (a post-lexical rule) has taken 
place (see 7.1.1, 7.1.5 and 7.2.5). 

A S1/SF ÛW~�ND�WyQJZHOp > ÛW~�ND�WyQJZpOp� > ÛWX�Ni�WyQJZpOp� > 
      ÛWX�Ni�WRQJZpOp 
  ÛW~�ND�StOLNHQp > ÛW~�ND�StOtNpQp > ÛWX�Ni�StOtNpQp > 
      ÛW~�ND�SLOtNpQp 

A W��Ni�WzQJZpOp�NjGutNu we have spoken a bit 
 W��Ni�SuOtNpQp�NjGutNu we have heard a bit 

Here, too, MR does not apply when an OC is present. Note that the Negative marker 
has a block to prevent the H tone of the SC to shift to the OC. 

A S1/SF ÛW~�ND�OL�WyQJZHOp > ÛWX�Ni�OL�WyQJZpOp 
  ÛW~�ND�OL�StOLNHQp > ÛWX�Ni�OL�StOtNpQp 

A W��Ni�Ou�WyQJZpOp�OutPz we have spoken the one 
 W��Ni�Ou�StOtNpQp�OutPz we have heard the one 

Note that the process H Tone Bridge on stems (which makes a bridge between a S1-H 
tone and a SF-H tone) occurs with the examples with profile A when there is no 
environment for MR; when MR applies, deleting the S1-H tone, the process H Tone 
Bridge is no longer applicable. 

MR prohibits two primary H tones to appear on adjacent morae. The critical unit for 
applying is not the syllable, as the first example, the Infinitive form NX�Yi�ORyOD ‘to 
look at them’  shows, where a H tone may appear on the second mora of the 
penultimate syllable which is preceded by a H-toned syllable (underlined in the 
example). The second example, a form of the Negative Present Perfective 1 WX�Ni�
OHHG\H ‘we have not laid down’  shows that when a H tone appears on the first mora of 
the penultimate syllable which is preceded by a H-toned syllable, it is deleted since it 
appears on a mora adjacent to a mora with a H tone (underlined in the example). 

 NX�Yi�ORyOD� �� ÛNX�Yi�ORROi < ÛNX�Yi�OROi < ÛNX�Yi�OyOi�
 WX�Ni�OHHG\H < ÛWX�Ni�OpHG\p < ÛW~�ND�OpHGtH < ÛW~�ND�OpGLp 
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���� 3RVW�OH[LFDO�SURFHVVHV�ZLWK�RQH�ZRUG�S�SKUDVHV�
The basic unit of prosodic phonology in syntax is the p-phrase. The end of a p-phrase 
is marked by lengthening of the penultimate syllable of its final word. P-phrases may 
consist of one, two, three or four words. Several post-lexical processes occur within 
each type of p-phrase. In this chapter, we restrict ourselves to processes which occur 
in one-word p-phrases, i.e., words in isolation (or: in citation form). Processes which 
occur in longer p-phrases (noun plus specifier(s), and verb plus complement or 
adjunct) are dealt with in 8.2 and 8.3. The processes that occur in one-word p-phrases 
are the following: 

3HQXOWLPDWH�OHQJWKHQLQJ�
&RPSOH[�ILQDO�V\OODEOH�DQG�UHWUDFWLRQ�RI�ILQDO�+�WRQH�
+�WRQH�EULGJH�
3UHIL[�+�WRQH�VKLIW�
&RDOHVFHQFH��UHV\OODELILFDWLRQ�DQG�2&�+�WRQH�UHWUDFWLRQ�
+�WRQH�GRXEOLQJ��ILQDO�+�GHOHWLRQ�DQG�6WUXFWXUH�6LPSOLILFDWLRQ�
'HIDXOW�/�WRQH�LQVHUWLRQ�
7RQH�DVVLPLODWLRQ�
3HQXOWLPDWH�VKRUWHQLQJ�
�
The processes are given in the right ordening. In the sections to come, we describe 
the different processes and we select several sets of examples to show how the 
processes operate. But to give a quick impression, we give an overview with the 
examples W��Ni�SuOtNppQq ‘we have not heard’  and W��NiP �SpOpNqGuuG\q ‘we have 
not sent him’ . The lexical forms after H tone assignment are resp. ÛW~�ND�StOLNHQp�
and ÛW~�ND�P�SpOHNHGLLGLp. These forms of the Negative Present Perfective have a H-
toned subject concord combined with stem profile A, a H tone on the first and last 
TBU of the stem. The form ÛW~�ND�P�SpOHNHGLLGLp has a complex final syllable, i.e., 
it has two morae in the final syllable; the H tone of the final TBU retracts to the 
preceding TBU in the final syllable instead of to the second mora of the penultimate 
syllable in case there is no complex final syllable. The shift of the H tone of the 
subject concord strands on the Negative marker because of a block (see 7.1.1). 
Meeussen’ s rule is an automatic rule, it applies whenever the proper environment is 
met. The underlining in the examples indicates where the processes apply. 
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ÛW~�ND�StOLNHHQp� ÛW~�ND�P�SpOHNHGLLGLp� 3HQXOWLPDWH�OHQJWKHQLQJ�
ÛW~�ND�StOLNHpQH� ÛW~�ND�P�SpOHNHGLLGtH� 5HWUDFWLRQ�RI�WKH�ILQDO�+�WRQH 
ÛW~�ND�StOtNppQH� � +�WRQH�EULGJH�
ÛWX�Ni�StOtNppQH� ÛWX�Ni�P�SpOHNHGLLGtH� 3UHIL[�+�WRQH�VKLIW�
� ÛWX�NiP�SpOHNHGLLG\p� &RDOHVFHQFH��5HV\OODELILFDWLRQ�
 ÛWX�NiP�SpOpNHGLLG\H� +�WRQH�GRXEOLQJ��ILQDO�+�GHOHWLRQ�
ÛWX�Ni�SLOtNppQH� � 0HHXVVHQ¶V�UXOH�
�W��Ni�SuOtNppQq� ÛW��NiCP�SpOpNqGuuG\q� 'HIDXOW�/�LQVHUWLRQ�
� �W���NiP �SpOpNqGuuG\q� 7RQH�DVVLPLODWLRQ�
�W��Ni�SuOtNpQq  W���NiP �SpOpNqGuG\q 3HQXOWLPDWH�VKRUWHQLQJ�

 

There are different domains of application for the tonal rules, the tonal domains: the 
syllable (e.g. Tone Assimilation), the stem (e.g. H Tone Bridge), the macrostem (e.g. 
H Tone Shift), the word (e.g. H Tone Doubling) and the phonological phrase (e.g. 
Regressive H Tone Dissimilation, to be dealt with in ch.8). When the domain of 
application is the (macro)stem, tone rules (like H Tone Assignment) have to take into 
account the syllable division as well. Other prosodic processes like Penultimate 
lengthening, Penultimate shortening and Structure simplification work on the 
(penultimate) syllable. 

In the following sections, the different processes are informally described and 
presented with the help of examples which can be tracked down from the first process 
until the last to reach surface form. 

������ 3HQXOWLPDWH�OHQJWKHQLQJ�
The penultimate syllable of the final word of a phonological phrase is lengthened by 
PenUltimate Lengthening (PUL). PUL is not a stress-induced rule, its main purpose is 
to signal the end of a phonological phrase. In the sections to follow, the same 
examples are used as in 3.4.1, but other examples are added as well. Below, the forms 
with PUL are followed by the surface forms. The tone rules which apply to derive 
these surface forms are indicated in the last but one column (R = Retraction, TB = H 
Tone Bridge, DI = Default L tone Insertion, C = Coalescence and syllabification, TD 
= H Tone Doubling, PS = Prefix-H tone Shift, S = structure Simplification, TA = 
Tone Assimilation and F = Final H deletion). All tone rules are dealt with in the 
coming sections. 
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Nouns: 

      next surface 
   lexical form  PUL rules forms 

A S1/SF  ÛOL�SpOHSHQGp� > ÛOL�SpOHSHHQGp� R,TB,DI Ou�SpOpSppQGq 
   ÛX�W~WXOt� > ÛX�W~WXXOt� R,TB,DI ��W~W~~Ou 
   ÛPD�NiOi� > ÛPD�NiDOi� R,DI Pj�NiiOj 
  ? ÛX�~Q~� > ÛX�~XQ~� R,C,DI ~~Q� 
  ? ÛX�~FKt > ÛX�~XFKt R,C,DI ~~FKu 
B S1  ÛYD�O~PLODQJD > ÛYD�O~PLODDQJD TD,DI Yj�O~PtOjjQJj 
   ÛOL�KtQGLOL > ÛOL�KtQGLLOL TD,DI Ou�KtQGtuOu 
   ÛD�KtPED > ÛD�KtLPED DI j�KtuPEj 

C SF  ÛPD�NROREHNy� > ÛPD�NROREHHNy� R,DI Pj�NzOzEqpNz 
   ÛOL�NXPEDW~� > ÛOL�NXPEDDW~� R,DI Ou�N�PEjiW� 
   ÛPD�KDOi� > ÛPD�KDDOi� R,DI Pj�KjiOj 
   ÛPL�LKt� > ÛPL�LLKt� R,C,DI PutKu 
   ÛYL�LQ~� > ÛYL�LLQ~� R,C,DI YutQ� 

   Û~�QMHQMHPi� > Û~�QMHQMHHPi� R,PS,DI ��QMpQMqpPj 
   ÛOt�WLQMt� > ÛOt�WLLQMt� R,DI Ot�WutQMu 
D no H  ÛYL�NRNRORZD� > ÛYL�NRNRORRZD� DI Yu�NzNzOzzZj 
   ÛQ�WDQGDVD� > ÛQ�WDQGDDVD� DI CQ�WjQGjjVj 
   ÛYL�\HZH� > ÛYL�\HHZH� DI Yu�\qqZq 
   ÛFKL�DQJD� > ÛFKL�DDQJD� C,DI FKjjQJj 
   ÛPX�X\R� > ÛPX�XX\R� C,DI P��\z 

E S2  ÛYL�WXN~WXNX > ÛYL�WXN~WXXNX� TD,DI Yu�W�N~W~�N� 
   ÛOL�SXWtOD� > ÛOL�SXWtLOD� DI Ou�S�WtuOj�
� � � ÛFKL�ORyQJR > ÛFKL�ORyRQJR DI,TA FKu�OzyzQJz 
   ÛPD�YDiOD� > ÛPD�YDiDOD� S,DI Pj�YiiOj 

Verbal forms: 

    next surface 
 lexical form  PUL rules forms 

A ÛNX�StOLNDQi� > ÛNX�StOLNDDQi� R,TB,DI N��StOtNiiQj 
 ÛNX�WyQJROi� > ÛNX�WyQJRROi� R,TB,DI N��WyQJyyOj 
 ÛNX�OyOi� > ÛNX�OyROi� R,DI N��OyyOj 
 ÛNX�~GLi� > ÛNX�~XGLi� R,C,F,DI N~~G\j 
 ÛNX�~OLi� > ÛNX�~XOLi� R,C,F,DI N~~O\j 

B ÛYD�OL�StOLNDQH� > ÛYD�OL�StOLNDDQH� TD,DI Yj�Ou�StOtNjjQq 
 ÛYD�OL�WyQJROH� > ÛYD�OL�WyQJRROH� TD,DI Yj�Ou�WyQJyzOq 
 ÛYD�OL�OyOH� > ÛYD�OL�OyROH� DI Yj�Ou�OyzOq 
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 ÛYD�OL�~GLH� > ÛYD�OL�~XGLH� C,DI Yj�O\~~G\q 
 ÛYD�OL�tOLH� > ÛYD�OL�tLOLH� C,DI Yj�OttO\q 

C ÛWX�QD�SLOLNDQi� > ÛWX�QD�SLOLNDDQi� R,DI W��Qj�SuOuNjiQj�
 ÛWX�QD�WRQJROi� > ÛWX�QD�WRQJRROi� R,DI W��Qj�WzQJzyOj�
 ÛWX�QD�OROi� > ÛWX�QD�ORROi� R,DI W��Qj�OzyOj 
 ÛWX�QD�XGLi� > ÛWX�QD�XXGLi� R,C,F,DI W��Q��G\j 
 ÛWX�QD�DOLi� > ÛWX�QD�DDOLi� R,C,F,DI W��QjjO\j 

 ÛW~�QL�SLOLNDQi� > ÛW~�QL�SLOLNDDQi� R,PS,DI W��Qu�StOuNjiQj�
 ÛW~�QL�WRQJROi� > ÛW~�QL�WRQJRROi� R,PS,DI W��Qu�WyQJzyOj�
 ÛW~�QL�OROi� > ÛW~�QL�ORROi� R,PS,DI W��Qt�OzyOj 
 ÛW~�QL�XGLi� > ÛW~�QL�XXGLi� R,PS,C,F,DI W��Q\~~G\j 
 ÛW~�QL�LOLi� > ÛW~�QL�LLOLi� R,PS,C,F,DI W��QttO\j 

D ÛOL�SLOLNDQH� > ÛOL�SLOLNDDQH� DI Ou�SuOuNjjQq 
 ÛOL�WRQJROH� > ÛOL�WRQJRROH� DI Ou�WzQJzzOq 
 ÛOL�OROH� > ÛOL�ORROH� DI Ou�OzzOq�
 ÛOL�XGLH� > ÛOL�XXGLH� C,DI O\�G\q 
 ÛOL�LOLH� > ÛOL�LLOLH� C,DI OuuO\q 

 ÛW~�QD�SLOLNDQH� > ÛW~�QD�SLOLNDDQH� PS,TD,DI W��Qj�StOtNjjQq 
 ÛW~�QD�WRQJROH� > ÛW~�QD�WRQJRROH� PS,TD,DI W��Qj�WyQJyzOq 
 ÛW~�QD�OROH� > ÛW~�QD�ORROH� PS,DI W��Qj�OyzOq 
 ÛW~�QD�XGLH� > ÛW~�QD�XXGLH� PS,C,DI W��Q~~G\q 
 ÛW~�QD�DOLH� > ÛW~�QD�DDOLH� PS,C,DI W��QiiO\q 

E ÛYD�OL�SLOtNDQD� > ÛYD�OL�SLOtNDDQD� TD,DI Yj�Ou�SuOtNijQj 
 ÛYD�OL�WRQJyOD� > ÛYD�OL�WRQJyROD� DI Yj�Ou�WzQJyzOj 
 ÛYD�OL�ORyOD� > ÛYD�OL�ORyROD� S,DI Yj�Ou�OyyOj 
 ÛYD�OL�X~GLD� > ÛYD�OL�X~XGLD� C,S,DI Yj�O\~~G\j 
 ÛYD�OL�LtOLD� > ÛYD�OL�LtLOLD� C,S,DI Yj�OttO\j 

Note that the lengthened part of a vowel with a H tone does not have a H tone itself. 

As noted earlier, vowel coalescence (C) between a tense marker and a vowel-initial 
stem is optional; also, vowel coalescence between the Infinitive marker and the 
vowel-initial stem is optional (see 2.7). The forms above with vowel coalescence 
exist of disyllabic vowel-initial stems with profiles A, C and D. 

������ &RPSOH[�ILQDO�V\OODEOH�DQG�UHWUDFWLRQ�RI�ILQDO�+�WRQH�
Minisyllabic stems have a final syllable with two TBU’ s, e.g., Û��OLD, Û��OLH ‘eat’ . 
Causative stems and passive stems also have a final syllable with two TBU’ s: with the 
formation of causative stems and passive stems, vowel-final verbal bases (for 
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example Û�OLP�L��‘make cultivate’  with causative ÛL,  and Û�OLP�X� ‘be cultivated’  with 
passive ÛX) combine with the Finals �D�or �H (Û�OLPLD, Û�OLPLH and Û�OLPXD, Û�OLPXH). 
Also �XG\D ‘ask’ , the disyllabic vowel-initial stem used in the examples, exists of a 
(lexicalized) causative extension, and should therefore be represented here as Û�XGLD. 
We call such final syllables with two TBU’ s complex final syllables. Nouns (and 
probably the other major categories as well) do not have complex final syllables; we 
assume that glides in the final syllable of nouns are lexicalised. 

The existence of complex final syllables is best shown with the process Retraction of 
the final H tone (R). Stems with final H tone have profiles A or C. The final H tone is 
retracted to the preceding penultimate syllable, appearing on the lengthened part of 
the penultimate vowel, resulting in a penultimate rising tone. When the stem has a 
complex final syllable, the retracted tone appears on the first TBU of the final 
syllable (which shows that Retraction is a mora-based rule, not a syllable based rule), 
and disappears with Final H Deletion. We use the verbal stems with complex final 
syllable Û�SHOHNHGLD (�SHOHNHG\D ‘send’ ), Û�NXQGDQLD (�NXQGDQ\D ‘mix’ ) and Û�OLPLD 
(�OLP\D ‘make cultivate’ ); the following examples are used: 

   surface forms 

A S1/SF ÛNX�SpOHNHGLi� N��SpOpNqqG\j� to send 
  ÛNX�N~QGDQLi� N��N~QGijQ\j� to mix 
  ÛNX�OtPLi� N��OtuP\j� to make cultivate 

C SF ÛWX�QD�SHOHNHGLi� W��Qj�SqOqNqqG\j we (will) send 
  ÛWX�QD�NXQGDQLi� W��Qj�N�QGjjQ\j we (will) mix 
  ÛWX�QD�OLPLi� W��Qj�OuuP\j� we (will) make cultivate 

  ÛW~�QL�SHOHNHGLi� W��Qu�SpOpNqqG\j we have sent 
  ÛW~�QL�NXQGDQLi� W��Qu�N~QGijQ\j we have mixed 
  ÛW~�QL�OLPLi� W��Qu�OtuP\j� we have made cultivated 

Minisyllabic stems also have complex final syllables. Note that nominal stems never 
have a complex final syllable (we have not found examples of stems with three or 
four syllables with a glide in the final syllable); examples with disyllabic stems are: 

  surface forms 

A ÛGL�QyQGZi� Gu�QyyQGZj stars 
C ÛPL�XWZp� P\�~WZq heads 

We now demonstrate the retraction process: 
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Nouns: 

  previous rule   next rules 

  PUL  R 
A  ÛOL�SpOHSHHQGp� > ÛOL�SpOHSHpQGH TB,DI 
  ÛX�W~WXXOt� > ÛX�W~WX~OL TB,DI 
  ÛPD�NiDOi� > ÛPD�NiiOD� DI 
  ÛGL�QyRQGZi� > ÛGL�QyyQGZD DI 
 ? ÛX�~XQ~� > ÛX�~~QX� C,DI 
 ? ÛX�~XFKt� > ÛX�~~FKL� C,DI 
C  ÛPD�NROREHHNy� > ÛPD�NROREHpNR� DI 
  ÛOL�NXPEDDW~� > ÛOL�NXPEDiWX DI 
  ÛPD�KDDOi� > ÛPD�KDiOD DI 
  ÛPL�XXWZp� > ÛPL�X~WZH� C,DI 
  ÛPL�LLKt� >� ÛPL�LtKL� C,DI 
  ÛYL�LLQ~� >� ÛYL�LtQX� C,DI 
  Û~�QMHQMHHPi > Û~�QMHQMHpPD PS,DI 
  ÛOt�WLLQMt� > ÛOt�WLtQML DI 

Verbal forms: 

 previous rule   next rules 

 PUL  R 
A ÛNX�StOLNDDQi� > ÛNX�StOLNDiQD TB,DI 
 ÛNX�SpOHNHHGLi� > ÛNX�SpOHNHHGtD� C,TD,F,DI 
 ÛNX�WyQJRROi� > ÛNX�WyQJRyOD� TB,DI 
 ÛNX�N~QGDDQLi� > ÛNX�N~QGDDQtD� C,TD,F,DI 
 ÛNX�OyROi� > ÛNX�OyyOD DI 
 ÛNX�OtLPLi� > ÛNX�OtLPtD� C,F,DI 
 ÛNX�~XGLi� > ÛNX�~XGtD� C,F,DI 
 ÛNX�~XOLi� > ÛNX�~XOtD� C,F,DI 

C ÛWX�QD�SLOLNDDQi� > ÛWX�QD�SLOLNDiQD� DI 
 ÛWX�QD�SHOHNHHGLi� > ÛWX�QD�SHOHNHHGtD C,F,DI 
 ÛWX�QD�WRQJRROi� > ÛWX�QD�WRQJRyOD� DI 
 ÛWX�QD�NXQGDDQLi� > ÛWX�QD�NXQGDDQtD C,F,DI 
 ÛWX�QD�ORROi� > ÛWX�QD�ORyOD DI 
 ÛWX�QD�OLLPLi� > ÛWX�QD�OLLPtD� C,F,DI 
 ÛWX�QD�XXGLi� > ÛWX�QD�XXGtD� C,F,DI 
 ÛWX�QD�DDOLi� > ÛWX�QD�DDOtD� C,F,DI 

 ÛW~�QL�SLOLNDDQi� > ÛW~�QL�SLOLNDiQD� PS,DI 
 ÛW~�QL�SHOHNHHGLi� > ÛW~�QL�SHOHNHHGtD PS,C,TD,F,DI 
 ÛW~�QL�WRQJRROi� > ÛW~�QL�WRQJRyOD� PS,DI 
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 ÛW~�QL�NXQGDDQLi� > ÛW~�QL�NXQGDDQtD PS,C,TD,F,DI 
 ÛW~�QL�ORROi� > ÛW~�QL�ORyOD� PS,DI 
 ÛW~�QL�OLLPLi� > ÛW~�QL�OLLPtD� PS,C,F,DI 
 ÛW~�QL�XXGLi� > ÛW~�QL�XXGtD� PS,C,F,DI 
 ÛW~�QL�LLOLi� > ÛW~�QL�LLOtD� PS,C,F,DI 

With some examples, Coalescence is optional; both tracks (with and withhout C) can 
be followed in the sections to come. 

As remarked above, retraction in verbal forms with and without complex final 
syllables leads to a different result. There is no H Tone Bridge when the H tone is in 
a complex final syllable (see next section). With nouns, there are no differences in 
surface forms since nouns do not have complex final syllables. There are also no 
differences in surface forms with the other profiles (B, D and E) with verbal forms. 
Their complex final syllables do not influence the tonal structure since verbal forms 
with profiles B, D and E lack a final H tone, hence there is no retraction.  

������ +�WRQH�EULGJH�
The process H Tone Bridge (TB) occurs in one-word p-phrases as well as in longer p-
phrases. In this section, we concentrate on TB in one-word p-phrases (TB in the other 
types of p-phrases are dealt with in 8.2.2 and 8.3.2). 

TB is a stem-based tonal rule which occurs between a S1-H tone and the retracted 
SF-H tone in the penultimate syllable. This process occurs in stems with profile A, 
but only those without a complex final syllable. Stems with a complex final syllable 
do not have a retracted H tone in the penultimate syllable, hence there is no TB. This 
shows that TB needs to take the syllable division into account when applying. 

Nouns: 
  previous rule   next rule 

  R  TB 
A S1/SF ÛOL�SpOHSHpQGH > ÛOL�SpOpSppQGH DI�
  ÛX�W~WX~OL� > ÛX�W~W~~OL DI 

Verbal forms: 

  R  TB 
A  ÛNX�StOLNDiQD� > ÛNX�StOtNiiQD� DI�
  ÛNX�WyQJRyOD� > ÛNX�WyQJyyOD DI�
cf. ÛNX�SpOHNHHGtD 
cf. ÛNX�N~QGDDQtD 
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Forms with disyllabic stems do not need TB to reach their surface forms since R (plus 
Default L-Insertion) already gives that result (see 3.5.2). 

As noted in 3.4.3, when the S1-H tone is deleted by Meeussen’ s Rule, there is no TB. 
An example: when the verbal forms above have an object concord, which has a H 
tone in the Infinitive, the S1-H tone is deleted by Meeussen’ s Rule (MR). The result 
is that there is no TB. 

   surface form 

A ÛNX�Ot�WyQJROi  N��Ot�WzQJzyOj 

 MR  PUL, R 

A ÛNX�Ot�WRQJROi > ÛNX�Ot�WRQJRyOD 

������ 3UHIL[�+�WRQH�VKLIW�
The H tone of a (pro)nominal prefix or a verbal prefix (subject concord) shifts to the 
S1-position of the stem, or, when an object concord is involved, to the first position 
of the macrostem. This process is called Prefix-H tone Shift (PS). With nouns, similar 
tone patterns as verbal forms have led to the assumption that this shift happens to 
nouns in a similar way as to verbal forms. With verbal forms, the shift occurs via the 
tense marker. The shift does not occur, or it stops on the tense marker, when the 
disyllabic stem contains a R tone; this constraint, an instance of the OCP, prevents the 
H tone to shift next to the H tone on the second TBU of the penultimate syllable. 

Nouns: 

  previous rule   next rule 

  R  PS 
C SF Û~�QMHQMHpPD� > ÛX�QMpQMHpPD DI 
D no H ? 

Verbal forms: 

 previous rule   next rules 

 R  PS 
C ÛW~�QL�SLOLNDiQD� > ÛWX�QL�StOLNDiQD DI 
 ÛW~�QL�SHOHNHHGtD� > ÛWX�QL�SpOHNHHGtD C,TD,F,DI 
 ÛW~�QL�WRQJRyOD� > ÛWX�QL�WyQJRyOD� DI 
 ÛW~�QL�NXQGDDQtD� > ÛWX�QL�N~QGDDQtD C,TD,F,DI 
 ÛW~�QL�ORyOD� > ÛWX�Qt�ORyOD DI 
 ÛW~�QL�OLLPtD� > ÛWX�QL�OtLPtD� C,F,DI 
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 ÛW~�QL�XXGtD� > ÛWX�QL�~XGtD� C,F,DI 
 ÛW~�QL�LLOtD� > ÛWX�QL�tLOtD� C,F,DI 

 PUL  PS 
D ÛW~�QD�SLOLNDDQH > ÛWX�QD�StOLNDDQH TD,DI 
 ÛW~�QD�WRQJRROH� > ÛWX�QD�WyQJRROH TD,DI 
 ÛW~�QD�ORROH� > ÛWX�QD�OyROH DI 
 ÛW~�QD�XXGLH� > ÛWX�QD�~XGLH C,DI 
 ÛW~�QD�DDOLH� > ÛWX�QD�iDOLH C,DI 

With some examples, Coalescence is optional; both tracks (with and without C) can 
be followed in the sections to come. 

The shift of the Px-H tone is not to the S1-position when there is an object concord 
(with verbal forms); then, the shift is to the object concord. This shows that the rule 
has the macrostem as domain of application. The examples we use are the verbal 
forms above, but now with object concord. First, we give the lexical forms, followed 
by the post-lexical forms until the stage where PS applies. 

  surface forms 

C ÛW~�QL�OL�SLOLNDQi� W��Qu�Ot�StOuNjiQj we have heard it 
 ÛW~�QL�OL�SHOHNHGLi� W��Qu�Ot�SpOqNqqG\j we have sent it 
 ÛW~�QL�OL�WRQJROi� W��Qu�Ot�WzQJzyOj we have spoken it 
 ÛW~�QL�OL�NXQGDQLi� W��Qu�Ot�N~QGjjQ\j we have mixed it 
 ÛW~�QL�OL�OROi� W��Qu�Ot�OzyOj� we have looked at it 
 ÛW~�QL�OL�OLPLi� W��Qu�Ot�OtuP\j we have made it cultivate 
 ÛW~�QL�OL�XGLi� W��Qu�Ot�~�G\j/ 
  W��Qt�O\~�G\j we have asked (cl.5) 
 ÛW~�QL�OL�LOLi� W��Qt�OtuO\j� we have eaten it 

D ÛW~�QD�OL�SLOLNDQH� W��Qj�Ot�StOuNjjQq we shouldn’ t hear it 
 ÛW~�QD�P�SLOLNDQH� W��QiP �StOuNjjQq we shouldn’ t hear it 
 ÛW~�QD�OL�WRQJROH� W��Qj�Ot�WyQJzzOq we shouldn’ t speak it 
 ÛW~�QD�OL�OROH� W��Qj�Ot�OyzOq� we shouldn’ t look at it 
 ÛW~�QD�OL�XGLH� W��Qj�Ot�~�G\q/ 
  W��Qi�O\~�G\q we shouldn’ t ask (cl.5) 
 ÛW~�QD�OL�LOLH� W��Qi�OtuO\q� we shouldn’ t eat it 

 previous rules   next rules 

 PUL, R  PS  
C ÛW~�QL�OL�SLOLNDiQD� > ÛWX�QL�Ot�SLOLNDiQD TD,DI 
 ÛW~�QL�OL�SHOHNHHGtD� > ÛWX�QL�Ot�SHOHNHHGtD C,TD,F,DI 
 ÛW~�QL�OL�WRQJRyOD� > ÛWX�QL�Ot�WRQJRyOD� DI 
 ÛW~�QL�OL�NXQGDDQtD� > ÛWX�QL�Ot�NXQGDDQtD C,TD,F,DI 
 ÛW~�QL�OL�ORyOD� > ÛWX�QL�Ot�ORyOD DI 
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 ÛW~�QL�OL�OLLPtD� > ÛWX�QL�Ot�OLLPtD C,TD,F,DI 
 ÛW~�QL�OL�XXGtD� > ÛWX�QL�Ot�XXGtD C,TD,F,DI 
 ÛW~�QL�OL�LLOtD� > ÛWX�QL�Ot�LLOtD C,TD,F,DI 

 PUL  PS 
D ÛW~�QD�OL�SLOLNDDQH > ÛWX�QD�Ot�SLOLNDDQH TD,DI 
 ÛW~�QD�P�SLOLNDQH� > ÛWX�QD�P �SLOLNDDQH C,TD,DI,TA 
 ÛW~�QD�OL�WRQJRROH� > ÛWX�QD�Ot�WRQJRROH TD,DI 
 ÛW~�QD�OL�ORROH� > ÛWX�QD�Ot�ORROH TD,DI 
 ÛW~�QD�OL�XXGLH� > ÛWX�QD�Ot�XXGLH C,TD,DI 
 ÛW~�QD�OL�LLOLH� > ÛWX�QD�Ot�LLOLH C,TD,DI 

All subject concords, particpants and classes, have the same tones in the tenses above 
since there are no different surface forms in the paradigms. The assumption that the 
tone of the subject concords is H in the tenses above is explained as follows. The 
tones and their positions in the tenses above are similar to those in other tenses where 
we are sure that subject concords have a H tone; in these tenses, there is a distinction 
between H-toned subject concords (the classes) and non-H-toned subject concords 
(the participants). Such a tense is the Non-Past which we have used as an example of 
a tense with stem profile C (SF-H tone) from 3.4.1 onwards. 

Participants (non-H-toned, see from 3.4.1): 

  surface forms 

C ÛWX�QD�SLOLNDQi� W��Qj�SuOuNjiQj� we (will) hear 
 ÛWX�QD�SHOHNHGLi� W��Qj�SqOqNqqG\j� we (will) send 
 ÛWX�QD�WRQJROi� W��Qj�WzQJzyOj� we (will) speak 
 ÛWX�QD�NXQGDQLi� W��Qj�N�QGjjQ\j� we (will) mix 
 ÛWX�QD�OROi� W��Qj�OzyOj� we (will) look 
 ÛWX�QD�OLPLi� W��Qj�OuuP\j� we (will) make cultivate 
 ÛWX�QD�XXGLi� W��Qj���G\j/W��Q��G\j we (will) ask 
 ÛWX�QD�DDOLi� W��QjjO\j� we (will) eat 

Classes (H-toned): 

  surface forms 

C ÛYi�QD�SLOLNDQi� Yj�Qj�StOuNjiQj� they (will) hear 
 ÛYi�QD�SHOHNHGLi� Yj�Qj�SpOpNqqG\j� they (will) send 
 ÛYi�QD�WRQJROi� Yj�Qj�WyQJzyOj� they (will) speak 
 ÛYi�QD�NXQGDQLi� Yj�Qj�N~QGijQ\j� they (will) mix 
 ÛYi�QD�OROi� Yj�Qi�OzyOj� they (will) look 
 ÛYi�QD�OLPLi� Yj�Qj�OtuP\j� they (will) make cultivate 
 ÛYi�QD�XGLi� Yj�Qj�~�G\j/Yj�Q~~G\j they (will) ask 
 ÛYi�QD�DOLi� Yj�QiiO\j� they (will) eat 
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 previous rules 

 PUL, R  PS 
C ÛYi�QD�SLOLNDiQD� > ÛYD�QD�StOLNDiQD 
 ÛYi�QD�SHOHNHHGtD� > ÛYD�QD�SpOHNHHGtD 
 ÛYi�QD�WRQJRyOD� > ÛYD�QD�WyQJRyOD 
 ÛYi�QD�NXQGDDQtD� > ÛYD�QD�N~QGDDQtD 
 ÛYi�QD�ORyOD� > ÛYD�Qi�ORyOD 
 ÛYi�QD�OLLPtD� > ÛYD�QD�OtLPtD 
 ÛYi�QD�XXGtD� > ÛYD�QD�~XGtD 
 ÛYi�QD�LLOtD� > ÛYD�QD�tLOtD 

With object concord: 

  surface forms 

C ÛYi�QD�OL�SLOLNDQi� Yj�Qj�Ot�StOuNjiQj they (will) hear it 
 ÛYi�QD�OL�SHOHNHGLi� Yj�Qj�Ot�SpOqNqqG\j they (will) send 
 ÛYi�QD�OL�WRQJROi� Yj�Qj�Ot�WzQJzyOj they (will) speak it 
 ÛYi�QD�OL�NXQGDQLi� Yj�Qj�Ot�N~QGjjQ\D they (will) mix it 
 ÛYi�QD�OL�OROi� Yj�Qj�Ot�OzyOj� they (will) look at it 
 ÛYi�QD�OL�OLPLi� Yj�Qj�Ot�OtuP\j� they (will) make it cultivate 
 ÛYi�QD�OL�XGLi� Yj�Qj�Ot�~�G\j/ 
  Yj�Qi�O\~�G\j� they (will) ask (cl.5) 
 ÛYi�QD�OL�LOLi� Yj�Qi�OtuO\j� they (will) eat it 

 previous rules 

 PUL, R  PS 
C ÛYi�QD�OL�SLOLNDiQD� > ÛYD�QD�Ot�SLOLNDiQD 
 ÛYi�QD�OL�SHOHNHHGtD� > ÛYD�QD�Ot�SHOHNHHGtD 
 ÛYi�QD�OL�WRQJRyOD� > ÛYD�QD�Ot�WRQJRyOD 
 ÛYi�QD�OL�NXQGDDQtD� > ÛYD�QD�Ot�NXQGDDQtD 
 ÛYi�QD�OL�ORyOD� > ÛYD�QD�Ot�ORyOD 
 ÛYi�QD�OL�OLLPtD� > ÛYD�QD�Ot�OLLPtD 
 ÛYi�QD�OL�XXGtD� > ÛYD�QD�Ot�XXGtD�  
 ÛYi�QD�OL�LLOtD� > ÛYD�QD�Ot�LLOtD 

All these forms of the Non-Past with H-toned subject concords, from the underlying 
stages until the surface forms, are tonally identical with the Present Perfective GMW and 
the Negative Optative which we use as examples in the processes we describe. We 
therefore do not present further forms of the Non-Past with H-toned subject concords 
in the following sections. 

There are also pronominal forms with H-toned pronominal prefixes; among them are 
ÛH��QMt ‘other’ , and the Possessives. These forms are dealt with in 5.5 and 5.6. 
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There is also Px-H tone shift with p-phrases containing two words, but in these cases, 
the H tone shifts to the final TBU of the verbal form (see 8.3.2). 

������ &RDOHVFHQFH��UHV\OODELILFDWLRQ�DQG�2&�+�WRQH�UHWUDFWLRQ�
Vowel Coalescence/Glide Formation (VC/GF, including vowel incorporation) is 
optional in some environments and obligatory in others, and there are even 
environments where VC/GF may never occur. These environments are described in 
2.7. VC/GF is obligatory in complex final syllables, where a glide appears, because 
there is a condition on syllabification that every syllable within a verbal stem, where 
one of the processes of verbal base and stem formation has occurred, must have an 
onset. As a result of tonal coalescence (see below), the final H tone (in case of TG A 
and C) appears on the Final, where the later process Final H Deletion deletes them. 
Resyllabification takes place. In the case of minisyllabic stems, their first vowel (S1) 
and the preceding morpheme form one syllable (see 3.4.1). 

   previous rule  C next rules 

   R 
A S1/SF ? ÛX�~~QX� > Û~~QX DI 
  ? ÛX�~~FKL� > Û~~FKL DI 
   ÛNX�SpOHNHHGtD > ÛNX�SpOHNHHG\i TD,F,DI 
   ÛNX�N~QGDDQtD� > ÛNX�N~QGDDQ\i� TD,F,DI 
   ÛNX�OtLPtD� > ÛNX�OtLP\i� F,DI 
   ÛNX�~XGtD� > ÛNX�~XG\i/ F,DI 
     ÛN~~G\i F,DI 
   ÛNX�~XOtD� > ÛN~~O\i F,DI 

   PUL 
B S1  ÛYD�OL�~XGLH� > ÛYD�O\~~G\H DI 
   ÛYD�OL�tLOLH� > ÛYD�OttO\H DI 

   R 
C SF  ÛPL�X~WZH > ÛP\X~WZH� DI 
   ÛPL�LtKL� > ÛPLtKL DI 
   ÛYL�LtQX� > ÛYLtQX DI 
   ÛWX�QD�SHOHNHGtD� > ÛWX�QD�SHOHNHHG\i F,DI 
   ÛWX�QD�NXQGDQtD� > ÛWX�QD�NXQGDDQ\i F,DI 
   ÛWX�QD�OLPtD� > ÛWX�QD�OLLP\i� F,DI 
   ÛWX�QD�XXGtD� > ÛWX�QD�XXG\i/ F,DI 
     ÛWX�QXXG\i F,DI 
   ÛWX�QD�DDOtD� > ÛWX�QDDO\i F,DI 
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   PS 
   ÛWX�QL�Ot�SHOHNHHGtD� > ÛWX�QL�Ot�SHOHNHHG\i TD,F,DI 
   ÛWX�QL�SpOHNHHGtD� > ÛWX�QL�SpOHNHHG\i TD,F,DI 
   ÛWX�QL�Ot�NXQGDDQtD� > ÛWX�QL�Ot�NXQGDDQ\i TD,F,DI 
   ÛWX�QL�N~QGDDQtD� > ÛWX�QL�N~QGDDQ\i TD,F,DI 
   ÛWX�QL�Ot�OLLPtD� > ÛWX�QL�Ot�OLLP\i TD,F,DI 
   ÛWX�QL�OtLPtD� > ÛWX�QL�OtLP\i F,DI 
   ÛWX�QL�~XGtD� > ÛWX�QL�~XG\i/ F,DI 
     ÛWX�Q\~~G\i F,DI 
   ÛWX�QL�Ot�XXGtD� > ÛWX�QL�Ot�XXG\i/ TD,F,DI 
     ÛWX�Qt�O\XXG\i TD,F,DI 
   ÛWX�QL�tLOtD� > ÛWX�QttO\i F,DI 
   ÛWX�QL�Ot�LLOtD� > ÛWX�Qt�OLLO\i TD,F,DI 

   PUL 
D no H  ÛFKL�DDQJD� > ÛFKDDQJD� DI 
   ÛPX�XX\R� > ÛPXX\R DI 
   ÛOL�XXGLH� > ÛO\XG\H DI 
   ÛOL�LLOLH� > ÛOLLO\H DI 

   PS 
   ÛWX�QD�P �SLOLNDDQH� > ÛWX�QDP �SLOLNDDQH� DI,TA 
   ÛWX�QD�~XGLH� > ÛWX�QD�~XG\H/ DI 
     ÛWX�Q~~G\H� DI 
   ÛWX�QD�Ot�XXGLH > ÛWX�QD�Ot�XXG\H/ TD,DI 
     ÛWX�Qi�O\XXG\H TD,DI 
   ÛWX�QD�iDOLH� > ÛWX�QiiO\H DI 
   ÛWX�QD�Ot�LLOLH� > ÛWX�Qi�OLLO\H TD,DI 

   PUL 
E   ÛYD�OL�X~GLD� > ÛYD�O\X~XGLD� S,DI 
   ÛYD�OL�LtOLD� > ÛYD�OLtLOLD� S,DI 

There are nine examples where VC/GF is optional since it concerns the merging of 
the infinitive marker or a tense marker or an object concord with a vowel-initial stem 
(see 2.7). 

ÛNX�~XGtD� > ÛNX�~XG\i, ÛN~~G\i�
ÛYD�OL�~XGLH� !�ÛYD�OL�~XG\H, ÛYD�O\~~G\H 
ÛWX�QD�XXGtD > ÛWX�QD�XXG\i, ÛWX�QXXG\i 
ÛWX�QL�~XGtD� > ÛWX�QL�~XG\i, ÛWX�Q\~~G\i 
ÛWX�QL�Ot�XXGtD > ÛWX�QL�Ot�XXG\i, ÛWX�Qt�O\XXG\i�
ÛOL�XXGLH� !�ÛOL�XXG\H��ÛO\XXG\H 
ÛWX�QD�~XGLH� > ÛWX�QD�~XG\H, ÛWX�Q~~G\H�
ÛWX�QD�Ot�XXGLH > ÛWX�QD�Ot�XXG\H, ÛWX�Qi�O\XXG\H�
ÛYD�OL�X~GLD > ÛYD�OL�X~G\D, ÛYD�O\X~G\D�
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The examples with VC/GF show that VC/GF may have consequences for the H tones, 
e.g., a zero-H-zero sequence becomes HH (first, third and fifth example). What 
happens to the H tone of a fused object concord is dealt with at the end of this 
section. More examples of VC/GF (which are obligatory or optional) show more 
consequences. Below, VC/GF is optional in all examples, except for the examples 
under 3. where VC/GF is obligatory. The examples are not included in the description 
of the rules which follow in the next sections. We call VC/GF with respect to tones 
tonal coalescence. 

The results of tonal coalescence are the following: 

1. Coalescence of two H tones results in a H tone: 

HH o H 

ÛSD�Yi�~�OyROD o Sj�Y~�OyzOj when they look at it (cl.3) 

2. Coalesence of a H tone and a zero tone results in a H tone: 

H zero o H 

ÛWX�FKt�RORyWD o W��FKyOzyWj we were pointing 

We assume that this tonal coalescence also happens in complex final syllables with a 
final H tone. When the result of tonal coalescence is that two primary H tones appear 
next to each other, then the second H tone is deleted by Meeussen’ s Rule. 

ÛWX�Ni�L�OyOttWH o W��Nt�OzOttWq�we have not looked at it 

3. Coalesence of a H tone, a zero tone and a H tone results in a H-zero sequence (a F 
tone after Default L tone insertion. 

H zero H o H zero 

This is in fact the same case as the final one of 2. above: the result of tonal 
coalescence is that two primary H tones appear next to each other, and the second H 
tone is deleted by Meeussen’ s Rule. 

ÛOt�DiQJX > O\ijQJ� mine (cl.5) 
ÛP~�DiQD > PZijQj child 

4. Coalesence of a zero tone and a H tone results in two successive H tones, on two 
syllables as well as on one syllable (level H tones): 

zero H o H.H 
zero H o HH 

ÛOD�QD�pQHOHHG\D o Oj�QpQpOqqG\j it extends 
ÛWX�QD�tLYH o�W��QttYq we should not steal 
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When the result of tonal coalescence is that two primary H tones appear next to each 
other, the second H tone is deleted by Meeussen’ s Rule, i.e. the first H of the fused 
vowel; as a consequence, the second H resulted from the fused vowel is not realized, 
and a default L appears. 

H.zero H o H.zero 

ÛWX�FKt�YD�~GtLG\D� o W��FKt�Y�GuuG\j we were asking for them 
ÛWX�FKt�YD�~XG\D� o W��FKt�Y��G\j� we were asking them 

Processes of tonal coalescence also occur with Penultimate Shortening (3.5.9). 

There is a rule connected to tonal coalescence which retracts the H tone of an object 
concord to the preceding tense marker. This rule is called the “ OC-H tone retraction” . 
With forms with an object concord which have a Px-H tone and a vowel-initial stem 
with profile C or D, the Px-H tone shifts to the object concord. When there is 
coalescence between the vowel of the object concord and the stem-initial vowel, the 
H tone of the object concord is retracted to the preceding tense marker. 

C ÛWX�QL�Ot�XXGtD > ÛWX�Qt�O\XXG\i 
D ÛWX�QD�Ot�XXGLH > ÛWX�Qi�O\XXG\H 

This coalescence is optional, the non-contracted forms ÛWX�QL�Ot�XXG\i and ÛWX�QD�Ot�
XXG\H�follow their own tracks in the derivation (see above). 

������ +�WRQH�GRXEOLQJ��ILQDO�+�GHOHWLRQ�DQG�6WUXFWXUH�
VLPSOLILFDWLRQ�

With H Tone Doubling (TD), a H tone generally doubles one mora to its right, 
irrespective of morpheme boundaries. It is a word-based tonal rule. With Final H 
deletion (F), the final H tone of a complex final syllable is deleted. With Structure 
Simplification (S), penultimate syllables with three TBU’ s, mainly due to S2 tonal 
lengthening on disyllabic stems (TG E), are reduced to two TBU’ s. These processes 
are dealt with together because they do not have a clear order of application relative 
to each other. Where both H Tone Doubling and Final H deletion apply, we have in 
the examples below arbitrarily chosen the order TD - F. 

 previous rule  TD F next rules 

 C 
A ÛNX�SpOHNHHG\i > ÛNX�SpOpNHHG\i ÛNX�SpOpNHHG\D� DI 
 ÛNX�N~QGDDQ\i > ÛNX�N~QGiDQ\i ÛNX�N~QGiDQ\D DI 
 ÛNX�OtLP\i� >  ÛNX�OtLP\D� DI 
 ÛNX�~XG\i/ >  ÛNX�~XG\D/� DI 
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 ÛN~~G\i� >  ÛN~~G\D� DI 
 ÛN~~O\i >  ÛN~~O\D� DI 

 PUL 
B ÛYD�O~PLODDQJD� > ÛYD�O~PtODDQJD� � DI 
 ÛOL�KtQGLLOL� > ÛOL�KtQGtLOL� � DI 
 ÛYD�OL�StOLNDDQH > ÛYD�OL�StOtNDDQH� � DI 
 ÛYD�OL�WyQJRROH� > ÛYD�OL�WyQJyROH� � DI 

 PS 
C ÛWX�QL�Ot�SLOLNDiQD > ÛWX�QL�Ot�StOLNDiQD� � DI�
 C 
 ÛWX�QD�SHOHNHHG\i >  ÛWX�QD�SHOHNHHG\D� DI 
 ÛWX�QD�NXQGDDQ\i >  ÛWX�QD�NXQGDDQ\D DI 
 ÛWX�QD�OLLP\i >  ÛWX�QD�OLLP\D� DI 
 ÛWX�QD�XG\i >  ÛWX�QD�XXG\D DI 
 ÛWX�QXXG\i >  ÛWX�QXXG\D DI 
 ÛWX�QDDO\i >  ÛWX�QDDO\D DI 
 ÛWX�QL�SpOHNHHG\i� > ÛWX�QL�SpOpNHHG\i� ÛWX�QL�SpOpNHHG\D DI 
 ÛWX�QL�Ot�SHOHNHHG\i� > ÛWX�QL�Ot�SpOHNHHG\i ÛWX�QL�Ot�SpOHNHHG\D� DI�
 ÛWX�QL�N~QGDDQ\i� > ÛWX�QL�N~QGiDQ\i� ÛWX�QL�N~QGiDQ\D DI 
 ÛWX�QL�Ot�NXQGDDQ\i� > ÛWX�QL�Ot�N~QGDDQ\i� ÛWX�QL�Ot�N~QGDDQ\D DI 
 ÛWX�QL�OtLP\i >  ÛWX�QL�OtLP\D DI 
 ÛWX�QL�Ot�OLLP\i > ÛWX�QL�Ot�OtLP\i� ÛWX�QL�Ot�OtLP\D DI 
 ÛWX�QL�~XG\i >  ÛWX�QL�~XG\D DI 
 ÛWX�Q\~~G\i >  ÛWX�Q\~~G\D DI 
 ÛWX�QL�Ot�XXG\i > ÛWX�QL�Ot�~XG\i� ÛWX�QL�Ot�~XG\D DI 
 ÛWX�Qt�O\XXG\i� > ÛWX�Qt�O\~XG\i� ÛWX�Qt�O\~XG\D� DI 
 ÛWX�QttO\i� >  ÛWX�QttO\D� DI 
 ÛWX�Qt�OLLO\i� > ÛWX�Qt�OtLO\i� ÛWX�Qt�OtLO\D� DI 

 PS 
D ÛWX�QD�StOLNDDQH� > ÛWX�QD�StOtNDDQH� � DI 
 ÛWX�QD�Ot�SLOLNDDQH� > ÛWX�QD�Ot�StOLNDDQH� � DI 
 ÛWX�QD�WyQJRROH� > ÛWX�QD�WyQJRROH� � DI 
 ÛWX�QD�Ot�WRQJRROH� > ÛWX�QD�Ot�WyQJRROH� � DI 
 ÛWX�QD�Ot�ORROH� > ÛWX�QD�Ot�OyROH� � DI 

 C 
 ÛWX�QDP �SLOLNDDQH� > ÛWX�QDP �StOLNDDQH  DI,TA 
 ÛWX�QD�Ot�XXG\H� > ÛWX�QD�Ot�~XG\H� � DI 
 ÛWX�Qi�O\XXG\H� > ÛWX�Qi�O\~XG\H� � DI 
 ÛWX�Qi�OLLO\H� > ÛWX�Qi�OtLO\H� � DI 
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 PUL 
E ÛYL�WXN~WXXNX� > ÛYL�WXN~W~XNX� � DI 
 ÛYD�OL�SLOtNDDQD� > ÛYD�OL�SLOtNiDQD� � DI 

 previous rule  S next rule 

 PUL 
E ÛPD�YDiDOD > ÛPD�YiiOD� DI 
 ÛYD�OL�ORyROD > ÛYD�OL�OyyOD DI 

 C 
 ÛYD�OL�X~XGLD > ÛYD�OL�~~G\D DI 
 ÛYD�O\X~XGLD > ÛYD�O\~~G\D DI 
 ÛYD�OLtLOLD� > ÛYD�OttO\D� DI 

With Structure Simplification, three TBU’ s are reduced to two TBU’ s (and two 
TBU’ s to one TBU). Three TBU’ s may appear after S2-tonal lengthening on 
disyllabic stems, other cases are mentioned in 3.5.8. The tonal coalescence we see 
here is probably the same as the fourth case described in 3.5.5: zero H o HH. 

Final H Deletion is blocked with certain Substitutives and Demonstratives (see 5.2 
and 5.3) as well as in case of the Optative without object concord (see 7.2.4). Some 
examples are the following (in the rest of this section, we give the surface forms 
because, after H Tone Doubling and Final H Deletion, only default L tones are 
needed to derive the surface forms): 

�QpqQp I (emphatic) 
j\��Oi, jj\~ that (cl.1) 
iQpq\y, jj\y that (referential, cl.1) 

W��O\p we should eat 
W�(�)�G\p we should ask 
W��OuuP\p we should make cultivate 
W��N�QGjjQ\p we should mix 
W��SqOqNqqG\p we should send 

There is no H tone doubling to the final syllable. The following OCP effects are 
observed: H tone doubling may not create a H tone bridge, nor lead to a long syllable 
with a level HH tone; as a consequence, there is no H tone doubling to a TBU 
preceding a H tone, nor to the lengthened TBU in the penultimate syllable (the 
second example below shows both cases). 

Yj�Qj�W~�OzyOj they (will) look at us 
Yj�Ni�W��OyzOj they do not look at us 

There is also no H tone doubling to the TBU preceding the penultimate syllable 
which contains a R tone. 
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 Yj�Qj�Yt�WzQJzyOj they (will) speak them (cl.8) 
 W��Yt�WzQJzyOj� we who speak them 
cf. W��Yt�WyQJzOj�NjGutNu we who speak them a bit 

Finally, there is no H tone doubling to another word, which confirms that doubling is 
a word-based tonal rule (with one exception, concerning nouns without H tones 
which start with the word formation element QD�, to be dealt with in 8.3.2 in the 
section about Regressive H Tone Dissimilation). 

WzQJzOi�FKuuKu�just speak! 

Some tense markers block H tone doubling (see 7.1.5), but with larger stems with all 
L tones, H tone doubling is optional. 

W��FKt�\jQJjiWj we were helping 
W��FKt�Yj�\jQJjiWj we were helping them 
W��FKt�N�QGjjQ\j/W��FKt�N~QGjjQ\j we were mixing 
W��FKt�Yu�N�QGjjQ\j/W��FKt�Yt�N�QGjjQ\j we were mixing them 
W��Ni�\jQJqqWq/W��Ni�\iQJqqWq we hadn’ t helped 
W��Ni�Yj�\jQJqqWq/W��Ni�Yi�\jQJqqWq we hadn’ t helped them 

In tenses where the TM does not block H tone doubling, there is an optional second 
H tone doubling if the remainder of the word is all-L. 

 N��Yi�N~QGjQuuG\j/N��Yi�N~QGiQuuG\j to mix for them 
 N��Yi�SpOqNqqG\j/N��Yi�SpOpNqqG\j to send them 
cf. N��Yi�StOuNjQutOj to listen to them 
 W~�Qt�NjWjSjjG\j/W~�Qt�NiWjSjWjjG\j we had cleaned 
cf. W~�Qt�SuOuNjQutOj we had listened 
 W~�Qi�NjWjSjjG\j/W~�Qi�NiWjSjWjjG\j we cleaned 
cf. W~�Qi�SuuLNjQutOj we listened 

This second doubling is obligatory with all Indirect Relative tenses with object 
concord with stems with all L tones. Some examples: 

 Sj�W~�Yi�\iQJjjWj when we help them 
 Sj�W~�Yi�StOuNjQuuOj when we listen to them 
 Sj�W~�Yi�\iQJqqWq when we have helped them 
 Sj�W~�Yi�StOuNjQuuOq when we have listened to them 
cf. Sj�W~�\iQJjjWj� when we help  
cf. Sj�W~�StOuNjQuuOj� when we listen 
cf. Sj�W~�\iQJqqWq� when we have helped 
cf. Sj�W~�StOuNjQuuOq� when we have listened 
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������ 'HIDXOW�/�WRQH�LQVHUWLRQ�
Default L tones are inserted. The forms of the sections 3.5.1 - 3.5.6 which were 
followed by DI under ‘next rules’  reach their surface forms. 

  previous rule  DI  

  TB 
A S1/SF ÛOL�SpOpSppQGH > Ou�SpOpSppQGq 
  ÛNX�StOtNiiQD� > N��StOtNiiQj 
  ÛX�W~W~~OL� > ��W~W~~Ou 
  ÛNX�WyQJyyOD� > N��WyQJyyOj 
  ÛNX�Ot�WRQJRyOD� > N��Ot�WzQJzyOj 

  R 
  ÛPD�NiiOD > Pj�NiiOj 
  ÛGL�QyyQGZD� > Gu�QyyQGZj 
  ÛNX�OyyOD� > N��OyyOj�
� � C 
  Û~~QX� > ~~Q��
  Û~~FKL� > ~~FKu�
� � TD,F 
  ÛNX�SpOpNHHG\D� > N��SpOpNqqG\j 
  ÛNX�N~QGiDQ\D� > N��N~QGijQ\j�
  F 
  ÛNX�OtLP\D� > N��OtuP\j 
  ÛNX�~XG\D/� > N��~�G\j/ 
  ÛN~~G\D� > N~~G\j 
  ÛN~~O\D� > N~~O\j�

  PUL 
B S1 ÛD�KtLPED > j�KtuPEj 
  ÛYD�OL�OyROH� > Yj�Ou�OyzOq�
� � C 
  ÛYD�OL�~XG\H� > Yj�Ou�~�G\q 
  ÛYD�O\~~G\H� > Yj�O\~~G\q 
  ÛYD�OttO\H� > Yj�OttO\q�
  TD 
  ÛYD�O~PtODDQJD� > Yj�O~PtOjjQJj 
  ÛOL�KtQGtLOL� > Ou�KtQGtuOu 
  ÛYD�OL�StOtNDDQH > Yj�Ou�StOtNjjQq 
  ÛYD�OL�WyQJyROH > Yj�Ou�WyQJyzOq 
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  R 
C SF ÛPD�NROREHpNR > Pj�NzOzEqpNz 
  ÛOL�NXPEDiWX� > Ou�N�PEjiW� 
  ÛPD�KDiOD� > Pj�KjiOj 
  ÛOt�WLtQML� > Ot�WutQMu 
  ÛWX�QD�SLOLNDiQD� > W��Qj�SuOuNjiQj 
  ÛWX�QD�WRQJRyOD� > W��Qj�WzQJzyOj 
  ÛWX�QD�ORyOD� > W��Qj�OzyOj 

  PS 
  ÛX�QMpQMHpPD > ��QMpQMqpPj 
  ÛWX�QL�StOLNDiQD� > W��Qu�StOuNjiQj 
  ÛWX�QL�WyQJRyOD� > W��Qu�WyQJzyOj 
  ÛWX�QL�Ot�WRQJRyOD > W��Qu�Ot�WzQJzyOj 
  ÛWX�Qt�ORyOD� > W��Qu�OzyOj 
  ÛWX�QL�Ot�ORyOD� > W��Qu�Ot�OzyOj�
  C 
  ÛP\X~WZH� > P\�~WZq 
  ÛPLtKL� > PutKu 
  ÛYLtQX� > YutQ��
  TD 
  ÛWX�QL�Ot�StOLNDiQD > W��Qu�Ot�StOuNjiQj�
  TD,F 
  ÛWX�QL�SpOpNHHG\D > W��Qu�SpOpNqqG\j 
  ÛWX�QL�Ot�SpOHNHHG\D� > W��Qu�Ot�SpOqNqqG\j 
  ÛWX�QL�N~QGiDQ\D > W��Qu�N~QGijQ\j 
  ÛWX�QL�Ot�N~QGDDQ\D > W��Qu�Ot�N~QGjjQ\j 
  ÛWX�QL�Ot�OtLP\D > W��Qu�Ot�OtuP\j 
  ÛWX�QL�Ot�~XG\D > W��Qu�Ot�~�G\j 
  ÛWX�Qt�O\~XG\D� > W��Qt�O\~�G\j 
  ÛWX�Qt�OtLO\D� > W��Qt�OtuO\j�
  F 
  ÛWX�QD�SHOHNHHG\D� > W��Qj�SqOqNqqG\j 
  ÛWX�QD�NXQGDDQ\D > W��Qj�N�QGjjQ\j 
  ÛWX�QD�OLLP\D� > W��Qj�OuuP\j 
  ÛWX�QD�XXG\D > W��Qj���G\j 
  ÛWX�QXXG\D > W��Q��G\j�
� � ÛWX�QDDO\D� > W��QjjO\j 
  ÛWX�QL�OtLP\D > W��Qu�OtuP\j 
  ÛWX�QL�~XG\D > W��Qu�~�G\j 
  ÛWX�Q\~~G\D > W��Q\~~G\j�
� � ÛWX�QttO\D� > WX�QttO\j 
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PUL 
D no H ÛYL�NRNRORRZD > Yu�NzNzOzzZj 
  ÛQ�WDQGDDVD� > CQ�WjQGjjVj 
  ÛYL�\HHZH� > Yu�\qqZq 
  ÛOL�SLOLNDDQH� > Ou�SuOuNjjQq 
  ÛOL�WRQJRROH� > Ou�WzQJzzOq 
  ÛOL�ORROH� > Ou�OzzOq 

  PS 
  ÛWX�QD�OyROH > W��Qj�OyzOq�
  C 
  ÛFKDDQJD > FKjjQJj 
  ÛPXX\R > P��\z�
� � ÛOL�XXG\H > Ou���G\q�
� � ÛO\XXG\H > O\��G\q 
  ÛOLLO\H > OuuO\q�
� � ÛWX�QD�~XG\H/ > W��Qj�~�G\q/�
� � ÛWX�Q~~G\H� > W��Q~~G\q�
� � ÛWX�QiiO\H� > W��QiiO\q�
  TD 
  ÛWX�QD�StOtNDDQH� > W��Qj�StOtNjjQq 
  ÛWX�QD�Ot�StOLNDDQH > W��Qj�Ot�StOuNjjQq�
� � ÛWX�QDP �StOLNDDQH� > ÛW��QjP �StOuNjjQq� > TA 
  ÛWX�QD�WyQJRROH� > W��Qj�WyQJzzOq 
  ÛWX�QD�Ot�WyQJRROH� > W��Qj�Ot�WyQJzzOq 
  ÛWX�QD�Ot�OyROH� > W��Qj�Ot�OyzOq 
  ÛWX�QD�Ot�~XG\H� > W��Qj�Ot�~�G\q 
  ÛWX�Qi�O\~XG\H� > W��Qi�O\~�G\q 
  ÛWX�Qi�OtLO\H� > W��Qi�OtuO\q 

  PUL 
E S2 ÛOL�SXWtLOD > Ou�S�WtuOj 
  ÛFKL�ORyRQJR > ÛFKu�OzyzQJz > TA 
  ÛYD�OL�WRQJyROD > Yj�Ou�WzQJyzOj 

  S 
  ÛPD�YiiOD� > Pj�YiiOj�
� � ÛYD�OL�OyyOD� > Yj�Ou�OyyOj�
� � ÛYD�OL�~~G\D� > Yj�Ou�~~G\j 
  ÛYD�O\~~G\D� > Yj�O\~~G\j 
  ÛYD�OttO\D� > Yj�OttO\j�
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TD 
  ÛYL�WXN~W~XNX� > Yu�W�N~W~�N� 
  ÛYD�OL�SLOtNiDQD > Yj�Ou�SuOtNijQj 

������ 7RQH�DVVLPLODWLRQ�
There are two types of tone assimilation with one-word p-phrases (see 8.2.2 and 8.2.3 
for tone assimilation with longer p-phrases). The first type concerns the raising of the 
mora preceding a syllabic nasal with a H tone, the second type concerns the raising of 
the mora preceding a HL or HH tonal sequence in the same syllable. 

  previous rule  TA 

  DI 
D no H ÛW��QjP �StOuNjjQq > W��QiP �StOuNjjQq�
� � DI 
E S2 ÛFKu�OzyzQJz > FKu�OyyzQJz 

About the first type, with Coalescence and resyllabification, a syllabic nasal and the 
preceding syllable become one syllable. When the syllabic nasal has a H tone, the 
preceding TBU becomes H as well. Some more examples follow. 

 ÛN� �SjSjiWj > N~ �SjSjiWj to follow her/him 
cf. N��Yi�SjSjiWD   to follow them 
 ÛW��Qu �SjSjiWD > W��Qt �SjSjiWj we have followed her/him 
cf. W��Qu�Yi�SjSjiWj� � � we have followed them 
 ÛSjP �SjSjjWj > SiP �SiSjjWj when you (pl.) follow 
cf. Sj�W~�SiSjjWj   when we follow 

Concerning the second type, the first L of a LHL and a LHH tonal sequence within a 
syllable is raised to the level of a lowered H (H). We found three other nouns and a 
verbal form where this process occurs. 

X�OyyzQJz� soil 
PyyzWz� fire 
P~~�QG� chopper 

Yj�Ypp �N~OttPj�they are cultivating 

The verbal form above is a complex tense, the Present Progressive (see 7.4). It is 
derived from Yj�YqOp �N~OttPj ‘they are cultivating’ , where the O of �YHOH� is omitted 
and three syllables are fused into one. Here, too, the L tone is raised to a level of a 
lowered H. Note that with the nouns, the process Structure Simplification has not 
occurred. The blocking of this process is the reason why the LHL tonal sequence 
survives on the penultimate syllable; in case of Structure Simplification, such a tonal 
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sequence ends up as a level H tonal sequence, as occurs in the other cases (see 3.5.5 
and 3.5.6). In another dialect of Makonde, Chindonde, Structure Simplification is 
blocked with more words with a LHL tonal penultimate, including words where this 
process applies in Chinnima. Some examples (tone assimilation applies in 
Chindonde, too): 

Chindonde Chinnima�
N~~�O\j� N~~O\j� to eat 
Pj�YiijOj� Pj�YiiOj shoulders 

There are other cases in Chinnima where Structure Simplification is blocked. These 
cases are nouns, IPP’ s and verbal forms (Direct Relative Present and Direct Relative 
Present Perfective) with a HLH tonal sequence on the penultimate syllable of their 
disyllabic stems. 

O~�~QG� tomorrow 
KZpqpW� we 
j�tutYj (s)he who steals 
QGtutPj I who cultivate 
W��ZpqpWq we who have put on clothes 

Some more information can be given about the cases above. With the verbal forms, a 
specific rule applies which causes an extra lengthening (see 7.2.2). The IPP’ s consist 
of two parts, the first one being a bound substitutive, the second one is the 
corresponding possessive stem (KZp� and �HpWX in the example above, see 5.2). 

������ 3HQXOWLPDWH�VKRUWHQLQJ�
When there is one p-phrase (and no concatenation of p-phrases), the order of 
processes given in the preceding sections holds, with Tone assimilation as the last 
process. This is the reason why we have described the processes in the given order. 
But when there is a concatenation of p-phrases, the concatenation itself occurs after 
the processes H Tone Doubling, Final H deletion and Structure Simplification, and 
the two other processes, Default L tone insertion and Tone assimilation, apply when 
the concatenation is finished (see 3.6.1, 8.3.3 and 8.5). 

As described in 3.2, PUL signals the end of a p-phrase. Thus, when two p-phrases are 
concatenated, PUL applies to both p-phrases. 

YjO~~Pq�YjYutOu� two men 
YjO~~Pq�YjN~O~�QJZj big men 

This is also the case when several p-phrases are concatenated; the example below 
consists of a series of one-word p-phrases. 
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YjO~~Pq�YjYutOu�YjQuYiutQJ¶j�YjO~~Pq�YjN~O~�QJZj�jQJ¶~�N� CQFKqqFKq�
N�Nii\j 
two men have given the big men four chickens at home 

Every p-phrase is subject to PUL. But with fast speech, the penultimate syllable of a 
non-final p-phrase may be reduced. We call this process PenUltimate Shortening 
(PUS, see 2.9). 

YjO~Pq�YjYutOu�
YjO~Pq�YjN~O~�QJZj�

YjO~Pq�YjYtOt�YjQuYiuQJ¶j�YjO~Pq�YjN~O�QJZj�jQJ¶~N��CQFKqFKq�N�Nii\j�
Thus, PUL feeds PUS. One might think, that the forms without PUL can directly be 
derived from their underlying forms, but there are arguments for our analysis. We 
have stated in 3.2 that forms without PUL occur non-finally in longer p-phrases. 
These forms can directly be derived from their underlying forms. One example of a p-
phrase consisting of two words in 3.2 was YjO~Pp�YiiQz�‘these men’ . The first word 
in this p-phrase without PUL can directly be derived from its underlying form 
ÛYDO~Pp (tonal profile A: S1/SF). Compare this example with the example of the two 
concatenated p-phrases used above YjO~~Pq�YjYutOu ‘two men’  and its short variant 
YjO~Pq�YjYutOu. The first word of this short variant can not directly be derived from 
its underlying form. But it can directly be derived from the form with PUL: 
shortening of the penultimate syllable involves Coalescence (vowel coalescence and 
tonal coalescence), and, as we have seen in 3.5.5 with respect to tonal coalescence, 
tonal coalescence of HH results in H. 

PUS applies after the processes H Tone Doubling, Final H deletion and Structure 
Simplification, and after PUS, the processes Default L tone insertion and Tone 
assimilation apply. The results of tonal coalescence found with PUS are the same as 
those found with Coalescence, most of which are exemplified in the sentence above: 

ÛYDO~~PH� o� YjO~Pq� : HH o H 
ÛYDYLtOL� o� YjYtOt� : zero H o H.H 
ÛYDQLYiLtQJ¶D o� YjQuYiuQJ¶j� : H.zero H o H.zero (default L) (MR) 
ÛYDN~O~XQJZD o� YjN~O�QJZj� : H.H zero o H.zero (default L) (MR) 
ÛDQJ¶~XNX o jQJ¶~N� : H zero o H 

Other examples of PUS are the following: 

ÛPX~XQGX o P~~QG�� : zero H zero o HH 
ÛKZpHpWX o KZpqW�� : H zero H o H zero (F after DI) (MR) 

Rarely, PUS may even apply again to the final two examples with very fast speech, 
e.g. in songs; even disyllabic words with penultimate length may then be shortened 
(we give one example). 
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ÛP~~QGX o P~QG� : HH o H 
ÛKZpHWX o KZpW�� : H zero o H 

ÛX~PR o ~Py : zero H o H.H 

���� 3RVW�OH[LFDO�SURFHVVHV�ZLWK�L�SKUDVHV�DQG�XWWHUDQFHV�
One or more p-phrases constitute an intonational phrase (i-phrase), one or more i-
phrases constitute an utterance (U). Penultimate lengthening marks the end of a p-
phrase, and since an i-phrase consists of one or more p-phrases, there is also PUL at 
the end of an i-phrase. And since an U consists of one or more i-phrases, there is also 
PUL at the end of an U. But the characteristic to mark the end of an i-phrase is the 
intonational H tone, and the characteristic to mark the end of an U is register lowering 
of the final two TBU’ s. 

������ 7KH�LQWRQDWLRQDO�+�WRQH�DQG�XWWHUDQFH�ILQDO�UHJLVWHU�
ORZHULQJ�

In the previous section, we noted that concatenation of p-phrases occurs after the 
processes H Tone Doubling and Final H deletion, and the processes Default L tone 
insertion and Tone assimilation apply after concatenation. With concatenation of p-
phrases, i-phrases are formed, and it turns out that Default L tone insertion and Tone 
assimilation apply after the formation of i-phrases. 

In addition to PUL, the end of an i-phrase is often marked by an intonational H tone 
on the final syllable of its final word; the H tone on the preceding TBU is deleted, so 
the possible tone patterns of i-phrase-final words end with ...HL.H or ...LL.H. In the 
examples below, the end of an i-phrase is marked by a comma (the end of the larger 
unit, the Utterance, is marked by a period; the end of the smaller unit, the p-phrase, 
can be recognized by PUL). 

ÛPppGL� o PpqGt� water 
Û~~KX� o ~�K~�� flour 
ÛDSDiQR� o jSjjQy� here then 
ÛOLNRRQJ¶ZH� o OuNzzQJ¶Zp� pumpkin sp. 
ÛOLYiNZiQJLLOH o OuYiNZiQJuuOp� which has been scraped off 

CQN�YtNi�PpqGt���OiSijWj�PzzWz� ...and take water, getting it on fire. 
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�WjQGuOuNj�N�WtS~Oi�~�K~��CQN�YttNj� you start to pound flour, and take it. 
YutQR�jSjjQy��QuN�Kj�OuOj now here then, I tell you... 
�WZjOj�OuNzzQJ¶Zp��CQN�NZiiQJj� …you take a pumpkin, and scrape it  
 off. 
WZjOi�OuNzzQJ¶Zq�OuYiNZiQJuuOp� ...take the pumpkin which has been 
�YuNp FKtOzzQJz� scraped off, and put it in the pot. 

A final H tone originating from an underlying final H may also occur i-phrase-finally, 
e.g., the final H tone of a demonstrative: 

PjFKpGy�SjjOi��SjYqOq�P~~Q��Qj�CQG\ijZq 
some time ago, there was a man and his wife 

The PUL of the final word of the i-phrase may be shortened in case of fast speech, 
e.g., PjFKpGy�SjOi� ����in the example above. 

Nouns with all-L tones generally get final H tone before a QD�phrase (see also 4.7). 
The examples come from text B3 of appendix B. 

QWDQGDDVi�QD�FKtQGX~OL� cf. QWDQGDDVD�
the cassava porridge and the cassava vegetable 
XWD\¶�~KXXPEZp�QD�P~~Q\X� cf. XKXXPEZH�
you should put into it coconut milk and salt 

This final H tone, which we analyze as the intonational H tone, is not obligatory, as 
the numeral QQ\DDQR ‘five’  shows in the examples below. Note that the numeral may 
have penultimate lengthening before a QD�phrase, but this lengthening may also be 
shortened with fast speech. 

PDOyyYH�QQ\DDQy / QQ\DQy�QD�PDYLtOL seven (five and two) words 
PDOyyYH�QQ\DDQR / QQ\DQR�QD�PDYLtOL id. 

It should be noted that there is no downdrift. But there may be register lowering i-
phrase-finally: the intonational H tone as well as a final “ underlying”  H tone may be 
slightly lowered to a level between H and L. The lowered H is marked by an 
underscore symbol. So next to PjFKpGy� SjjOi�� LHH LL.H, the next form with 
register lowering occurs: 

PjFKpGy�SjjOi� LHH LL.H 

In addition to PUL, the end of an Utterance is obligatorily marked by register 
lowering of the final two TBU’ s of its final word. With this process of U-Final 
Register Lowering (UFRL), the final two TBU’ s are slightly lowered: H o H, L o 
L. Thus, we distinguish a total of four phonetic levels (see also Tone assimilation). 
Words in citation form have the same form as U-final words. In the examples below, 
the end of an U is marked by a period. 

HH.L. o HH.L. OttQj�� name 
LH.L. o LH.L. P�~Q��� person 
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HLH.L. o HLH.L. PZpqpQ��� you (pl.) 
HL.L. o HL.L. PZijQj�� child 
LL.L. o LL.L. OuuPq�� dew 
LHL.L. o LHL.L. PzyzWz�� fire 

When a penultimate syllable with level H tones is followed by a final syllable which 
starts with a prenasalized consonant, the second H of the penultimate syllable is 
lowered to L rather than to (lowered) H. 

 OuZiiQJZj�� bone LHL.L 
cf. FKuW~~Yu�� load LHH.L 
cf. jKtuPEj�� lions LHL.L 

There is no full UFRL with forms having a final H tone (originating from an 
underlying final H tone); these forms are some demonstratives and the Optative 
without object concord. The final H tone itself is slightly lowered (H), the preceding 
TBU remains unchanged. 

Yj\pQt�jjYi�� those guests LHH LL.H 
W��O\p�� let’ s eat LL.H 

There is no UFRL with forms with a question intonation (see 4.8, 5.6). The question 
intonation puts a penultimate F and final H on the final word of the question; in the 
first example, this final word is YuQJijSu ‘how many’ ; in the second example, this 
final word is YjO~~Pq�‘men’ . 

YutQ��YuQJijSt��how many things? LH.L LHL.H 
YutQ��YuQJijSu�Y\i�YjO~�Pp� LH.L LHL.L H-LHL.H 
how many things of the men? 

Since the levels on which H and L are pronounced are phonetically fairly close, 
UFRL complicates the situation very much. It is hard, for instance, to distinguish the 
following U-final words: 

OuuPq�� dew LL.L PuW��Sj�� holes� LLL.L 
OttQj�� name HH.L NZtNiiOj� to sit� HHH.L 
PZijQj� child HL.L PZtN~�PEj�� turkey HHL.L 

For larger examples of U’ s, see the beginning of this section, and Appendix B. 

������ 7ZR�RWKHU�LQVWDQFHV�RI�XWWHUDQFH�ILQDO�UHJLVWHU�ORZHULQJ�
Two other instances of U-final register lowering are optional. The first instance 
slightly lowers the tones of the penultimate syllable of U-final words, the tones of 
whole U-final words and even the tones of the final couple of U-final words. This 
lowering comes on top of the obligatory U-final two TBU’ s lowering. In the 
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examples below, we indicate these lowerings by double underscore symbols, the first 
indicates the obligatory lowering, the second indicates the optional lowering. The 
results of the optional lowering are as could be expected: H o H, H o L and L o L; 
a lowered L can not be distinguished from a L. These results are given in parentheses 
below.

Optional U-final register lowering of last two syllables: 

YjWZjOj�YtWpqQJ�� they take chairs LLL HHL.L (HHL.L) 
      ¯ ¯ ¯ ¯  
W�FKzQj�FKu\qqZq�� we see the chin LLL LLL.L (LLL.L) 
      ¯ ¯ ¯ ¯  
YjWqQGj�PiGppQJz� they work LLL HHH.L (HHL.L) 
      ¯ ¯ ¯ ¯  
W�OuPj�OuKjiOj� we till a field LLL LLH.L (LLL.L) 
      ¯ ¯ ¯ ¯  

Optional U-final register lowering of the whole final word: 

YjWZjOj�YtWpqQJ��� they take chairs LLL HHL.L (HHL.L) 
   ¯ ¯ ¯ ¯ ¯ ¯  
W�FKzQj�FKu\qqZq�� we see the chin LLL LLL.L (LLL.L) 
   ¯ ¯ ¯ ¯ ¯  
YjWqQGj�PiGppQJz�� they work LLL HHH.L (HHL.L) 
   ¯ ¯ ¯ ¯ ¯ ¯  
W�OuPj�OuKjiOj�� we till a field LLL LLH.L (LLL.L) 
   ¯ ¯ ¯ ¯ ¯  

Optional U-final register lowering of final two words: 

FKuWpqQJ¶��FKtuQMu�� other chair LHL.L HL.L (LHL.L HL.L) 
  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  
uNjjQ\j�\i�FKjjQJj� mouth of Gal. LLL.L H-LL.L (LLL.L H-LL.L) 
  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  
PjOttQj�OyyKq�� many names LHH.L HH.L (LHH.L HL.L) 
  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  
W�QjOutPj�PjKjiOj�� we till fields LLLH.L LLH.L (LLLH.L LLL.L) 
  ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯  

The second optional instance of U-final register lowering only concerns U-final 
words with one or more H tones: all H tones are deleted. This second optional 
instance may occur without (first example) or together with (second example, 
SjZpqO�) the first optional instance of register lowering. 

���jzQJp�NjGutNu�SjZqqO�� LLH LLH.L LLL.L 
���jzQJp�NjGutNu�SjZqqO�� LLH LLH.L LLL.L (LLL.L) 
  ¯ ¯ ¯ ¯ ¯  
...so he may take a short walk outside 
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With both instances of register lowering, penultimate syllables with three TBU’ s tend 
to loose the third TBU U-phrase-finally (as also often occurs with concatenation with 
penultimate shortening, see 3.5.9). This is seen with PzyzWz in the following 
example, where the second optional instance of U-final register lowering occurs. 

����OiSjWj�PzzWz� LHLL LL.L 
...while getting fire 

���� &RQWRXU�WRQHV�
Two different tones in one syllable are heard as a rise or as a fall. The Rise (LH) and 
Fall (HL) each have two different phonetic manifestations, depending on whether the 
penultimate syllable in which they occur belongs to an U-final word or not. When 
they occur in an U-final word, UFRL lowers the final two TBU’ s; when they occur p-
phrase-finally or, as far as a F tone is concerned, i-phrase-finally, there is no 
lowering. 

Rise (LH): Fall (HL): 

LH. HL. 
LH HL 

P�~Q��� person LH.L 
P�~Q��ZzKqZyyKq�� every person LH.L LLHH.L 
PZijQj�� child HL.L 
PZijQj�jSpOpNqqG\j�� child who sends HL.L LHHLL.L 
���PpqGt�� water, HL.H 

Moreover, there is no lowering with a F tone on a pre-penultimate syllable, nor on a 
penultimate syllable in case of question intonation. 

YjFKtuNjiOj�� they were staying LHLLH.L 
YutQ��YuQJijSt� how many things? LH.L LHL.H 

Two more manifestations of a F tone occur in U-final words, exclusively due to the 
obligatory UFRL, which also lowers the second TBU of a level H as well as of a level 
L. Examples are the U-final words in the second and fourth examples above. 

Fall (from HH, LL): 

HH. 
LL. 

A HL sequence is also possible U-finally when a syllable with level H tones is 
followed by a final syllable which starts with a prenasalized consonant (see 3.6.1). 
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With the two optional instances of U-final register lowering, two more manifestations 
of a Rise (LH) are possible, depending on whether the penultimate syllable in which 
they occur belongs to an U-final word or not. Two more manifestations of a F tone 
(HL and from HH) occur in U-final words, exclusively due to UFRL. The L tone 
below is a H tone lowered twice: first by UFRL, second by the first optional register 
lowering. 

Rise (LH): Fall (HL, from HH): 

LL. HL. 
LH HL. 

YjiQ��� persons LH.L 
W�YzQj�YjiQ��� we see the persons LL.L LL.L 
YjiQ��YijQMu�� other persons LH.L HL.L� �  
YjiQ��YyyKq�� many persons LH.L HL.L 

Penultimate syllables with three TBU’ s contain double contour tones. There are two 
double contour tones: LHL and HLH. As described in 3.5.8, the first L in a LHL 
double contour tone is raised to the level of a lowered H (H), resulting in another 
Rise: HH; this raising does not occur with the L in the double contour HLH nor in the 
“ single”  contour tone LH. 

double LHL: double HLH: 

HHL. HLH. 
HHL HLH 

PzyzWz�� fire HHL.L 
PzyzWz�~�QMu�� another fire HHL.L HL.L 
KZpqpW��� we HLH.L 
KZpqpW��W��YjPiNyzQGq�� we are Makonde HLH.L L-LHHL.L 

As noted earlier, penultimate syllables with three TBU’ s tend to loose one TBU with 
concatenation as well as with both optional instances of U-final register lowering. 


