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Onesource ofasymmetry inphonology derives from thecontrastivefunction

of features. hssume thafeaturespecificationsaredriven by considerations of
contrast. Inorder todistinguish betweencontrastive and redundanspecifica-

tions, it is necessary to specify thedative scopepr ordering, of eachfeature.

This ordering determines @ontrastive hierarchyDifferent contrastive hier-

archies create differer@symmetries irinventories, andthus differentexpecta-
tions as to how the system wjhttern. | will briefly review thehistory of the
contrastive hierarchyand illustrate it with respect tosynchronic and dia-
chronic patterns in the vowel systems of the Manchu languages.

0. Introduction

There are aumber ofsources ofasymmetry inphonology.One has to davith the
different possibilities accorded tophonological heads asopposed todependents
(Dresher and van der Hul&898). In thispaper | wouldike to focuson asymmetry
that derives from the contrastifienction of features. lassumehat feature specifica-
tions are, atleast to somelegreedriven by considerations otontrast. Asegment
must besulfficiently specified sathat it is differentiatedfrom other segments in the
inventory: thegreaterthe number of contrastshe morespecificationswill be re-
quired. Specifications thaarerequired to draw &ontrastbetweensegmentsare con-
trastivewith respect tothose segmentsspecificationsthat are not contrastive are
redundant Phonologistshavedebated towvhat extentredundanspecificationsplay a
role in phonology. But the debate has necessarily been inconclusive, becaleszk of a
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of a clearnotion as towhat makes apecification contrastive aredundant in any
given instance.

| will arguethat in any inventorycharacterized bynore thanone distinctive
feature it is necessary to specify the relasivepeof eachfeature bymeans of aon-
trastive hierarchy | will begin with somegeneralobservations about the logic of
contrast. Then | will briefly look at thkistory of the notiorof the contrastivehier-
archy in phonological theory. Finally, | will illustrate the workings of tomtrastive
hierarchy with respect to synchroraad diachronicpatterns inthe vowel systems of
the Manchu languages.

1. Thelogic of Contrast
I'd like to begin with someeneralobservations about the logic of contrastwill
employ non-linguistic items at first, so that it is clear thatanetalking aboutcon-
trast in a general wagndnot about anythinginique tophonology or morphology,
or even language.

To begin, consider a simple inventory made up of the two items in (1).

(1) Inventory 1: Full specification

A. B. D
Shape square round
Size small large
Colour shaded clear

In (1) there are twaontrasting figures. If thesarethe only items in the inventory,
we may take them to be primitive elements, fusther decomposabl@nto constitu-
ent properties. Nevertheless,isthumannature toattempt to do just that, to try to
identify characteristic distinguishingroperties, oifeatures We observethat the two
items differ on a number of dimensions:

a) Shape: Item Ais square, B is a circle.

b) Size: Item Ais smaller, B is larger.

c) Colour: Item Aisshaded, B is clear.
Given just Aand B, we have no way to tell whether all tHeaturesare essential to
the identity of the item, or if any is more important than the otheisuld bethat
one of these features is criterial, retevantor contrastive,andthe othersaresimply
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along for the ride, oredundant It is also possible that some of thdsaturesform a
gestalt thattannot beunpacked. Whout somefurther information about how the
members of this inventory behave, we can't tell.

Now let us look at Inventory 2, as shown in (2). Herehaee threecontrasting
members: a smaliquare(A), a large square(B), and alarge circle(C). These mem-
bers can beharacterized bywo features, shapand size. Theyare thus distinctive
features, because they play a role in distinguishing between members.

(2) Inventory 2: Full specification

A O B. L] c. U
Shape square square round
Size small large large

There is nodoubtthat each feature iglistinctive somewhere irthe inventory:shape
alone distinguishes B from @ndsize alone distinguishes ffom B. But are both
featurescontrastivewith respect to each membertbé inventory? Irotherwords, do
we need to specifipoth featuresfor each merher in order touniquely distinguish it
from the others? The answer is clearly ndnkentory 2, A is theonly member that
is small, and C is the only member that is round. It follows that the feature [small] is
sufficient to characterize A, and [round] immediately piok$ C. Therefore, itought
to follow, so one mighthink, thata moreeconomical specificatiomould be as in

@3).

(3) Inventory 2: Contrastive specification (incorrect!)

A O B. L c. U
“Shape [N square round
Size small large

Let's say that @ontrastive specificatiois one that uses only as masgecifications
as are required to distinguish each member fromevery other member. I43) a
contrastive specification? Let's seeeifery merber is ninimally distinguishedrom
every other one.

There ardghree pairwisecomparisons to maké=irst, Aand B aredistinguished
by size: Ais [smallland B is[large]. B and C have a nmimal contrastbased on
shape, [square] vs. [round].
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But considemow A and C:the first is contrastively[small], andthe second is
contrastively[round]. Dothese specificationallow us todraw acontrastbetween
them? The answer is no. Thepecifications look differenfyut theyarenot distinct.
Indeed, the relation betweersfdd C with respect to shape is like thatween A and
B: one is specified, the other is not. But Aand B have the same Stage. isnoth-
ing in the chartn (3) that tells us that in thicasethe unspecifiedshape isnot the
same as thepecifiedone. Similarconsiderations hold fosize. We can, otourse,
write a rule that no specification for shape resultsquare] and nepecification for
size results in [large]. Without applying at leasie of these rulesye cannottell if
Aand C are in contrast or not. But then we have failed in our attenrppitesent all
the relevant contrasts in the chart.

What has gone wrong here? In fact, thart in (3)results from a misconstrual
of our original observations about the inventoryhaf | wrote abovéhat “A is the
only member that is small,” whathiad in mind was thabnce wemade asize con-
trast between A on ongde ([small]) and B and C orthe other([large]), there is no
need to further specif for shape. Theelevantcontrastscan be pictured as in (4a).
And when | wrote, “C is the only member that is round,” | had in mind a pistuck
as (4b),whereonce Cis specified[round] and A and B[square],there is noneed to
further specify C.

(4) Inventory 2: Two ways of viewing the contrasts

a. As the only small member b. Cis the only round member
small large square round
a0 |80l a0 |80 e
square ! round small | large (N

The diagram in (4a) corresponds te feature specifications in (5a),and (4b)
corresponds to (5b).

(5) Inventory 2: Two sets of contrastive specifications
a. According to (4a) b. According to (4b)

Ao 8L ¢l Ao 8L cl

- square  round Shape square  square round
small large large Size small large
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Diagrams (4a) and (4b) and their corresponding feature charts in (5a) anepfglsent
two distinct ways of “cutting up” the inventory. In (4a), the main contrast is size. We
first divide upall the members of the inventornto two sets, ondlarge] and one
[small]. Then we make a shape distinctiorthia [large] set. Thésmall] set has only
one member, so néurther contrasts inthat setcould be contrastive. Therefore,
member A iontrastively specified for size, but only redundastigcifiedfor shape.
However, B and C are contrastively specified for both size and shape.

In (4b) the inventory is cullifferently. Herethe first cut is by shapend the
secondone is by size. Thelifferencebetween (4ajpnd (4b) is in theordering, or
scopeof the features. In (4a), the size feature is ordbefdrethe shapdeature(i.e.,
haswider scope), and in (4b) size is ordesdtér shape (hasarrower scope).Another
way to represent these cuts is by tree diagrams, as iarf@épb). The notation A >
B means “Ais ordered before Byt “Atakes wider scope than B.”

(6) Inventory 2: Tree diagrams of contrastive cuts

a. Size > Shape b. Shape > Size
small large square round
O square  round small large ]
| | | |
[ N o O

Thus, theobservations that s the only smallmemberand C isthe only round
memberare correct,but in termsof contrastiveforce they derivefrom two different
ways of cutting up the inventory. Tltra-minimal specification in(3) resultsfrom
trying to put together two observations that derive from incompatible ways of cutting
up the inventory. For this reason, it fails to adequately contrast Aand C.

One reasorthat (3)may have lookedcorrect isthat, unlike (5a) and (5b), it
contains ndogically redundanfeatures. We can define logical redundancy as in (7).

(7) Logical redundancy
If @ is the set of feature specifications of a member, M, then the feature
specification [F] idogically redundantiff it is predictable from the other
specifications ind.
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A featurethat is logically redundant ispredictable from the otherfeatures. In
Inventory 2, the featursquare] ispredictablefrom [small], and[large] is predictable
from [round]. However,logical redundancy isnot sufficient to make afeature
redundanin any particular contrastive hierarchy

To see thivery clearly,consideragain Inventory 1with only two contrasting
members.Here, everyfeature is predictablgiven theother two. Indeed,any two
featuresare predictablegiven the othemne. Thus, allthree featuresare logically
redundant, but they can’t dde omitted!Rather, logicafedundancyndicates at most
potential redundancy.Removing all logically redundantfeaturesoften results in
incoherence.

Anotherreasonthat we may nonotice imnediatelythat (3) fails to provide a
set of adequate contrasts is that, whersented with aet of contrastingtems, there
is a tendency toconcentrate omminimal pairs. A minimal pair is a pair of set
members that differ from each otheith respect toonly onefeature. Itmakessense
to focus onminimal pairs,becausaninimal pairsrevealthe contrastindeatures in
the purest way. lappearshat many phonologisthave inplicitly or explicitly
adopted a version of what we can call the Minimal Pairs Test.

(8) The Minimal Pairs Test (incorrect!)
To ensure that all members of an inventory are in contrast with each other,
it is sufficient to specify contrasts between all potential minimal pairs.

The Minimal Pairs Test fails tensurethat all members of an inventorgre in
contrast. As withredundancy, mmimal pairs with respect tofull specification of
distinctive featuresweakminimal pairs)areonly potentially minimalpairs given a
particular contrastive hierarchy $trong minimal pairs). Thus, the large square,
member B in Inventory 2, is weaklyrainimal pair with bothmembers Aand C.
But as the diagrams in (6) make clearfoitms a strongninimal pair with only one
of these in any hierarchy.

There is athird logical possibility for how to characterizeéhe contrasts irthis
inventory. Suppose that siznd shapewere equalin scope, so that nontakes
precedence over the othdhen wehave toimagine the two ways of cutting up the
inventory superimposed oreachother, resulting in truecross-classification This
results in the fullspecification of(2), not theunderspecification of3). For in this
approach, botlieatures ofevery memberare contrastive. Intrue cross-classification,
we evaluate each featurelependentljrom everyother one. Lookingnly at shape,
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Aand B are [square] and C is [round]. Lookongy at size, A is [smalland B and C
are [large]. On this model, member Bis equidistantfrom A and C, asshown
schematically in (9).

(9) Size = Shape: B is equidistant from A and C

small large
c.U

A O B. LJ
square round

What we conclude from the above discussion isthat, when presentedwith an
inventory and list of distinctive features, there is netessarily a uniqusolution to
what the contrastive specifications are.almy system osufficient complexity, there
will be a number of possiblavays of structuringhe system,depending on the
ordering ofrelevant features. lérdering is completelyfree, then forn distinctive
features there arg possible orderings.

Not every ordering leads toumique set otontrastivespecifications. Irgeneral,
the more symmetric an inventory is, the moredifferent featureorderingsconverge
on the same specifications. That asymmetric inventorymore closelyapproaches
the appearana&f cross-classificationThe more asymmetrithe inventory, thenore
dramaticthe effect of differentorderings. Ofcourse, theapparentsymmetry of an
inventory is itself partially a function of the way the features are ordered.

2. The contrastive hierarchy via the Successive Division Algorithm

Our discussion of domains of contrast the relative scope €faturessuggests that
a natural way of determiningontrast is bysplitting theinventory by means of
successive divisions, governed by an ordering of features. An algarittresponding
to this idea, the Successive Division Algorithm (SDA), is given in (10):

(10) Successive Division Algorithm (SDA)
a. Inthe initial state, all tokens in inventory, |, are assumed to be
variants of a single member. Set | = S, the set of all members.
b. i) If Sisfound to have more than one member, proceed to (c).
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i) Otherwise, stop. If a member, M, has not been designated
contrastive with respect to a feature, G, then @dsindantfor
M.

c. Select a new-ary feature, F, from the set of distinctive featurés.
splits members of the input set, S, inteets, F— F,, depending on
what value of F is true of each member of S.

d. i) Ifall but one of F— F, is empty, then loop back to ().

i) Otherwise, F ixontrastivefor all members of S.

e. For each set;,Hoop back to (b), replacing S by. F

The algorithm in(10) is a verygeneralformulationfor defining contrastiveness and
redundancy for members of an inventory. It can apptydoy features and itloes not
tie contrastiveness and redundancy to hameanber isspecified. In practicehough,
the mostnaturalassumption to mke is that all members thate contrastive for a
feature, F, receive specifications for F, and members that are redundant do not.

3. Binary (equipollent) vs. unary (privative) features

Another source ofasymmetry in phonology comes from thature ofthe features
themselves. Sdar | have assumedinary features wherghe two valuesare equal
(equipollentfeatures). Buthis may notbe whatlinguistic featuresarelike. It could
be that one value imarkedandthe other isunmarked We couldtake markedness
literally, so that only the marked value nsarked,andthe unnarkedvalue issimply
the absence of the marked one. Thispsieative feature system

To make an equipollent contrast between rcamdi square, its enough towrite
[round] ~ [square]or [+round] ~ [-round], or [-square] ~[+square]. Tomake a
privative contrast, wlave todecidewhich is the rarkedfeature.For the sake of
discussion, let us set up the following privative features as in (11).

(11) Privative features for size, shape, and colour
Size Shape Colour
marked large round shaded
unmarked (small) (square) (clear)
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In (11) the features inparenthesesare defaults that do not actually appear in
contrastivespecifications. Thewrethereonly to remind uswhat theabsence of a
value entails. The only actual marks are the marked values.

Fully specifying all distinctive features for Inventory 2 now results in (12).

(12) Inventory 2: Full specification (privative features)

A0 B. L] c. U

Shape round
Size large large

Note that thespecifications of Aand B are alreadyminimal, so only the
specifications of Ccan beaffected byordering. Ifsize isthe first feature,then we
observed (6a) that A the only member thas small. Using equipollentfeatures, we
marked Alsmall] and Band C[large]. But now theformer is not a specification, so

we leave A unrarked and mark B and C as [large]. The next contrast is between B and
C on the basis of shapend we mark C as[round]. Now we have the same
specifications a@ (12). Proceeding irthe otherorder, wefirst mark C [round] in
contrast to Aand B,which areunmarked. Weahen draw acontrastbetween Aand B

by marking B [large]. This time, C is specified only as [round].

The effect of feature orderingrisduced with privativdeatures agomparedwith
equipollent features. For similar reasahs relationship betweegontrastiveness and
specification is more transparent with equipollent than with privative features. This is
because in an equipollent system, if a member, Mpexifiedfor a feature, F, then
F is contrastive for M. Conversely, if M is unspecified for F, then Fedsindant for
M. In a privative system, specification indicates contrastiveness, aseaqugollent
system. However, if M is unspecified for F, thatheri) F is redundant for Mor ii)

M is unmarked for F (or both (i) and (ii) are true).

4. A very brief history of the contrastive hierarchy in phonology

Since Saussure it hds®encommonly statedthat contrast iscentral tolinguistic
theory, but there has besglatively little discussion of howcontrastiveness is to be
assigned ingeneral. Vith a few notable exceptionghere isalmost nothing in the
phonological literature on theotion ofa contrastivehierarchy, nuch less that it is
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central to establishing contrast. Nevertheless, a hierdwahipeen implicitn at least
a partial way in the practice of phonologists.

One place to see this is in the way tables of segmental inverdogiasanged.
Compare, for examplehe tablesof Siglitun (13) andKolokuma Jo (14). | present
them as thewaregiven in thesourcegwith somechanges tahe phonetic syimols
but not to thearrangement)Note in particularthe different placements ofl/ and /j/
in these charts. The chart ¢ expresses a hierarchy whereby thature[continuant]
has wider scope than such features as [sonaaad{loiced], and[lateral] haswider
scope than [nasal]. The Siglitun chart is not as overtly hierarchical, but it is clear that
the feature[lateral] has verynarrow scope,confined to making distinctionsamong
apicals,whereagnasal] ishigher in thehierarchy. Aparfrom the nasals, theother
sonorants are not set apart in Siglitun, suggesting thdesibgre[sonorant] islower
in the hierarchy than ifjd

(13) Siglitunconsonants (Dorais 1990:70)

Bilabial  Apical Velar Uvular
Stops p t k q
Voiced fricatives v 1 Y R
Voiceless fricatives { S
Nasals m n i}

(14) Consonant phonemes of Kolokunja (Williamson 1965)

. Continuant
Plosive L
Fricative Sonorant
VI vd vl vd Nondateral el
Oral Nasal

Labial p b f % w m
Alveolar t d S z r n 1
Back k g h) () J 1

Labio-velar  kp gb

Trubetzkoy(1969, completed in1939) doesnot explicitly mention thecontrastive
hierarchy, nor does heconsistently followit. However, nany of his examples
presuppose aotion of relative scope. Inhis discussion ofthe Polabianvowel
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system, for example,he explicitly refers to ahierarchy of contrasts. Hewrites
(1969:102-103) that a “certain hierarchy existed” whetbbyback ~front contrast is
higher than theounded ~unroundedbne, the latter being subclassification of the
front vowels. He also proposes (1969:102) that “the maximally open \awstood
outside the classes of timbre” (i.e., the frertiack classes). Thean onlymean that
/al is splitoff from the restof the vowelsfirst. The vowel system, according to
Trubetzkoy’s contrastive distinctions, is given in (15).

(15) Polabian (Trubetzkoy 1969: 102-3): Back > Rounded
Front Back

(Unrounded) Rounded

i u u

~

é 0 0

a

As far as Iknow, the firstperson toadvocatethe contrastivénierarchywas Roman
Jakobson. Even he employed it inconsistently. Rieearchywas given a prominent
place in Jakobson and Hallésindamentals of Languad&956). JakobsoandHalle
(1956) refer to this hierarchy as the “dichotomous scaled’adduce'severalweighty
arguments” insupport ofthis hierarchical approacto featurespecification.First,
they claim (1956:47) that such a system is an "optitode"for speechparticipants
who have to encode and decode messages.

Their second argumentinvolves language acquisition. They suggest that
distinctive featuresare necessarilybinary because ofthe way they are acquired,
through a series dbinary fissions". They propose (1956:41hat theorder ofthese
contrastivesplits is partially fixed, thereby allowing for certain developmental
sequences and ruling out others. They proffltessequence iiL6) for oralresonance
(primary and secondanyplace)features.The decimals indicat@recedenceelations: if
one decimal sequence igntirely contained inanothersequencethen the contrast
corresponding tdhe former must precedethe acquisitionof the latter contrast. No
implicational relationsexist between featuresepresented by an equalmber of
decimals.Thus, thechart in (16) isequivalent to aranchingtree diagram, or a
partially orderedlattice, of the sort thafollows from the SuccessiveDivision
Algorithm.
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(16) Predicted acquisition sequences (Jakobson and Halle 1956:41)

Consonants: dental vs. labial ... 0.1
Vowels: narrow vs. wide ... 0.11
Narrow vowels: palatal vs. velar ... 0.111
Wide vowels: palatal vs. velar ... 0.1111

Narrow palatal vowels: rounded vs. unrounded 0.1112
Wide palatal vowels: rounded vs.

unrounded ... 0.11121
Velar vowels: unrounded vs. rounded ... 0.1113
Consonants: velopalatal vs. labial and dental .... 0.112
Consonants: palatal vs. velar ... 0.1121

Consonants: rounded vs. unrounded or
pharyngealized vs. non-pharyngealized.... 0.1122
Consonants: palatalized vs. non-palatalized... 0.1123

The notion of a developmental sequence of phoneme acquidiioake hold in
the field of child language.This literature, however, remainedisolated from the
mainstream of theoretical phonology.

Halle employedthe contrastivehierarchy in The SoundPattern of Russian
(1959), though helid not emphasizdts empirical natureAlso, hedid not consider
whether the representations he derived were thetbatbest fit the patterning of the
phonology, nordid he discussthe reasons foihis choice of hierarchyRather, he
arguedmore generallythat thehierarchy isrequired to ensurethat segments are
distinct, thatis, properly incontrast. Halle (1959:3Zprmulates arequirementthat
phonemes meet the Distinctness Condition (17).

(17) Distinctness of phonemes (Halle 1959:32)
Segment-type {A} will be said to bdifferent fromsegment-type {B}, if
and only if at least one feature which is phonemic in both, has a different
value in {A} than in {B}; i.e., plus in the former and minus in the latter,
or vice versa.

He gives the examples in (18).
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(18) Examples of distinctness and non-distinctness (Halle 1959:32)
a. {A}is not “different from” {C}

A {8 {c

Feature 1 + - +

Feature 2 0 + -

b. All three segment-types are “different”
A {8 {c

Feature 1 + - -

Feature 2 0 + -

(17) and (18) are essentially the argument | gave at the outset. For two items to be in
contrast, they must be distinct in at leaisé feature. The lackf a specificationdoes

not make a segmeuistinct in an equipollensystem,which Halle (1959) assumes.

Halle (1959) argues that only a “branchufiggram”, i.e., acontrastivehierarchy, can
ensure that the Distinctness Condition is met.

The use of “branching diagrams” was challenged by Stanley (1967), as part of his
famous article arguing againgtspecified featuraas the phonology. Withrespect to
branching diagrams, he argued first that the Distinctness Condition is both too strong
and too weak. It is too weak becaits#oes not preverispecious simplifications” of
rules obtained byimproperuse of zerosThis is of coursepart of Stanley’sgeneral
argument againsteros inthe phonology,and | cannot addressthat here. The
Distinctness Condition is tostrong, inStanley’s view,because ifprevents leaving
out redundantfeatureswhen featurevalues of ahigher-order featurare predictable
from the values ofower-orderfeatures(what we cancall “underspecification from
below”).

For example, suppose wWave afeature hierarchy as i(l9a). If a segment is
[+f,], then it must be [-f; sincethis specification isnot contrastive, our algorithm
would omit it. For clarity, | indicate it here irparentheseslhis value of f can be
filled in by the redundancy rule (19bi). Howevelisinow also true thaf a segment
is [+f,] then it must also be [{f Stanleyarguesthat this fact, expressed by rule
(19bii), should allow us to underspectfyo segments that contrast witbspect to f
as in (19c).
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(19) Distinctness Condition and redundancies from below (Stanley 1967)

a. f>f,
/\
—f, +f,
N |
-5 ()
b. Redundancy rules
i, [+f] > [F] i.  [+f,] 2 [-fi]
c. Lexical entries violating the DC  d.  Full specification
A B A B
f, + f, + -
fz + fz - +

Such situations occur frequently in languages. A typieak is danguagewhere all
sonorants are voiced; then, a specification of [-voiced] necessarily implies
[-sonorant]. Stanley argues that the lexaratties in (cshould be permittedyecause
the redundancyules in (b)arelegal and lead tathe two segmentbeing completely
distinguished (d).

Stanley’sargumentwould go through if it were indeed arequirement of the
theory that all logicatedundancies bexpressed by zergpecifications. But wéave
seen before that it is neither necessanypossible for @aheory toexpressall logical
redundancies. If weake the contrastivhierarchy aghe fundamentalway to express
contrasts in a system, then a certain amount of underspecification will follow from it.
However, underspecification, on this viewaisonsequence @stablishing contrasts,
not anend in itself. We would thus rule outspecification frombelow as inrule
(19bii): lower-order features cannot supply values for higher-order features.

Stanley’ssecondargument againghe branching trees ishat it is “somewhat
strange” to capturghe feature hierarchy in dranchingdiagram becausenany
different suchdiagrams can beonstructedor a given set of phonemes. Stanley is
correctthat one musthave evidence tosupport anyproposedhierarchies. Heeven
suggests (1967:408yhere such evidencecould possibly befound, “perhaps...in
terms of thedifferentways in whichdifferent features behave ithe P[honological]
rules or the Nbrpheme]SJtructurefules.” At the time healid not think hehadsuch
evidence, and indeed it was not (angtil not!) entirely clearwhat would constitute
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such evidence. However, we have seenftbat the beginnings ofdistinctive feature
theory phonologists, whether in theory or in practice, have found reasons to assign at
least partial feature hierarchies.

In sum, Stanley’sarguments against th@anchingtrees,and henceagainst the
contrastivehierarchy,rest mainly on logical, notempirical, criteria. The logical
points are correct as far akey go,howeverhis main empirical assumptionshave
becomelessrelevant agphonological theongevelopedNeverthelesshis arguments
carried the day, and branching trees disappeared from generative phonolkbgyrést
of the century.

However,the intuition that,as Stanley put it (408)there is obviously some
kind of hierarchical relationship among the features which must somehcaptueed
in the theory”, continued to haunt generafiv®nological theory, antbok a number
of different forms. Threef them coexisteduneasily at the same time at theart of
mainstream generatiyghonology: markednessheory, underspecificatiortheory, and
featuregeometry. Allbearinteresting, thouglseldomdiscussedaffinities with the
contrastive hierarchy.

5. Contrast in Manchu vowel systems

I will concludewith a morerecentexample of armanalysis that makes use of the
contrastivehierarchy (see Dresheind Zhang. 2000for a more detailed account).
Zhang (1996) argues that contrastpecification followingthe contrastivénierarchy
provides an illuminating account of the vowel system of Written Manchu, as well as
of the evolution of the later Manchu languages.

Written Manchu has the vowel system in (20).

(20) Written Manchu (Zhang 1996)
i u
(0]
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Vowels are divided into co-occurringsets based on ATRharmony (Zhang 1996,
Zhangand Dresher2000): 4/ and/u/ spread ATR tod/ and/a/. /il is neutral: it
occurswith both sets of vowels. Even thoughis phonetically ATR, itdoes not
trigger ATR harmony. Why is that? Thenswer isthat ATR hasnarrow scope in
Written Manchullf the contrastivéhierarchy is as if{21), then /i/ iscontrastively
Coronal, but does not receive a specification for ATR.

(21) Written Manchu vowel contrasts: Low > Coronal > Labial> ATR
Coronal i ATR u

Ll

Low o ATR
................................ o) Lablal

On this contrastive hierarchy, ATR isredundanteaturefor /i/, filled in by the rule
in (22).

(22) /il becomes ATR phonetically
Y,
[Coronal] > ATR

Oncelil is specifiedCoronal,there is noneed tospecify the back high vowels as
Labial. In the Low region, /a/ is tofar back to beCoronal, sod/ mustbe Labial.
These specifications accord wittie patterning ofabial harmony, which idriggered
only by the Lowroundvowel. /u/and L/ do nottrigger labial harmonysee Zhang
and Dresher1996 for further details onlabial harmony).The contrastivevowel

features of Written Manchu are thus as in (23).

(23) Feature matrix for Written Manchu vowels

Phoneme il fu/ ol lal lal [l
Low v v v
Coronal v

Labial v

ATR v v
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Diachronic developmentsupport this analysis. Spokevianchu, adescendant of
Written Manchu (oof a languagecloselyrelated to Witten Manchu)hasthe vowel
system shown in (24).

(24) Spoken Manchu (based on Zhao 1989, Ji et al. 1989)
i A\ ) u

€ a o)

The differencedetweenthe vowel systems dfVvritten Manchuand Spoken Minchu
are summarized in (25).

(25) Differences between WM and SM vowel systems
a. Spoken Manchu no longer has a contrast betweéemd 4/.
b. In Spoken Manchw/ is a non-low vowel, in Written Manchu it is a
low ATR counterpart toal.
c. Spoken Manchu has added coronal phonegiemd £/.

Thesedifferences arall connected. It appeathat Spoken Mnchu first lost the
distinction between /u/ and// This distinction waslreadyneutralized athe surface
in many environments in Written &hchu, and in Spokellanchu theneutralization
was completedConsequently, the ATR contrasbuld haverestedonly on /a/ and
/a/. But this contrastcould now bereinterpreted a®ne of height, so thawb/, of
ambiguous height, was reclassified as a non-low vowel, as in (26).

(26) Spoken Manchu after loss af//
Coronal i | ) | u Labial
Low a | b

Now an additional contrast has to be madeng the non-lowowels: /i/ is Coronal,
and /u/ becomes Labial to be distinguished frefnEvidence thatu/ hastaken on a
Labial specification isprovided bythe development of aew phonemey/, a front

rounded vowel created from combining /i/ and /u/ (27). The rounding could only come
from /u/.
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(27) Creation of ¥/ from i/ - fil and 1/ - lu/

a. u i y i
i R
Labial  Coronal Labial Coronal
b. i u y u
o ]
Coronal Labial Coronal Labial

Furtherevidencecomes from Xibe,anotherdescendent of Witten Manchu,whose
vowel system is shown in (28).

(28) Xibe (Sibo) (based on Li and Zhong 1986)

Coronal
Labial Labial
i y ) u
€ \ ) | a \ 2 Low

As in Spoken Manchu, Xibai/ hasacquired d_abial specification. Further support
for this analysiscomes from theoperation oflabial harmony in Xibe, which is
triggered by /. Recall that /u/ in Written Manchu did not trigger labial harmony.

Conclusion

If the approach to contrastive specification sketctsal/e iscorrect, itremains to be
seen to what extent particular contrastive hierarchies are univamdatp what extent
they can vary. This topic is the subjeftongoing work inthe projecton Contrast
and Conplexity in  Phonology at the University of Toronto
(http://www.chass.utoronto.ca/~contrast/home relevant references are: Avery

(1996), Avery and Rice (1989Balcaen(1998), Causley (1999Ppresher(1998a, b),
Dresherand Rice (1993),Dresher,Piggott, and Rice (1994),Dyck (1995), Ghini
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(1999), Hall (1998), Ricg1993, 1995, 1997), Ricand Avery (1995), \Walker
(1993), Wu (1994), Zhang (1996), and Zhou (1999).
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Notes

1] assume that the set of relevant distincfaatures for garticular domain is given
by some theory of that domain. Byew” feature I mean one thahas notalready
been triedThus, thevalue of Fchanges everyime this stepreapplies (I assume
some mechanism for keepitigick of which features havalreadybeen triedput do
not specify it here).

2That is, if all members of S have the samakie of F, then Hs not contrastive in
this set.

% | have simplified Dorais'#/dj ands/ch to j ands, respectively. Ashe make<lear,
these are variants of single phonemes. Dorais does not usually indicate variants in his
charts, and in related dialects in whjdias similar variants he lists onlyTherefore,

| keep to the usual practice of representing a phoneme by one symbol.

| substitutej for Williamson’s y. Williamson notes thaBack = palatal, velar or
glottal, VI. = voicelessandVd. = voiced. Wliamson mentions that sormspeakers
have a marginal phonemg//but she omits it from the tablehbveadded itbecause

it appears to be no less marginal thahwhich is included.
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