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The purpose of this paper is to determine whether the

sounds, ?, h, y, and r function as a natural class by investigating
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`,she purpose of this paper is to determine whether the sounds
t. n, y, w function as a natural class by investigating languages
that have a metathesis rule affecting these sounds. A natural
class is a group of sounds that share articulatory and/or acoustic
features and function similarly with respect to phonological rules.
Good evidence for a natural class would come from an implicational
hierarchy of sounds that undergo a certain rule. In addition there
is the question of why glides are especially prone to metathesis.
I will propose several hypotheses concerning the phonetic and
phonological motivations for such a process.

The paper is divided into four sections. First I briefly
describe the rules in the nine languages chosen for study. Section
II explores the possibility of an implicational hierarchy of glides.
Section III consists of some hypotheses about the motivation for
metathesis, and :section IV is a list of six additional languages
which, because of insufficient data, are not included in the main
arguments of the paper.

1. Rules.

The following nine languages metathesize glides with consonants.
They are briefly described with examples. (+ indicates a synchronic
process and > a diachronic one.)

(1) Yagua (Townson 1962), a South American lanpuare. The
elide is y. and it metathesizes with any consonant: yC + Cy. For
example, re '1 sg', + 44 'water' rah 'my water'. rAy +
t6irrY 'buy' + ruuY 'creirderative + ra inanimate object' 4.
ratyqirprpikra 'I want to buy it'.

(2) Zoque (Wonderly 1951) a Mexican lanruage. There are two
metathesis rules, one with y (Zonuel) and one with ? (Zoque2).
The loquel rule is:

y C-voci

1 2 2 1

conditons: (a) 2 0 h; (b) when an e precedes 1,2= t.
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y metathesizes with following consonant or glide* except h; and

when y is preceded by e, it metathesizes with the glottal stop
only. For example, y pronominal prefix WA 'mat' piate

'his mat', ka 'seven' y suffix kURVAY 'a week hence',

ly prefix yiht 'to walk' nwyihtu 'you walked', :Le 'king'

Awl suffix re.? a A 'to the king', but tey 'there VA
suffix teymA 'there . There is some indication that the ule
is becoming more general: condition (b) is generalizing such that

eyt eytY, as in tex+ tih suffix teytYih erightltherel. Here

y has palatalized the following t although it still precedes it.

The Zoque2 rule is

nasal
(liquid)

1 2 2 1

For exot:;ekrriolgt:u4.1,14:L.A.
511=:oy1.3,

'copper kettle' Liit suffix peroelis

(3) Classical Greek (Kiparsky 1967).
metathesize with a preceding resonant.

V resonant

1

ko?mfoli 'to the post',
'at the place', Etna),
'of the copper kettle'.

(hi

3 >

The glides y and h

1 3 2

conditions: (a) when 2 = w, 1 * any vowel;
(b) when 2 a 1, r, m, n, 1 a, o;

(c) 2 0 h. y

For example, morya > motra 'lot', iphany5 > Ehain5 'share'.

*ekrinha >*ekrihna (> ekrIna) 'judged'.

(i.) Mandaic (Malone 1971), a Semitic language. h and ? meta-

thesize with a preceding consonant.

V

1 2 3 4. 1 3 2

condition: 3 = 3rd radical of the root.

r'ar example zarhg. rhri month', mipha > missa)
. .

'oil'. tire'a > tier& > tTra) door': but eaheimbal 'was spoiled'
VOIO

where h is the first root consonant.1 Malone also suggests that

there was a y-metathesis at an earlier stare of Mandaic But the
aenvironment, if correct, is highly constrained, namely N :'

a i 3. There are only a few exam;les, plus a number of non-Letathetic

forms of the same morpholwical structure.
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(5) Akkadian (Malone 1971). Malone believes the Mandaic
rule also applied in Akkadian, except that segment 3 includes the
class of all glides--v, y, h, ?. According to Reiner (1966).
Akkadian v, y fell together with ? at some period, and it is not
known whether this historically preceded or followed operation of
the metathesis rule.

(u) Hanuao (Gleason 1955), an Austronesian language. A

7 metathesizes with a following consonant: tC C?. In the
following examples, ka- is a prefix.. 'isa: Was 'once' but
Lusa 'one', *aat :kap?at '4 times' but tuRilt 'four°, *?num
: kantum 'u times' but ?unum 'six'.

(7) TObatulabal (Voegelin 1934), an Amerindian language.
t4 metathesizes with a following resonant in final position.

h resonant if

1 3 2 1 3

The h then assimilates to the
For examp le, ELinkhh,LI 'of the

'the trout (obj.)' : h?ayall
oTay fish' : ts8-n9 'his gray

resonant it it is a liquid or a nasal.

'the trout subj.)', ts6hetT0), my
fish'.

(8) Twana (Drachman 1969). There are two2 glottal
rules, whereby ? and h are moved toward the stress. For

dkpas gh2sp 'one' and mpktga! mal-widaw 'horns'.

is also an optional y-metathesis:

_vcoi

1 2 2 1

attraction
example,
There

as in y.7.?-yaad sort -ye;ad 'feet'.

(..0) Hungarian (Hall 1944, Harms 1968) . There is an h-

mt.tatnesia, such that

resonant U {

1 2 3 2 1 3

cannot appear in 5:11E01e-final position. For example, *twill

-ek 'plural' terhek 'burdens', but teller 'burden' (with
erentnetic ) *141117+ -et 'accusative' 4. kel'het 'cup (acc.)',

out *kel'h + -ben 'in' kehl'ben 'in the cup', "kelp + -ek
ksjhekraliceJ, but keti;r771;lice'.

4
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The Hierarctly.

It has been assumed here and argued by others (Chomsky and
Halle 1968, Zwicky 1969, 1972, and elsewhere) that the glottal.
(or laryngeals) ? and h should be treated as glides, and that
they form natural class with the semivowels w and y. There is both
phonological and phonetic evidence to support this classification,
for instance the facts that nasalization spreads through both
glottal. and semivowels and that neither group has a vocal tract
constriction that impedes spontaneous voicing (glottal. have no
tract constriction at all).

The next question to ask is whether these segments function as
a natural class in metathesis specifically. There are two
possibilities for an implications' hierarch' in each group:

(1) fl t (2) (3) y t (4) w
w y

I

What the notation in (1) means is that if the language metathesizes
h and if ? occurs in the same environment, the language will
metathesize ? too, but not the reverse. Likewise for (2)-(4).
Miyiously (1) and (.41 cannot both be true, nor can both (3) and (4).

In fact, (1) and (3) are correct. Of the six languages that meta-
thesize h, either (a) the language does not have phonemic ?
(Hungarian, Greek). (b) ? does not occur in the right environment
for the metathesis (TObatulabal), or (c) the language does
metathesize both ? and h (Twana, Mandate, Akkadian). (2) cannot be
correct because Hanun6o and Zoque2 metathesize only ?. Regarding
hierarchy (3), the only language that metathesizes w is Akkadian.
and it also affec..s y. But Greek, Yaqua, and Zoquel all metathesize
only y. Thus (4) cannot be correct.

Laving established (1) and (3) as implicational hierarchies,
we would like to determine if there is one hierarchy for ell the

glides. The possibilities are:

(5) ? (6) y
h w

w h

Taking (b) first, which I will show is not correct, it would have to
he shown that every language that metathesizes ? (or ? and h) also
metathesizes w and y, if they occur in the right environment. This

condition does not hold in Tabatulabal, Twana, Mandate, or Greek.
)n the other hand, to show that (5) is true, it would have to be
Amen that any language that metathesizes :' (or w and y) also
metathesizes h and ?, if they occur in the right environment. There

are four languages that metathesize .! (not counting the optional rule
in Tvana or the presumed y-metathesis in Mandate, neither of which
are counterexamples). The languages are Greek, Yuma, Akkadian.
and ::o fuel. Eierarchy (5) holds for Greek, which takes h (and
doesn't have r) . Akkadian, which takes all the glides; and ''ague,
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where h doesn't occur in the right environment and ? doesn't occur
at all. Zoquel is the one counterexample. Both 7 and h occur in
the same environment as y, but neither undergoes the metathesis
rule.

Recall that Zoque has two rules:

(1) y C

e 2 1

(2)
( }

2 2 1

If rule (1) were generalized to metathesize the class of all glides
with any consonant, then (a glide) would metathesize with liquids
and nasals (members of the class of all consonants); the effect would
be to undo rule (2). That is, part of one rule would be the exact
reverse of the other rule, and the effect of rule (2) would never be
visible on the surface. For a language to admit such a pair of
processes would be extraordinary. 1 claim that Zoque is an explicable
counterexample to hierarchy (5); to avoid mirror-image processes the
:.oquel rule is constrained to take y alone, instead of y, h, and ?.

In general then. I conclude (tentatively, because of the paucity
of the data) that the class of glides, ?fa h, w, y,does function as a
natural class in metathesis.

j. Motivations.

In searching for a phonetic motivation for glide metathesis,
at least two factors have to be taken into account--the language-
specific phonological constraints on where glides can occur in
.,:.11atles and clusters. and the class of segments with which the

glides metattesize. The following- is a list of the surface phonological
constraints on the occurrence of glides in some of the languages in
the preceding section.

_Itansave.

1. Yavua

J. Zoluee

4. hanun6o

oraliatula'oal

..ungarian

ti

Surface Constraint

yC is prohibited.

yC is prohibited (with some
conditions).

't cannot occur as the last
member of a cluster; must
be preceded by a vowel.
cannot occur as the first
member of a cluster; must
be followed by a vowel.

a can be syllable onset or
offset only.

h occurs only as 1. nyllaUe
onset.
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Jot included are Greek, Mandaic Akkadian, and Twana, whose
metathesis rules do not reflect a specific constraint on the
occurrence of certain glides.

Simply to list the surface constraints against certain clusters
and syllable structures does not explain why language 'chooses'
metathesis as a way of resolving the disfavored sequence. One thing
we must look at is the class of segments with which the glides
metathesize. In no language in this sample does a glide metathesize
with only one member of a class, e.g., no language exchanges h
with r but not with 1, or switches y with k but not with all stops.
In fact, environments for glide metathesis fall into two sets: the
class of all consonants and the class of all resonant..

In searching for phonetic basis for metathesis, the first
thing to look at is directionality. The following list shows the
direction in which the glide moves in each rule.

Yaguft 4

Zoquel 4

Zoque2 4

Greek 4

Mandalc
Akkadian 4

Hanun6o
Tabatulabal
Tvana
Hungarian 4

There seems to be no preferreZ direction; in fact the sample is
s;,lit practically in half. But if we look more closely at the type
of glide that moves and the envii^onment in each language, some
generalizations appear.

?ague' and Zoquel are the only languages that metathesize y
from left to right and with any consonant. ((reek and Akkadian take
f to the left over resonants and consonants, respectively.) It is
also true that Yagua and 'Logue have extensive palatalization. The

claim I would like to make is that in both languages, the metathesis
rule is really a subpart of a general tendency in the language to
palatalize consonants. This hypothesis would further explain the
fact that the Zoquel rule is the only counterexample to hierarchy
(3) in the preceding section. If the rule that moves y to the right
of a consonant is really a reflection of Zoque's tendency towards
palatalized consonants, then we would hardly expect h, ? to undergo
the same rule, since they have no place in the palatalization process.

Discounting Twana, whose rules go in both directions, there are
five languages that metathesize glides from right to left: Zoque2,
(;reek, Mandaic, Akkadian, and Hungarian. As a possible phonetic

motivation for this similarity, I suggest that metathesis serves
'glide attraction' toward the vowel nucleus. By this I mean that
glides tend to act as offglides to the vowel nucleus instead of
on:;ets to the following syllable; I an claiming that the preferred
syllable position for glides as a class is immediately following the
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vowel, other things being equal. Leftward glide metathesis then
accords with what David :Lampe (personal communication) calls the
'hierarchy of relative sonority', whereby the vowel, being the most
sonorous element, constitutes the syllable peak, while toward the
margins the order is glide, liquid, nasal, obstruent.

On this basis, the sequences (a) VCGV and (b) VGCV both satisfy
the hierarchy if the syllable boundary 1* t) follows C, and may
follow either G or C in (b). But in at he hierarchy is somewhat
restricted due to the tendency for all syllables to start with a
consonant (that ia, an obstruent, nasal, or liquid). Thus, I am
claiming that (a) will reorder C and G so that the second syllable
will start with a consonant, and that the syllable boundary in (b)
will follow G. Glide attraction then, is a universal phonological
process whiqh is realized (for some languages) as a leftward
metathesis.3

It should be kept in mind that both of my functional explanations- -

metathesis serving palatalization and metathesis yielding a preferred
syllable shape--are based on the quite small number of languages
with glide metathesis and do require much further investigation.

Three of these five languages (Hungarian, Greek, and Zoque2)
limit the environment to resonants. This is significant because the
resoaants as a class are prone to a number of phonetic changes
:.nice indicate that they are more 'weakly' articulated than obstruents.
ior example, liquids and nasals become syllabic, nasalization spreads
through them, liquids metathesize with vowels, and they frequently
dissimilate. it is not surprising that they are also subject to
olide metathesis.

:resting glide metathesin an reflecting two processes--palatali-
zation for the forward movement of y, and glide attraction for the
oaskward movement of glides in Keneralsleaven three languages in this
study unaccounteu for: Twana. Hanuao and Tabatulabal. Recall that
Nana moves ? and h over one or two segments toward the stress.
Hanun6o moves 't to the right of any consonant, and Tabatulabal moves
" to tne ri...ht of a resonant in word-final position. Notice that in
the last two languages the input to the metathesis rule is exactly
taw ideal syllable structure that I have argued is the output of
tackward (left) metathesis. In Hanunto and Tabatulabal the output is
(a) instead of (b).

(n) G (b) V G (C)

We might view these exceptions as indicatine the relative 'strength'
of phonological processes. In Twana, for example, we might
3/1:: t :.at the attraction of glottals toward the stressed segment of
the stem in a atroneer rule than the universal tendency to put glides
to the right or vowels.

In :Itinur.6o on the surface a ( must Le followed by a vowel. But

in order to account for certain morphotlhonemie alternations (see
examples in .section 1), an abstract underlying form with the seouence
(C must postulated. *4%) account "or alternations like ?una 'one'
and kanta /once'. I claim that there are two metathesis processes here,

h
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which serve two requirements of the language: no syllable starts
with vowel, and 7 must be followed by a vowel. Regarding the
first, Conklin (1953) says that all borrowed words of the form
fifC- become i?VC- in Hanuncio. The following treatment has been
suggested by Drachmae (personal communication): for the above words.
the underlying form is 7sa, the u is an infix in ?use, and when ka-
le prefixed, the clusterri metathesises. But I 47414 suggest that
u is prefix, just like se-, and because 'one' would then begin
with a vowel U!) the sequence u7 is metathesized to 7u.
Thus, the metathesis goes in either direction, depending on which
constraint is being violated. It goes to the left to prevent the
syllable from beginning with a vowel, and to the right to ensure
that a vowel follows . The point of this argumentation is to
illustrate that a natural state of affairs, like a favored syllable
structure, can be overruled by a surface phonological constraint,
which therefore must be said to have greater strength.

The third exception is Tabatulabal, where final hR becomes Rh.
The constraint is that h can be either a syllable onset or offset,
but never the first member of a cluster that closes a syllable (which
will always be word-final position). If h precedes an obstruent, it
becomes x, but before a resonant, the metathesis rule applies. Again.
the surface constraint is stronger than the process making glides into
vowel offsets.

Before we take the explanations for these three languages entirely
seriously, two questions must be raised. (1) Does the notion 'relative
strength' of a phonological process actually reflect a reason why
it. rather than some other process, applies? (2) Do surface
constraints express phonological conspiracies that ensure an
appropriate phonetic output, or are they simply statements of what
appears on the surface? Based on the limited data in this study, I
nave no elucidating answer to either question. Independent evidence
is needed to show that in (1) 'relative strength' is a reality, and
is t2) the constraints that prevent the universally favored syllables
from occurring reflect some other universal tendency. or at least that
there are other manifestations of conspiracy in the language.

In summary, glide metathesis, as a phonological process,
.verve:: one of several purposes in natural language. (1) It reorders
consonants and glides such that glides are vowel offsets. I

consider this output the natural state of affairs in universal syllable
structure. (.!) It is one of the ways in which languages with
extensive palatalization realize palatalized consonants. (3) It

is a means of preventing certain concatenations of elements on the
surface, that is, inadminsable clusters for that language. vould

expect then. that in the absence of requirements like (2) or (3).

(1) would alply. Needless to say, a larger sample of languages that
evidence lide metathesis is necessary to test these hypotheses.

4. Additional languages.

iris section contains a brief annotated list of six additional
lan-uages that employ a glide metathesis rule. In these cases I was
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unable to obtain enough information concerning the frequency of
and constraints on the rules to include them in My main argusente.
They are mentioned here as starting points for future research
and testing of the hypotheses discussed in Sections 2 and 3.

(1) Aymara Quechua (Mary Haas, class notes).

(n1)

1 2 + 2 1

supposedly w does not metathesize with any other consonants, making
Aymara a potential counterexample to the semivowel hierarchy - -if y
occurs in.the proper environments. The rule isvalso optional.
calYwa ca wlYa 'fish', k'anwa k'awna 'egg'. c'ilwi c'iwli 'chick'.

(2) Southern Estonian (Kiparsky 1967, 623n). Rh > hR. I have
three examples borrowed from Finnish. Fin. jiuhan,, Eat. jahvan

irhu'I grind', Fin. k Ent. kahr 'bear', Fin. ha Est. vahn
'old'. The leftward movement over a resonant supports the glide
attraction hypothesis in Section 3. but I don't know what the constraints
are on the occurrence of h.

(3) Harari (Leslau 1963, 9). hr + rh and fh hf. Metathesis
is said to be very frequent in Harari, but I am unable to determine
if it is systematic. agibariAkri + agtbiri gprhi 'shepherd',
fuddi t8 ri + fuddi faiBT-1;Orms of small children', buftgi+
buhti; Ybladdeir'

(4) Kota (Mseneau 1967. 400 -2). VC 4. y VyC. y is the past
tense marker for one class of verbs. This rule applies in over
thirty words, but for every form where it applies, there are
structurally identical forms where it does not. hip....Ly Ickg
'blow with breath', + y + 'construct', 012.1.4 At, 'fix into
ground by pressure', tel.+ y + tazi 'push', but_ut t 4', itz. 'climb',
tol * y toly 'dispar-kgilWe rFod Qualities of .

(5) PEli, New Persian (Gray 1899, 241). Ry > yR. There are
only a few examples, and I an unable to determine i' the rule is
systematic. If it is, it does follow the glide attraction hypothesis
in :sect ion 3. rili -ktrul Skt. carp' > tin
facch ra - imiraculouP, New P. av din ^men OxYalzae.

New F. rain 'nuest'.

(b) Old 4anish (Menindez Vidal 1958, 48, 147, 165).

C (:i

1 2 1

IL)
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It is not at all clear whether semivowels are distinguishes from
vowels. The same rule is said to be needed for synchronic study
of Spanish morphology (Foley 1965). IDA * 'widow', paldariu

* sgAgarot septet * glak, basiu > bal.°. This rule may

also be evidence for the glide attraction hypothesis.

Footnotes

1. According to Macuch (190) Mandaic lost all ?s very early
and they do not figure in the metathesis rule. This does not matter
significantly, as I will explain In Section 3.

2. Ordering prevents them from being combined.

3. In Mandaic, Creek, and Akkadian. glide attraction is an inter-
mediate process: V= * 9C or VCC. (See Malone, 409, 412n and
kiparsky. WO for details of this development.) Macuch (1965, 84t.)

has another explanation for the h-metathesis in Mandel*, namely to
preserve the h from being lost as all the other pharyngeals and t were.
But h was optionally lost anyway, and I view the metathesis as a sort
of 'h-retraction', the first step towards the subsequent loss.

References

Chomsky, 3., and M. Halle. 1968. sound pattern of English. Harper

and Row, New York.
Conklin, H. 1953. Hanun6o-Englinh Vocabulary. U. of California

Publications in Linguistics 9.
Drachman, G. 1909. Tvana Phonolor'. Ph.D. dissertation, University

of Chicago.
Lmeneau, M. h. 19o7. The south Dravidian lnaguares. JAM 87.30-41e.
Foley, J. 1905. 4anish Morphology. Ph.D. dissertation, M.I.T.
Gleason, U. 1955. Workbook in descriptive linguistics. Holt, Rinehart

and ...instant Aev York.

;ray, L. 1899. Certain developments in Pill and New Persian phonology.

JAO.!

H. 1944. hungarian grammar. Language Monograph No. ill.

:.arm::, H. 1)a. Introduction to phonological theory. Prentice-Hall,

Yew Jersey.
Kiparsky, P. 1967. :)onorant clusters in Greek. Lg. 43.619-35.

Leslau, W. 1963. Etymoiogical dictionary of Harari. U. of California

Publications in Near Eastern Studies 1.
Macuch, R. 140. Handbook of Classical and Modern Mandate. Walter

de Grmyber, berlin.
Malone, .'. 1)71. systematic metathesis in Mandaic. I.R. 47.394-415

Menendez, Tidal, R. 1958. Manual de gramatica historica Lsmftola.
Espasa-calve, Madrid.

Pnwlinon, 19t.2. Palatalization portmanteaus in Yagua (Peba-

Yaguan) . .ord
Reiner. E. 1)bb. A Linguistic Analynin of Akkadian. Mouton. The Hague.

11



Voegelin. C. 1934.

Publication in
Wonderly, W. 1951.

17.105-23.
Zwicky, A. 1970. Auxiliary reduction in English. Linguistic

Inquiry 1.323-36.
1972. Note on a phonological hierarchy in English.

Linguistic cftange and generative theory, ed. P. Stockwell
and R. Macaulay. Indians University Press.

76

Gift

Tilbatulabal grammar. Univ. of California
American Archaeology and Ethnology 34.
Zoque II: Phonemes and morphophonemee. IJAL



WORKING Mil= IN LINGUISTICS NO. 14

=DIES IN PUONOLOGY AND MLTRODOLOGY

Dot

Jurieu 4. :4utcheson Ronald L. Jeeld.

Oho, Lawrence .:chourup. Holly Oeniloff-`:elan }:o.

Clare M. Silva, and Arnold M. Zwicky

Deplrtnvnt of Linguistics

:state University

Colum;u:, Ohio 4321n

Ai ril 1E3


