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THEODORE M. LIGHTNER

On the Description of Vowel
and Consonant Harmony”

Languages with vowel (or consonant) harmony impose a limitation on
the specification of certain features of vowels (or consonants) within a
word. Finnish, for example, shows a vowel harmony in which the vowels of
a word are either all grave (back) or all acute (front): wlkog ‘from outside’,
but Ayodd yétd ‘good night’. NW Karaite is reported to have a consonant
harmony in which the consonants of a word are either all sharp (palata-
lized) or all plain (non-palatalized): kupfardan ‘from days’, but kunlardan
‘from servants".]

Two different methods of describing vowel (consonant) harmony have
been proposed by earlier investigators: one method (§1 below) treats har-
mony as a form of assimilation, whereas the other method (§2 below) treats
harmony as a manifestation of an inherent property of root-morphemes.
In this article we shall examine both methods of deseription and shall show
the inadequacy of the description which regards harmony as a form of
assimilation. Because of the almost excaptionless nature of vowel and con-
sonant harmony in Classical (pre-sixteenth century) Mongolian, we shall
confine our discussion to this language, although the nature of both
methods of description is general and is applicable to languages such as
Finnish or Turkish in which the harmony is somewhat obscured by con-
comitant phenomena.?

* This work was supported in part by the Joint Services Electronics Program undst
Contract DAIG-0I0_ANMC-03200(E); in part by the National Science Foundation
(Grant GP-2495), the National Institutes of Health (Grant ME-04737-04), the Mational
Acronsutics and Space Administration (Grant NsG-496), and the U.5. Air Force (ESD
Contract AFIS(A28)-24RT).

L R, Jakobsen Cf, Fant, and M. Halle, Preliminarics to Speech Anolysis (Cambridgs,
1952), p. 42,

2 Thus, 4., the rezularity of vowel harmony in Turkish is abscured by the presence of

a large number of Arabic and Persian Joan words which do not show vowel hanmony.
R. Lees, The Phonolozy of Modern Standard Turkish (Indiana University Publications,
Vol. 6of the Ural and Altaic Series, The Hague, 1961), p. 14, is certainly correct in requir-
ing a “diacritic” to distinpuish native from borrowed morphemes. In Finnish, the har-
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ON THE DESCRIPTION OF VOWEL AND CONSONANT HARMONY 245

Classical Mongolian contained the following vowel phones:3
segment: % 4 f o a4 & e

diffuse: + + + = — - _
grave: 4 o= A = S
fat: + + = 4+ = 3 =

Tapre I Tue Vower PHones 0F CLASSICAL MONGOLIAN
All segmuonts ire assumed (o be specified [I E:':lfb";mﬂ 3 nmitted dre specifications for the redundant
featares compge, sirident, poleed, 2nd 5o on.
In Classical Mongolian vowels in 2 word are either all grave or all acute,
except that acute { occurs in words with hoth grave and acute vowels:
grave: uputs  “bag’
acute: kiibegiin ‘son, boy'
i with srave: qubilyan “transformation’
i with acute: kitelbiiri “instruction’

§1. The first method of describing these facts is to require that the first
vowel in a word be specified distinctively for gravity, and to predict the
gravity of the remaining vowels in the word by application of an assimila-
tion rule;+

mony s obscured not only by foreign loans but also by certain suffives which must be
specially treated; of,, ez, the suffix -lefmen with grave a in both swallainen *that kind of
and ridffainen (sub-standard rafldimes) ‘this kind of,

* In this article phonological representations are given in terms of feature complexes,
For discussion of the feature theory used here, see Jakobson, “Observations sor le
classement phonologique des consonnes," Sefected Writings (The Hague, 1962), 1,
PP, 272-278; Jakohson, Fant, and Halle, Preliminaries; Jakohson and Halle, Funda-
mentals of Language (The Hague, 1956): W, Chomsky, “Review of Fundamentals af
Language,” International Journal af dmerican Linguistics XXI1T (1957), 234-242. The
letter symbaols used throughout this article have no statns in themseives and are to he
considered sbbreviations for distinetive feature complexes; thus @ is an abbreviation for

+ vocalic " +vocalie
—consoniantal —consonantal
the complex | —diffuse , ¢ for the complex | — diffuse and so on.
+ ETRve —fTave
— flat +flat

4 This method of describing vowel harmony i used in standard works on Classieal
Mengolian: see, e, M. Poppe, Gramimar of Written Mongolian (Wiesbaden, 1954),
K. Gronbech and J. Krueger, 4n Intraducrion to Classical (Literary) Mongolian (Wies-
baden, 1935). N, Trubetzkoy, Grundziige dev Phonologie (Gottingen, 1938) used this
method to describe vowel harmony in Mongolian (p. 104), in Finno—Ugric and Turkic
limlgl.mgr:s (pp. 88, 93, 95}, and in other languases such os Iho, Lambda, ctc. (pp. 250—
2510
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A 246 THEODORE M. LIGHTNER

0

| e wecaliv +vocalic

ok b e > [egrave] in env: | —consonantal | (CpV)C

= ( ]:—CG!lSﬂ!lﬂntEJ — [egrave] : (CoV)Co

Ll eoTAVE

el

Ll In this tule we have used « as a variable ranging over the values + and
E,- i | —, the symbol V to represent any vowel segment, the symbol G, to repre-
& I sent any number of non-vowel segments, and parentheses to enclose
: optional elements.? We apply this rule to the abstract representations of

B senfations):

:;3_' gubilvan: qubllyAn —=1— qubilyan — 2 — qubilyan

,|=3’_ A kdtelbiivi: kOLAILULT — 1 — kotelbiiri — 2 — vacuous =kotelbiini
ae|

7 5 In formulating role (1) we have followed the conventions outlined by M. Halle,
il “Phoenology in Generative Grammar," Word XVILL (1962), pp. 54-72. For discussion of
-'C the use of variahles in phonological rules, see M. Halle, “A Descriptive Convention for

gl
Fobal

several words below. Capital letters are abbreviations for vowel archi-
phonemes not specified for gravity; thus U is an abbreviation for

: | +vocalic +vocalic
.—cq_:nnsonanta.l , A an abbreviation for —cgnsnnunta] , and so forth.
+ diffuse —diffuse
|+ flat —flat
eyt upUtA === uyuta
kibegiin: kibAglUn —1— kibegiin
kedtelbiiri: kotAIRTITT — 1 —  kdtelbiir
gubilyan: qubllyAn —1- qubilyan #*
! It may be seen that application of rule (1) has produced & phonetically
,'; incorrect grave vowel ¥/ in the derivation of gubilyan: In order to derive
i) acute f, we require application of the [ollowing rule:
1 +vocalie
i —consonanial
@ +diffuse ~» [-grave]
—flat

The full derivations of qubilyan and kdtelbiiri are as follows (note that
rule (2) must apply after rule (1) in order to derive correct phonetic repre-

Treating Assimilation and Dissimilation,” Quarserly Pregress Report Ne. 66 (Remrc}'l
Laboeatory of Electronics, MIT), July, 1962, pp. 255-206, and T. Hever, “Formal Justi-
fication of Variables in Phonemic Cross-classifying Systems,” Quarrerly Progress Report
No. 69 (Research Laboratory of Electronies, MIT), April, 1963, pp. 200-202.
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This method of accounting for vowel harmony requires the postulation
of a grave, diffuse, non-flat vowel i in order fo explain the existence of
words whose first vowel is { and whose remaining vowels are grave 6

ifegiiri: 1EARUT — | — ifegiiri *shame’
RUT: filapuny &lAyLUNn — 1 — éilayun — 2 — ¢&ilayun *stong’

In spite of the initial attractiveness of this description, we must reject it
for two reasons.

In the first place, this description presents a difficulty in accounting for
the velar harmony which accompanies vowel harmony, Words with grave
vowels have grave velars g and y; words with acute vowels have palatal
velars & and g. In other words, within the framework of this description,
velar assimilation would have to be both progressive (gdoy ‘end’ from
adA G, degere ‘above’ from deGArd, etc.) and regressive (yadana ‘outside’
from GadAnA, geriid *tents” from GerUd, etc.).

In the second place, the choice of the first vowel of the word as the vowel
to which Temaining vowels assimilate is arbitrary. We could equally well
have chosen the final vowel of the root as the vowel specified for gravity ;7
assimilation would then occur both in preceding vowels (of polysyllabic
roots) and in following vowels (of suffixes and endings), I we are required
to postulate both progressive and regressive assimilation of velars, a
postulation of both progressive and regressive assimilation of vowels seems
just as natural (and just as arbitrary) as a postulation of only progressive
assimilation of vowels.

§2. The second method of accounting for vowel and velar harmony
avoids the difficulties associated with the method given above.®

With each root we shall associate an abstract marker specified for the
binary feature GRAVE. Each root will thus carry ecither the marker
{+ GRAVE} or the marker {—GRAVE}. This marker is not to be con-
fused with the binary distinctive feature grave. The distinctive feature grave
is a phonological feature like voealic, diffise, and so forth; distinctive
features are properties of sound scgments. The marker GRAVE is an ab-
stract idiosyncratic property of roots, analogous to the markers ANIMATE,

¢ Although the description given here is synchronic, it is interesting that Prolo-
Mongolian contained two diffuse, non-flat (unrounded) vowels—grave { which cecurred
only in words with grave vowels, and acute § which occurred only in words with acute
vowels, See Poppe, Grammar, p. 11, and Granbech and Krueper, An Introduction, p. 18.
For further discussion of the vowel Fin Preto-Mongolian, see §2 below.

T F. de Saussure, Cours de linguistigne géndrale (Paris, 1960), p. 313, used this descrip-
tion of vowel harmony in Ural-Altaic languages.

¥ A variant of the method given below may be found in 2, Harris, “Phonemic Long
Components,” Structural Lingurstics (Chicago, 1951), pp. 125-149,
F—w.
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248 THEODURE M, LIGHTNER

TRANSITIVE, and others; the markers ANTMATE, TRANSITIVE have
primarily syntactic reflexes, the marker GRA VE primarily phonological re-
flexes.

If we associate this abstract marker with each root of the language, we
no longer need to specify the feature grave for any vowel or velar. In addi-
tion to a specification for this abstract marker, we now require only the
following basic vowel and velar segments:

segment: v I 0 4 g K
vocalic: R A L
comsomantal: — — — — 4 4
voiced: i
diffuse: Aol U e e

flat e L

compact + +

TABLE II. THE VOWEL AND VELAR SEGMENTS OF CLASSICAL MONGOLIAN

Rule (1) of page 3 may now be written as follows:®

(1a)

5%

[ +vocalic
| —consonantal |

{when the root is
ispec:iﬂe:d {«GRAVE}

" —vocalic 1} = [egrave]
-+consonantal
+compact

| —sirident

(1)

% In a formal description, rules (1a) and (1b) will be somewhat differently stated, We
assume #s a fact-about lanpuage that each phonological sepment of a word is associated
with the abstract markers of the toot, Since this is a general statement about Jangunge,
independent of any one individual language, it may be stated once in the meta-theory of
grammar ond need not be stated in the individual prammars of exch lanmoage. Given this;
rules (1a) and (1B) assume the following form:

(18) [;.vocm]jc ]
2 —consonantal

—vpealie : =+ [egrave] i env: [c:GRA‘.-"E]
(1) +consonantal

+ compact

— sirident

For theoretical discussion and justification of these assumptions about language, see
M. Chomsky and M. Halle, The Sound Pattern of English (in preparation).
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We will still require application of rule (2) in order to account for the
acute vowel §, Application of these three roles will give derivations of the
following type:

uyuta [the root is marked {4+ GRAVE}]: UGUtA — la —uGuta
— Ib — uyuta

kedbegiin [the Toot 1s marked {— GRAVE]]: KObAGUn — la —
KébeGiin — 1b —= kdbegiin

gubilyan [the root is marked {+GRAVE]}]: KUbIIGAn — la —
KubilGan — 1b — qubilyan — 2 —~qubilyan

kdtelbiiri [the root is marked { — GRAVE}]: KOtAILUTT —= la —
Kitelbiiri — 1b — kitelbiiri

icegiirt [the root is marked {— GRAVE}: IEAGUIT — la —- j&e-
Giiri — b —= i€egiiri

fifayun [the Toot is marked {+GRAVE}]: €lIAGUn —la—
GilaGun — 1h — &layun —- 2 == filayun

adayi [the root is marked {+ GRAVE}]: AJAGI — la — adaGi
— b == adayt — 2 — adayi “the end (accusative)'

Raule (2) did not apply in the grammar of Prote-Mongolian, in which
grave i oceurred in forms like gubifyan, cilayun, or adayi (cf. fn. 6). Dia-
chronically we may say that in terms of vowel harmony, Classical Mon-
golian developed from Proto-Mongolian by the addition of rule ().

§3. Returning now to general considerations, we can see that interpreta-
tion of harmony as an assimilation process leads us to question which seg-
ment is to be considered basic—whether the first vowel of the root,
whether the second vowel of the root and so forth. Tn clear cases, such as
the one presented by Classical Mongolian, the answer to this question will
be arbitrary, and the resulting description will require complex statements
of both regressive and progressive assimilation,t?

What is needed, then, is a linguistic formalization of statements which
capture the notion of harmony, statements like “a Finnish word cannot
contain both grave and acute vowels™ 1! or “in some languages of the Far
Fast the vowels of a word unit must be either all compact or all diffuse.™ 12
The postulation of abstract morpheme-markers which, by application of

10 A formal statement of Toles of this iype for Turkish is given in Lees, The Phonolagy,
pp. 53-54.

11 M. Halle, “tuestions of Linguistics,” Nuove cimente, N. 2 del Supplemento al
Val, 13, Serie X, 1950, p. 514,

12 Takohson, Fant, and Halle, Preffmimaries, p. 41.
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ml&s_like (la} and (1b), govern the specification of the harmonic features
provides a means of formalizing these intuitively correct statements.
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In a recent article® Theodore M. Lightner
argues for the description of vewel (and
congonant) harmony in terms of mardkers
le.g. |+GRAVE], [—GRAVE]) that are
assaciated with roots and to which phono-
logical rules refer in such a way as to enter
the appropriste values for the distinetive
features involved in the feature complexes
that underlic the words of the language:
Thus, to use an example from Classical
Mongolian given by Lightner, the rule
(1a) +voenlie j’ ‘

—eonsonantal

—voorlio

—eonsonantal
(1b) <compant

—atrident
I,:T'-'hn::n the root &
| specified o GRAVE)
(in which & 5 a varinble ranging over the
values =+ and —) will rewrite the root
UGUtA bag, marked |+GRAVE], as
wyuta: Rule (la) first enters the feature
—-grave for each segment to which it applies,
Le. it re-writes U (+voealio, —consonnntal,
+diffuse, -+fAat) as w {+vocalic, —ion-
sonantal, +diffuse, +flat, +erave) and A

e grrave]

! Tn writiog the present paper I have profited
greatly from discussions with Wallace Chafe and
William Wung of the Department of Linguistics,
University of Culifarnia, Berkeley. This seknowl-
edgemeant i of courss ool to be taken &3 o claim
that they necessarily agree with everything 1
have to say

* 0o the Deseription of Vowel and Conzonant
Hormony, Word 21.244-250 (1055).

' In essence this propoagl is equivalens o the
anslysis of Tuckish vowel harmony in terms of
prosodies given by MNatelie Waterson in ber
article Some Aspects of the Phonology of the
Nominal Forms of the Turkizh Word, Bulletin of
the School of Ordental and Africon Studies 18 578-
B0 (19568}, Cf. slso Joho Lyons, Phonemic and
Non-Phonemic Phonology: Some  Typologieal
Reflections, TTAT, 98.127-134 (1062}

NOTES AND REVIEWS

T

(+vocalie, —consonantal, —diffuse, —flag]
a5 a (+vocalic, —econsonantal, —diff

—flat, +grave), and Rule (1h) then entsy
the same feature for the only segment f
whieh it applies, namely G, re-writing it 4t
¥ (—voealic, +consonantal, --compact
—strident, J-voleed i3 re-written aIl
—voealic - . . +voiced, +grave). Lightne
advocates t]'us method of deseription m
ogainst one in which *the first vowel ing
word [is] specified distinctively for gravity,
and . . . the gravity of the remaining vowels
n the word [is determined] by applicatio
of an assimilation rule.”® His argument can
be summarized as follows: The di—"‘('[‘]ptlﬁﬂl
using an assimilation rule runs inte difiEd
culties in aceounting for the ‘velor lmmmm_.
which accompanies vowel harmony; wordi
with grave vowels have ‘grave velars’ q and
7, while words with soute vowels hayes
‘palatal velars' k nnd g, and since thess
consonants ean occwr word-initially, a n.].ﬂ!
for regressive assimilation would be needsll
mn addition to the progressive assimilation)
rule for vowels and for non-initial can.__,
sonants." Furthermore, the choice of the

¢ The rule in guestion ig formulated as follors ¥

—+wvoculin
| —eopsonantsl

+vocnlie I
—ennsonantal | {0 VI, ——=
& grave

fee grave] in env.:

(G represents any number of non-vowel aegme-nw-} :

PThe terms in guotes are Lightner's. Strictly !
speaking, if g and + are to be analyzed ns +praves
while k pnd gare aazigned the feature specifiostion

avre. b i s alatnl
—egrave, tha lutter pair of sounds should be pals .
(a5 e.g, in Tuckish), Bul in Mongolian the dis=g
s i
tingtion seems rather to be one between postvelst II.—_'
g and v and midvelar k and g, und it is thus pref- r

ably not the case that the ‘velar harmony”® involves:
the sxme distinetive festure s the wowsl ks
mony, namely gravicy, For the sake of the srgfls
ment T shall, however, assume that the followisg
fenture speeifications are correet:

q < kg

grave; = 4 — —
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first vowel of the root as the determining
vowel iz arbitrary; the last vowel could
equally well have been chosen, which would
require 4 progressive assimilation mle for the
vowels in suffixes and a regressive one for
the non-final vowels of the root. “If we are
required,” Lightner concludes, “to postulate
both progressive and regressive assimilation
of velars, o postulation of both progressive
and regressive assimilation of vowels seems
just a5 natural (and just as arbitrary) as a
postulation of only progressive assimilation
of vowelz. "

One can of course quarrel with this
argument. There 15 4 good reason to posti-
late progressive assimilation of vowels,
namely the faet that suffix vowels can he
determined in terms of root vowels but not
vice versa; and since a progressive assimila-
tion rule works for root vowesls ge well, it is
herd to ste why one should complicate
matters by adding u regressive assimilation
rule for roots o the progressive one that is
needed for snffix vowels anyway. Further-
more, consonant harmony can be handled
by the same rule if the first segment for
which gravity is relevant, be it vowel or
consonant, iz specified distinetively for
mavity, and the gravity of the subsequent,
vowels and *velars’ is determined in terms of
progressive  assimilation.' "Thus aday end
would be derived from adAG, while yadana
metside would be derived from +vAdAnA .
From the point of view of traditional (= pre-
Zenerative) American phonology this would
presumably constitute an undesivable mixing
of statements, one relating to allophones and
the other to full fiedged phonemes, but I am
ot eoncerned with that particular objection
here,

(It is perhaps worth noting at this point,

*This is in faet what Robert B. Less does in
the rules for "Gravity Harmony® (Rules 45 and
%) 33 given in his monograph The Phonology of
Modern Standurd Turkish. Bloomington, Ind.,

And The Hague, 1961, Lightner states in a footnote

that Lees' rules for Turkish vowel and CoONSomant
armony involve both progressive and regressivo
Asgimilation, but he iz mistaken on thig point.

however, that for Classieal Mongolian® there
iz evidence that, to put it informally, the
vowels are determined hy a vowel harmony
rule and then in turn determine the dis-
tribution of q and k and of v and g Classical
Mongolian has a seven-vowsl gystem, in
which all the possible combinations of
high-low, front-back, and rounde]-in-
rounded oceur with the exeeption of ‘high
back wnrounded? (i, which is assumed for an
earlier stage, had merged with its front
counterpart i by the Classipal Mongolian
period). Both of Lightner’s rules, i.e. Rule
(1a) and the rule given in footnote 4, rene-
rate a high back unrounded vowel, which is
then re-written as a high front unrounded
one by aoother e, However, in Classical

"I am using the term ‘Classipal Mongolian’ in
the sense in which Nicholas Poppe defines it in his
CGrammar of Written Mongolian  (Wiesbaden,
1854}, .00 1o refer to Lhe language of the seven.
teenth and subsequent eenturies (ef. Poppa ).
Lightner weites that he i deseribing *Classieal
(pre-sixteenth century) Mongolian’, which would
seem o corréspond to what Poppe seeasionally
calls “the pre-elassioal language’. While it seems
to me that the point T want to make here alsn
applics to the pre-elussical Inngunge. thers are
orthographic differeness between the two perieds
which make the situstion ot the earkisr SLage Somma-
what less clear-out (see below}; but in any case
the following remarks apply to Claszieal Mongo-
lian of the seventesnth century, ie. to the period
after the orthographic refornt,

* A similar point can incidentally be made for
Turkizh on the basis of the by and Inrge predict-
able (in lerms of vowsls) distribution of the volar
and palatal stops in loan werds that violats vowel
harmony (e.g. in goaete mewspaper, where the
back vowel in the first syllable is follownsd by two
front vowels, and which {3 thus not vowal-har-
mogic, the g stands, predictably, For o valar stop,
while the g in ginah s, which BEAln i not o
vowel-harmonie word, stands jtst as predictably
for o palatal stop). There are & number of exDEp-
tions to this statement, and the distribution of the
twa Ieterals poses some additional prohlems, hut
it suerns to me undeniable that rules (aueh as thise
given by Lees in the work roforred to shave)
whioh treat vowel and eonsonant harmony to-
gether, and must therefore be prevented from
applying to stems that viclate vowel harmony,
miss A valid generalization about the consononts,

e e e
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Mongolian  only the letter representing
either k or g (let us designate it by the
gymbol (K}), not the letters for q and «,
oceurs before (1) in both front-vowel and
back-vowel words, so that it would appear
to be the vowel i and not the peneral har-
monic character of the word with respect to
gravity that determines the phonetic nature
of the consonants in question.? One exeeption
to this is the orthographic sequence {yi},
which oceurs just in ease the {v) is stem-final
and the (i) is suffix-initial. 1 do not know
whether this orthographic sequence should
be taken as having represented at any time
in the history of Classical Mongolian a
phonetic sequence distinet from that repre.
sented by (Ki) (where (1) has the value )
after a back vowel: it is certainly nol im-
plausible to assume that its use has at all
times been due to a eonvention which keeps
the spelling of the stem constant in all its
ovcurrences  without necessarily  therehy
indicating phonetie invariance. With regard
to the preclassieal language the situation
appears to be the following: 1 and 1 were
never distinguished orthographically (a dis-
tinction that is also absent in the Uyghu
seript on which the Mongolian one is based),
but the occurrence of (K) in front-vowel
words and of {q) and {v) in back-vowel
words before the same letter (i) is taken to
be evidence of the existence of the i3 opposi-
tion at the time the writing system was
developed, ie. (i} iz assumed 1o have at one
time represented both i and 1. The spellings
{gi) and {yi) in back-vowel words, which
were replaced by (Ki) in Classical Mon-
golian, persisted throughout the pre-classical
period, but there seems to be no particular
reason why one should believe that they
represent, for that portion of this period
which followed the 1> i merger, anything
more than an orthographie tradition which
no longer aceurately reflected the phonetie
incts. In other words, the conventions of the
wriling system need not, as far as | can see,

* For dute relevant to the present wrpument of.
Foppe 14-15.

INTERNATIONAL JOUNNAL OF AMERICAN LINGUISTICS

¥OL. XXXIO

be taken as evidence that the replacement
of q by k and of ¥ by g in the ENVIronTment
in question took place as a development
separate from and subsequent to the changg
of i to i, and that there was g stare at which
0 and + oeeurred before {10

To return to the question of the choice of
rules for the deseription of vawel harmony;
Although Lightner's arguments in favor of
what might be called root-marker rales for
vowel harmony (and associated consonant
harmony) do not, as I have attempted to
show above, appear to be compelling, thers
may of course nevertheless be good reasons
which would support the solution he advo-
eates. One such reason would be furnished
by the existence of languages with vowel
harmony that have both prefixes and suffixes
with determined vowels; clearly such lnm-
guages would require both progressive and
regressive assimilation rules for the affix
vowels, whereas a single root-marker rule
can handle both prefives and suffixes®
Languages that meet this requirement do in
fact exist. One is Igho, and as far as T can
judge from looking at descriptions of the
relevant data, the sort of rule propozed by
Lightner would be eminsntly appropriate in
this case (at least for what Joseph Greenberg
ealls the two ‘principal grades' of vowels,
characterized, according to him, by ‘relative
height' and ‘relative lowness’).* Another
language in which conditioning of vowels is
both progressive and regressive is Nez Perce,

1] am most grateful to James Bosson of the
Deperiment of Oriental Langunges, University
of California, Berkeley, for answering my many
questions about Mongolian, The use T am mak-
ing of the informetion with which he hes P
vided me i5 of eourse my own responsibility.

1 In terms of genernl phonalogical theory one
could presumably also argue that if roles for
vowel harmory must in some cases determinge the
vowels of suflixes and in others those of prefixes,
whather or not these osceur in the same langonage,
& type of rile that will deal with bath cases equally
is to be preferred to one that must take o different
form in each one of the two cases,

12 CL Juseph H. Greenberg, Vowel Harmony io
Afrienn Langusges, Actes duo second sollogue

(o]

wo. 2
and - although
language appa
spmewhat diffi
by Lightner |
deseribed as 2
ment seems Lo
A further ar
might be base
[ of statement,
harmony”' asidy
] pnrresponding
ing 4 gencra
Lightmer to thy
seement of o
ghstract mark
tion enables u:

| as:

[ +voealic
| —eomsonantal

and 1t 18 now
tinns fewer ter
while the num
lexieon reman

international ¢
Dakar 12-16 av
glzo J. Carnoc
African Languay
borp, aiter gecin
paper, hos just
publizhed sriioh
of African Stud
Tongue Hoot I
(mimesgraphed
the artieulatory
Albun Tgho, am
found not in rel:
H ve. lawness, bt
tohgue, the wi
culled ‘relative
neterized by a ¢
while the ‘relati
acterized by t
frature.

1B Of . Faruo
tnd Proto-Sahs
Eunpe, Mex Per
Tenture that th
1 vowel harmony
thiz case omne
‘Toot-markers’;
murkes’ might

|
.f
i
I

Ty




VOL, XXXy

he replacemoni
1¢ environmeng
a development

t to the changs l
stage at which

if the choice of
owel harmony:
s in favor of
arker mies for l
ted consomant
aftempted ig
npelling, there
: pood reasong
ition e adyo-
| be furnished |
= with vowel |
ed and suffixes
Tly such lan-
naressive and
for the affix
t-marker mle
md  suffixes.”
irernent do in
3far as T pan
ptions of the
proposed by
ppropriste in |
ph Greenberg |
s' of vowels, H
y by ‘relative !
2 Anpther
i of vowels is
iz Nez Peree,

Bosson of the
es, Tlniversity
ring my many
a2 [ am mak-
h hi has pro-
naibility.
:al theary one {
if rules for
determing the
ae of prefixes,
sme lenruape,
1 oases paually
ike o different

| Harmaony in
ond collogue

qi. 2 NOTES

and although the mles required for this
lspguage apparently require a formulation
somewhat different from the one suggested
by Lighiner for Mongolisn, what can be
deseribed as an essentially prosadic treat-
ment seems to be indisated here too.t

A further arsument for root-marker rules
might e baged on the criterion of ECONNIY
of statement. Let us, leaving the ‘velar
harmony” aside, compare Bule (1a) and the
corresponding assimilation rule, first adopt-
ing a general convention sugsested by
Lightner to the effect that each phonological
gegment of a word i associated with the
gbstract markers of the root. This conven-
tion enables us to re-state Rule (1a) simply
as:

[ +voealie : e
| vocal * lee grave] in env.: [ GRAVE,

—eonsonantal
and it i3 now obvious that Rule (1a) men-
tions fewer terms than the assimilation rule,
while the number of terms mentioned in the
lexicon remains the same (a system that

international  de  linguistique négro-afrinnine,
Dakar 12-16 avril 1962, Dakar, 1863, 33-37. Cf.
also J. Carnochan, Vowel Harmony in Igha,
African Language Studies 1.155-163 (1960)., Groeen-
berg, after seeing an earlier version of the present
paper, has just called to my ottention en un-
publizhied article by J. M. Stewart of the Institute
of African Studies, University of Ghana, ontitled
Tongue Hoot Position in Akan Vowel Harmony
(mimeographed, 19667). According to Stewart,
the artieulatory basis for the vowel harmeny of
Akan, Tgbo, and other Afriean langnages is to be
found not in relative tongue height or in tenseness
3, laxness, but in the position of the root of the
tongue, the vowels that have been waripusly
called ‘relatively high' and ‘lense’ being char-
neterized by a pushing forward of the tongue root
while the ‘relatively low’ or “lux’ vowels are char-
acterized by the shsence of this anticilatory
feature.

B Haruo Aokd, Nez Perce Vowel Harmony
and Proto-Baheptian Vowels, to appesr in Lan-
gurge. Nex Peres incidentally has the interesting
foature that the morpheme which determines the
viwal harmony of 4 word need not ba the root. In
thiz oase one could therefore hardly spesk of
‘ront-markers'; the more goneral term ‘morpheme-
markor® might be used instead.
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uses the assimilation rule must specify
gravity for the first vowel of the root, while
nosysiem using the root-marker rule need
not do g0, but must specify a value for the
marker {GRAVE}), What is not so cloar to
me is how a simplicity measure that relics
on the counting of distinetive phonologieal
featlures iz to deal with root-markers. To
assume that o root-marker is to be counted
as equivalent to one phonological feature
seems quite arbitrary—just ss arbitrary, in
faet, a8 counting it as .5, 2, 10, or any other
number. I do not see, thercfore, how the
usuul feature-counting measure can be
applied in this ease in any motivated way;
which is not to say, of course. that some
reasonable measure could not be devised
that would assign a higher value to one of
the rules in question in & non-arbitrary
wiy.™ But quite apart from this problem,
there i= o strong point that can be made in
fuvor of the root-marker rule, namely that
it is not constrained, as is the assimilation
rule, to refer to the quite irrelevant matter
of intervening consonants between vowels.
These consonants clearly have nothing to do
with vowel harmony, and a rule should be
given credit for not having to mention them,
This appears to be & good reason for pre-
ferring the root-marker rule even though the
question of establishing a rate of exchange
for root-markers and phonological distine-
tive features remains in abeyanee,

It would pevertheless be premature to
agsume that we should at this point give our
wholehearied allegiance to the rost-raarker
or progodic school of thought, for in spite of
Lightner’s claim that “the nature of both
methods of deseription is general and is
applicable to langusees such as Finnish or
Turkish in which the harmony-is somewhat

#1In her artiele On Bystem-Strueturs: Phonol-
ogy, Lgo 41.600-609  (1965), Victoria Frombkin
advoeates a prosodie sulution to the deseription
of vowel harmony in Twi on the grounds of both
eeonomy of festures and genersl revealingness
Bhe does not, however, dizeuss the problem of just
what we should sssume the “featurs-soonomic’
value of prosedic markers to be,
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obscured by concomitant phensomena [sueh
as loan words],” there are in {act types of
vowel harmony for the deseription of whieh
the root-marker type of rule would Appenr
to be less appropriate than a direstional
assimilation rule.

One example of such a phenomenon is
provided by the so-ealled labinl lrmony in
Turkish. The relevant facts can be sum-
marized as follows: Turkish has eight vowels,
letidraun, the articulatory features in-
volved being front-back.  unrounded-
rounded, und high-low.* All eight vowels
can oceur in monosyllables and in the frst
syllable of roots with more than one svllable,
but & and o do not cecur in non-initial
syllables of native roots or in suffixes (with
the exception of the wverbal suffix -[High
Vlyor). In terms of progressive a=similation
the vowel harmony can be deseribed by
using two morphophonemes, | (representing
the high vowel alternation i~ ~1 ~ )
and E (representing the unrounded low
vowel alternation e~a), in non-initial
syllables. With very few exceptions the
vowels in words containing roots of Turkie
origin will be either all +grave orall — Erave;
but any word with a rounded vowel in the
first syllable will have vowels exhibiting the
feature <+flat only up to and including the
vowel preceding the first E encountered in
going through the word from left to right.
Thus:
somln —+ somun loafl
somin-Tmlz o loaf

—+ SOTOUNUTUE
romlin-Imiz-T
—+ EDTAINUMIE
tiitIn — tiitin
tiitIn-Imlz-1
—+ Littimiimizii

our loaf (aec.)

tobacea
our fobaceo (aee.)

bt
somin-1Er-Tmip-1
—+ gomunlarimizi
titTn-1Er-ImTa-1
— tiitilinlerimizi

our loaves (ace.)
our lobaccos (ace.)

* I am using the letter ' of Turkish orthog-
raphy o represent the high beck unrounded
vawel,
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Any E thus ‘switches® <-fiat to —fnt for the
remainder of the word, and the deseription
of labial harmony in Turkish is clearly best
formulated in terms of a rale which refers to
the immediztely preceding vowel rather ilian
Lo some marker associated with the word
root, for any rule of the latter type would
have to refer to the plonological environ.
ment too, in addition to incorporating g
mention of & marker such as {+FLAT].

Let us now look briefly at gravity har
mony in Turkish, As las already  beep
remarked words with roots of native origin
aro by and large harmonic with respect to
this feature;® however, thereis g good reason
for treating gravity harmony too in terms
of & progressive assimilation rule, namely the
fact that the vowels in suffives otcurring
with non-harmonie roots are determined i
the great msjority of cases by the last vowel
of the roof (eg. pilotlar pilots, buletler
bowguets),

To sum up: While root-marker rules are
clearly o be preferred for the deseription of
vowel-harmonic phenomena such as are
encountered in Igho, there do exist EyEtems
of vowel harmony, such as the labial har-
mony of Turkish, for which such rules are
not an appropriate deseriptive deviee and
which require directional assimilation rules.t
In Mongolian thers is apparently no obvious

'% Notice however that the vowel o in the verbal
suffix -Iyor switches —grave to d-grove (e
diE-Tyor-Im — diifoyorum I am falling). In
addition it of course switches —fat to +-flat (e.g.
var-Ivar-Tm — varivorum T am arriving). The
switching effects of this morpheme wonld seem to
constitute another argument for the deseriptlion
of Turkish voweal harmony in terms of Progrossive
pzsimilation,

Y1t might be noted that any svatem of vowel
harmony ean in principle be desoribed in tarms of
resimilation rules, even though such a description
may under certain conditions be uneconomieal.
OUn the other kand o system such az the labizl
harmony in Turkish cannot be described by Toot-
murker or morpheme-marker rules unless these
wre modified in such & way 8= to become in foet
directional assimilation riles. But this fact is not,
it speme to me, & compalling srgwment for Te-
gerding sssimilation rules as the basie type of
voweal hermony rules,

W, 2

giructurnl fer
both prefixes
or of ‘harmo
on the other,
one or the of
ps has bheen
rules are in
gimpler, ther
would be eb
golian. Buch
unmarled;
assimilation
same langusy
One might
Lightner th:
BOTTE SENESR |
more adegua
the basie for
harmony.
TUnNIvERS

Dim  moR
SPRACHEN: E
UND THRE
Jirgen Pinm
witz, 1964, F

K

The entire
American T
and 1960 cor
pors, This is
one rememb
man-zpeakin
gchel, Boas-
the seientific
publication o

o pleasant su

The author

TFreie Uniw

linguists he

plonesring o

(Versuch e

Kharia-Spra

has plsa writ

ean languadge

25.61).

Pinnow's |
of eontents




VOL. XXX

to —flat for the
| the deseriptiog
th 35 clearly best
2 which refers {q
owel rather thap
with the waord
tter type would
dogieal environ.
incorporating g
t {+FLAT}.

ot gravity har
i already  been
of native origin
with respect tg
is a1 good reason
¥ too I terms
ule, namely the
fiixes oceurring
¢ devermined in
v the last vowel
milats, buketler

arker rules ara
= deseription of

such ns are
» exist systems
the labial har-
such rules are
ve deviee and
nilation rules
ity no obvious

3l o in the verbal
¢ Jgrave [(o.g.
m - falling). In
at fo +0ut (e.g:
arriving). The
g would seem to
the description
2 of progressive

wstem of vowel
ibed in terms of
sh & deseription

uneconomical.
b as the labial
eribed by root
5 unlegas thess
become in fact
this fact i3 not,
umeant for ra-

basie tvpa of

— e e e

xo, 2
gtructural feature, such as the existence of
both prefixes and suffixes on the one hand,
or of harmony switching” within the word
on the other, that would force one to adopt
one or the other type of description; hut if,
as hes been suggested above, root-marker
rules are in fact in some general sense
simpler, then it iz rules of this kinn that
wonld be chosen for languages like Moo-
rolian. Such rules eould be considered us
gnmarked; it would be the directionsl
pesimilation type of rule that would require
some language-specific Teason for adoption.
One might therefore after wll pgree with
Lightner that a root-marker rule does in
somé sense gapture the notion of harmony
more adequately and is to be considered as
the basis format for the description of vowel
harmony.

UnrveRsiTy oF CALFonyis, BEREELEY

IDNME  NOHDAMBRIKANISCHEN  |NDIANER-
SPRACHEN: EIN |JBERELICK #BER IHREN Bav
uwp IHRE DBesowperneiTEr. By Heinz-
Jirgen Pimnow., Wieshaden: Otto Harrasso-
witz, 1984, Pp. xiv, 1533, 2 maps.

Kant-Hemz GURsSKEY

The entire German literature on North
Ameriean Indian langunges between L1900
and 1960 sonsists of about half o dozen pa-
pere. This is a deplorable fact, especially if
one remembers how great an influence Ger-
man-spesking  acholare—Buschmann, Gat-
zchet, Boas—had during the beginnings of
the seientific study of these languages. The
publication of Pinnow's book, therefore, was
o plessant surprise to German Americanists,
The author is Professor of Indology at the
Trele TUniversitiit Berlin. To American
linmiists he 15 probably known best for his
pioneering monograph on Munda linguistics
(Versuch einer historizschen Lautlehre der
Kharin-Sprochen, Wiesbaden, 1958), but he
hag alzo written two papers on North Ameri-
ean languages (abatroets in TTAT, 27,258 and
28,61).

Pinnow's book contains an extensive table
of conlents (v-viii), a foreword (ix-xiv), o
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long introduction with a detailed classificn-
tion of the North American langusges (1-34),
a survey of the most important and charae-
teristio features of the grammatical strue-
tures of these languages (35-95), then as an
illustration of these features a text in Tlingit
with extensive gnnotations (96-105), an
appendix on writing systems developed for
North American languages with four fables
(105-112, 135-138), anoiher appendix on
transcription aystems which are or were uzed
by Americanists (113-118), a list of the more
important languages with o selected hibliog-
raphy (119-138), and finally two mspsa.

In hiz foreword Pinnow explains that he
has written his book mainly for two groups
of potentinl readers: first for those who are
primarily interested in the culture and his-
tory of North American Indinns but who also
want to obiain some insight into the nature
of the lnnguages of these people; second for
German linpuists who want to obtain some
orientation in these languages which, he-
eause of thelr highly complicated structures,
rodically different from Furopean models,
dre of great importance for generalizations
about the phenomenon langusge. The dis-
parity between these two kinds of readers
was of course a great impediment to the au-
thor. On the one hand Pinnow had to explain
such basic conecepts as ‘phoneme’ and ‘mor-
pheme’; on the other hand he wanted to give
information which was useful to the lingnist
alzo. Pinnow has mastered this difficulty as
well as might reasonably be expected.

In his introduction Pinnow delineates the
two main diffienlties which evervone who
wishes to become asequainted with North
American languages has to overcome: first
the fact thot modern structuralist deserip-
tions are inaceessible to a nonlinguist beeause
of their highly technical terminclogy, and
sepond the great diversity of these languages,
Then Pinnow gives: o very detailed genetic
plassifiention of the North American Indizn
langruages. He follows Sydney Lamb's clussi-
fication but gives more subgroups, often
down to the level ot dialects. For each lan-
puage hestatesin his classification the original
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TWO PROPOSALS CONCERNING THE SIMPLICITY
METRIC IN PHONOLOGY

1 A stondard example for the influence of context on the
variation of speech sounds is the determination of frent ond back
allophones of the velar stops in languages like English. There
must be few students of linguistics who have not been confronted
in introductory courses with pairs like keep vs. conl er peak vs.
Luke, give vs, good or dig vs. dog. A stotement chout this vari-
ation might take the form:

. Avelar stop varies in the dimension front to back (grave-
ness) according to the guality of the preceding or follawing vowel.
How might this statement be rendered in o generative phonology
of English, a theary which is intended to reflect generality of
stotement in shortness of rules? The best that we can do iz the
following, !

Rule 1.1 e l:ns]

-ont | ey

-Cﬂf-
—r— =0y

+hi = [egev] S

I-The theory af phonology assumed here is essentially thot develeped
by Meorsis Halle ond assccictes, see Chomaky and Halle, 1968, ond
Harms, 1968, The features used in most of the sxamples follow modifica-
tians ntreducod by McCawley, 1967, Mete in perticulor the wse
of the features I".!l':_]ll'l I:r'll':I: ["hl'.lj reploces I_—dl'fJ for vowels, [_"ﬂllf] lr['i'l!-'l'lpj_l
far eansenants: the fectures cbstruent (obet), syliobic (s¥l}, and con-
sonantal (eliminating vecalie) for o four-way clossification of segments:
vowsals are[+syl, -ens], [and [-abst]): glides are [-cns, -53.'|-| {and |[-abst]}:
liquids and naszals ore [—u—:n:, -|:-"_'|.-=I:]! stops, spironts, offricotes are
[-!-Dhsr-ll:'zlnd {--{:ns, -5?|]]. An sarlier version of this paper wos reod of
the Winter meeting of the Lirlgul:’.!:l: Sal;in:ry ot America, December,
1966, | am indebtad to Robart T. Harms far discussion and clarificotion
of many of the problems raised in the paper.
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It is apparent that we have here ancther Case of the Missing
Generalization. For the simplicity metric, making use of current
abbreviatory devices, would evaluate the agbove rule in exactly
the same way as a rule we might write to express the fullowing
hypothetical statement:

. A velar stop varies in gravensss occarding to the grave-
ness of o preceding vowsl or the voicing of o following stap,

-

Rule 1.2 -cns]
[-Cnl} ‘-'-Q"""J

+hi [=grv] I [-l:n.']
— TR

I think it is ebvious that | is o more general statement than |I,
Hence, we should be gble to express | in a form that is evaluoted
more highly (given a lower measure by counting feature specifica-
tions) than L My first proposal is, then, a new abbreviatory not-
atien which can be applied in the first instance but not the second
te express the greater generality of the first example and to
capture the cbvious fact that the same closs of seginents is
specified in both parts of Rule 1.7. A rule like 1.1 will be ab-
breviated by eliminating the environment dash: o= b/c. Let us
call the convention the 'neighborheed’ convention. My arguments
will be the following. First, | shall exhibit what | believe to be a
significant number of examples of situations in different lan-
guages which con be expressed in a simple feshion only if we
adopt the proposed notation (or some equivalent). Second, | shall
present some historical evidence which supperts the claim thot
the neighberheod convention expresses o 'significant generaliza-
tion.'

2 Let us first state exectly what it is that we are trying to
abbreviate by our convention, There are twe points to consider.
First, the order of the environments can be significant, Second,
it we have an environment consisting of several scgments, we
must make some stipulation about the order of these several seg-
ments,

With regard to the first point, let us consider what happens to
velar stops in English when both parts of the environmenial
specification can apply, that is, when we Rave velar stops that
occur befween vowels. [f the twe vowels are the same it will
maoxe no difference, of caurse. But consider examples in which
the two vowels are different: buggy, eager, Augie, bookie, Rocky,
becalm, ete. |t is apparent that it is the second vawel which de-
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tarmines the value of the stop. Thus, we tentatively decide that
the abbreviation will be an abbreviatian far the sequence of rules
giving o value first ofter and then before a given environment,
since whatever value is given to o segment which follows the

determining segment, it will be changed by the secand rule ob-
breviated by the conventieon.

Second, suppose we hove o rule that involves an enviranment
consisting of several segments, schemotically 'oja5...0,." The
question is this: Given an abbreviated rule 'c = d / aya5..00,
should this be defined as the abbreviation of Rule A or B?

: ﬂ-lﬂ.z-..l:n D-IDEJ....DH_
A.cawd/ B. c=~d

——B]ﬂg...ﬂ” ——ﬂn...ﬂ?ﬂ-l

There seems to be fairly clear evidence that the second alterna-
tive is correct, that is, thot the neighberhood abbreviation should
be read ‘after o certain environment or before the mirror-image of
that environment,' | shall present below several cases where this
decision works. | know of no rules involving a sequence of sav-
eral segments where o porticulor specification is made after or
before thot sequence in the some order (which seems inherently
implausible].

3. Let us now consider some exomples of rules of this sort
drawn from a number of languoges. My reosoning here is that a
notational convention can be partly justified by finding maony

examples of its use. It is true, as Kiparsky (1988) has orgued,
thot there is no limit 1o the number of cbsurd notational conven-
tions thot could be invented and far which widespreod 'use' could
be found in the longuoges of the warld, Thus, the value of ex-
amples such s those given here is dependent partly on the feel-
ing of the linguist that what is expressed is semehow o valid
generalizatien, Beyond that, however, the examples have o cer-
tuin negative evidentiol value in that we would be suspicious of
abbreviatory conventions for which we could net find fairly wide-
spread employment.

3.1. The following statements are frequently made obout the
assimilations of voicing of stops ond spirants in Modern Durch

glessa 2:2 [1948)
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I In a sequence of two stops, if one of the stops is voiced,
50 is the other.

. In a seguence of 3 stop and o spirant, the stop defermines
the veicing value of the spirant,

lil. A sequence of twe spirants is always voiceless,
The regularities underlying these statements con be characteriz-
vd by two ordered rules:

Rule 3.1 [ ‘obst] = [-vee]| / [+obst]
| ent J
Rule 3.2 [ wobst] s [4vee] / !'—:chsf
-cnt
voe

In the first rule all spirants are made voiceless in clusters with
other obstruents. In the second rule all ohstruents are veiced |f
they oeeur in the enviroiment of o voiced stop, Clusters of spi-
rants will not underge Rule 3.2, Hence will carrectly remain
voiceless,

Without the use of the neighborhood convention, it waould be
necessary to repeatf the specifications in egch environment. Thera
would be no way to distinguish the degree of generalizotion
achieved in the rules from thot of two rules in which, say, spirants
were made voiceless before obstruents or after glides and ob-
struents were voiced cfter voiced stops and before /r "o It should
be noted that the order of expansion {i.e. the order of the abbre-
viated rules) can play no role in rules like these whers a particu-
lar value i= assigned to a feature. Hence, the crucial examples
for settling the question of ordering will have to be found in

rules involving Greek-letter variohles {for assimilations and the
likel.

2-Aert Kuipers has pointod out te me. thot the stotements made hare
absut Duteh ore oversimplified and perbaps incorrect. In his digleer, ot
least, there oppears to be g terminal devaicing rule which oparates with-
in compounds and must taks offect befare the rules given obove (or what-
ever turns out ta be their correet farmulation). Since | have sesn tha
stotements obove in several publizshed sources, | have |at them s1and,
but it is likely thot they must be modified of least ta the sxtent af in-
cluding some necessary restriction by means of varisus boundary slements.
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3.2, In Modern German, clusters of shstruents ara alwoys voice-

less within marphemes (and 'words' suitably specified by means
of the oppropriate boundaries--i.e. there can be sequences of
voiceless and veiced obstruents enly within compounds). Hence,
whenever we have such a eluster it is not necessary fo specify
the feoture of veicing in the underlying segments. We caon add
this specification by the rule,

Rule3.3. l+obst] = [-vee] / [+obst]

This rule states the fact noted obove in the maost direct possible
way. Suppose we do not hove some such device os the neighbar-
hood convention. Using the usual fermalism, we would have to
repeat the environmental specification twice and again the rule
would not reflect the obvicus generalization. An alternative
formulation might use the framework of a Structural Descrigtion
and Structural Change:

RBule 3.4, 5D ',--qbsﬂ |—|§|35!-|
5 S

e [-vze]

F

The defect of this nototion is that there is no obvicus way te
show that it is more genergl than g -rule with the same 50 but a
different 3C, say ‘| - [-vce]’, in which only one of the seaments
is affected. Since there are independent reasons for using the
neighborhood abbreviation, there is no need to set up o special
stipulation for evaluating rules like 3.4,

|t should benoted that rules like those given above must be
assumed fo be embedded within o full onolysis of the phonclogi-
col system of the longuoge in guestion [in so far os we con
anticipate it) ond must apply at the appropriate place in the se-
quence of rules. Thus, in German the phonetic sbstruent [v]
would =eem to provide counter-evidence to the claim mede since
we have forms like Zwei, guer with [t3v, kv] ond the like. But
there are vorious reasons for considering phonetic [v] in German
as derived from on underlying semivowel /w/ (or perhaps even
vawel /u/), The rule obove is one small part of the justification
for thie analysis (Ress 1967, Boch and King, 1986). Further,
onomalous forms like Dschungel, Dschunk will be marked as
exceptions fo the rule (note thot in populor speech they usuvally
have [f5]).
3.3. Exomples like those cited in 1 (frent and bock ollophenes
of velars) can be matched by many neighborhood assimilations

glossa 2:2 [1948)
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at the level of phonetic detail. Thus, in the immediate neighbor-
hood of rounded (flat) vowels obstruents in English are usually
more or less rounded. This is probably a universal rule, We oy
suspect such a situation to be the source for the Greek reflex of
lobiovelars as plain velars before or ofter /u/ (Buck 1933:124%
Similarly, in Russian the allophones of certain vowels are deter
mined by the presence of g palatalized consonant in the immediate
environment (Halle 195%:73: Rules P 13a, b
convention proposed here),

3.4, Let us consider next rules of vowel elizien. A number of
languages exhibit a series of rules for eliding vowels in such o
way that the vowels can be set up in a hierarchy of ‘daminance’
such that more dominant vowels elide less dominant ones. For
instance, in Modern Gresk (Koutsoudas 1962:16-17) i+ seems that
the following rule applies:

Rule 3.5

implicitly use the

Yo ol

£ 0 a

I
That is, any vowel is elided by a neighboring /a/ with interven-
ing morpheme boundary {4), any vowel except /a/ by /o, any
vowel except /o/ and vo/ by /u/ ete. This rule is especially
interesting since it shows the necessary order of expansion of
two abbreviatary devices (this was pointed out to me by Stanley
Feters). That is, if we expand the environment ahove first into

os

o+

U+

and then inte

O = =
- +0
efc

we will get the right results, otherwice not. Alsa, Rule 3.5 pra-
vides our first example in support of the ‘Mirrar-image’ character
of our notation, Any such rule working across g boundary will be
of this character and it |s difficult to imug‘linc— g rule of the form

a-h/ S

s

dealing with sueh phenomeng (e.g. a certain vowel is elided if it
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follows a secand vowel with intervening boundary ar if it precedes

the second vowel in prefinal position).

Similarly, in Amharic (exsrapoloting slightly from the statement
in Obolensky et al., 1944:24) the three central vowels reduce
when they occur together accerding to the hierarchy (from most
to |leost dominant); a 2 &+ We con give the following rule to ac-
count for these elisions:

Rule 3.6 [ 15yl 1

[+syll= nul! .-hi -Ii +

{Mote the order of expansion: first the broces are ploced sround
the segment brackets:
| [.s.yi

|
+emp,

_5-).-',1
-hi I =
IE'}rl
| L+hi
L1
then we proceed os above. | om assuming it s not necessary to

specify [-tns] or whatever is used to distinguish the central
vowels because of rules inserting glides between other vowels).?
1,5. A number of languoges like German exhibit neutralization
of woicing oppositions and the like before word boundaries.
Semetimes, however, such neutralizations (as well as allophonic
variations) cre determined merely by the presence of o word
boundary (hence, the common phrase in phonological deseriptions
‘initially end finally’). Thus, in Tébatulabal voiced stops and
affricates occur only in ‘intersonantic, syllable-initiol positien’
Swadesh and Voegelin 1939}, and we may stote a rule:

=

Rule 3.7. [-ent] -« |-vee] / L[;.:.I:s.tl

Similarly, in Amharic geminate consonants are simplified initiolly
and finally (but only after a rule lengthening vowels before single
consonants.

| have by no means sxhaousted the number of examples of situ-
ations where neighborhead rules seem to offer the best method

3-| have drown here upon wark dane on Amharic by Marvin Bender ot
the Univarsity of Texas at Austin.
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eem to offer the best method

an Amharic by Marvin Bender at

of expressing the regularities apparent ot various levels in pheng-
logical rules. 4 One particularly interesting set of facts gre those
of varisus kinds of vowel harmony,’ but sinees such rules involve
the second convention to be considered here, | shall defer dis-
cussion until a later port of this paper (7.).

4, Se far my arguments in faver of the neighbarhoed conven-
tion have bheen of twa serts. On the one hand, they haove been
based on the 'linguist's intuition’ that one ryle is more general
than another. And on the other hand, | have given o sampling of
examples that show thot the convention is a useful device. Lot
Us now consider soma stronger evidence in suppart of the ideg
that the convention does indeed capture ‘significant generaliza-
tions." This evidence is drawn from the histary of German,

4.1.  An important type of sound change is that in which a
speciol rule becomes generalized. That such changes toke place
is @ matter of histarical fact. Moreover, such changes have been
observed in the making. Williom | gboy (1965) cites two cases.
On Martha's Vineyard o centrolization of the first element of
‘ay/ was followed by a centralization of ‘aw/, that is o say,
the environment of o rule producing this variant of the compact
vowel /o) was simplified ~i.e. generalized--hy dropping the
groveness specificatian:

4-See Backer 1967 for several instructive examples in thrae German
dialaects, [n g paper read at the Winter moeting of the L34, 1986, Kastas
Kezozis discussed gn interesting prablem in Mod
reduction of /17 ta a glide before and after anop
layer of vacabulary the order of onvirenments is as in the neighborhood
convention positaed here, in the other {"monleamed’ forms) it je ust the
opposite. This weould seom 3o be on especially intaresting cose ta can.
sider in line with the guestion of hiztaricol avidence for
af sweh rules as considered in the next sectian,
verse the values for '=¥l" in this cose, that is, st
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the genoral ity
Mote alse that if we o
art with underlying i/,
just the opposita. James Fidal-
haltz (personal communication} hos pointed ayt severa| cases in Micmgc
which can he neatly handlod with the neighborhoad convention, prge
sumably to be discussed in his M.I.T. dizsartation on Micmea phanalogy.
It may be, incidentally, that whan phonalagical theery is anriched 1o in-
clude mare censtraints on the substance of rules, it will turn ocut that
particulor arders of environment and offeciad segment will depond on the
actual segments specifisd. Thus, nasals typically assimilare to follow.
ing stops, hot in most languoges that | know of whese staps can be fal-
lowad by {mansyllakic) nasals, the sarresponding gssimilation doss nat
focur, a.g. Germon Sgnk :'|- 7 k) but Knabe ([kn]).
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[ -ens] ~cns
f— |-yl == [-wf]
-grv

In this case, the simplicity metric (bosed on counting feature
specifications) correctly reflects the greater generality of the
second environment. Similarly, in New York (Labov 1965 104)
raising of /eh/ (in Labov's transcription) was followed by raising
of the corresponding nongrave vowel /oh/. For an example from
history we maoy cite the change of b {orthographic th, dh, & etc.)
to d in Old High German, which took place first medially and
finally and then was generalized to all positions (Broune-Mitzka
1963; 8% 166-7).

A censideration of the way in which languoges are learned and
rules borrowed mokes the process of rule generalization seem
quite natural, Suppose--as in the cases given by Labov cbove--
that there are two closely reloted and contiguous diolects A and
B and that A is a more prestigious dialect in some sense. Sup-
pose fhat dialect A undergoes a sound change of o very restrict
ed sort, odding o late phonetic rule with o special environment,
soy, one lowering high frant vowels if immediately followed by
[nl. It may happen then that speakers of B under the influence
of A will odd o new rule to their gremmar. On a priori grounds if
seems likely thet such & new rule will be at least as general as
the rule of A, quite possible that it will be more general, highly
unlikely that it will be more special. Thus, in the cose considered
speokers of B might add o rule lowering both /i/ and /u/ before
[n], or the same before any nasal {any segment marked [inas]).
We would not expect them to odd o rule with o more restricted
environment such as ‘'before a cluster of [n] and o stop,' or
'between [b] and [n]." Fer to suppose the latter we would hove
to imaogine thot speakers of B heard just the aecidental set of
forms thet would be covered by such a rule, and furthermore ad-
ded a rule formulated to cover excctly the heard forms. (Cf.
Harms 1966a and 1967 for discussion and exomples of the process
of rule generalization.)

These considerations point up what | believe to be the fal-
laciousness of the following kind of grgument. A& very general
sound change tokes place in o certoin dialect. Contiguous din-
lects show {with increasing distance) mere and more specialized
instances of the same phenomena. The argument is then that the
change originated in the area that shows the mest general form
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and ou in Old High German and Old
saxon, ond the NHG diphthongization of high tense vewels. (For
typical arguments of this sort we may toke A Bach 1955: 55 59,
70). Thus in Old 5

axon ai and gu were monophthangized every-
where, but in the OHG area enly in special envirsnmeants, Assum-
ing that there is a direct connection, to believe the traditional
account we must imagine that speakers of Qld High German con-
servatively borrowed rules in such o way as to apply them only
before /x r w/ and /x ¢/ and dentals respectivelyl |t seems to
me abviaus that quite the opposite direction of spread must have
obtgined,

Kiparsky (1968) has steted an almaost diametrically opposed
view according to which adults borrow rules in a more speeial-
ized form (while children generalize when learning their lan-
guage--we might call this the Theory of Generative Children and
Taxcnemic Adults), As Beckar (1967) has painted out, Kiparsky's
one example--NHG diphthongization--breaks down. Since we have
two theories leading to opposite interpretations and factual
claims, we must look to independent evidence to seftle the ques-
tion. The coses given by Labev seem fo contradict Kiparsky's
claim directly. |n the historical examples we must consider docy-
mentary evidence. In the case of the German monoohthengi zation
there does not seem to be eny clear evidence one way ar the
other, while the High German sound shift would obviously de-
mand a full-scale study. Most accounts are shot through and
through with interpretatians so that it is exceedingly difficult to
evaluate the statements made in the handbooks. Since there are
cleor cases of rule generalization and ne clear cases of speciali-
zation, | conclude that the former type of change is the expecied
mechaniem and use the hypothesis az g necessary port of the

F-We have much fullar gnd alder decumentation far Old High Garmgn
than far Old Soxen. [t is possible to Tallow tha change in OHG decuments

from about T45 {Broune-Mitzka 1963: 88 43, 45 The 05 Helignd is dated
later But the manuscripts drg considerab|y
er fexts came fram the tenth gnd slavanth
centuries (Halthausen 1937: 55 13-20). A< with the HG sound shift | zan
da no mare thon raise questions here the! must be an
by dotailed philclogical werk

ot whoutr B30, the Genesis
later ond most of the =mall

swernd if possible
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argument belew. (To say that rules can be bath generalized and
speciolized without adding some further factors determining one
or the other effect is, of course, to say exactly nething. For some
discusszion of this whole problem see Becker 1967),
4.2. |f the above reasening is correct, then varicus sound
changes that can be expressed as differences in rules con be
used cs evidence for the hypothesis that the neighberhaod con-
venticn expresses a significont generalization.

In the OHG aren, the following sound changes took place in
the order given (over a period of abaut 200 years, the last two
opproximately contemporaneocus):

A, ai > el
B. aqu> ou
C wva> w (<5}
B e » e < &5)

It is erucial to the following argument to show that these
sound changes have their counterparts throughout the period as
aetual synchronic rules in the phonology of the languege, The
tull justification for this cannot be presented hers but only briefly
sketched. The evidence for the first twe involves g consideration
of the system of rules for the forms of strong verbs, which in Old
High German (as in all the older Garmanic dialects) gre still
completely phonologically predictable, The assumption of under-
lying diphthongs of the form au, of lor possibly ow, ay) con be
shown to yield a simpler set of rules for the preterit and post
participle forms, since we have complete parallelism througheout
for the first three closses {and partial parallelism for all of the
first five classes--note that 7 is derived from underlying e}

| reit- rait rit-

I flevg-  flaug flug-  (-flags)
HI  helf- half hulf- f<holf-)
Y stel. stal [-stal-)

Vo geb- gab
With seme simple rules of odjustment of the sort considered here
all the strong verbs can be handied with twe or three rules. The
total set of rules |hen can be shown to be much simpler than
would be the rules which did not incarporate the synchronic cor-
respondents to A and B above. Further support comes from the
rules for a/e umlout. The vo and je are not underlying forms but
intermediate between systemotic phonemic ond phonetie. The
justification of rules corresponding to C and D is rooted in the
treotment of the socalled ‘teduplicating” verbs (which again can

glosso 22 (1948)
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with twe or three rules. The
N te be much simpler than
wporate the synchronic cor
T8r support comes from the
e not underlying forms hut
onemic and phonetic., The
3 Cand D is rooted in the
9" verbs (which again can

be made quite simple).

Now, the serjes of chonges given ghove can be shown to he
|ust a progressive generalization of g single ryle:

Rule 4.1 l‘—; syl J . [emp [-ens|
romp L-grv | = I vhi J

L-gry
Rule 4.2 Fsyl ] -cmp F-ens}
[—cmp [:ngI | +hi J

Le=gry

Rule 4.3 ¢, syl -emp r-cnsj
crnp} ' [mgrv} thiv |

o:g:"."J

Rule 4.2 is more general than 4.1 if we incar
counting Greek letter variables as
minuses. But 4,3 can ke counted gt |
if we adept the neighborhood conven
evaluated as more general than 4.2 o
way that the environment dash '
rule as 4,2,

5. The second situation | would like to consider is that in
which the determining environment for some rule IS separated
from the segment undergaoing the rule by an irrelevant streteh of

segments, Consider thesa fwo statements:
|

porate some way of
less costly than pluses or
€ast as general as 4.2 anly
tion. Furthermore it can he
nly if we stipulate in some
15 to be counted in such o

A mid front vowel becomes high front when im

followed by & high front vowel,
Il. A mid front vowel becomes high front when fal lowe

high front vowel.
Jince Statement || includes Statement
would eppear to be more general. Yei ns

mediately
d by a

as o special casg ;i
rules we have the fol-

lowing:
Rule 5.1 [+syl] Fyl
1-grv +  [hF /= -grv
l:mpJ +hi
Rufe 5.2 syl -Syf_|
-gry = [+hi] /4 —¥ -grv
L-cmp +hi

I 'am not aware of any discyssion in print of the role of variables

like "X' in the simplicity metric (but see Harms 196g).
choose to count them then 5.2 wi
then 5.1. It we do not, the

If we
Il be evaluated gs less general

n the twe rules will be equally simple.

In either case the greater generality of 5.2 is
the metric,

not expressed by
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Let us consider, then, that g rule like 5.2 s to be counted os
simpler than o corresponding rule without tha mriub_]ﬂ WA His-
cussion of the exact details of this evaluation sesms semawhat
academic at the moment, in view of the many problems invalved
in deciding how to count symbols |ike o a2 and the like.
Since ‘X' is defined to be any se i<y ]
o, with n2 o, we may think of
we count in some monner the

quence of segments 'a; ag ..
the measure as stipulating that
il concatenation sign which iz ‘of
ficially' present in the Rule 5.1

FSsyr
-grv

-+hi

—_—

but covered by the variable in 5.9,

. i
HEHZE fhﬂt tl'l& notian E'F nUVlhg fLFlES D'F various IlE'\"EiSI [d'&-

pending on the hierdrchy of Boundary symbols, that is, morpheme-
level, word-level rules, ste.), makes it unnecessary to add any

special stipulations about the boundary symbols that may be

i f
covered by 'X'. Further, a rule like 52 mokes no sense without

such o hierarchy of levels. If 5.2 j5 o vkl aval ol dhan e
stretch covered by ‘X' may contain any boundories lower than

word boundaries, if phrase-level, thep any boundaries lower thon
phrase level and so on (on the hiﬂ'rurch? of boundary-

McCawley 1965, alse Harms 1948).

51 Since | am not

symbols see

infreducing o new nofational convention
here, but rather suggesting o methad of evaluating rules invelving
an already widely used device, it will be unnecessary fo adducs

examples in any great number. The most ohvious use for variables

like 'X' iz, perhaps, in rules for vewel-harmany and the like,
where a value of some segment determines the volue of all the
other segments of o certain type in

a ‘'word.' The two rules far
vowe| harmony in Turkish,

) Az for example, differ precisely in that
graveness-harmony’ invelves an X-variable, while ‘flatness-
harmany' does not:

LI [+svl]
Rule 5.3 [zsyl] —= [=grv] / l““}r“i’l X
Rule 5.4 [asyl] o+ - \
[-h'yl > [ofis] /] e (=71 ¢
Sl =t ahi o [':'_—l_

=}

Thus, two forms liks geldikieri 'their having come' and gildiikleri

‘their having loughed’ (Swift 1963:44)

harmonize throughout in
3 s . .
graveness, but the flamess of o sequence of high vowels is de-

ol ossa 2:2 (1968)
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having come' and giildikferi
% harmenize threughout in
ence of high vowels is de-

termined by the immediatel y praceding vowel (if not, that is if we
rewrote: 5.4 with ‘X' we would got

“aildikleri). Dther examples
for X-rules are rules for

stress assignment, cansenant-harmany
and the like. | return to the question of vowel harmony below (7).
6.  Once again we may turn fo histery for evidence that a rule
invelving an ‘X' is more general than o rule without such o vari-
ahle.

The regular correspandent for IE ai lor ey) in Germanic is 7. An
analysis of the Ablaut system of the older dialects as alluded 1o
abave together with a consideration of the vowel systems of these

dialects shews that we may pesit a rule for Proto-Germonie of
the following form:

Rule 6.1 [+syl]

-cns
—empl == [ahi] £ _ | ki
=grv | =gry

This rule remains synchronically operative in the older diglects
for essentially the some reasons os those sketched above (4.2).
Apparently later this rule was generalized by the insertion of

s

Rule 6.2 [ssyl -Cnsy
<mp —  [whi] S X phi
-grv | -grv |

{ The chronolagy is quite unclear, cf. Hirt 1931, Krause 1963, It
should be noted that the generclization hers can work in either
direction, by inserting ‘X' us ahove where the rule ei —= T now
applies when the determining element is in another syllable, or
changing 'Cy' to ‘X' in which case the rule now applies ta im-
mediately cantigusus segments). The rule now occounts for alter-
nations like OHG helfan/ hilfis. In Old High German (and Qld
Saxon) the rule is further generalized by striking the specifica-
tion [-grv] fram the environment, so that we alzo get nilfu etc.
7. | now turn to a number of interesting cases in which bath of
the conventions discussed above can play a rele. The first is
taken from Diela-Fogny (Sapir 1965). Fogny has a set of five lax
and five tense vowels. In any word the vowels are all either lax
or tense, but the situation is nof exactly a fypical cose of vowel
harmony (as Sapir calls it) since tense vowels are ‘dominant’.
That is, rather than having a rule with alpha-varigbles (as in
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Turkish or Finnish) we haove o rule which ossimilates lax vawels
1o tense vawels. The ozsimilation works in both directions and

is independent of the disfinction between root and affix. We might
state the rule os follows:

r

ryll X
'Rule 7.1 [+syl]l — [+tns] ."|1|1n51

A word eonsisting of morphemes with inherently lax vowels will
[correctly] escape the effect of the rule. |f any tense vowel oc-
curs in a word then all the vowels will be tense. If all vowels
are inherently tense then the rule gpplies wvacuously. Thus, it
seems o5 if we have satisfacterily accounted for the facts pre
sented by Sapir (11-12).

The rule above works correctly, it will be noted, only if we as-
sume that all vowels are specified for tenseness ot the point
where the rule gpplies. Since there are no merphemes eontaining
baoth tense and lax vowels it is possible to specify the tensenezs
value for just one vowel (say the first) and predict the tenseness
of follawing vowels by means of o morpheme-structure (MS) rule:

(Rule 7.2 [+syl] = [=tns] -",[—E-Y'] e

=tn s
Actually, both 7.7 and 7.2 can be simplified to cover ol| segments,
cf. Sapir 1965:5: 'oll consonants ore tense in the presence of

tense vowels.' Diola-Fogny then provides ansther cass of alle-
phonic and phonemic variation determined by the same rule.®

b-In a theory of phonclogy which restricts blank-filling rules to the
MS compenent it is necessary to hove a separote rule like 7.2, even for
the true vowel-harmany situgtions considered below. It might be objactad
that essentially the same cemsfraint iz being handled in tweo different
places in the gremmar. |f all vowels in words must ogree in tenseness,
then o fortiori so must they within morphemes. But within current phona-
logical theory it is impossible to wse one role both ta fill in redundant
spocif:cu:lans and switch feotures in the cose of Diuln-anny. Nl:ﬂ‘_-,
however, that if the theory is modified to include an osymmetry of feature
specifications in terms of marked wersus uvnmorked values, then a rule
like 7.1 can be wvszed to give the marked volue for tenseness to all seg-
mants in the presence of ome morked-tense segment within the word,
while presumably universal rules wouwld epply te interpret uvnmaorkoed-
tense vowels as lox, morked-tenze vawels o= |_+tr'.s]. Sopir savs that the
tense vowels are relotively higher ond ‘closer thon the correspending
lax vowels'. Whether the distinction invelves morely height or musculor
tension or tangue-roo! refrection as in many African vowel-hormony sys-
tems, it would seem ressenoble to consider the tonse vowels marked.
If the =implicity measure then counts only morked veluss in the lexicon,
we find & corroboration in the freguencies in the l=xicon: lax vowels ap-
pear ta be sbout ten times os frequent os ters= vowels in Diola-Fogny
{estimare based on dapir's marphame index and a short text on p. 1160

glosso 2:2 (1968)
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7.1. Two writers have deglt recently with the generg| problem
of vowel harmany within the framework of genergtive phonalagy
(Lightner 1945: Zimmer 1267}, Lightner, using Classical Mongo-
lian a= g basis, has argued in faver of using morpheme features
like GRAVE (not to be confused with the phonological fzature).
His arguments against o more traditional analysis (based on pho-
nolegical features and invelving rules determining gravity from
left ta right) may be summarized as follows: (1) an arbitrary de-
cision must be made as 1o whether to specify the first or last
vowel in a root gs ta ifs gravity, since (2) velar obsiruents ogres
in gravity with preceding and following vowels and {3) if one has
to have both progressive and regressive rules far consonants,
why not also for vewels? Since by @ general convention (i.e. o
universal of languoge) Every segment in o word is specified for
every morpheme feature of the roat,” it is passible to state g very
simple rule of roughly the form

Rule 7.3 [ [wsyl]
== legrv] S [——
sobst | =GRAVE
=str

=hi

tadapting Lightner's rule te the fegture system used in the present
paper).

The intraductian of the neighborhood convention undercute one
of the arguments in faver of Lightner’s solution. As Zimmer points
out, it is unlikely that the determination of the quality of the vel-
ar consonant is brought about by the same rule that effects the
vowel harmony. But if it is, then the rule for choosing the correct
velar segment can be given as a neighborhood rule very similar to
the rule for choice of velar allophones in English with which we
began our discussion (1), To Zimmer's arguments ene can odd

T-As it stands Lightner's statement connot be gccepred (‘sach phono-
logical segment of g word js sssociatod with the obstroct markers of the
root' (248, fa.- 9. my emphases). Lightnes's arguments weould apply to
the case of Diala-Fogny considered obove but the abstract merker TEMSE
that be would presumably posit s not determined for overy segmaont af o
word by the volue for the roat. Thera are further MAny coses in many
languages where root morphemes that carry abstract features like <FOR.
EIGN, +LEARNED are cambined with perfectly regular -FOREIGHN,
-LEARNED wic.) affixes.
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that such a rule is probably @ universal rule that does not nead
to be stated in the phonelogy of Classical Mongolion, But even
if we accept Lightner's formulation we can maintain the uniform
assignment of the gravity volue to the first vowel of the root and
restate 7.3 as follows:

Rule 7.4 [esyl]
syl
+ohst — [=grv] / i:cger A
+hi
Fstr

By the conventions assumed above we expand this rule first inte

Rule 7.4" A, [+syl] —= [«arv] / [—svll A

=grv

= "::?57]—- [egrv] [«Zf‘!’] X

L-str
Then inta
Rule 7.4"" A, eyl X___
[“‘Er"”]
[+syl] = [agrv] / [+5yi]
— X legry
B. =5yl
[+ohsf Lgrv] A—
+hi —=  [=grv] /
L-str [-E-EHJ
— X L=gre

The convention for expanding the remaining abbreviations is that
rules with 'X" apply first to the longest domain possible, then the
next longest etc. (Harms 1968), Now it con he easily seen that
7.4 operates correctly. First all vowels in o word are made 1o
agree in gravity with the first vowel (necessarily the first vowel
of the root in Classical Mongolion). The second part of 7.4"" A
applies vacuously. Now, the rule {7.4'" B) opplies to bring all
velars into line with the vowels whether they follow or precede

glossa 2:2 (1948)
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Zimmer (1967} has presented several arguments against Lighs-
ner's use of an absfract roat marker GRAVE for languoges like
Classical Mongolian, Finnish and Turkizh (although at the and
of his note he seems to refract that position). There is ne need
fo repeat his discussion here. |t seems fo me, however, that there
'S one cogent argument against a treatment |ike that of
which has not been put forward. Rule 7.3 looke like a very straight-
forward and simple rule but its generality is spuricus. Note that
the feature GRAVE is o completely ad hoc feature which has no-
thing ta do inherently with the phonological feature ‘grave’. |t
bears no more relotion to the

Lightner's

phonological feature of gravity than
would, say, the fegtures NOUN or ANMIMATE, Mareover, unlike
the latter features it plays no role in the language outside of just
this rule. If we consider that such ad hoc features gre allowable
there is nothing te pPrevent us from effecting

omy’ in o language like German or English.
of course,

the il s
tne tollowing 'econ-

In German there is,
no constraint on the kinds of vowals (say, in terms of
gravity) which ean occur in o word or root. Nevertheless, g sig-
nificant portion of the lexicon will consist of items which sxhikit
only grave ar non-grave vowels. SUPPOsE we set up the absirget
markers HARMONIC and GRA VE. Now we can leave aut the speci-
fication of the phonolagical feature of ‘grave’ for all items which
ore marked «<HARMON 1T and reintroduce these ‘predictable’ speci-
fications by a rule very much like 7.3 {opplying te werds like
Makulatur, Uhu, Esel, Aute, Kuckuck, Papa, Vopo,

MNotur, ete.: note that we can exploit various further ‘general fzg-
tions': -all monosyllables are predictably sHARMONIC: if a farm
consists of two syllables and is "HARMONIC, then the gravity
of the second vowel can be predicted from that of the first, and
so on).

7.2, One morpheme feature which iz typically relevant to situa-
tions of vawel harmony is one which is not ad hoe like GRAVE
but rather independently justified, namely the feature which dis-
tinguishes roots or stems from affixes. [+ seems thot such a dijs-
tinction often plays o role throughout o phonclogical system,
especially in determining stress sssignment and the like, but alsa
in determining segments. Thus, in German, inflectional suffixes
are built out of a very small subset of the seaments of the lan-
guage; moreover, the selection of the segments seems o exploit
the maximal differentiations in the system: one stop 1/, one
spirant /s/, one liquid /r/, one vowel /@, one nagal /n/ (with
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minor exceptions). Further, it seems |ikel}r that we can define
this distinction in g quite natural way in terms of the mochinery
of o grammar: by and large, lexical elements will be -AFFIX,
everything else +AFFIX. That is to soy, it is not necessary fo
mark elements for this feature {os it is for GRAVE), since it is
predictable in o language-independent way.

Zimmer adduces |gbo as an example of a language in which boath
suffixes and prefixes harmonize.? In such languages one can give
a straightforward rule corresponding to the statement: the tense-
ness of the vowel in on affix is determined by the tenseness of
the vowe! of the root. Zimmer tokes such situations os precisely
those in which we would use Lightner's solution by use of o mor-
pheme feature like TEMSE, but with the feature AFFILX if is not
necessary te use any such ad hoc device:

Rule 7.5 +sy]
[ceyl] —= [=tns] / | =ins ¥
L-AFFIX

Note that the adeption of the varicus conventions used here—
the neighborhosd convention for ofter and before (in that order),
the expansion of rules with ‘X' to apply first to the longest do-
main--and the principle that rules must be stated in the most gen-
eral possible way lead us to o decision that it must be the first
vowel of o stem or root that is distinerively marked for the fea-
ture in guestion: graveness in Finnish, Turkish, Mongolian, tense-
ness in lgho, ljo (Williamson 1965). We know of languoges where
this is the correct decision, namely those in which the rules for

B-There seom ta be g number of such languages in West Africa. Jakakb-
son, Font, Holle (1951:59-60) alse mention Bori gnd Maasai--incidental-
ly the roferenze given [p. 61) to Tucker ond Mpaoyei 1935 is wrong:
p. 280 is o poge in the glossary, apparently what iz meant is 740 but sae
the entry in the index under "vowel hermeny’ for o aumber of coses where
affixes doterming the gquality of vowels in the root | suspeect that the
systam is of the kind considered ahove for Fogny.

glossa 2:2 (1958)
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