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Abstract 

The central goal of this research is to propose that no language utilizes more than four level pitches 

contrastively (from low to high). The central question is whether a five- or six-way contrast 

represents five or six level tones, or a combination of level tones, contour tones, voice quality, and 

syllable type. We argue that Dan-Gblewo operates a four-level-plus-creaky-voice system rather 

than a five-level tone system. We show that Dan must be analysed as such from the empirical, 

experimental, and theoretical perspectives. 
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1. Introduction 

 

Broadly speaking, having both contrastive level and contour tones in a single language is a cross-

linguistic phenomenon. However, one of the typological features of (West) African language tone 

systems is that they have a propensity for contrasting level tones, as opposed to contour tones.3 

Thus, when a West African language is reported to have a contrastive contour tone (as Flik 1977 

reported for Dan), it raises some curiosity. 

 

The issue that we examine here is not whether a language can have any number of pitch contrasts, 

combining both level and contour pitches. The argument is also not whether a language may have 

any number of phonetic level pitches, as in several levels of downsteps, for example. The central 

question is whether a five- or six-way contrast represents five or six level tones. The central goal 

of this research is to propose that no language utilizes more than four level pitches contrastively 

(from low to high). A language may, in addition, combine some of these four level pitches into 

contours, resulting in six or more contrastive tones. Empirically, Dan (Ivory Coast) has been cited 

over and over as the classic example of a West African language with a five-level contrast. The 

original analysis was made by Bearth and Zemp (1967) and Flik (1977), and is referenced in 

Vydrine and Mongnan (2008), Gondo (2014), and Odden (to appear). We argue that Dan-Gblewo 

operates a “four-level-plus-creaky-voice” system. We show that Dan must be analysed as such 

from both the empirical and theoretical perspectives.4 

 

This suggests that we need new phonetic investigations of other languages with reported five- or 

six-level contrasts. (See Odden (to appear) for further details.) 

 

2. Reported contrastive pitch levels5 

 

Reported contrastive pitch levels in tone languages vary from two to as many as five or even six. 

One thing that is often unclear is whether scholars are reporting level pitch contrasts or contrasts 

including contours and level pitches. By far the most common type of system reported for African 

languages is a two tone (phonetically H, L) system. These have been represented phonologically 

as High (H) vs. Low (L), H vs. Ø, or L vs. Ø. Virtually every family and sub-family of African 

languages from the North, South, East, and West have languages with two-tone systems. 

 

Three-level tone languages are also common (phonetically H, Mid (M), L). Among the languages 

with this contrast are Ebira, Ngas (Angas), Peki Ewe, Yoruba, etc. But the contrastive three-level 

systems are of two types. The first consists of those in which the three levels can occur on any 

 
3 This is not meant to imply that West African languages do not have contour tones; however, the contour 

tones are usually derived from level tones. 
4 Using comparative historical evidence, Bolli and Flik (1976) propose that Proto-Dan had a five-tone 

system that reduced to four tones in some dialects of Dan. Vydrine (2009, 2016) proposes this five-tone 

analysis for Dan (Gweetaa). Our analysis here suggests that Proto-Dan operated a four-tone system that has 

become five tones in Gweetaa dialect, but still four-level tones in Gblewo. 
5 This section relies heavily on Odden (1995, to appear) and Yip (2002). Readers should see these works 

for additional details.  
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syllable and after any other tone (that is, nine possible combinations of the three tones in bisyllabic 

words). The other is a system in which the phonetic M is restricted to occur only after a H tone. 

That is, there are no MH words; only HM words exist. So, the “M” tone can only be perceived after 

a higher tone. This is traditionally called a “Two-tone plus Downstep” system, and the classic case 

is Efik (Winston 1960). 

 

Four level tone systems are less common (H, M, M, L). Such systems have a higher M tone and a 

M tone. The alternatives are Super-High (S-H), H, M, and L, or H, M, L, and Super-Low (S-L). 

These may be notational variants depending on the researcher. Reported cases include Bariba, Aŋlo 

Ewe, Grebo, Igede, Yaitepec Chatino, etc.  

 

Even rarer than four-tone systems are reported five-tone and six-tone systems. The reported five-

tone systems include Shidong Kam [Tai-Kadai, China] (Edmondson and Gregerson 1992), 

Benchnon (Gimira) [Northern Omotic, Ethiopia] (Wedekind 1983), Copala Trique [Mexico], 

Ticuna [Brazil, Peru, Colombia], and Kporo [Cameroon] (Hollenbach 1984). In West Africa, Dan 

[Cote D’Ivoire] is often cited (Bearth and Zemp 1967, Flik 1977, Gondo 2014). The examples in 

(1) are of the six-way contrast from five levels in Benchnon. 

 

(1) Benchnon (Gimira) (5 is highest) (Wedekind 1983) 

 kar5 ‘clear’ 

 kar4 ‘broad leaf’ 

 kar3 ‘to be round’ 

 kar2 ‘wasp’ 

 kar1 ‘pudenda’ 

 kar23 ‘game played with stones’ 

 

Finally, Dihoff (1976) reported a six-level system in Chori [Plantoid, Niger Congo; Nigeria]. But 

he notes that dictionary entries require only three underlying tones: Level 1 (highest), Level 4, and 

Level 6 (lowest). Therefore, it appears that the six levels are not contrastive. 

  

The rest of the paper is structured as follows. We begin with a brief discussion of language location 

and classification (section 3). In section 4, we look briefly at the syllable and word structures, because 

these have a bearing on the distribution of L and S-L tones. Section 5 discusses the evidence for the 

so-called “five-level contrast”. Section 6 presents the details of the phonetic evidence backing the 

creaky voice claim for the S-L tone. Some distributional evidence and restrictions on the S-L tone 

are presented in section 7. In section 8, we present a brief theoretical implication of a four-level tone 

system vs. five or six levels. Section 9 concludes the paper. 

 

3.  Dan and its dialects, with focus on the Gblewo dialect 

 

The Dan language of Ivory Coast (and Liberia) is classified as belonging to the Southern group 

(called “Mani-Bandama”) of East Mande languages (Gregory and Hailleux 1994). The Southern 

group also includes Toura (Tura), Gban, Muan (Mwan), Yaouré (Yaure), Gouro (Guro), and Manna.  

http://spilplus.journals.ac.za/


38  Akinlabi, Ahoua and Gondo 

http://spilplus.journals.ac.za 

Dan’s major dialects can be found around the following current Ivorian cities: Dan-Klawo in 

Sipilou; Dan-Gaanwo, Dan-Teewo, Dan-Blongwo, and Dan-Yiiwo in Logoualé; Dan-Waawo and 

Dan-Blowo in Danané; Dan-Gweetaawo in Santa; and finally, Dan-Slengwo, Dan-Kaawo, and 

Dan-Gblewo in Man. Since the cities are created without regard to the variety of Dan spoken in 

them, they are just approximate locations of the dialects. This is the case with Santa Dan, which is 

Gweetaawo. See the map below (Vydrine and Mongnan 2008: 6). 

 

 

 
Figure 1. Dan-speaking areas of Côte d’Ivoire and Liberia 

 

Dan-Gblewo (spoken in and around Man), the focus of this study, is spoken in five villages: 

Mélapleu, Kiélé, Biakalé, and Bogouiné 1 and Bogouiné 2. These five towns constitute the Gble 

Canton. Gondo (2014: 15) provides the following estimated populations of the Gble Canton, 

following the National Institute of Statistics (INS): 
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Table 1: Canton villages estimation 2011 
C

an
to

n
 g

b
le

 

 Men Women Total Pop total 

Mélapleu 764 912 1676 

1
2
.6

0
5
 

Kiélé 2221 2269 4490 

Biakalé 984 1023 2007 

Bogouiné1 562 500 1062 

Bogouiné2 1613 1757 3370 

 

4. Syllable and word structures 

 

We begin with an overview of the word structure of Dan (Gblewo). Vydrine and Mongnan (2008) 

observe that most of the verb and nominal roots of Dan are now monosyllabic. When compared to 

neighbouring related languages, the trend is “loss of syllables”: final syllables have been lost, 

resulting in monosyllabic roots. As we will see below, there are still some disyllabic roots, but 

these are very few indeed. 

 

4.1 The structure of verbs 

 

Monosyllabic verbs can be syllabically open or closed. Syllables can only be closed by a velar 

nasal, and closed syllables can only occur word-finally. Syllables can occur with or without an 

onset cluster, in which C2 can only be a liquid or a glide. Syllables can occur with a short vowel 

or a long vowel, as the examples in (2a) and (2b) show. Finally, a long vowel cannot co-occur with 

a coda nasal; there are no CVVŋ or CCVVŋ syllables. Except for reduplicated items and 

compounds (both of which are non-roots), long vowels are restricted to initial syllables of disyllabic 

roots6. Therefore, there are no CVCVV roots.7 

 

(2a) CV ClV CVŋ ClVŋ 

 dɔ̄ ‘to wait for’ gbla̋ ‘to cry’ mʌ̄ŋ̄ ‘to swallow’ klɔ̄ŋ̄ ‘to bend’ 

 tó ‘to stay’ wlɤ́ ‘to jump’ nʌ̄ŋ̄ ‘to stick’ slɔ̄ŋ̄ ‘to insult a woman’ 

 ɓɤ̀ ‘to eat’ kplā ‘to regret’  wɛ ̄ ŋ̄ ‘to pour’  

 wɪ̋ ‘to speak’   sɤ̄ŋ̄ ‘to melt’   

 ka ̋  ‘to cut’     

 

(2b) CVV ClVV CVCV CVVCV 

 tɔ̀ɔ̀ ‘to wet’ glōō ‘to rest’ ta ̋ ɓō ‘to sing’ já a ́nū ‘to sit down’ 

 zɔ̀ɔ̀ ‘to stammer’ wlíí ‘to stand up’ gɯ́zʌ̄ ‘to weed’  wá a ́nū ‘to go to bed’ 

 gbɔ̄ɔ̄ ‘give as a gift’ zlɔ̀ɔ̀ ‘to slow down’ gɯ́ɓō ‘to weed’  dwá a ́nū ‘to stand up’ 

 báá ‘repair’ slɔ̀ɔ̀ ‘to find’ jìzʌ̄ ‘to sleep’ zòòkʌ̄ ‘to get angry’ 

    tɔ̀ɔ̀kʌ̄ ‘to criticize’ 

    jɪ̋ɪ̋tó ‘to laugh’ 

    wɛ̏ɛ̏ɓō ‘to keep’  

 
6 None of the CVVCV forms here are actually disyllabic roots; they are all CVV roots plus a suffix. 
7 Tones are indicated as follows: v̋ = Super-High, v́ = High, v̄ = Mid, v̀ = Low, and v̏ = Super-Low. 
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4.2 The structure of nouns 

 

The structure of nouns is not different from that of verbs, as the forms in (3a) and (3b) show. The 

same syllable structures found in verbs are also the ones that occur in nouns. Therefore, nouns are 

structurally the same as verbs. 

 

(3a) CV ClV CVŋ ClVŋ 

 mɛ̄ ‘man’ kpla̋ ‘gizzard’ gɔ̄ŋ̏ ‘species of tree’ klàŋ̏ ‘pupil’ 

 gɔ̀ ‘head’ wlà ‘chimpanzee’ ɗɔ́ŋ̏ ‘shade’ zlʌ̀ŋ̏ ‘type of rope’ 

 zɔ̋ ‘bee’ glā ‘palm’ pɛ̄ŋ̏ ‘fire’  

 kɔ̀ ‘hand’ zlá ‘small brother’  kɤ̄ŋ̏ ‘maize’   

 ɓò ‘kid’  slɤ̋ ‘cleverness’   

 

(3b) ClVV CVV CVCV CVVCV 

 glɔ̄ɔ̄ ‘banana’ gɔ̀ɔ̀ ‘mushroom’ gɔ̀ɗɛ̋ ‘hair’ mɔ̋ɔ̋mī ‘moslem’ 

 klȕȕ ‘soup ladle’ dɔ̄ɔ̄ ‘mark’ kɔ̀ɗɛ̋ ‘hand’  kɔ̏ɔ̏jȉ ‘sea’ 

 ɓlȕȕ ‘flesh’ (of animal) gèè ‘mask’ mānʌ́ ‘young bird’ sʌ́ʌ́ɗɛ̋ ‘paper’ 

 klāā ‘file’ kāā ‘feather’ ji̋gā ‘river’  klȁȁtī ‘game’ 

  tɛ́ɛ́ ‘plate’  ɓɛ̄ɛ̄ɗɛ̋ ‘neck’ 

    tɛ̋ɛ̋dō ‘friend’ 

 

5. Does Dan-Gblewo have a five-level tone contrast? 

 

Using data from Dan-Gweetaawo (Santa), an Eastern Dan dialect, Bearth and Zemp (1967) and Flik 

(1977) analysed Dan as a five-level tone system (see also Vydrine and Mongnan 2008). But the 

language has several other Eastern dialects, including Yiiwo (Logouale), Bloŋgwo (Sangouiné), and 

Gblewo (Man).8  On the basis of the analysis of Santa, all dialects have been analysed on the 

assumption of this five-level contrast, comprising S-H, H, M, L, and S-L.9 However, a closer look at 

Dan-Gblewo shows that there are only four pitch levels. The fifth tone, S-L, is a low pitch ending in 

creaky voice – not a distinct level – and it is more restricted than the other tones. 

 

5.1  The surface distinction 

 

In establishing the so-called “five-way tone distinction” in Dan, the usual practice is to cite the 

monosyllabic examples in (4) and/or one other example. The examples in (4) provide prima facie 

evidence for a five-tone system, no doubt. Upon close examination, however, we identified a total 

of three such examples in the Dan-Gblewo (Man) dialect and one each in two other dialects, namely 

Dan-Waawo (Danané) and Dan-Bloŋgwo (Sangouiné).  

 

 
8 There are reportedly about 40 varieties in total (Gondo 2014). 
9 But see Flik (1977) who proposes that not all dialects have the five levels, and proposes four contrasts for 

Gblewo (Man). 
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(4) The five-way surface distinction10 

 Dan-Gblewo 

(Man) 

 Dan- 

Gweetaawo 

(Santa) 

(Bearth & Zemp 1967) 

a) gba̋ ‘dance’ gba̋ ‘caterpillar’ 

b) gbá ‘hut’ gbá ‘shelter’ 

c) gbā ‘make love’ gbā ‘fine (penalty)’ 

d) ɡbà ‘antelope’ gbà ‘roof’ 

e) ɡbȁ (onomatopoeic sound) gbȁ ‘antelope’ 

 

There are no five-way distinctions for any disyllabic items in any dialect. In all the other varieties, 

there is at most a three- or four-way distinction for any monosyllabic item (see Flik 1977 for 

comparative evidence). 

 

What stands out in the Dan-Gblewo examples in (4) is that the assumed contrast between the L and 

S-L tones is one between a noun and an ideophone. Ideophones are known to contain segments and 

prosodies that are absent in the rest of a language. In Yoruba, for example, there is no vowel length 

contrast in the regular lexicon. But long vowels occur in ideophones! Therefore, if one was looking 

desperately for vowel length contrast in Yoruba, one can simply put a verb and an ideophone side 

by side: gbà ‘take, accept’ and gbàà ‘(onomatopoeic sound of a slamming door)’. Pairs like this 

prove nothing because they can be employed to prove virtually anything.  

 

We now turn to the phonetic evidence showing that the fifth tone in Dan-Gblewo, the so-called 

“Super-Low” tone, is not a distinct level. 

 

6. Dan as a four-level-plus-creaky-voice language 

 

With this background on Dan syllables and roots, we are now ready to identify exactly what kind 

of restrictions affect the distribution of the S-L tone, beginning with the phonetic evidence. 

 

Phonetically, the beginning F0 points of the L and the S-L may be similar, or the S-L may even 

begin with a slightly higher F0; it is the end points that differ. There is a drop in pitch at the end of 

the S-L tone, which does not occur in the L tone. In addition, there is a marked creakiness associated 

with the S-L tone. 

 

 (6)  [ɡbà] ‘antelope’ vs. [ɡbȁ] (onomatopoeic sound)11 

 
10 The purpose of this table is just to show the surface five-way distinction, and not to compare Gblewo and 

Gweetaawo. The [gba] paradigm is well established for Gweetaawo (see also Vydrine 2016). 
11 One reviewer points out that we have one illustrative example waveform of the L and S-L. This is the 

case because all of the waveforms that we have for these pitches resemble the illustrative example here. 

Therefore, including more will simply be a duplication. 
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Figure 2. (6a) [ɡbà] ‘antelope’ 

 

Following Keating, Garellek and Kreiman (2015), we assume that prototypical creaky voice has 

the following three key properties: (a) low rate of vocal fold vibration (F0), (b) irregular F0, and 

(c) constricted glottis: a small peak glottal opening, long closed phase, and low glottal airflow. 

These characteristics can be seen clearly in the waveform of the so-called “Super-Low” tone in 

(6b). The clearest distinction is the irregular fold vibration (aperiodic voice) in (6b). 

 

 
Figure 3. (6b) [ɡbȁ] (onomatopoeic sound) 
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6.1  Phonetic experiment 

 

We sought to find out whether the difference between the L and the S-L tones in (6) was consistent. 

Therefore, we performed an experiment to test the hypothesis.  

 

6.2  Data recording 

 

The data for this study was recorded by three native speakers (two males and one female) in March 

2016. One of the two male speakers (G. Gondo) is a native speaker linguist and co-author of this paper.  

 

The sound recordings were made using a Marantz Professional PMD670 Portable Solid-State 

Recorder, generating .wav files. Each consultant wore a head-mounted microphone to maintain a 

constant distance from the mouth. The data was recorded in the sound booth of the Félix 

Houphouët-Boigny University. 

 

The following five Dan-Gblewo target words in (7) were placed in the carrier phrases in (8).12 

 

(7) ja̋pʌ̋  ‘yam food’  

gbɛ́nʌ́  ‘puppy’ 

mɛ̄nʌ̄  ‘man’ 

nànà  ‘pineapple’ 

wʌ̏ʌ̏nʌ̏  ‘pity-child’ (N.) 

 

The reader will immediately notice that each of these items is disyllabic, and that both syllables 

have the same tone. Since most nouns are monosyllabic, each item is either a compound or a noun 

plus modifier. The identical tones result from a process of “one-step” rightward tone spread (see 

Akinlabi, Gondo, Yacoubou-Mamadou and Mitchley 2019). The tone of the first syllable is the 

crucial tone.  

 

(8) Carrier phrases 

 ā pɤ̀  ______ ɓáwō ‘I say  ______ again’ 

 ā pɤ̀  ______ ‘I say  ______’ 

 

There were six recordings of each speaker on the same day, three for each carrier phrase. Each 

phrase, with each of the target words, was repeated three times. Each carrier phrase recording with 

all five target words rendered 15 tokens for each speaker. To control for pitch range, for the first 

recording we asked each speaker to speak as if talking to someone sitting beside them. For the 

second recording we asked them to speak as if they were talking to someone across a large room. 

And for the third recording we asked them to speak as if they were talking to someone outside the 

 
12 We used disyllabic forms with identical tones on both syllables in the experiment because, except for 

function words, there are no monosyllabic words with a short vowel and a S-L tone. In addition, in disyllabic 

words the S-L tone only occurs with a long vowel on the initial syllable. So it is quite difficult to control for 

vowel length. 
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room. In total, each speaker produced 90 tokens of the phrases. The cards on which the phrases 

appeared were randomized before each recording. 

 

6.3  Data analysis 

 

The recorded data was segmented in Praat. For this analysis, our focus is on comparing the L tone 

L and the S-L tone. Only the first syllable of each target word was measured. The mean f0 of 

approximately 20ms at the beginning and at the end of each tone (L and S-L) was calculated, both 

when the target word was sentence-final and when it was not. Some of the intervals (mostly those 

of the S-L tone) yielded “–undefined–”. For those cases, the values were obtained manually through 

the Praat “get pitch” command. 

 

For some S-L tones, the creak was so discernible that it prevented the pitch tracker from showing up, 

so we had to lower the “voice threshold” (from .6 to approx. .3) in order to see the pitch. One of the 

characteristics of the S-L tone that we observed was that the pitch drop was almost abrupt and occurred 

a few milliseconds after the onset of the pitch track (around the beginning of the vowel). 

 

6.4  Results and statistics 

 

The table below presents the means and standard deviations of the f0 measurements. “Excursion” 

denotes the trajectory of the tone, with “onset” being its start and “offset” its end. 

 

(9)   Results summary table 

 

excursion tone meanf0 sdf0 

onset Low 124.22834 7.469037 

onset Super-Low 120.28348 29.955018 

offset Low 112.90514 3.977690 

offset Super-Low 88.36862 6.056552 

 

6.5  Statistical analysis 

 

The mean F0 at the offset of the L tone is on average 25Hz higher than the mean F0 at the offset 

of the S-L tone. A 2-sample t-test indicated that this difference is significant (p < 0.001) when the 

alpha level is: Alpha = 0.05. The mean F0 at the onset of L vs. S-L, on the other hand, did not yield 

any significance (p = 0.04). 

 

The difference between when the target word is sentence-final as opposed to when it is not did not 

yield any significance (p = 0.29) – see Figure 4 below. 
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Figure 4. (10) Plot of L and S-L 

 

6.6  Phonetic conclusion  

 

Our goal was to find out whether the difference between the L tone and the S-L tone in (6) was 

consistent, and whether Dan-Gblewo contrasts five level tones. The conclusion is that the 

difference in the end points of the L and the S-L tone is consistent. Secondly, Dan-Gblewo does 

not contrast five tone levels. The so-called “fifth level” of Dan-Gblewo is a creaky voice quality 

added to a low pitch, which apparently makes the pitch fall. Therefore, we call Dan-Gblewo a 

“four-level-plus-creaky-voice” language.13 It is important to stress that the S-L tone can be realised 

on a long or short vowel (see (7) above).14 

 

7. Distributional restrictions of the S-L tone 

 

In this section, we will briefly describe a few distributional restrictions of the S-L tone. These 

restrictions show that the S-L tone is not as freely distributed as the other tones are. 

 
13 A reviewer asks why the creaky voice accompanies only the L pitch and not the other pitches. We guess 

that since the L pitch already has the lowest glottal vibration, transition to creaky voicing is more natural. 
14 But see additional restrictions in section 7 below. 
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7.1  No S-L contrast in monosyllabic CVV and CV 

 
Dan has vowel length contrast, namely long vs. short vowels. In the major lexical items (nouns and 

verbs), however, the length contrast is absent in monosyllables with S-L tones. That is, there is no 

contrast between Cv̏v̏ and *Cv̏. When there is a long vowel with a S-L tone, there cannot be a short 

vowel form with a S-L tone, or vice versa. 

 

(11) Monosyllabic forms: No contrast between Cv̏v̏ and *Cv̏ 

 

 ɓ   k   gb  

L ɓà ‘on’  kà ‘you’  gbà ‘antelope’ 

L ɓàà ‘drum’  kàà ‘crab’  gbàà ‘penalty’ 

S-L ɓȁȁ ‘amen’  kȁȁ ‘reed’  gbȁȁ ‘viper’ 

 *ɓȁ   *kȁ   *gbȁ (onomatopoeic 

sound) 

 

 k   g   t  

L kɔ̀ ‘hand’  gɔ̀ ‘head’  tɔ̀ ‘chicken’ 

L kɔ̀ɔ̀ ‘fork’  gɔ̀ɔ̀ ‘mushroom’  tɔ̀ɔ̀ ‘critic’ 

S-L kɔ̏ɔ̏ ‘calabash’  gɔ̏ɔ̏ ‘Gor (name)’  tɔ̏ɔ̏ ‘kind of 

food’ 

 *kɔ̏   *gɔ̏   *tɔ̏  

 

 kw   j   d  

L kwɛ̀ ‘year’  jɛ̀ ‘hole’  dɛ̀ ‘divination’ 

L kwɛ̀ɛ̀ ‘luggage’  jɛ̀ɛ̀ ‘griot’  dɛ̀ɛ̀ ‘today’ 

S-L kwɛ̏ɛ̏ kouê(name)  jɛ̏ɛ̏ ‘place’   dɛ̏ɛ̏ ‘new’ 

 *kwɛ̏   *jɛ̏   *dɛ̏  

 

The claim is that there are no contrastive monosyllabic CV and CVV words with S-L tone whose 

only difference is the vowel length. This observation is crucial because the lexicon is skewed such 

that both the Cv̀ ~ Cv̏ contrast and the Cv̏v̏ ~ Cv̏ contrast are absent. 

 

The above claims require some clarification. In general, items that have no prosodic size 

restrictions, such as affixes (e.g. [sɯ̏]), clitics (e.g. [ɓȁ] possessive marker), prepositions (e.g. [tȁ] 

‘on’) etc., can have a S-L tone. And the third-person anaphoric pronoun [ȅ] is also associated with 

a S-L tone. But since these items belong to closed classes with no contrasts, they do not constitute 

counterexamples to our claims here. 

 

In summary, the claim made in this section is that the distribution of the S-L contains a systematic 

gap. In monosyllabic monomoraic forms, there is no Cv̏ item with a S-L in the verbs and nouns. 

We found not a single example that is not an ideophone from Vydrine and Mongman’s (2008) 

dictionary. While the L tone can contrast on both monomoraic and bimoraic syllables (Cv̀ and 
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Cv̀v̀), only Cv̏v̏ is possible with monosyllabic roots. Therefore, the clitics, prepositions, and 

pronouns noted above must be analysed as bimoraic.15 

 

7.2  L and S-L merge in CVN syllables 

 

In CVN and CCVN syllables, only L ~ S-L is possible: both L ~ L and S-L ~ S-L are ruled out. 

The implication of this is that the S-L tone starts as L, and falls, with creaky voicing. 

 

(13) kɤ̀ŋ̏ maize *kɤ̀ŋ̀ *kɤ̏ŋ̏ 

 

 sɤ̀ŋ̏ to melt *sɤ̀ŋ̀ *sɤ̏ŋ̏ 

 

 glɤ̀ŋ̏ be clever *glɤ̀ŋ̀ *glɤ̏ŋ̏ 

 

8. Theoretical implications 

 

Finally, we turn to a discussion of the theoretical implications and predictions of a four-level tone 

language vs. a five-level tone language for feature theory. Our point of departure is Yip (1980) and 

Pulleyblank (1986). Yip proposes that the overall pitch range can be divided into two registers with 

the feature [Upper]. In addition, she proposes that each register can be further divided into two sub-

registers with the feature [High]. Pulleyblank (1986), citing personal communication with M. 

Halle, replaces Yip’s feature [High] with the feature [Raised], as follows (H-M is Higher-Mid): 

 

(14) Yip (1980) and Pulleyblank’s (1986) tone features 

 

Register Sub-register Tone 

+Upper +Raised H 

-Raised H-M 

-Upper +Raised M 

-Raised L 

 

Together, the two features predict a maximum of four contrastive level tones universally. But as 

Odden (to appear) notes, “there is no universal mapping between inventory and (featural) analysis. 

Rather, the featural analysis must be discovered by seeing how tonemes group under phonological 

rules”. Therefore, the features in (14) can also be applied to a differently named four-level system 

like the one in (15), among others. 

 

 
15 We leave aside the question of whether tone spreading turns the second syllable bimoraic in words like 

wʌ̏ʌ̏nʌ̏ “pity-child”. 
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(15) Odden (to appear) 

 

Register Sub-register Tone 

+Upper +Raised S-H 

 -Raised H 

-Upper +Raised L 

 -Raised S-L 

 

However, the feature structure in (14) does not predict the reported five- and six-way level tone 

systems. While the sub-registers can be split to accommodate those reported five- and six-way 

level tone systems, splitting any sub-register into two implies splitting all others. If each of the four 

sub-registers is split into two, this predicts that it should be possible to have eight-level tones in 

some language. This is not only impractical, it is improbable.  

 

While it is possible to perceive many levels of non-contrastive tonal downstep (since downstep 

depends on the pitch height of preceding tone), the question remains whether eight contrastive 

levels are perceptible, since the prediction is that the eight levels will exist on monosyllabic, 

monomoraic items. 

 

Theoretically speaking, if languages with five-level tones (as Dan has been analysed as having) 

exist, then we expect languages with six-, seven-, and eight-level tones. Since nothing like this has 

been reported, we assume that there are in fact no eight-level tone systems. As we showed in section 

6, the L and S-L tones begin at the same pitch level. Therefore, Dan (Gblewo) is in fact not a five-

level tone system, but a “four-level-plus-creaky-voice” tone system. 

 

But we can actually stretch the Yip/Pulleyblank system to account for a six-level system by splitting 

the sub-registers into three, instead of two. Such stretching basically abandons the original system. 

 

(16) Register Sub-register Tone 

 +Upper H S-H 

 M H 

  L M1? 

 -Upper H M2? 

M L 

  L S-L 

 

The feature system in (16) appears to be more phonetic than phonological. It makes three levels 

possible within each register. It is probably more useful to account for intonation registers rather 

than contrastive tone levels. 

 

So, what does a re-analysis of Dan as a four-level tone system buy us theoretically? Perhaps an 

advantage is that we are able to provide additional support for the tone feature structure of Yip 

(1980) and Pulleyblank (1986), and we can constrain what type of tone systems exist. Dan is not 

an example of a five-level tone system, the existence of which is doubtful in West Africa. The other 
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so-called “five-” and “six-level” tone systems should be re-examined to see if they are made up of 

four-levels plus some phonetic feature, like voice quality or glottal constriction. 

 

9. Conclusion 

 

In this paper, we have re-examined the analysis of the Dan language using another Eastern Dan 

dialect, Gblewo. We have shown that Dan-Gblewo operates a four-level-plus-creaky-voice tone 

system. The question is not whether a language can have any number of pitch contrasts, both level 

and contour. The central question is whether a five- or six-way contrast represents five or six levels. 

We have shown that Dan-Gblewo does not operate a five-level tone system.  
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