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Overview

• Def!k! b!ck"round
• rese!rch on Def!k! phonetics !nd phonolo"y
• competin" views on the role of [ATR] in Def!k!
• !coustic me!sures of [ATR]
• !coustic structure of Def!k! vowels
• the role of [ATR] in Def!k!?

– methodolo"y; results; discussion
• summ!ry, !coustic structure of Def!k! vowels
• some "ener!l observ!tions

– loss of [ATR]
– v!ri!tion !nd l!n"u!"e contr!ction



Def!k! b!ck"round

• Def!k! spoken in one w!rd of Nkoroo town in SE
Ni"eri!

• spoken #uently by fewer th!n 50 people;
inter"ener!tion!l tr!nsmission is l!r"ely broken

• Nkoroo is the l!n"u!"e of d!ily use for !ll Def!k!
• lon"-st!ndin" rel!tionship between Def!k! !nd Nkoroo;

Nkoroo do not le!rn Def!k!
• Nkoroo is itself end!n"ered; both l!n"u!"es t!r"ets of

document!tion work
• both !re Ijoid l!n"u!"es, with Def!k! ! br!nch on its

own





Rese!rch on Def!k!

• existin" rese!rch on Def!k! is minim!l, !t !ny level
• Jenew!ri (1983)
• Bob-M!nuel (1990)
• Shryock, L!defo"ed & Willi!mson (1996/7)
• Willi!mson (1998)
• Akinl!bi et !l (2009)
• Connell et !l (2009)
• Connell et !l (2010)



Present rese!rch on Def!k!
• investi"!tion of the Def!k! vowel system
• concerned with the phonetic n!ture of Def!k! vowels
• how the system h!s !nd is under"oin" ch!n"e !s the life

of l!n"u!"e comes to ! close
• m!nifested in ch!n"e in its phonetics !s well !s its

phonolo"y; i.e. the number of contr!sts !nd how they !re
re!lized, the role of vowel h!rmony

• prompted by the current st!te of the Def!k! vowel system
in li"ht of the Proto Ịjọ  5+5 [ATR] system proposed by
Willi!mson (unpublished ms)



Competing views on the role of [ATR] in
Defaka (1)
• Jenew!ri (1983)
symmetric!l nine vowel system like most other Ijoid

l!n"u!"es, with [±ATR] contr!st in hi"h !nd mid
vowels:

i ɪ ʊ u

e ɛ ɔ o

!



Competing views on the role of [ATR] (2)

• Jenew!ri (1983), proposed ex!mples of [ATR] contr!st in
hi"h vowels:

i / ɪ kı ̀!̀ ‘m!rket’ pɪ̀r!̀ ‘oil’
tɪ̀!̀ ‘put on clothes”

u / ʊ mbu ̀!̀ ‘bone’ t+!̀ ‘cook’
sù!̀ ‘enter’



Competin" views on the role of [ATR] (3)

• Shryock, L!defo"ed & Willi!mson (1996/97)
– informed l!r"ely by Bob-M!nuel (1990)

• seven or!l vowels: / i, e, , !, ɔ, o, u /
• contr!ry to Jenew!ri, SLW !r"ue !"!inst !n [ATR]

contr!st, except possibly for /o/ – /ɔ/
• /e/ – /ɛ/ contr!st re!lized only in F1, !nd !s such is

considered to be one of hei"ht r!ther th!n [ATR]
• SLW m!ke no mention of /ɪ/ or /ʊ/; presum!bly found no

evidence of these vowels, or !t le!st th!t they !re
contr!stive



Competin" views on the role of [ATR] (4)

• so, two diver"ent !nd con#ictin" views of the Def!k!
vowel system:

– Jenew!ri’s, which reco"nizes !n ATR distinction in
hi"h !nd mid vowels;
– SLW’s, which does not h!ve the contr!st !nd does
not reco"nize mention /ɪ/ !nd /ʊ/

• contr!diction m!y be symptom!tic of ! system in #ux;
• it is possible di.erent Def!k! spe!kers h!ve di.erent

numbers of vowels in their inventories



Competin" views on the role of [ATR] (5)

• the phonetic evidence th!t we present here shows there
!re !t le!st 8, possibly 9, phonetic or!l vowels in Def!k!,
i.e. closer to the picture presented by Jenew!ri…

• but only 6, possibly 7 (for !t le!st one spe!ker) phonemic
vowels – more in line with SLW’s view

• but, it is not obvious !ny vowel contr!sts in Def!k! rely
on [±ATR]



Phonetic vowels in Def!k!
• we h!ve documented 9 phonetic vowels in Def!k!

–  [ i, ɪ, e, , !, ɔ, o, ʊ, u ]
– not !ll used by !ll spe!kers

• phonetic!lly, [ɪ] occurs in very few items, !nd not for !ll
of our Def!k! spe!kers;

• when is does, v!ri!tion is evident !nd it is h!rdly
distin"uish!ble, impressionistic!lly, from [e].

• [e, ] m!y be mer"in" in some spe!kers
• the b!ck counterp!rts [o, ɔ] rem!in distinct.



Phonetic v!ri!tion in Def!k! vowels

• k+t/ ‘s!liv!’; /k0m1̰ ‘spit’ cont!in cle!r c!ses of  [ʊ]
• with k03 ŋm ́ɡb7l0 ‘he!rt’, the story is di.erent; in k03, it

is di8cult to distin"uish [ʊ] from [u] (!nd [w] is prob!bly
the more !ppropri!te tr!nscription in !ny c!se)

• inst!nces of [ɪ] v!ri!tion include:
– p!́r!̀ ık̀3kɪ̀ ~ p!́r!̀ ı ̀k3kı ̀‘!nkle’ (the spe!ker showed

v!ri!tion between [ɪ], [i]);
– l3 ɪ̀m!̀ (or l3 e ̀m!̀) ‘revive’;
– 3p+p3lɪ̀  (3p+p3lè) ‘boil’



Acoustic correl!tes of [±ATR] (1)

• sever!l proposed: form!nt frequency, form!nt b!ndwidth,
fund!ment!l frequency, vowel dur!tion, spectr!l slope

• F1: ! lower F1 is expected for [+ATR] vowels rel!tive
to correspondin" [–ATR] vowels (H!lle & Stevens 1969;
St!rw!lt 2008)

• F2: more peripher!l for [–ATR]; or, lower for [+ATR]
(Lindblom & Sundber" 1971)



Acoustic correl!tes of [±ATR] (2)

• B1 (b!ndwidth of F1): n!rrower in [+ATR] th!n in
correspondin" [–ATR] vowels (e.". Hess 1992)

• spectr!l slope: rel!tive ener"y of F1 vs F2 (or of H1 vs
H2)

• both su""est to be ! re#ection of bre!thy phon!tion
!ssoci!ted with [+ATR]

• on this me!sure, SLW su""est the Def!k! /o – ɔ/ contr!st
m!y be [ATR]-b!sed; F2 of [o] h!s rel!tively lower
!mplitude th!n F2 of [ɔ].



Acoustic correl!tes of [±ATR] (3)

• F0: "ener!lly s!id to be unreli!ble in distin"uishin"
[±ATR], but cf Snider (2001)

• dur!tion !lso found unreli!ble, but cf Appi!h-P!di (1994)



Acoustic correl!tes of [±ATR] (4)

Problems with ATR !n!lysis
• F1 correl!tes with vowel hei"ht, c!nnot !lone re#ect

[±ATR]
• b!ndwidth di.erences only reli!ble when form!nt v!lues

of [±ATR] p!irs !re rel!tively close
• of !ll !coustic p!r!meters tested, no sin"le p!r!meter h!s

been found reli!ble !cross spe!kers/l!n"u!"es
• most studies h!ve involved just one or two spe!kers



Acoustic structure of Def!k! vowels (1)

Methodolo"y
• recordin"s by seven n!tive Def!k! spe!kers, 4M, 3F
• speech m!teri!ls included words with e!ch of the vowels

in di.erent positions (3)
• test items embedded in sentence fr!me
• 3 tokens of e!ch item; di.erent Ns for e!ch vowel, e!ch

spe!ker



Acoustic structure of Def!k! vowels (2)

• me!surements of form!nt frequencies, b!ndwidths, F0
!nd dur!tions done with Pr!!t

• F1, F2 !nd B1 v!lues reported here; F0 showed no
correl!tion with [±ATR]; dur!tion did, but is considered
unreli!ble

• results for 9ve spe!kers !re presented "rouped for sex
!nd individu!lly



Fi" 1: F1 x F2 (Fem!le spe!kers)



Fi" 2: F1 x F2 (M!le spe!kers)



Fi". 3: F1 x F2, spe!ker GI (F)



Fi". 4: F1 x F2, spe!ker EM (F)



Fi". 5: F1 x F2 for BO (M)



Fi". 6: F1 x F2, spe!ker HI (M)



Fi". 7: F1 x F2, spe!ker IM (M)



Form!nts summ!ry

• [i] !nd [ɪ] !re not distinct
– [ɪ] h!s mer"ed with [i] for most spe!kers

• [u] !nd [ʊ] !ppe!r to be distin"uished in F2, not F1
– few tokens of [ʊ] !.ect this result)

• [e] !nd [ɛ] distin"uished in F1
• [o] !nd [ɔ] distin"uished in F1
• [i] vs [e], [u] vs [o] need further ex!min!tion

– [i], [e], especi!lly for the two fem!le spe!kers



T!ble 1: F1B!ndwidth

Vowel BO EM GI
e 42.3 (16.9) 63.1 (20.1) 71.4 (19.3)
ɛ 50.1 (17.3) 67.8 (38.8) 93 (21.7)
o 152 (110.3) 72.1 (38.9) 77.7 (32.1)
ɔ 59.8 (16) 83.4 (30.1) 72.3 (33)



B!ndwidth summ!ry

• !s ! "ener!l trend, B1 follows predictions of Hess (1992)
– in 4 of 6 comp!risons, [+ATR] vowels h!ve

n!rrower b!ndwidths th!n their [–ATR] counterp!rt

• but… di.erences !re sli"ht
– Hess su""ested di.erences on the order of 33% for
front vowels !nd 66% for b!ck vowels
– don’t !ppe!r to be st!tistic!lly si"ni9c!nt



Summ!ry: !coustic structure of Def!k! vowels

• on the measures examined here it is not clear that here that
[±ATR] plays a role in the phonetic structure of the Defaka
vowel system, though one speaker (HI) appears to have a
contrast with high [± ATR] vowels in a small number of
words based on impressionistic transcription

• F1 x F2 appear sufficient to distinguish most vowels for
most speakers, though some appear to be merging

• there is variation across speakers which needs to be
explored further



Two "ener!l rem!rks

• loss of [ATR] h!rmony in Def!k! !ppe!rs to h!ve
followed – !t le!st p!rti!lly – the route reported for other
reduced h!rmony systems (Willi!mson 1973)

• ! 9n!l question of interest is whether the v!ri!tion seen in
Def!k! vowels is symptom!tic of l!n"u!"e contr!ction
(e.". throu"h ‘l!ck of perform!nce’, Dressler 1988) or
other f!ctors

• reduction of the system itself m!y le!d to v!ri!tion;
• Def!k! w!s never ! l!r"e l!n"u!"e dem!ndin"

st!nd!rdized norms…
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