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Appendix one 

FEATURE SPECIFICATION 
The Fulfulde speech sounds are ordered according to degree of sonority. Not included are nasalized, laryngealized, and voiceless 
vowels. 

a e ~ eoi u y wq rl mnpJJf3J f s bdj 
sonority 6 6 6 6 6 6 6 5 5 5 4 3 2 2 2 2 1 1 1 1 1 1 1 
nasal - - - - - - - - - - - - + + + + - - - - - - -
continuant + + + + + + + + + + + - - - - - + + + + - - -+ 
lateral - - - ---- - - - -+- - ------ ---
vibrant - - - - - - - - - - + - - - - - - - - - - - -
strident - - - - - - - - - - - - - - - - + + + + - - + 
laryngeal node: 

g p t C 

1 1 1 1 
k 6 d' j 
1 1 1 1 

-+ - - - -+ 

- + - - - + 

mb nd nj ng 1 h 
1 1 1 1 0 0 
+- +- +- +-

-+ - - + 

+ -

voice + + + + + + + + + + + + + + + + + -
spread - - - - - - - - - - - - - - - - - + + + 

+++ +--- -+++ + + + + 
++ +--- -- - + 

- + whisper - - - - - - - - - - - - - - - - - -
constricted - - - - - - - - - - - - - - - - - - - - -+++----+-
place node: 
high 
back 

+ + + + + - + 
+ - + - + + - - - -

+ - -
+-

+ -
- - - + 

+ - - - + 
+ - - -
- - - + 

+ -
- - - + 

front - + - + - + -
round - -+-+-+ 
low + 
ATR - - - ++++ 
coronal 
anterior 

+ - + 
- + 

- + 

+--++-++ 

+ - - + 

+-+-++ 
-++--+---+-+-+ - + 

- + + -

+ + + + - + + -
- + + - - - - -



Appendix two 

RESULTS OF THE PHONETIC EXPERIMENT ON VOWEL LENGTH 
The length of the underlined vowels in the following utterances have been measured with a 
gate in the laboratory of the Phonetics Department of the Leiden University. An oscillogram 
was used to mark the audible part of the utterance. With the gate, parts of the utterances were 
omitted until only the vowel was audible. This part was measured as the length of each 
vowel. The utterances were recorded with a Sony-walkman on an Agfa ferro cassette in 
Paris, May 1989. The utterances were pronounced by one informant, T. Tioulenta, a speaker 
of the Fulfulde dialect of Maasina. When the same vowel is listed twice, then the measure
ments are taken from different pronunciations of the same word. The vowels are divided into 
eight groups, based on a division according to the three factors that could influence vowel 
length: stress, syllable structure (open or closed), and phonological vowel length. 

unstressed in closed syllable 
unstressed in open syllable 
stressed in closed syllable 
stressed in open syllable 

phonological vowel length 
short long 
1. eye 5. cvvc 
2. cy 6. cvv 
3. eye 7. cvvc 
4. cy 8. cvv 

The measurements of vowel length in the Fulfulde of Maasina resulted in the following data: 

Group 1: unstressed short vowel in closed syllable: eye 
1. rent1n°de 'to gather' f =59ms 
2. 6.;!CC;hcfe 'eggs' ;} =46ms 
3. j~m-baawcfe 'the almighty' ;} = 99ms 
4. 6e 0 dfwr1i 'they have agreed' e = 61 ms 
5. J1~1Iln°de 'to greet in the afternoon' a =43ms 
6. m~j.aa 'it's not good' ;} =70ms 
7. witt1i 'has left' i =52ms 
8. narrataa 'do you hear with?' a =66ms 
9. famdin°de 'to make small' a =48ms 
10. 1an°daama 'has been known' a = 92ms 
11. 1an°daa 'don't know' a =86ms 
12. 1ann1i 'here it is' ~ =64ms average= 65, 5 ms 

Group 2: unstressed short vowel in open syllable: 
1. lab~0 gal 'bridle' a =60ms 
2. 1;:)ID;} waawi 'he can' ;} =52ms 



494 Appendix two 

(group 2 continued: cl'.) 

3. 1.:JID.;! waawi 'he can' ;) =70ms 
4. kaartudi 'sputum' u =60ms 
5. 1ana (locative copula) ~ =60ms 
6. 1ana (locative copula) a =43 ms 
7. hoyn!n:J 'had underestimated' i =90ms 
8. hoyn!!de 'to underestimate' u =50ms 
9. g;:,llf 1a:J 'that work' f =46ms 
10. joom!raacfa 'lord, master' i =46ms 
11. fij!!de 'to play' u =49ms 
12. 6f 0jeewtii 'they have enjoyed' f =48ms 
13. reWf!!de 'to agree' u =43 ms 
14. binta 'Binta' (girl's name) a =59 ms 
15. narrataa 'do you hear with' a =32ms 
16. n~nirde 'to hear with' a =70ms 
17. f atumata 'Fatumata' (girl's name) u =47ms 
18. f atum~ta 'Fatumata' (girl's name) ~ =39ms 
19. JJard'!!6e 'beautiful (people)' u =50ms 
20. Wflaa 'isn't nice' e =82ms 
21. lretere 'letter' f =33 ms 
22. k.anaa 'should' a =48 ms average= 53,5 ms 

Group 3: stressed short vowel in closed syllable: eye 
1. JJ!rd'ude 'to be beautiful' a = 83 ms 
2. lobbicf!n°de 'to be kind' 1 = 118 ms 
3. nawre 'lake' ~ =70ms 
4. f:amdin°de 'to make small' 1 =74ms 
5. hfurnin:J 'had underestimated' Q =60ms 
6. g~lle 1a:J 'that work' ~ =73 ms 
7. hfurnude 'to underestimate' 0 =59 ms 
8. rewrude 'to agree' ~ = 129 ms 
9. rewrude 'to agree' ~ =78 ms 
10. sanne 'much' a =58 ms 
11. pal[!n°de 'to greet in the afternoon' 1 =69ms 
12. hinnude 'to greet in the evening' 1 = 124 ms 
13. lekki cukkuki 'tree with dense foliage' ~ =76ms 
14. lekki cukkuki 'tree with dense foliage' u =48 ms 
15. rentin°de 'to gather' 1 =34ms 
16. huu0de w~n°de 'another thing' a = 98 ms 
17. siwru 'staff' ~ =59 ms 
18. b1nta 'Binta' (girl's name) 1 =80ms 
19. b1nta 'Binta' (girl's name) i =62ms 
20. nanlrde 'to hear with' i =43 ms 
21. tlikkude 'to be sad' 1 = 31 ms 
22. w~n°de 'to be' a =78 ms 
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(group 3 continued: c~c) 

23. w~n°de 'to be' ;) =74ms 
24. u!rd'u6e 'beautiful (people)' a =68 ms 
25. hlnn:.l 'may take care' i =69ms 
26. 1alla 'god' a = 98 ms 
27 d_tbb:.l 'woman' f =68 ms average = 72, 2 ms 

Group 4: stressed short vowel in open syllable: cy 
1. ff!je 'pimples' u =76ms 
2. l!ba0 gal 'bridle' ! = 82ms 
3. tJjude 'to play' i =70ms 
4. hod'um 'what' 0 =46ms 
5. fatumata 'Fatumata' (girl's name) a =39ms 
6. ffl38 dE 'when' a =75 ms 
7. 1ana w~li 'it's nice' ~ =56ms 
8. wonude 'to be' 0 =61 ms 
9. j!w:.l 'bracelet' a =60ms 
10, 6e 8 g!Oi 'they have done' a = 88ms 
11. duwene 'may bless you' u =53 ms average = 64, 2 ms 

Group 5: unstressed long vowel in closed syllable: cvvc 
1. Q:.l:.lrnaade 'to be sad' :.l:.l = 106 ms 
2. w~caade 'to wander around' aa = 130 ms 
3. cuunn:J:.lO:.l 'who had hidden' uu = 167 ms 
4. 6e 0jeewtii 'they have enjoyed' ee = 69 ms 
5. laatt:J:.l 'will become' aa = 95 ms average= 113, 4 ms 

Group 6: unstressed long vowel in open syllable: cvv 
1. joomiraad':.l 'lord, master' 00 = 135 ms 
2. cuud'un:J:.lO:.l 'who had hidden' uu = 99ms 
3. ,rnulii 'has prayed' uu = 91 ms 
4. yeeweede 'to miss' ee = 176 ms 
5. yeewaama 'miss' ee = 174 ms 
6. looftlma 'has washed him/herself' oo = 133 ms average = 134, 7 ms 

Group 7: stressed long vowel in closed syllable: 
1. jl33ffl8 dU 'food' aa = 172 ms 
2. 6eemri 'withdrawal of flood' ee = 124 ms 
3. 6eemri 'withdrawal of flood' ee = 144ms 
4. miilde 'to think' ii = 187 ms 
5. haayre 'stone' aa = 134 ms 
6. waawde 'to be able' aa = 128 ms 
7. ffu!yde 'to be lazy' uu = 150 ms 
8. ffl;) pfu!yd';) 'he is lazy' uu = 138 ms 
9. naarre 'entrance of flood' aa = 181 ms 
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(group 7 continued: cvvc) 
10. kaartudi 
11. daaw0gal 
12. j:,m-baawcfe 
13. puuy0dam 
14. yeewtude 
15. njeewti 
16. teew 
1 7. jaaw0 gal 
18. moottude 
19. mootti 
20. k~rcf:, 
21. h:hr6e 
22. j:,:,n°de 
23. j:,:,n°de 
24. hoownude 
25. p:>:>y0dam 
26. w:>:>66e 
27. juulde 
28. weennude 
2 9. c:uur0 gol 
30. 1ooldi 
31. Iekki cuukki 
32. wuurnu 

'sputum' 
'crow' 

Appendix two 

'the almighty' 
'laziness' 
'to amuse, enjoy o.s.' 
'are amused' 
'meat' 
'guinea fowl' 
'to assemble' 
'Mopti' 
'female slave' 
'female slaves' 
'seat, position' 
'seat, position' 
'to beat offensively' 
'meagreness 
'beautifllll (people)' 
'to_pray' 
'to greet at noon' 
'band' 
'yellow (bull)' 
'tree that has hidden' 
'may cause to live' 

Group 8: stressed long vowel in open syllable: cvv 
1. wacUtcaade 'to wander around' 
2. 1 :,m:, waawi 'he can, he is able' 
3. 1 :,m:, f fuy.i 'he is lazy' 
4. 6:>cd:>cfe 'eggs' 
5. joomiraacf:, 'lord, master' 
6. huu0 de 'thing' 
7. huu0de 'thing' 
8. k~e 'stones' 
9. JJ:>:>rnaade 'to be sad' 
10. yeeweede 'to miss' 
11. yeewaama 'have missed' 
12. cuunn:>:>cf:> 'who had hidden' 
13. cuucfun:bcf:, 'who had hidden' 
14. 6ee6ude 'to dry up' 
15. woocfude 'to be beautiful' 
16. 1an°daaffl3 'has been known' 
17. lretere 'letter' 
18. ma0de 6e paami 'when did they eat' 

aa = 132 ms 
aa = 128 ms 
aa = 122 ms 
uu = 105 ms 
ee = 62 ms 
ee = 69 ms 
ee = 90 ms 
aa = 125 ms 
oo = 86 ms 
oo = 113 ms 
:,:, = 118 ms 
:>:> = 154 ms 
:>:> = 153 ms 
:h = 142 ms 
oo = 117ms 
:,:, = 142 ms 
:h = 107 ms 
uu = 75 ms 
ee = 121 ms 
uu = 88 ms 
oo = 153 ms 
uu = 158 ms 
uu = 181 ms average= 128,1 ms 

aa = 191 ms 
aa = 202 ms 
uu = 134 ms 
:,:, = 111 ms 
aa = 152 ms 
uu = 227 ms 
uu = 156 ms 
aa = 147 ms 
aa = 140 ms 
ee = 149 ms 
aa = 144 ms 
:>:> = 153 ms 
:):) = 98 ms 
ee = 111 ms 
00 = 172 ms 
aa = 131 ms 
ee = 144 ms 
aa = 118 ms average= 148, 9 ms 
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The conclusions on the length of vowels are based on the comparison of the variants that 
occur in two groups, differing in one feature: phonological vowel length (short versus long), 
stress (stressed versus unstressed), and syllable structure (open versus closed). 

group range average vowel length standard deviation 

2.CV 43-99 ms 53,5 ms 14,5 
4.CV 33-90 ms 64, 2 ms 15,4 
1. eve 31-129 ms 65,5 ms 18,4 
3.CVC 39-88 ms 73,4 ms 24,0 
5.CVVC 69-167 ms 113,4 ms 37,1 
7. cvvc 62-187 ms 128,1 ms 32,2 
6.CVV 91-176 ms 134,7 ms 35,9 
8.CVV 98-227 ms 148,9 ms 32,9 

The conclusions of the t-test are that the duration of vowels in stressed vs. unstressed vowels 
is significantly different when all data are entered. This difference is not significant with a 
smaller amount of data. The difference in duration of a vowel in CV vs. CVC is significant in 
a comparison of short vowels only. The duration of vowels in a CVV vs. CVVC syllable is 
significantly different in a comparison of only long vowels. The effect of a coda which closes 
the syllable on vowel length does not come out in a comparison of all data, since the effects 
are opposite for long vs. short vowels (see also section 4.3.2). 
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