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The four nhonemic vmV'els of ::ain:i..anc1 r0T110X /i C;' n a/ 

have been mappeCl. hy J'ohn ~J 0 Davis l onto (ronghly) Sa.'?ir i s 

phonetic values in the forM of thirteen vocalic ran~es 
., 

U 0.;.. Davis assie'ns these ranges 

as static, though illuminatingly overlaoninq, allophonic 

values. But a quick inspection show:; these values not to 

be isolated and stable entities, as it T7ere g but rather a 

graded set (or collection. of sets) that co-varies '~ri tIl 

matc!'1ins ~eatures of the environment in greater or lesser 
? 

degree. ... Thus cert3.in of the surface values seen'. to result 

from a greater measure of a given f::~atur,a than that ~>7'1ic!1 

produced other values. If a certain feature is foune! i' for 

example i on l:loth sifles of a vocalic seg)"'1,:2mt that seqI1"'ent 

is doubly affectec1 'by the feature~ some of the features 

anrear to affect adjacent segments separately an0 a0c1itively. 

It is desirable to capture these cUInulatio;le effects" 

But it is not enough sim,;,)ly to ?osit a qraNo.tion. 

One could formulate the rule (expressing §9. 3,~) ~Nherel:'y 

r .. /'6/ becomer;_ 1...1 Dettleen tuo 'ialatals 

(9.3e) 
/ 

,,··--·----7} i /" 
/ 
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and then ap~ly to the out?ut of that rule 
/ ," 3 

(9.3d) i --.. ~ I,' 1+ alott-l " I L ~ 

It might be objected t-;y some t::lat it is aga.inst an intuitive 

sense of naturalness first to raise 9C'!1.,'oTa to a close (or 

t.ense?) l)j and then t.o lO"ler this to an ory~n L IJ, r,i~len. in 

t.he least. specific environT"ents (§ § 9. 3i, j) schT,'a see:-:9 to 

end u? as LI"J • This t1'ould also oblige one to orCier the c::>n

text.ual change of /i/ to La tJ (§~Ll) before generating L:i~ 

from sch~;la, hut that is no inherent o::')stacle. The crucial 

reasons for observing a ~articular direction in thin graaa-

tion are found in the form anc content of the rules them-

selves ~ It t.rdll be seen that the abo"e direction ~'1ill 

segregate and fail to e:t:plain the bl0 out~uts ~ I j (§ 9 .3c 

and d) of /J/. At the same time the parallel fronting of 

/ i~ / and sch~'la are not fully capturen. In ~tlhat follot..ys 

a similar bifurcation in raising and lo~-:rerins of L1.JJ is also 

observed; thus our formulation is perv~sive in its cOM:ract~ 

ness. Finally, it is harmonious Ni th Cane hence He t.mc'er

stand) the lack of a close C~J to ~atch [:J . 

A natural set of directions to thege nraeations 

is therefore impose\?. Let us first drau U,,:", a summary of t;:1e 
/I. 

rules ane: sche!"ata neeo.,:c., in alohabetic segmental terms.' 

(9.1c) i / ,- .. -: 
---..,>.) e/ . -:l3.J 

(~.la,b) i .-~ £/ ... :--~ .. ? ~ L +anterJ; C+ glott'i S 

( § 9 1 ~ . ..... /;- " . -J' 
• 0., 3. ~'l: t+nJ.. -" is of course supplie0 sir''V'\ly 

by the underlying specification of /i/.) 



(?2a,b) 
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i~ --,) ey/' 
/ 

-
,'/ ((+ glott] '1 

I ! - hi 7' 
<' L + back j ~ L-- C+ 10] \ ---

./ 

may be regarded as a further context for, anc colla~s~d in 

the sarr~ soheroa with, (9.10) ahove. 

(9.lh) 

~t1i th ~lhich 

(9.8a) 

may like'dse be collapsed in a single schema. _ _. 
i~> 1_ -: I -10 j' 

(1\gain, the effect of §9.7a, u --7' u/ L +hij_ L-hacJ~ .. , 

is sur."',,?lieC! "::;y the underlyincr s:")c.cification of luI.) 

(~.5b,c,d) ict ;> i ell Cpalatal J 
(9.5a,e) it: ~ f E / J' 

le/\ I ,';v 

(9.5) i 

navis does not tell us (§9.6) Hhat ha'1ner..s to a: after a 

'l')ala.tal. 

(9.3a) 

(9.3b,c,d) 

(9.3e) 

(9.30') 

(q. 3£ ,~~) 

or, to capture 

(9.3f,h) 

(9.3l:) 

(9.3j) 

(9.3i) 

/ 
a ---:-> r/ 
~ _> rEI 

'.I/ 

L '1~.latal J 
[+10] !~ 

--- '--10" G - __ L JO 

I·· :-> i / [-glottj 
1-a 7' U / L+rounfl_; 

(' U. .. f+h' I 

!··n8.1ata17 
L -glott J 

C+~'dJ u __ >,\ . I L: . l.J 

, lri C-hiJ --- ,-+1,; 'I 
--- L+roun~ 
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To ShO'irl the minif1al ord.ering necessary in the 

above rules ~:le :-·ay recapi tnlat~e in ')rief tabular forr ~ 

iCl.. 1<;) 
! 

i u 
I 

(1) i"P 
I .,. 

-'-7' / .... J V ! e, £ o 

(2) --?-eA" i£ i £, ! u,n.. I'V 1\ 1\ 

i£l (3) ~ i-e , . 
1 

I, (" i 
:~e see then that to reach greatest generality of explanation 

~']e may :'10:,::,e to a~nrOldr,ate three rules or scheMata to ex-

press the above fOrr"ulations. ':!:'o atter'· ... 't thi~ \'re ""ust 

assign '9rovisional features that ','?ill ci1aracte:.riz9 t i1e 

above ~honetic values. The folloHing see!1'l. apl?ronriate in 

lig'ht 0:': t~:1e above rul~~~; 

front 
10 hi tense/close + 

" { + i u 
I + .) I ! ' .. / 

\ 

I I + e 0 
\ 

) 
\ \ ,-, 

( .... .. iI... '- ::, 

( e I, 
l , 

+ I 
\ "\ ! 

l + £ cJ... I 

I ... ! + 
round 

The underlying vO'.·rels are distinctive a'~ C.J follm!ls ~ 

i u a (3 

hi + + 

10 + 

round + (-) (- ) 

iront (+) (-) (-) (-) 
close (+) (+) (+) (-) 



Though the d9tails of context differ, '-,1e see nOi'Y 

that 9.lc, 9.7b and 9.3a are essentially assinilation 

rules of the qeneral form 

(I) 
. _ ! -hi \ 
L +hi j '--~'I ex round 1 

- - S front j / L ! 

1- "(7 '-, 
! 

l - 10 i 

+ <.;lo~e ! 
ex round I 

! B front, 
L J 

Ex:::>ressec1 in t~1is fashion in terms of distincti 'fe fe2.tnrcs, 

it is nou seen that (J.la1h) !J.ay he rea.:1ilv cerive(! fror:~ 

the output of (I) ahove, anti. th'arefore ordered after it: as 

(II) 

v . 
4 • t -. 
.fU 1;-
close! 1+ 

., I ,-. rO'lmc. ; 
frontJ 

hi I 
anteri 

_1 

t\gain "'76 have a sinrle f.!9sinilation rule, ~;,T"lere tr.:te i +10 I 
'- -

environment pre~,ails. 7he C".bove t\,J'O rules cccount for J1'lost 

of the behaviour of the t·uc hiC;~1 (and close) vO":\1el l-}honenes. 

·7e nON develon a sot of rule:3 .f:or ele contextual 

variants of tIle underlying non-hiC'~.1 vO'lels. :J:t ~dll 1')0 

found t!1'1.t (9.3a) a1"(,"1 (9.5':;,c,d) cO.n 1,(; colln'7:se:1 a:J 

(AI) 

(9.5a) 

and 

(9.3b) 

v .. 
( 1-

)\ !-
I
I. 

\ 

h ' I, 
• 1. I l 
10...; 

J + front-j 
-"'> l- close J 

I 
/ i + h,i i 

L + coron I 
._~I , 

( i + 
'- 1_ 

10 Jj 

/ ~ V 
I - close -1 ---'> L' + close,'j // ! + 10 : ~!. 

-1 -!, + i ' 
I 1_ fron!J 

I close··I··~·; + close-) / i V 
L - 10 ... .1 L'" 10 i / ; + front i _1/ L -l 

i + 10 L 



These may be colla~se~ as 

(Dl) I (-.... 
close'! 
10) \ 

"~e r:ay associate tJith the last ru,le ( 0 ':),., .. 1) e 
.. / ~ ..J,-" rj '.. .:.> 

hi: / 
,J / 

,/ v 
\ - 10 
I ' I I - close 
i + front I 
t _ ___'' 

1 10: L- .J 

I 
i 

(' 

(Dl) and (~2) are s~ecies of height aS3inilation. Very 

different in sort v but oro.ered in th.!? S3x~e r.:~l,::\tion to 

(JI.l) is (9. Sa) , 

(33 ) \ + hi \ 
-' 

I + 10 ,-
1 + front 1-->\- hi! L_ _J 1. .. ,- J 

; - 10 -i/'" ~1 -.- V -':. 
\ 

!, ~ ,1, 
it 1--' 

L- front-Y 1+ ClOSG;L- clos':J 
i l:T fron.tl 

..I 

Bere a height ~ifference in the diryhthonry is convert2~ into 

a fronting difference. 

cv 

(Cl) 
- /_. ! 

;.,.- closej --~ l~ close . .'!/' 1_- qlot-t:J i + 
L+ 

'F ! + 
""i \ I + 
~';ront:j I\.-

"11 -, 
coron 
rr1ctt J 

.-A 

~~ see that (~l) and (~l) are closely relatef as assimilations 

to palatals; it Seer!l9 that the features coul,.!! he better 

chosen. 

Let us nO~l turn to (9. 3k). "rids rule of 

dissimilation must ~.)e ordereci before (9. 3et) since '-,art of 

its out'r'ut in the form of (9.3j) T'1ust by,:,>ass (0.3q), though 

the underlying structure '(;Joul:3. £i t the confir;uro.tion r~" 

by (9. 3ti) • Fence ,\re l:ave ~ 
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(A2) 
v-; 
~-. .; \ 
J.:..d.. i i -

ni 
clo:1c 
ro"""",' I uJ.l.·. 1 

+ :·mter 
- :'li 

,+ 
I 
, -..... 

ante:.' 
~hi 

10 ! L-
\ \.. . 

froat ,I f 
~ 

, . ' 

(B4) 
, + ~!~ \ 

L- 10 i 
- (1~ 1 

1+ 10 r l_ _, 

v -, 
clo':}c f , 
rounc1 I 
frontJ 

L"'."" glott 1 
-' 

It seens that L- glottJ I1as n Iml7ering effect. 

It is not clear '.'7hether (9. 3i) rrt,ust be ordere6 

:;·efore (C;. 3g) or not; note the interestin(1' "TOr!'!, • "'lood j 7 

uhich annears to fail to undergo (9. 3a) • Pcrll.J.;')s t:lic 

ordering indeterminacy reflects t'1'" r~(:'),u.n(~aD.cV i;-. rc"ur"tinl? 
... ~ ...... 

for \ /\ \ an(1 the uni versal ·'J:·1.o·~(::;tic novertv in '-'erc":',1:U21 
L ' 

discrimination in the la!-'ad or62'.r' (~.3.i) 

-.. V + 10 ,/ i + 10 i L ! ) 
I hi ! ,-..,..::::. ...... 

, 
..J 

(2,3 ) - ; - clo'",e I ( 
I ; ! i I ./ - 10 I I - front I \ hi I 
i._ ,..J ( ~. rour~(.) / l. ! " I \ . .1 L + ad' L ,~ j 

T:lis is a back-and-lo~!l assi-,ilation. 

!?e are nO';i? free to turn to (9. 3q), a ver" 3ir'~,le 

a~'lsiMilation " 

'V 
(D5) \ - hi \ '>;-

L- 10--' 

Then folIo\"1 

+ hi 
! , -
I -

i+ t_, 

clos'8 : 
front I 
rounr:1.J 

- /!~. 

(9.3f) - close I -, I + close i /) + hi, 
l.. _ . .J : .. - _1 / "_. _, 

(9.3~) / 

! 
/-

1 • 
:'l~ 

! + round i 

V l 
: - close' 
L + rounr:; J 

; + hi t 
L.- ,i 

+ hi 
+ rot'.::1c<' 



(C2) 
i-
L. 

-. 1-
close) /, i L.+ 

, -/,j 

!)i J j' L--
. .- / 

close r ,4+ 
..- I::':' 

hi ~ I I ~ 
f t_ 

" i, V \ -+ hi 
{ I _--.;-_ '\. i· 
; k .. - close;' i ' , 

~ L + rount].J L+ rcunf~ J 
/ 

Pote that (el), besir}es Laing related to (:' 1) 7 is also 

akin to (C2) as an assimilation to consonant 1:eic;ht. 

The above ten schenata are nov to be read in the order 

Av B, C. There are a gooc1 many rough spots left in the 

above, but it is 1-;e1ievefl. that they tell ,~.s consi:.':,erahly 

more than a table of allo!=>hones. 

"?e rr:ay grow:) and orc'er the a~'1ove rules a3 follo",-:3: 

1. a. tAl} l':)alataJ. fronting- (Jo.3) bacJdng and lOHering~ 

(I) Cl('l3e lm'raring. 

;). (A2) anterior dissimilation. 

2. c. (II) close glottal lO~Jerirlg, (T,,4) onen non~'glottal 

10'S1ering. 

d ( ~l) an~ (~2) f t h 'ht '" t' (~5) d' ..d '.c ->, ron,_el.q aSSl.ffil._a l.on· ,;-~. roun >l.ng. 

e. ('83) c1i!;'lhthong rotation. 

3. f. (el) ane (C') "jalatal and round height assiMilation. 

It seeros t~1en that t·re have t~:'lel va rule-scJ1eJ1'1ata, made u:> 

of six kindre(: ':frou,?s, orcarel~ into three set:~. ,.tost 

(group3 C.p el, fv and :?erha?s c) are 2.ssirdlations. Groups 

band e may !:1e classt;d at] dissinilations. 

The separate hehav~our of the !1ig:1 vot··rels Ii ul an(~ 

the non-high vm'l(~ls la 0 I i~ stri1::ing cit is SOM.e,,'~at 

reminiscent of the Caucasus. p·ut nerhans more accuratl?ly Q 
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Ii -u./ recall t!:.i.e !'rot.o-I:n.(10-~:u.::onE:!an SeWiVQ1 1els 1 ~q":1ilG the 

variations of leI suggest "the state of affairs that may 

have preceded the phonologization t:lat ~~ehistorically 

could have led to It.lJo-T'uro,,?ean a~)lauting *~ and *,£_ The 

partial phonetic kinship ~et"",een Ii I anr1 /a/! moreover." 

is reminiscent of IE *~ {2.} anc *aQ Of coursey these 
q 

resemblances ~re re~trictec to ty?ological character' ; 

but they are nonetheless instructive for our grasp of the 

general properties of human lanquage. 

Anyone familiar ~,rith Old Irish "Till also be 

scrt1ck by the parallel l'et~'1een the contextual '<Jariatiol1 

in vowels in non-final unstressec ?ositio~ in trat 

language (as reflected indirectly but. inqeniously and 

",ith sur:?rising clarity b~j t11.e Latin graphs) and the 

variants of Comox sch"'Ta as set fortl'l t,y ravis in J'),is §). 3. 



,.;\)f)'T'~~:0r,:n:~ 
_~_' _____ .ft 

1 
]'iote<:3 on i ~ainland Cono:·~ Phonoloc;y f 5'ch ('Io.lish ronfe:tence i 

2 
~ee in this connexion Ste?hen ~. ~n(erson!s discussion 

of conjunctively ordered subrule expansions to nr-d.qhYour-

hood rules, with reference to ~~ont~l and Old Iris~, in 

his Ig69 MIT dis~erto.tionr ?p. 132-6. 

3 
A :; neig>.bourhood rule. 

~7e accc9t provisionally Davis's ccnsonantal feature 

specifications. 

5 

rule, for the notation uit!'1 r;ouhlE> arror,T; ~·1'1.ic;1. is 

?referable to Langacker IS asterisJc: for historica.1 for~u-

lations, see r:'~y fort::.cQr(l.in0 article in "':iincnener Studien 
/' 

zur Snrachvlissen.schaft on Gk .1TPUll'VOS etc. 

6 
FuI1-3tOl;) means sylla.ble l)ouncary 1 hm7cver that pav 1:''':: 

genera.tee or roarJ:ed. 

7 
coul(~ st?te 



9 

I leave open the best ':'lay of cha~acterizing qlottalizeC 

segments .. 

See Aert r:. Kuipers, The :,qua~ish Language (1967), 

A~pendix, pp. 401-5. 




